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FLOW Unit 2: Water Overview 
 

This series of five lessons from Fisheries Learning on the Web (FLOW) begins by 

introducing the concepts of watersheds and wetlands. The first two activities allow 

students to predict, observe and explain the movement of water. Lessons 3 and 4 discuss 

the relative availability of freshwater on earth and why water quality is so important. In 

the final lesson, students have an opportunity to make their own decisions concerning 

water quality, land use, and the environment. 

 

Lesson 1: Exploring Watersheds 

Simulates the movement and pooling of water representing rivers, lakes and ponds in a 

watershed. 

Lesson 2: Wetland in a Pan 

Demonstrates important wetland functions including filtering, flood buffering, and fish and 

wildlife habitat. 

Lesson 3: Water Quantity 

Reveals the relative amount of surface fresh water available for human use. 

Lesson 4: What Makes Water Healthy 

Helps students think about different ways to determine water quality. 

Lesson 5: Hydropoly: A Decision-Making Game 

Requires students to make land use decisions that affect the environment, especially 

wetlands. 

 

 

About Lesson Materials 
See Lesson Downloads at the end of this unit for all lesson materials, including cards, 

game boards, fact sheets and additional materials. 

 

Feedback 
If you have not already sent us your feedback, please consider doing so by completing a 

FLOW Feedback Form, and sending it to:  

Michigan Sea Grant, 440 Church St., Dana Bldg., Suite 4044, Ann Arbor, MI, 48109-1041. 
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Lesson 1: Exploring Watersheds 
 

Activity: Students collaboratively build models of 

watersheds by placing a large piece of butcher paper over 

various sized objects in a large pan. 

 

Grade level: 4-8 

Subjects: Science, social studies 

Setting: Classroom 

Duration: Two 50-minute periods 

Key terms: Elevation, Model, River system, Run-off, 

Slope, Watershed 

 

Objectives 

By creating a model of a watershed, students will be able 

to: 

• Explain how water flows through a watershed 

• Describe the characteristics of a watershed 

 

Summary 

Students collaboratively build models of watersheds by 

placing a large piece of butcher paper over various sized 

objects in a large pan. As students spray their model 

watersheds with water, they observe and mark on their 

map the movement and pooling representing rivers, lakes 

and ponds. 

 

Background 

A watershed is an area of land that drains into a river system. Any water entering a 

watershed, usually as precipitation, travels from higher elevations to lower elevations. As 

the water moves downward, it forms streams and rivers. The channeling and pooling of 

water is determined by the shape or topography of the land. Water continues to move 

downward, and rivers may join with lakes or other rivers as they head toward the ocean. 

 
 
Photo: D. Brenner 
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Materials and Preparation 

• Several tall objects and short objects (2 or 3 of each per model) 

• White butcher paper (3’ x 4’ sheets) 

• Large waterproof tin trays 

• Transparency film 

• Small spray bottles with water 

• Newspaper 

• Food coloring or tempra paint 

• Student worksheet. Part 1: What is a Watershed? 

• Part 2: Elevation and Observation Map 

 

Note: Educators should construct and test the watershed model prior to class to ensure 

that materials work appropriately. 

 

 

Downloads (Materials) 

See Downloads at the end of this unit for the following materials:  

Student worksheet, Parts 1 and 2.  

 

Procedure 

 

Preliminary Discussion 

Ask students key questions: 

• Does anyone know what causes a river to flow in a certain direction or how its 

shape may be altered? 

• Do you think the land around our rivers affects the quality of the water? 

• Introduce the term watershed. One way to introduce this term is to ask students to 

separate the word into “water” and “shed” (to pour or cause to pour off; to emit) 

and discuss what each word means. Ask students what “sheds” water? (The land 

around a river.) 

• Inform the class that they will be learning about watersheds using a model, which 

is a simplified representation of a natural phenomenon. Models help scientists 

represent their current understanding of natural phenomena as well as construct 

new understanding. 

Advance Preparation 

 

1. Preview the materials and demonstrate how to build the watershed model. Connect 

the watershed model to the real world. Ask: What might be the purpose of this 
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watershed model? Have students describe what the pieces of the model represent. 

(Paper = land. Spray bottle = precipitation.) 

2. Have students form groups. Hand out Part 1 of the student worksheet: What is a 

Watershed? 

3. Assign roles to group members: object placer, paper placer, taper, watershed 

transparency map creator, and/or sprayer. (Assigning roles is one strategy to 

facilitate small group interaction until students become adept at working together.) 

4. Remind students that they are all responsible for creating individual watershed 

maps, filling out their predictions, observations, and explanations, and taking notes 

on the concepts they identify. 

5. Distribute materials. Do not have the students get water bottles yet! 

 

Build a Watershed Model 

 

1. Review set-up procedure with students. (Steps 1-4 on the work sheet.) 

2. Monitor students as they build their watershed models. 

3. Create an elevation map. Describe the procedure for making an elevation map. 

(Steps 5-6 on the work sheet.) Students will mark high areas with “H” and low areas 

with “L” on both their model and on a separate transparency. Monitor students as 

they create maps. 

4. Have groups raise their hands when maps are completed. 

5. Predict water flow. Review steps for making predictions. (Step 7 on the work sheet.) 

6. Monitor students as they make predictions and explanations on their worksheets or 

in journals, about how water will flow over their watershed model. 

7. Have groups raise hands when predictions are completed. 

8. Observe and test models. Inform the students that they are now ready to test their 

models and make observations. Remind them to keep detailed notes of their 

observations: they will use their observations to help explain their models. 

