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Problem Statement

The city council has been given a five-acre piece of land in your community.  They have been discussing the best way to use it for the benefit of all the people as well as the environment in your area.  Finally, after not being able to come to an agreement, the city council decides to ask your class to come up with a good proposal.  You will need to consider the local environment including weather patterns and the plants and animals native to the area.  Right now, the land is largely bare, because someone was going to build on it. The trees and grass have been removed, leaving the soil exposed.  
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Please note:  Materials for Lesson #5 will need to be prepared a few weeks ahead of time!

Lesson #1:  Pre-assessment and Introducing the Problem
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston

Lesson Length:  30-45 minutes
Instructional Objectives:
· The students will complete a pre-assessment to determine their current knowledge of the material.
· The students will become familiar with the problem.
Materials and Handouts Needed:

Pre-/Post-Assessment


Grass seed

Potting soil

Tray or large baking pan
	Instructions for the Teacher:

1. Administer the pre-assessment to the students.  Assure them that this will not be graded.  It is only to determine what they already know about the topic.

2. Read the problem statement to the students.  They may need help to understand the size of the piece of land.  Have them brainstorm an initial list of things they think the land might be used for.  Put this list away for later.

3. If this is the first unit taught during the school year, it will be necessary to teach or review the concept of systems: boundary, input, output, elements, and interactions.  (Further information on systems is in the unit for Life Science, Grade Two.)
NOTE:  Prepare the grassy soil needed for lesson #5.  


	


Assessment/Evaluation:
Pre-Assessment
Requisite Student Skills:
Measurement skills
Special Notes to the Teacher:

An acre is 43,560 square feet.  Often this is compared to a football field, which, if you do not count the end zones, is about 48,000 square feet.  You may wish to measure out a space on the school property ahead of time to compare to an acre.  (Or measure a large room in the building which you could compare to a fraction of an acre.)  Historically, an acre was the amount of land that one person with a mule could plow in one day.
Correlation to Virginia Science Standards of Learning:
2.1
The student will conduct investigations in which
a)  observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b)  observations are repeated to ensure accuracy;

c) two or more attributes are used to classify items;
d) conditions that influence a change are defined;
e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms) and standard English units (inches, feet, yards, cups, pints, quarts, gallons, degrees Fahrenheit, ounces, pounds);
f) pictures and bar graphs are constructed using numbered axes;
g) unexpected or unusual quantitative data are recognized; and

h)   simple physical models are constructed.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and


b)  habitats change over time due to many influences.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #2:  How’s the Weather?
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  60-90 minutes
Instructional Objectives:
· The students will review forms of precipitation.

· The students will demonstrate the water cycle.
· The students will make weather monitoring instruments and begin to observe and record weather data.
Materials and Handouts Needed:

Directions for making weather instruments

Weather record sheet

Drawing paper
Box of large straws

Styrofoam cups, 5 per group

New pencils, 1 per group

Blue food coloring

Quart zipper-type baggies, one per group

Small clear containers to hold 6 milliliters of water

Thumbtacks 

Tall narrow jars, one per group

Rulers

Feathers, one per group

Heavy paper plates, one per group

Strong tape

Optional:

Small coffee cans, plastic wrap, rubber bands, index cards

	Instructions for the Teacher:

1. Remind the students that one of the things they need to consider in planning the use of land is the typical weather pattern in your area.  Define the word precipitation, and ask them to name and illustrate all the forms of precipitation they can think of on a sheet of drawing paper.

2. In small groups, have students create a model of the water cycle.  Provide water that has been colored blue with food coloring.  Each group will need about 30 milliliters (6 teaspoons) of water.  Have the students place the water in a small, preferably clear, cup.  Then the cup should be placed in the corner of a quart size zip-lock baggie.  It may need to be taped in place so that it does not spill.  Tape the baggies in the window in the sunlight in a position so that the baggie is shaped like a diamond with the zip top on one of the top sides and the cup of blue water is at the bottom.  In a few days the water will evaporate from the cup and move about the baggie, after which it will condense and run down into the bottom of the baggie.  

3. Divide the students into groups to create weather recording instruments.  Student directions are included with the handouts for a weather vane, an anemometer, and a rain gauge.  You may want to have two groups make each instrument in order to have smaller groups as well as to be able to compare data.  Instructions are also included for making a barometer in case you wish to use this as an extension activity.  If necessary, there are also included easier, alternate directions for making an anemometer.  You may wish to replace the anemometer with a simple windmill.
4. Have the students begin to record daily weather data.  A chart is included for the students to use.  You may wish to compare the information students are collecting with daily weather bureau information.  The students should continue to record weather data daily for at least two to three weeks, if possible.  Display pictures of cloud types in the classroom so that students begin to notice the types of clouds they are seeing and how that correlates to rainfall. 

