Lesson 1:  Water Cycle – Project Wet
The Incredible Journey

Duration:  Preparation time 50 minutes (about 10 minutes after materials are prepared). 

    Activity time is two 40 minutes classroom periods
Location:  In classroom or outside in grassy area
Materials (to be supplied by teacher):

2 pieces of poster board cut into 9 strips to make signs for stations


 Marking pens


 9 gift boxes (coffee cup size) to make dice for the game.  You will need one 


dice per station.  The explanations for the sides are located on the Water 


Cycle Table.  These represent the options for the pathways that water can 


follow.  You may want to include pictures for younger students.
 
9 paint stirring sticks (to stick in the ground for stations outside)


9 packages of colored beads (each package is a different color)


Package of pipe cleaners (one for each student)

Thematic Unit:  Knowledge
Curriculum areas:  Science, language arts
INSTRUCTIONAL STRATEGIES

Learner Objectives:  
· Describe the movement of water within the water cycle

· Identify the basic features of the water cycle

· Identify the states of water as it moves through the water cycle

· Write a story describing your journey as a water molecule 

Teacher task (set):


Students will understand that the water cycle is more than a two dimensional path 
and that it does circulate from one point or state to another in the cycle.  The paths 
it can take are variable.
Teacher task (overview):

Soon we will be studying the paths of water in the Big South Fork National River and Recreation Area in the Leatherwood location.  We will be looking for erosion sites, deposition sites, and stream paths.

Background Information:  


Heat energy directly influences the rate of motion of water molecules.  When the motion of the molecule increases because of an increase in heat energy, water will change form solid to liquid to gas.  With each change in state physical movement form one location to another usually follows.  Glaciers melt to pools which overflow to streams, where water may evaporate into the atmosphere.


Gravity further influences the ability of water to travel over, under, and above Earth’s surface.  Water as a solid, liquid or gas has mass and is subject to gravitational force.  Snow on mountaintops melts and descends through watersheds to the oceans of the world.


One of the most invisible states in which water moves is the liquid form.  Water is seen flowing in streams and rivers and tumbling in ocean waves.  Water travels slowly underground, seeping and filtering through particles of soil and pores within rocks.

Although unseen, water’s most dramatic movements take place during its gaseous phase.  Water is constantly evaporating, changing form a liquid to a gas.  As a vapor, it can travel through the atmosphere over Earth’s surface.  In fact, water vapor surrounds us all the time.  Where it condenses and returns to Earth depends upon loss of heat energy, gravity, and the structures of Earth’s surface.


Water condensation can be seen as dew on plants or water droplets on the outside of a glass of cold water.  In clouds, water molecules collect on tiny dust particles.  Eventually, the water droplets become too heavy and gravity pulls the water to Earth.

Living organisms also help move water.  Humans and other animals carry water within their bodies, transporting it form one location to another.  Water is either directly consumed by animals or is removed form foods during digestion.  Water is excreted as a liquid or leaves as a gas, usually through respiration.  When water is present on the skin of an animal evaporation can occur.

The greatest movers of water among living organisms are plants.  The roots of plants absorb water.  Some of this water is used within the body of the plant, but most of it travels up through the plant to the leaf surface.  When water reaches the leaves, it is exposed to the air and the sun’s energy and is easily evaporated.  This process is called transpiration.


All these processes work together to move water around, through, and over Earth.

Activity Preparation:  

Signs for the nine stations and dice need to be made before starting this activity.  The stations include the following:  Soil, Plant, River, Clouds, Ocean, Lake, Animal, Ground Water, and Glacier.


Set up the stations in various areas around the classroom or in a grassy area by placing a stake in the ground with the station name and a bowl of beads at the base.  Each station will have one color of beads for example: the ocean may have blue beads, plants will have green beads, the cloud will have white beads, etc.  A dice for each station will be placed beside the bowl of beads.  Leave plenty of room between stations.
Teacher task (instruction):  

Tell the students that they are going to become water molecules moving through the water cycle.  Assign an even number of students to each station.  The cloud can have an uneven number.  Have students identify the different places water can go from their station in the water cycle.  Discuss the conditions that cause the water to move.  Explain that water movement depends on energy from the sun, electromagnet energy, and gravity.  Sometimes water will not go anywhere.   The dice will tell the students which stations to visit. 

When the students move from one location to another in liquid form, they will move in pairs, representing many water molecules together in a water drop.  When they move to the clouds (evaporate), they will separate form their partners and move alone as individual water molecules.  When water rains from the clouds (condenses), the students will grab a partner and move to the next location.  In this game, the roll of the die determines where the water will go.


The game will begin with the sound of a whistle or bell.
Student task:


Students line up behind the die at their stations.  (At the cloud station they will line up in single file; at the other stations they should line up in pairs.)  Students roll the die, take a bead out of the bowl, put it on their pipe cleaner, and go to the location indicated by the label facing up.  If they roll stay, they pick up a bead out of the bowl to put on their pipe cleaner, and move to the back of the line.