9. Give each group a spray bottle. Students will use spray bottles to test their 

watershed model. 

10.Monitor groups as students make observations. Return materials. 

 

Source 

Used with permission: Center for Highly Interactive Classrooms, Curricula and Computing 

in Education (Hi-ce), University of Michigan School of Education. 

 

Discuss the Results 

 

1. Have a few groups share their transparency elevation maps using an overhead 

projector. Ask: 
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a. How did the water flow over the surface of the land? What patterns did you 

observe? 

b. How did the water accumulate? Where did the water accumulate? 

c. In what direction did the water flow? What caused the water to flow that way? 

d. The students have built a model (a representation) of a watershed. Review key 

concepts: 

• What is a model? What is the purpose of a model? 

• Have students describe what the pieces of the model represent. 

2. Previously introduced watershed model parts: 

3. Paper = land 

4. Spray = precipitation 

5. Newly introduced watershed model parts: 

6. Branching pattern of the water flow (smaller rivers leading into larger rivers) = a 

river system 

7. Wet portions of the paper = absorption of water by land 

8. Flow of water over the paper = run-off 

9. Change in elevations on land = slope 

10.Entire model = watershed 

11.Discuss how using the models can help them investigate their river. 

12.Remind students that they observed the results from testing a model. To enhance 

understanding, students may wish to take notes, create a classroom chart, or make 

entries in a journal. The following key concepts should emerge: 

a. A watershed is an area of land that drains into a river system. 

b. Water moves from areas of high elevation to areas of lower elevation, 

following the slope in land. 

c. The flow of water occurs in a branching pattern in streams and rivers (i.e. 

stream system). Branches may combine to form lakes or larger rivers 

d. Effects of precipitation— i.e. rain and snow might be absorbed by the ground, 

or might form run-off that feeds into rivers. 

13.Ask student to describe the direction of water flow within the watershed. Prompt 

students by asking them how elevation affects the flow of water. A common 

misconception is that all rivers flow south. Be sure to emphasize that rivers flow in 

all directions depending on the change in elevation in the watershed. (Use Michigan 

as an example.) 

14.Ask students to draw the flow of water on their own maps. 

15.Have students come to the front of the room and draw the flow of water for a 

specific part of the map. Students should explain why the water flows as they 

predict. 

16.Repeat the above step until all map parts are explained. 
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downhill.) The wetland (carpeting) will slow the rate of flow, and the excess rain will 

slowly enter the body of water. Point out that the wetland absorbed some of the 

water—pick up the carpeting and squeeze some water out to prove it. 

4. Ask: What do you think will happen if the wetland is removed? (The water will not be 

absorbed; it will flow more quickly into the body of water.) Remove the carpeting 

and water. Pour the same amount of water on the model at the same spot and rate 

as before. Have the students note any differences. The water should fill the body of 

water much more quickly and may eventually overflow and flood the land. That’s 

because it is no longer retained by the wetland. 

 

Discuss the Results 

• Explain that most wetlands are shallow basins that collect water and slow its rate of 

flow and also retain water for a time. This slowing process helps reduce flooding 

and also helps prevent soil erosion. Ask: If a wetland is destroyed, and houses are 

built in its place, what might happen to the houses during a severe rainstorm? 

Why? (They might be flooded because the wetland will not be there to absorb and 

slow the rush of water from higher ground.) 

• In many areas, wetlands are drained and filled, and houses and marinas are built 

right along the water. Without a wetland buffer, these developed areas, particularly 

along the coast, are often subjected to severe flooding and erosion, especially 

during violent storms. 

 

Modify the Wetland Model 

The second part of the procedure demonstrates how wetlands improve water quality by 

filtering sediments and pollutants. 

 

1. Pour the water from the last demonstration out of the model, squeeze out the 

“wetland” and replace the piece of carpeting. Spread a layer of soil over the clay. 

Explain that this demonstration will be just like the first, except that topsoil will 

cover the clay. Ask: What do you think will happen to the bare soil when it rains? 

(The rain should pick up and carry some sediment over the land and into the body of 

water. Explain that this water represents polluted runoff such as silt from farmlands 

and construction sites or salt from snow-covered streets.) 

2. Ask the students to compare the water that ends up in the body of water with the 

muddy water in the jar. Explain that the carpeting trapped the soil particles, making 

the water in the body of water much clearer. The uphill side of the wetland should 

be coated with trapped sediment. 

3. Remove the carpeting, pour out the water, and try the experiment again. What 

happens without the wetland in place? Ask the students why all the soil particles end 

up in the body of water this time. (The thick mat of plant roots in a wetland helps 

trap silt and some types of pollutants, much as the carpet or foam did in the model. 

Without a wetland, excessive amounts of silt and pollutants can end up in lakes, 

rivers, and other bodies of water.) 
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Discuss the Results 

• How might muddy water affect fish? (Makes it harder for them to see and breathe 

with clogged gills, and could lead to their death.) How might the muddy water affect 

other animals and plants? (Settling sediment smothers clams, plants do not get 

sunlight needed for growth, birds and other animals that eat fish or plants have less 

to eat if food sources die or cannot be seen in muddy water, etc.) 

• How might the muddy water affect boats and ships? (The mud settles out and 

eventually fills channels important for navigation.) How might all of this affect you? 