5. An alternate method of seeing a portion of the water cycle is to take a large jar outside on a sunny day and place it upside down on the grass, without a lid.  Moisture will appear in the jar.  


	Notes:



	Questions to Pose:

How can we use the data we are collecting to help us make good plans for outdoor activities and for the way we dress?  

How do the usual weather patterns in an area affect the hobbies and job choices of people who live there?  How might we wish to consider this in planning what we will use the plot of land for?

Journal Responses:


Write a hypothesis about what you expect will occur in the baggie and why.  

Write about how you would like to see the plot of land used and why.  


	

	Opportunities for Differentiation:
On the weather recording sheet, students may use the Other Data space, or a journal entry to write their predictions about the next day’s weather based on what they are seeing in that day’s weather.  Explain that a prediction about the weather forecast is essentially a hypothesis.  

Have students take turns sharing their forecasts at the end of the day or posting them on a bulletin board.

Use the Other Data space for students to record suitable activities for the weather.


	


Assessment/Evaluation:
Weather chart
Journal entries
Requisite Student Skills:
Basic information about measurement is a prerequisite for this lesson.  Your students will need to be aware of linear measurement, volume, and how to read a thermometer. 

Special Notes to the Teacher:

Wind direction is designated based on the direction the wind is coming from, rather than the direction it is going to.  
These experiments are revisited in lesson #6.  Depending on the time elapsing as you are working on this unit, you may need to consider doing this sooner or later.  
Correlation to Virginia Science Standards of Learning: 
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms) and standard English units (inches, feet, yards, cups, pints, quarts, gallons, degrees Fahrenheit, ounces, pounds);

g) unexpected or unusual quantitative data are recognized; and

h) simple physical models are constructed.

2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a) temperature, wind, precipitation, drought, flood, and storms; and 

b) the uses and importance of measuring and recording weather data.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #3:  The Four Seasons!
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  45-60 minutes 
Instructional Objectives:
· The students will observe the changing weather patterns from season to season and understand the astronomical reasons for them.
Materials and Handouts Needed:

Flashlight
Globe 

Bulletin board paper 
Seasonal Sunlight Chart
My Community Weather Graphs 

Local Weather Data Tables

	Instructions for the Teacher:

1. Use a flashlight and a globe to demonstrate the reason for the differences in temperature between the seasons.  First, place a sheet of bulletin board paper on the floor and darken the room.  Have a student hold the flashlight pointing straight down at the floor and ask another student to draw a circle around the light on the floor.  Then, have another student hold a flashlight at a forty-five degree angle toward the floor and have another student trace the light pattern on the paper.  Ask students to make observations about the difference in the light patterns.  Which light covers more area?  Which light is more intense?  Why do they think this is?  If the flashlight was giving off a significant amount of heat as well as light, how would the angle affect the way the heat was distributed on the floor?  

2. Show the students the model of the various seasonal positions of the earth on the overhead.  Explain that the earth is always tilted in the same direction as it revolves around the sun.  Use a pen to draw rays of light from the sun to show students that while the earth is always approximately the same distance from the sun, the rays of light from the sun are much more directly shining on the northern hemisphere during the summer and much less directly during the winter.  Relate this to the previous exercise using the flashlight on the globe.  Point out that when we have summer, the southern hemisphere has winter and vice versa.  Have one student carry the tilted globe in an orbit while you manage the flashlight to demonstrate the same effect.  

3. Have the students use average monthly temperatures and rainfall data to create line graphs showing the variation of temperatures and precipitation in your community.   They can use the data on the tables to transfer to the graph sheets and then connect the dots.  (Data tables are included for Greensville County and Martinsville, VA.  There is also space on the data tables for the students to write or draw appropriate activities for the four seasons.)   Discuss the resulting graphs with the students.  Can you see the seasonal changes? What causes the rise and fall of temperatures?  How much or how little variation do you see in the rainfall from month to month?  How does that affect the activities we plan and the hobbies we enjoy?  How does it affect your parents’ jobs?  What effect would it have on farming in your area?

4. Discuss the following with your students.  How might weather data be different in other parts of the country?  What might cause these differences?  What effect might the different climates have on the lifestyles of the people in those areas, including jobs, hobbies, homes, sports, etc.?  What would you expect to see on a graph from a more northern or southern town, based on what you saw in the sunlight demonstration?

5. Decide whether this is a good time to start the Succession in a Bottle experiment for lesson #9.  You will need to have the bottles in place 2-3 weeks before the lesson in order to be ready to discuss it at that time.  The purpose of this experiment is to teach students about how habitats change, (Virginia Science SOL 2.5), and is important to the unit as a whole.  There is an instruction sheet included.

	Notes:



	Questions to Pose:

How will the usual weather in our community influence what we can use the plot of land for?  How might this decision be different if we lived in one of the other communities we have data for?
Which is your favorite season?  Why? 
What is meant by “March comes in like a lion and out like a lamb?”  Why is this statement usually true? Can you think of or make up some other phrases about the weather in different months or seasons?