When students arrive at the next station, they get in line, roll the die, get a bead for their pipe cleaner, and move to the next station unless they rolled stay.  


In the clouds, students roll the die individually, but if they leave the clouds they grab a partner (the person immediately behind them) and move to the next station; the partner does not roll the dice.  Both pick up a bead at this station.
The beads are the way that the students keep up with their path along their journey.

  
Students will need to make notes on the color of the beads at each station so they will be able to write their stories.  
Teacher task (closure):


Have students write their Incredible Journey Story as a water molecule using their pipe cleaner as a guide starting with the first bead.  Make sure students tell the process of how they got to each station as well as how they left using their science vocabulary.  For example:  A fox drank the water from the river and as it was running the water evaporated from his skin into the clouds.

Have students read their stories and discuss their journey.

Challenge activities:

           Have students compare their journey with a partner’s journey.  Compare and contrast their findings. 
           Have students investigate how water becomes polluted and is cleaned as it moves through the water cycle.
Lesson Two - Soil

Duration:   One 45 minute session
Location:  Classroom

Materials: Each group will need the following 

· Three types of soil (humus, sand, clay) 

· Magnifying lens

· Water

· 3 plastic plates

· Plastic spoon 
Thematic Unit:  Knowledge
Curriculum areas:  Earth Science, language arts, geography, and art.
INSTRUCTIONAL STRATEGIES

Learner Objectives:  The learner will be able to: 

· Identify the different components of soil (what makes up soil).  

· Identify the basic characteristics of soil.

· Identify the layers of the earth.

· Understand that water moves differently through different types of soils.

· Describe the behavior of soil when it gets washed into a water system.  
Teacher task (set):  

Students will discover that soil is a naturally occurring mixture of air, water, rock fragments, and products of plants and animals.  Properties include color, texture, capacity to retain water, and the ability to support plant growth.  Soils are normally found in layers and are distinguished by different colors and amounts of organic material and gravel.  Soils are different because they come from different areas with different rocks underlying them, different wildlife, and climatic conditions.

Teacher task (overview):

Soon we will be studying the types of soil along the banks of the river in the Big South Fork National River and Recreation Area at the Leatherwood location.  We will be looking for erosion sites, deposition sites, and soil types.

Teacher task (instruction):


You will be analyzing three different types of soil (topsoil, sand, and clay).  Describe the components that make up each type of soil and describe it in your journal.

Student task:


Get your soil samples and put each one on a plastic plate.  Using your observation skills, you will describe the characteristics of each type of soil.  Feel the soil for lumps, and break up any large lumps with your fingers.  Measure out ¼ cup of soil from each sample.  Do not mix them.  Pour each sample into an empty graduated cylinder and observe the behavior of the soil as it falls through the air.  Record what happened in your journal.  Do the same with the other two samples.  Empty the cylinders back into the plates.  


Fill the graduated cylinders ¾ full of water and pour ¼ cup of the soil sample into the water-filled graduated cylinder. Do not mix the samples.  Observe the behavior of the soil as it falls in the water and write your observations in your journal.  You may also draw a picture to show what happened.  Observe the graduated cylinders of water and soil for five minutes. Record your observations for each minute.  Do the same with the other two samples.


Stir each of the soil and water mixture with a plastic spoon, and then let it settle.  What happens to the soil particles in the water?  Are all the particles behaving in the same way?  Describe your observations in your journal.

Teacher task (closure):

Challenge activities:


Mix ¼ cup each of all three soil samples together and pour them into a graduated cylinder.  Observe what happens and record your observations.

Have students design and implement an experiment using different types of soil.  Have them share their experimental design with the other groups along with their conclusions.

Lesson -3  Streams and Landscapes

Duration:  Two or three 40 minutes sessions (depending on the depth of each activity)

Location:  Classroom

Materials:   Each group will need the following materials

· Stream table (see instructions for making stream tables)

· 3 Plastic cups with drilled holes (a, b,& c)

· Pebbles, white sand, humus, and clay

· Water  

· Graduated Cylinder

· Bucket

· Spackling scraper or spreader

· Measuring cup

· Sheets of clear plastic

· Colored markers

· Tape

Thematic Unit:  Interactions between land and water

Curriculum areas:  Science, geography, language arts

INSTRUCTIONAL STRATEGIES

Learner Objectives:

· Observe the processes of stream flow, erosion, and deposition.

· Observe and describe how wind and water change the earth’s geological features.

· Determine how wind and water change the different materials found in streams.

· Explore how slope affects erosion and deposition of the land.

· Discover how flooding affects erosion and deposition on land.

· Recognize specific geological features.

· Investigate and design an experiment to show how barriers affect the path of the stream.