(Decrease in natural resources and food sources; decline in quality of drinking 

water; impacts on recreation such as swimming and fishing; change in aesthetics; 

change in community economy, such as shipping problems that affect jobs and 

industry, etc.) How can we prevent these undesirable effects? (By protecting 

wetlands and helping to make their benefits known!) 

• Have students describe how wetlands function to reduce flooding and retain 

sediments. 

• Have students analyze what would happen to water, sediments, homes and wildlife 

if wetlands were destroyed. 

 

Adaptations 

Students, individually or as small groups, can make their own detailed wetland models 

using small aluminum foil pans, clay, and florist's foam, carpet, or sponges. Provide 

reference books with pictures of different types of wetlands. Students can use an 

assortment of collected material to decorate their models. Have students present their 

models by explaining their particular characteristics. Some ideas: 

 

1. Use long pine needles for reeds and toothpicks to attach plants. 

2. Shape wetland creatures from clay, or glue paper cutouts to toothpicks. 

3. Dried flower heads make nice trees, and small pinecones painted green form 

evergreens. 

4. For cattails, use cotton swabs. Paint sticks green and cotton parts brown, or paint 

toothpicks green, and attach bits of brown clay to the tops. 
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Source 

Adapted with permission from "A Wetland in a Pan: from WOW! The Wonder of Wetlands, 

for the Great Lakes Education Program. Modified by Julie Champion, Metro Beach Nature 

Center, Michigan; Bette Nebel, Macomb Country Community College, Michigan; and 

Michael Schichtel, Mohawk Elementary School, Michigan. 

 

Assessment 

This assessment chart was designed for teachers to create their own assessment. The 

recommended points show the relative difficulty of student performance. In creating 

assessments, the total point value will depend on the number and type of performances 

selected.  

 

Learning Objective    Student Performance    Recmnd 

# Points 

Build a model wetland    Identify: The parts of the model that 

correspond to parts of a wetland (e.g. 

carpet=wetland, etc.)   

1 each 

  Describe: What happens to the 

‘rainwater’ in the model with and without 

the ‘wetland’ in place    

2 each 

Understand that wetlands are 

defined by plants, soil, and 

water    

Name: The three important aspects of a 

wetland    

1 each 

Identify some wetland types and 

their locations    

Describe: Different types of wetlands and 

where they are generally found    

1 or 2 

each 

Relate importance of wetland 

function to people’s needs and 

daily lives    

Explain: The various benefits or functions 

of a wetland for the whole ecosystem 

(including humans) 

2 each 

    Predict: What might happen if a lot of the 

wetlands disappear (e.g. by being 

developed, or via pollution) 

3 each  
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Standards 

State of Michigan 

 

Science Social Studies 

Elementary Middle Elementary Middle 

I.1.5 

II.1.2 

II.1.4 

V.1.1 

V.2.2 

II.1.3 

V.1.1 

V.2.2 

II.2.1 

II.2.3 

II.4.5 

II..2.2 

 

National 

 

NSES AAAS 

Elementary Middle Elementary Middle 

n/a D1-6 11B-1 

11B-2 

4B-7 

11B-1 

NAAEE NCSS 

Elementary Middle Elementary Middle 

1.F 

2.1-A 

1-F 

2.4-B 

III.b 

III.e 

III.b 

III.e 

 

Notes: 

NSES = National Science Education Standards 

AAAS = American Association for the Advancement of Science (Benchmarks) 

NAAEE = North American Association of Environmental Education (Guidelines for 

Excellence) 

NCSS = National Council for the Social Studies (Standards) 
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Lesson 3: Water Quantity 
 

Activity: Students remove measured amounts of water 

from a five-gallon bucket, simulating the amount of fresh 

water available on earth. 

 

Grade level: 4-8 

Subjects: Science, social studies 

Setting: Classroom 

Duration: 1 hour 

Key terms: Freshwater, Groundwater, Salt water, Surface 

water 

 

Objectives 

After participating in this activity, students will: 

• Experience the relative scarcity of freshwater on 

the planet 

• Explain why some of the earth’s water is not easily 

accessible 

 

Summary 

Even though the earth contains an abundance of water, 

only a small percentage is fresh water. An even smaller 

amount of this freshwater is accessible and usable by the 

people and animals that need it. As the human population 

grows, the amount of freshwater available per person 

shrinks. The relatively small amount of available 

freshwater demonstrates how critical it is for everyone to 

help maintain clean, healthy lakes and streams. 

 

Background 

Oceans and seas contain more than 97 percent of the water on the planet. Because it is 

salt water, it is not healthy for humans and animals to drink. The remaining supply of 

water on Earth is fresh water. 

 

The amount of freshwater available for use by living beings is very small (See chart 

below.) The Great Lakes contain 20 percent of the world’s supply of surface freshwater. 

 
 
Photo: Dinny 
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Other reservoirs of freshwater are not available for use by humans. For instance, more 

than 2 percent of the Earth’s freshwater is “locked” in ice caps and glaciers. 

 

The Earth’s supply of water remains the same: the planet has as much water as it will 

ever have. Yet world population continues to grow. The relatively small amount of 

available freshwater supports more than 6 billion people. As this number increases, the 

amount of fresh water available per person decreases. Thus maintaining the quality of the 

Earth’s available fresh water is vitally important. 

 

Amount of water in each major reservoir on earth: 

 

Saltwater in oceans:  97.2% 

Ice caps and glaciers:  2.14% 

Groundwater:   0.61% 

Surface water:   0.009% 

Soil moisture:   0.005% 

Total:    100% 

 

Materials and Preparation 

• 5-gallon bucket 

• 2-cup transparent measuring cup 

• 1-cup transparent measuring cup 

• 1 eye-dropper 

• Water Body Worksheet 

 

Downloads (Materials) 

See Downloads at the end of this unit for the following materials:  

Water Body Worksheet. 

 

Advance Preparation 

Before class starts, fill the 5-gallon bucket with water. Have the other materials nearby in 

a place where the whole class can observe. 

 

Note: Be sure to wipe water off the floor if spills occur during this activity. 

 

Procedure 

1. Explain to students that the water in the 5-gallon bucket represents all the water on 

Earth. Ask them to name the kinds of water that exist in, on or around Earth. They 

should be able to name rivers, lakes, oceans, clouds or water vapor, ice caps, 
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groundwater, water held in soil, and water held in plants and animals. Provide hints 

so that all types of water are mentioned. 

2. Ask two students to come up and help with the demonstration. Ask one of them to 

remove two cups of water from the bucket, using a measuring cup. Have the student 

hold that amount so everyone in the class can see it. Ask: What does the water in 

the cup represent? (Freshwater.) Ask: What does the water remaining in the bucket 

represent? (Saltwater.) Explain that the saltwater is not usable by humans because 

drinking it would make us very sick. 

3. Move the bucket aside. Ask the first student to pour 1/2 cup of water into the one-

cup measurer held by the other student. Ask: What does the 1-1/2 cups still left in 

the two-cup measurer represent? (Polar ice caps.) Explain that this water is 

unavailable for our use because it is frozen. Set this cup aside. The first student can 

return to his or her seat. 

4. Ask the class what the 1/2 cup of water represents. (Groundwater, surface water 

(e.g. lakes, rivers, wetlands), and water vapor in the atmosphere.) Have the class 

guess how much water should be removed from the cup to represent only the 

surface water on Earth. After a few guesses, pull out the eye-dropper from your 

pocket and draw some water into it. Place one drop of water into the hand of a few 

students. Explain that one drop of water out of a whole 5-gallon bucket represents 

the water that is available to us and other animals for drinking. 

5. Allow the class to think about this for a minute. Then explain to them that the total 

amount of water on the planet is not going to change. Even though water moves 

around on the planet and changes from one kind to another, we will never have any 

more than we have right now. 

 

Discuss the Results 

Spend some time discussing the activity with the class. The following questions are a good 

place to start: 

 

• Were you surprised at how little water is available for human use? 

• Would you call water a scarce or an abundant resource? Why? 

• What do we need/use water for? 

• Why can’t we drink saltwater? 

• The number of people who need to use Earth’s freshwater keeps increasing. If the 

amount of freshwater cannot change, but there are more people who need it, what 

does that mean? What might happen? 

• Can people and animals live without clean freshwater? 

• What is the main cause of the increased demand for freshwater? 

 

Ask students to think about the term “water quality.” Find out from them what they think 

it means. If they get stuck, have them think about it in terms of low water quality or high 

water quality: would they want to drink, wash, swim, or cook with low quality water or 
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high quality water? Have them come up with as many descriptions as they can for what 

might be “low quality” and “high quality” water. See: Lesson 2.4 

 

Source 

North Carolina Museum of Natural Sciences - Adapted with permission from the Girls in 

Science Program. Original source content: Hands On Save Our Streams - The Save Our 

Streams Teacher's Manual, Chapter One, Watersheds, Water Water Everywhere and Not A 

Drop to Spare, Water Supply Activity, The Izaak Walton League of America. 

 

Assessment 

This assessment chart was designed for teachers to create their own assessment. The 

recommended points show the relative difficulty of student performance. In creating 

assessments, the total point value will depend on the number and type of performances 

selected.  

 

Learning Objective    Student Performance    Recmnd # Points 

Experience the relative scarcity 

of freshwater on the planet   

  

Compare: The amount of 

available freshwater to the total 

amount of water on the planet    

1 each 

Explain why some of the earth’s 

water is not easily accessible     

List: The places or types of water 

that are not readily useable by us 

  

1 each 

Understand that as the human 

population increases, the 

amount of freshwater per 

person decreases  

Explain: That the amount of 

freshwater on the planet is 

basically constant 

1 each 

  Explain: That since the amount of 

freshwater stays the same, as the 

human population increases there 

is less freshwater per person.    

3 each 
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Standards 

State of Michigan 

 

Science Social Studies 

Elementary Middle Elementary Middle 

II.1.4 

III.5.3 

III.5.5 

V.1.1 

V.1.5 

V.2.1 

V.2.3 

V.2.4 

II.1.3 

V.2.1 

II.2.2 II.2.4 

II.2.5 

 

National 

 

NSES AAAS 

Elementary Middle Elementary Middle 

1-1 

C1-1 

C3-4 

F2-1 

F2-2 

F3-1 

F3-3 

F4-2 

C4-4 

F1-7 

F2-1 

n/a 4B-8 

4B-11 

5D-1 

NAAEE NCSS 

Elementary Middle Elementary Middle 

2.3-D 

2.4-A 

2.4-E 

3-B 

2.3-D 

2.4-A 

2.4-E 

IX.d IX.d 

 

Notes: 

NSES = National Science Education Standards 

AAAS = American Association for the Advancement of Science (Benchmarks) 

NAAEE = North American Association of Environmental Education (Guidelines for 

Excellence) 

NCSS = National Council for the Social Studies (Standards) 