· Compare the stream beds from the different flow rates of water.

Teacher task (set):  


Students will understand that the effects of flowing water over and through the land will shape the various features that we see in landscapes.  They will learn that water is a very powerful element.  Show students various posters of different types of landforms (mountain, valley, plateau, etc.) and ask what they have in common with each other.

Teacher task (overview):  


The goal of this lesson is to find out what students know about river systems.  Ask the how they think local landforms were created and discuss their answers.  Students will discover how water can change the shape of the land as they use stream tables to show how water flows over their model landscapes.  As the water flows across the soil, the landscape changes by cutting the stream beds, making valleys, canyons, and forming deltas.

Teacher task (instruction):


Begin by asking questions about how the local landforms were created.  Why do we have hills?   Flat Terrain?  Valleys?   Has the land always looked like this?  How might it have been different?    Is the land around us still changing?  How or why not?  It is difficult to see some of these processes so we will use models to investigate the changes and observe them directly.  We will use model streams to see how streams change over many years.  


Divide students up into groups of four or five. Have them set up the tubs with the earth mixture. Mix 1,500 mL of sand, 500 mL of humus, 500 mL of pebbles, and 250 mL of clay to make the earth mixture.  We will use 9-oz cups as a water source.  There are three cups.  One has a small hole along one edge.  This is the “normal” flow.  A second cup has three small holes that allow “tributaries” to merge into a larger stream.  The third cup has a larger hole, demonstrating a larger stream.  Mark the cups with a line about halfway up.  One liter of water is poured into them from a graduated cylinder.  By keeping the water in the cup at the mark, participants are able to control the amount and speed of the water.


Mix the sand, pebbles, humus, and clay together inside the tub.  Make the landscape by using the scraper to bulldoze the material to form a slope.  It should be level and gently sloped with a slight drop off about four inches from the end of the tub for the water to collect in a pool.  Tell the students that this is a miniature model of a landscape.  Caution them not to touch the materials inside the tub while the water is dripping onto the landscape because it could alter the path of the stream.  They need to watch closely to see what is happening to the landscape.

Student task:


Students will get the materials to prepare the stream tables (see the materials list).  

Tell the students that they are about the size of an ant.  How would this landscape look and what features would they see if they were that small? Have the students write it up in their science journals.  Have them drip drops of water over the landscape for five minutes. Discuss what happened and watch for any changes in the landscape with their group members.  Write any observations in their journal after the group discussion. Be sure to include what happened to the soil as well as the water. Draw a picture of their stream and label the features that were formed.  Discuss their finding in a whole group discussion.


Drain any water from the tub by pulling the cork in the corner of the tub and use the scraper to re-slope the earth in the tub. Make sure that the ground is level.  Set cup A (small hole) on the Velcro edge of the tub.  Get one liter of water in the graduated cylinder and pour it into the cup making sure that you keep the water level at the line on the cup.  Investigate what happens when water from a single source flows over and through the land. Write the results in your journal and draw a picture of the stream.  Large sheets of plastic (18 inches by 24 inches) can be used to draw the stream and land features.  Hang them in the room and compare the streams of each group.  How are they different? Or alike?   What happened to the soil?  Which type was washed away?  


Drain water from tub and use scraper to re-slope the landscape.  You may use a little extra sand if the soil is too saturated.  Place cup B on the edge of the tub.  Get one liter of water in the graduated cylinder and pour it into the cup making sure that you keep the water level at the line on the cup.  Investigate what happened when the water flowed through the land.  Write the results in your journal and draw a picture of the stream.  Compare the stream from cup A to cup B.  Was the water moving faster? If so did it make a difference in the landscape?  Compare the landforms from a slow moving stream to a fast moving stream.  Drain the water from the tub.


Repeat for cup C.  Cup C is modeled after a tributary with three water sources.  Compare the three streams in your journals.



Drain the tub.  Design two experiments of your own by shaping the landscape differently.  Write up the experiment and the results.  How was it different from the previous three activities?  Does the shape or slope of the land make a difference?  


Design another experiment using larger gravel or plants on your slope.  Did it affect the path of the stream?  How or why not?

Teacher task (closure):


Ask the students to think about the investigations.  Where was the soil eroded and deposited by the water in their stream tables?  Encourage them to point out evidence in their stream tables that will support their ideas.  Where was the most soil eroded?  What do you remember about the speed of the water when this happened?  Where was the soil deposited?  How did the slope of the land affect the amount of soil that is eroded or deposited by water?  Which components of the soil were deposited first?  Which components remained in the streambed?  Why do you think this happened?

Challenge activities:


Walk around the school grounds and look for places where the water eroded the soil away.  See if the students can determine the flow and speed of the stream.

Design an experiment to determine if force and speed have any affect on the cut and path of the erosion on the surrounding landscape. 