Unit 2, Lesson 3

M
IC

H
U

-05-419

w
w

w
.m

iseag
rant.um

ich.ed
u/fl o

w

C
O

P
Y

 M
A

S
T

E
R

W
a

t
er Bo

d
y

 W
o

rk
sh

eet

In class tod
ay, you have seen how

 m
uch w

ater is on the p
lanet and

 
how

 it is d
istrib

uted
.  O

ne thing p
eop

le d
on’t think a lot ab

out is that 
w

e d
ep

end
 on w

ater every d
ay.  If you d

on’t get enough (clean) w
ater, 

you can get very sick.  In this exercise, you w
ill calculate how

 m
uch 

w
ater is in your b

od
y right now

, as w
ell as how

 m
uch w

ater you are 
likely to utilize in your b

od
y over your w

hole lifetim
e.  

1.  Figure out how
 m

any p
ound

s of w
ater are in your b

od
y. 

A
p

p
roxim

ately fi ve sixths of your b
od

y w
eight is w

ater. 
U

se this eq
uation:

    5/6  X
  ___________________ lb

s.  =
 ____________________lb

s.

                   (your w
eight)                        

2.  N
ow

 use this answ
er to fi nd

 out how
 m

any gallons of w
ater are in 

your b
od

y.  (N
ote: 1gallon of w

ater w
eighs 8.1 lb

s.)

          __________________ lb
s.  /  8.1  =

  ___________________ gallons

         (answ
er from

 p
art 1)

3.  N
ow

 fi nd
 out how

 m
uch w

ater your b
od

y need
s d

uring your life 
sp

an. E
ach p

erson’s b
od

y need
s to rep

lace 1.5 m
illion gallons 

of w
ater throughout their life.  To get a feel for this, a b

ack-yard
 

sw
im

m
ing p

ool hold
s ab

out 20,000 gallons of w
ater. H

ow
 m

any 
sw

im
m

ing p
ools of w

ater w
ill you need

 in your life? U
se this 

eq
uation:

1,500,000 gallons  /  20,000 gallons =
 _________________________

                                       (sw
im

m
ing p

ools of w
ater used

 in a lifetim
e)

W
as there anything here that w

as surp
rising to you?  E

xp
lain. 

____________________________________________________________
____________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________



 

Lesson 4 | Unit 2: WATER, Project FLOW         20 
© Michigan Sea Grant, the Regents of the University of Michigan 1/18/07 

Lesson 4: What Makes Water Healthy? 
 

Activity: Students make observations and measurements of 

several water samples. This activity helps students think 

about different ways to determine water quality. 

 

Grade level: 4-8 

Subjects: Science, social studies 

Setting: Classroom 

Duration: 50 minutes or more 

Key terms: Benthic, pH, Secchi disk, Sediment, Turbidity, 

Water clarity, Water quality 

 

Objectives 

After participating in this activity, students will: 

• Develop their own criteria for the quality of water 

• Understand that there is more to water quality than 

“meets the eye” 

• Engage in a few water quality tests used by 

scientists 

 

Summary 

Water quality is one of the most important factors in a 

healthy ecosystem. Clean water supports a diversity of 

plants and wildlife. In turn, our actions on land affect the 

quality of our water. Pollutants, excessive nutrients from 

fertilizers, and sediment frequently get carried into local 

lakes and rivers via run-off from urban areas or agricultural 

fields. By observing and evaluating several water samples, 

students begin to consider the factors that influence water 

quality. 

 

Background 

Scientists measure a variety of properties to determine water quality. These include 

temperature, acidity (pH), dissolved solids (specific conductance), particulate matter 

(turbidity), dissolved oxygen, hardness and suspended sediment. Each reveals something 

different about the health of a water body. 

 

 
 
Photo: D. Brenner 

 



 

Lesson 4 | Unit 2: WATER, Project FLOW         21 
© Michigan Sea Grant, the Regents of the University of Michigan 1/18/07 

The result of a single measurement, however, is actually less important than monitoring 

changes over time. For example, if you measure the pH of the creek behind your house 

and find that it is 5.5, you might think it is acidic. But a pH of 5.5 might be “normal” for 

that creek. If the pH or the turbidity of your creek begins to change, however, something 

may be happening (probably upstream) that is affecting water quality. Taking routine 

measurements at scheduled intervals allows you to monitor overall changes in water 

quality. 

 

The following water properties are important in determining water quality: 

 

• Temperature: Water temperature is important to fish and aquatic plants. 

Temperature can affect the level of oxygen, as well as the ability of organisms to 

resist certain pollutants. 

 

• Acidity — pH: The measurement of pH is a measure of the amount of hydrogen ions 

(H+) present in a substance such as water. Knowing the amount of hydrogen in a 

substance allows us to judge whether it is acidic, neutral, or basic. 

 

• Dissolved Oxygen: A small amount of oxygen, about ten molecules of oxygen per 

million molecules of water, is dissolved in water. Fish and microscopic organisms 

need dissolved oxygen to survive. 

 

• Turbidity: Turbidity makes the water cloudy or opaque. Turbidity is the amount of 

particulate matter (such as clay, silt, plankton, or microscopic organisms) suspended 

in water. 

 

• Specific conductance: Specific conductance measures the capacity of water to 

conduct an electrical current. It depends on the amount of dissolved solids, such as 

salt, in the water. 

 

• Hardness: The amount of dissolved calcium and magnesium in water determines its 

"hardness." Water hardness varies throughout the United States. 

 

• Suspended sediment: Suspended sediment is the amount of soil circulating in 

water. The amount depends in part on the speed of the water flow. Fast-flowing 

water can pick up and hold, or suspend, more soil than calm water. 

Materials and Preparation 

• 5 clear glass jars or clear soda bottles with lids 

• Instant coffee and/or cocoa, salt, hydrochloric acid, isopropyl alcohol, and food 

coloring (to make a purple color) 

• Local river or pond water 

• Water Quality Worksheet 

• Water quality testing kits that can be used to measure oxygen and pH 
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Downloads (Materials) 

See Downloads at the end of this unit for the following materials: 

Water Quality Worksheet. 

 

Advance Preparation 

Create water quality jars. Fill the 5 jars with water. (Jar 5 will be filled with the river 

water.) 

 

• Jar 1 -Add enough coffee grounds and cocoa powder until the water has a good 

"dirty" look. Label the jar 1. 

• Jar 2- Add food coloring so that the water appears clear purple. Label the jar 2. 

• Jar 3- Add a trace of hydrochloric acid. The HCl solution should be clear and 

colorless. Label the jar 3. 

• Jar 4- Add a few tablespoons of kosher table salt. The salt will dissolve in the water, 

resulting in a clear colorless solution. Label the jar 4. 

• Jar 5- Fill a jar or bottle with water from your local river. Label the jar 5. 

 

Procedure 

1. In small groups, have students examine the water sample jars. You may choose to 

have students record their observations on the Water Quality Worksheet or in their 

notebooks. 

2. Ask groups of students to work together to determine which of the water samples 

they would be willing to use for such things as fishing, swimming, boating or 

drinking. 

3. After students have observed all the jars, have them share their consensus and 

rationale for their decisions regarding water use. Prompt students to provide 

evidence for their decisions. (You may also choose to record the class data in a 

chart.) 

4. Using this shared experience, facilitate a discussion that leads to an agreed upon 

definition of “water quality.” 

5. Have students brainstorm answers to the following questions: What is meant by 

quality? What is water quality? How can we determine water quality? Why is water 

quality important to us and to other animals? How did we determine water quality 

for the bottles? Are these methods trustworthy? How else could we measure water 

quality? How might scientists measure water quality? 

6. Introduce the concepts of dissolved oxygen and pH. Explain what numerical values 

for each are necessary for life. Explain that scientists use these numerical values to 

measure water quality. 

7. Use one of the water samples from before to demonstrate how each test is 

conducted. 
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8. Allow groups of students to measure oxygen and pH for the other water samples. 

Summarize the results on the board. Discuss the results from a scientist’s 

perspective. Which sample has the highest quality based on this data? 

9. Discuss whether these results are consistent with the determinations made just by 

looking at the water. 

10.Explain that water quality is a complex concept and there are many other variables 

that scientists use to measure it. Explain that you can’t tell true water quality just by 

looking at it. 

 

Adaptations 

Provide students with articles from newspapers that refer to the water quality of local 

rivers. Choose articles that address living organisms in the water or human uses of the 

water. Describe how members of the community talk about their river or what actions 

they’re taking to prevent or reduce water quality problems. 

 

Source 

Used with permission: Center for Highly Interactive Classrooms, Curricula and Computing 

in Education (Hi-ce), University of Michigan School of Education. 
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Assessment 

 

This assessment chart was designed for teachers to create their own assessment. The 

recommended points show the relative difficulty of student performance. In creating 

assessments, the total point value will depend on the number and type of performances 

selected.  

 

Learning Objective    Student Performance    Recmnd 

# Points 

Develop their own criteria for the 

quality of water    

List: Characteristics of water that they 

consider to be important for its health   

1 each 

 Defend: Their list above 2 each 

Understand that there is more to 

water quality than ‘meets the eye’  

  

Explain: Why you can’t tell the quality 

of water just by looking    

2 each 

Engage in some of the water 

quality tests used by scientists 

List: Some of the tests that scientists 

do to test for water quality    

1 each 

 Explain: Why each test above is an 

important aspect of water quality 

2 each 

 Interpret: The results of various water 

quality tests – what does each one say 

about the quality of a water sample?  

3 each 
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Standards 

State of Michigan 

 

Science Social Studies 

Elementary Middle Elementary Middle 

I.1.1 

I.1.6 

II.1.4 

III.5.5 

V.2.4 

I.1.1 

II.1.2 

II.1.3 

III.5.6 

III.5.7 

IV.2.4 

V.2.3 

II.2.2 II.2.3 

II.2.4 

II.2.5 

II.5.3 

 

National 

 

NSES AAAS 

Elementary Middle Elementary Middle 

A1-1 

C3-4 

F1-4 

F4-1 

F1-7 

F3-2 

F4-2 

11C-1 4B-8 

NAAEE NCSS 

Elementary Middle Elementary Middle 

1-A 

1-E 

2.4-A 

1-A 

1-E 

2.4-A 

III.h 

III.j 

III.k 

VIII.b 

IX.d 

III.j 

III.k 

VIII.b 

IX.d 

 

Notes: 

NSES = National Science Education Standards 

AAAS = American Association for the Advancement of Science (Benchmarks) 

NAAEE = North American Association of Environmental Education (Guidelines for 

Excellence) 

NCSS = National Council for the Social Studies (Standards) 
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Lesson 5: Hydropoly: A Decision-

Making Game 
 

Activity: Students play a board game to hone their 

decision-making skills. Through the various choices posed 

in the game, they are asked to consider both economic 

and environmental well being in making decisions. 

 

Grade level: 4-8 

Subjects: Science, social studies 

Setting: Classroom 

Duration: 1 hour 

Key terms: Land use, Wetlands 

 

Objectives 

After participating in this activity, students will be able to: 

• Discuss land-use practices that affect Great Lakes 

wetlands 

• Make decisions and recognize personal priorities 

with regard to wetlands 

• Describe some of the economic factors that often 

drive land use 

 

Summary 

Every day we make choices. We decide simple things like 

what to wear, what to eat, or how much time to allow for 

homework. Some decisions, however, require us to think 

critically and consider the potential consequences of our 

actions. Through the various land-use choices posed in the 

board game Hydropoly, students must consider both the economic and environmental 

consequences of their decisions. This type of decision-making helps prepare young people 

for situations they’ll encounter throughout their lives. 

 

Background 

Coastal and inland communities in the Great Lakes region face difficult land use decisions 

every day. Land use refers to how land within a community is used—whether for houses, 

businesses, agriculture or natural areas. Local leaders must decide where to build houses 

and what type of industry to support. Communities must also consider another important 

 
 
Photo: Marsee 
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factor—the health of the environment. A healthy environment that allows for natural 

areas, open green space, and clean water attracts residents and enhances quality of life. 

 

Protecting wetlands is another way to enhance our natural environment. Wetlands provide 

important ecological benefits—such as water filtration, habitat and flood control—that 

need to be considered in land use decisions. Yet wetland benefits are frequently 

overlooked. Financial gain and economic concerns often override environmental issues. 

Despite this historic trend, some communities are recognizing that a healthy environment 

is closely tied to a healthy economy. We could call this principle “eco-nomics”—the healthy 

marriage of ecological protection and economic growth. 

 

In essence, all land use decisions have short- and long-term consequences that affect the 

environment. It’s important to weigh the pros and cons of every decision and make the 

best choices possible. 

 

Materials and Preparation 

• Hydropoly game boards (one for each small group of students) 

• One set of Hydropoly Decision Cards per game board 

• One die (not pair) per game board 

• Tape 

• Scissors 

• Six different-colored playing pieces per game board (construction paper squares or 

pieces from another game) 

 

Downloads (Materials) 

See Downloads at the end of this unit for the following materials:  

Hydropoly Decision Cards. 

 

Advance Preparation 

1. Read the game instructions below. 

2. Copy Decision Cards (2-3 sets). Cut apart individual cards. 

3. Design a game board for use in your classroom. The game board should have the 

following types of labeled spaces: Start, Roll Again, Lose a Turn, Decision Card, 

many blank spaces, The Winner. 
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Procedure 

1. Ask students to describe decisions that they have made recently. What do they like 

and dislike about making decisions? What helps them make a wise choice? Have 

them list important considerations. Have any of them made a wrong decision 

recently (or ever)? How can wrong decisions be a good experience? (We can learn 

from our mistakes.) 

2. Divide the class into small groups. Hydropoly may be played by 2-6 players, or 2-6 

teams of players. Discuss “eco-nomics” before beginning to play. 

 

Review the Rules 

1. Each player (or team) selects a game piece and places it on the space marked 

“Start.” Each player rolls the die. The player who rolls the highest number goes first. 

Play proceeds in a clockwise direction. 

2. The first player rolls the die and moves his or her playing piece the number of 

spaces indicated on the die. Move in the direction indicated by the arrows on the 

board. When a player lands on a blank space, his or her turn is over, and play 

advances to the next player. When a player lands on a space marked “Roll Again,” 

s/he may do so and move along the board as before. If a player lands on “Lose A 

Turn,” the turn is over, and s/he must skip the next turn. 

3. Decision Cards: when a player lands on a “Decision Card” space, s/he must 

randomly select one of the cards (cards should be face-down). An opponent reads 

the top portion of the card aloud. (Do not read the “Consequences” out loud.) The 

player has a maximum of two minutes to make a decision. If playing in teams, team 

members may discuss the decision quietly. When a player announces his or her 

decision, the person holding the card reads the “Consequences,” which tell how 

many spaces the player has earned or lost for the decision. The player must follow 

the instructions given on the card and return the card to the pile. The player’s turn 

continues until landing on a blank space or “Lose A Turn.” Play then moves to the 

next player or team. 

4. Players may only reach “The Winner” space by an exact roll of the die. (If a player is 

4 spaces away, for example, and rolls a 5, s/he may not move and must forfeit the 

turn. If a player rolls a 3, s/he moves 3 spaces but must then roll a 1 to win.) 

 

Note: The consequences specified on each Hydropoly Decision Card rewards learners for 

choosing certain actions in relation to their environments. If you wish other values to be 

considered, have the class or team of students determine a new set of consequences and 

substitute them on the “Decision Cards” before the game begins. 
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• When students understand the rules, play the game! You may choose to have 

learners play “blind” first, and then discuss eco-nomics after the game. Play several 

games. 

• After the games have ended, discuss the results—who won, and why the winner 

reached the end more quickly than others. What did players think about while 

making decisions? Students can revise or confirm the considerations they made in 

the opening discussion. 

 

Discuss the Results 

Discuss why it is important to consider wetlands, coastal resources, and other 

environmental matters in scenarios like those presented in the game. Have students 

research community actions regarding aquatic resource management. Do they think wise 

decisions were made? 

 

Source 

Adapted for the Great Lakes Education Program “Hydropoly” with permission. Original 

source: WOW! The Wonders of Wetlands, pp. 260-265. 

 

Adaptations 

Have students write a series of Decision Cards that apply to the management of a wetland 

or other aquatic resources (such as lakes, rivers and coastlines) in their community. 

Include current political debates if possible. 
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Assessment 

This assessment chart was designed for teachers to create their own assessment. The 

recommended points show the relative difficulty of student performance. In creating 

assessments, the total point value will depend on the number and type of performances 

selected.  

 

Learning Objective    Student Performance    Recmnd # Points 

Discuss land-use practices that 

affect Great Lakes wetlands     

List: Various land-uses which 

occur at or near wetlands that 

reduces their health or existence 

1 each 

 List: Various land-uses which 

occur at a distance to the 

wetlands that reduces their 

health or existence 

1 each 

 Explain: How each of the above 

directly or indirectly affects 

wetlands 

2 each 

Make decisions and recognize 

personal priorities with regard to 

wetlands 

Argue or defend: A personal 

position given a controversy over 

a wetland (can use news articles 

or create a story)    

5-10 (depending on 

essay requirements 

and length, as well 

as grade level)  

Describe some of the economic 

factors that often drive land use   

List: Some ways that natural 

areas are altered by humans 

1 each 

 Explain: Each of the above in 

terms of the reasons people give 

for doing so 

2 each 
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Standards 

State of Michigan 

 

Science Social Studies 

Elementary Middle Elementary Middle 

I.1.1 

II.1.4 

III.5.3 

III.5.5 

V.1.1 

II.1.1 

II.1.3 

II.1.4 

III.5.6 

V.1.5 

I.4.1 

II.2.2 

II.4.5 

VI.1.1 

VI.1.3 

VI.2.1 

II.2.3 

II.2.4 

II.2.5 

II.5.3 

VI.1.2 

VII.1.1 

 

National 

 

NSES AAAS 

Elementary Middle Elementary Middle 

C1-1 

C3-2 

C3-4 

E1-2 

F3-3 

F4-1 

F4-2 

F4-3 

C4-4 

E1-5 

F2-1 

F3-2 

F4-4 

5D-1 

5D-4 

11C-2 

4B-8 

4C-7 

5D-1 

11A-2 

NAAEE NCSS 

Elementary Middle Elementary Middle 

2.2-C 

2.3-A 

2.3-D 

2.3-E 

2.4-A 

2.4-C 

2.4-E 

3-B 

3.2-D 

4-D 

2.2-C 

2.3-A 

2.3-C 

2.3-D 

2.4-A 

2.4-C 

2.4-E 

3-B 

3-C 

3.2-A 

4-D 

II.f 

III.h 

III.i 

III.k 

V.g 

VI.c 

VII.j 

VIII.d 

IX.d 

IX.e 

X.j 

II.f 

III.g 

III.h 

III.i 

III.k 

V.g 

VI.a 

VI.c 

VII.f 

VII.j 

VIII.b 

VIII.e 

IX.d 

X.c 

 

Notes: 

NSES = National Science Education Standards 

AAAS = American Association for the Advancement of Science (Benchmarks) 

NAAEE = North American Association of Environmental Education (Guidelines for 

Excellence) 

NCSS = National Council for the Social Studies (Standards) 
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Water Glossary / Key Terms 
 

Benthic: Refers to animals that live in or on the bottom of a lake, sea, or river. 

 

Elevation: Height above sea level. 

 

Freshwater: Not salt or ocean water. 

 

Groundwater: Water held below the surface of the land, underground. 

 

Land use: Refers to how land within a community is utilized. Some examples of land uses 

include urban, suburban, commercial (businesses/shopping districts), agricultural 

(farming), or natural areas. 

 

Model: Simplified representation of natural phenomena. Models can be manipulated and 

used as tools to make predictions or test hypotheses. 

 

Nursery: Breeding or nesting grounds for plants or animals. 

 

pH: Measurement of the amount of hydrogen ions present in a substance such as water. 

Knowing the amount of hydrogen in a substance allows us to judge whether it is acidic, 

neutral, or basic. 

 

River system: A network of small rivers leading into larger rivers. 

 

Runoff: Excess rainfall or snowmelt that flows over land into lakes and rivers because it 

was not absorbed by soil or plants. 

 

Salt water: Ocean or sea water. 

 

Secchi disk: Instrument used by scientists to measure water clarity. The depth at which 

the disk’s black and white marks cannot be seen is called the “secchi depth.” 

 

Sediment: Soil and other particles carried by water or settled on the bottom of a water 

body. 

 

Slope: Change in elevation, such as downhill or uphill. 

 

Surface water: Water that is above ground, e.g., in lakes and rivers. 

 

Turbidity: Measurement of sediment and/or other particles stirred up or suspended in 

water. 



 

Glossary | Unit 2: WATER, Project FLOW         33 
© Michigan Sea Grant, the Regents of the University of Michigan 1/18/07 

 

Water clarity: Measurement of the clearness of water (e.g., low turbidity). 

 

Water quality: Measurement of many factors that contribute to the overall health of 

water in an ecosystem. 

 

Watershed: The area of land that drains into a river system. 

 

Wetland: An area, such as a bog, swamp, or marsh that has seasonally wet soils and a 

distinct plant community. Wetlands provide valuable nursery areas and habitat for many 

plants and animals. 