What are some jobs or sports that you can think of that are affected by climate? (Example, many teams do their spring training for baseball in Florida due to their weather at home.)
Journal Topics:

Explain what causes the four seasons.  Draw and label a diagram to help explain it.

Write about your favorite season.

	

	Opportunities for Differentiation:
Have students track weather and seasonal changes in a city in the southern hemisphere.

Find pictures of people in other parts of the world in their traditional clothing.  Research what type of weather is found in that country.  Make a poster to show why their clothing is appropriate to their environment.  
Make a poster to show how traditional clothing styles varied among American Indian groups according to the climate where they lived.

	


Assessment/Evaluation:
Weather Graphs
Journal Writing and Discussion
Requisite Student Skills:
Basic information about measurement is a prerequisite for this lesson.  Your students will need to be aware of linear measurement, volume, and how to read a thermometer. 

Special Notes to the Teacher:

There are many misconceptions about the cause of the seasons.  Students may believe that the earth tilts in various directions at different times of the year.  It is important for them to understand that the tilt remains the same, but the orientation to the sun changes as it orbits the sun.  Also, students may believe that we are farther from the sun during the winter and closer during the summer.  It may be helpful to understand that the southern hemisphere is experiencing the seasons opposite ours, and that both hemispheres would have the same seasons if they were reliant on the distance from the sun. 
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

f)   pictures and bar graphs are constructed using numbered axes.
2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

             a) temperature, wind, precipitation, drought, flood, and storms; and 

             b) the uses and importance of measuring and recording weather data.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #4:  Storms: Weather’s Extremes
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  30-45 minutes 
Instructional Objectives:

· The students will become familiar with the major types of storms.
Materials and Handouts:

Extreme Weather Booklets 

(Make one booklet for each student containing four copies of the storm page and one copy each of the drought and flood pages.)

Any available posters or pictures of storms

Puffed rice

Comb

Balloons

Jar

Clear liquid soap

Vinegar

	Instructions for the Teacher:
1. Demonstrate the activity that takes place during a thunderstorm by using static electricity.  If you can darken the room adequately, students may see the sparks produced by the charges, if not, they can be made aware of them by the effect it has on other objects.  Run a comb through your hair and then in a bowl of puffed rice, small Styrofoam pieces, or tissue paper torn into small bits.  The pieces will stick to the comb because of the attraction of the electrons.  Inflate several balloons and allow students to experiment with static electricity by rubbing them on their hair and clothing. Explain to the students that the electric currents they see during a thunderstorm are much stronger.  Discuss the conditions that cause thunderstorms and storm safety.

2. Demonstrate the circular motion of air that occurs during hurricanes and tornadoes.  Fill a mayonnaise or canning jar three quarters of the way with water.  Add one teaspoon each of clear liquid soap and vinegar.  You may wish to add glitter or confetti to represent the material picked up during the air motion. Tighten the lid on the jar and shake the ingredients.  Then swirl the jar in a circular motion.  (An alternate method of demonstrating this is to use a “tornado tube” connector and two 2-liter soda bottles.  The connectors are sold in many stores specializing in educational toys.)  Discuss the conditions that cause tornadoes and tornado safety. 

3. The activity of hurricanes can be demonstrated in the same way as tornadoes.  However, they are very different storms. Discuss the conditions that cause tornadoes and the potential damage caused by hurricanes. 

4. Discuss blizzard conditions and safety with your students.  

5. Have the students complete the storm pages of their booklets and a cover. 

6. Check your local or school library for books or videos about storms to provide additional information for students.  

	Notes:

	Questions to Pose:

Share stories about storms you have experienced.  
Journal Prompts:
Write about a storm you can remember.  What happened?  How did you feel about it?

	

	Opportunities for Differentiation:

Research your favorite type of storm.

Create a poster to teach about one type of storm and safety tips. 

Have students draw or write the contents of a survival kit to be kept either in school or at home considering the types of storms which may occur in your area.
	


Assessment/Evaluation:
Storm booklet
Special Notes to the Teacher:
Lightning occurs when positive and negative charges become separated in a thunderhead.  The positive charges tend to move to the top of the cloud and the negative charges move to the bottom.  Since positive and negative charges are attracted to one another, the negative charges tend to move through the air toward the ground, where there are fewer negative charges, or toward the positively charged portion of another cloud using air molecules along the way as a conductor.  

Tornadoes occur when a layer of warm, moist air comes in contact with drier west or southwesterly winds.  The moisture and energy continue rising until a change in wind direction causes rotation.  Then, with dry, hot air between the layers there is increasing instability, and a tornado forms.    

Hurricanes form over very warm (usually eighty degrees or more) ocean waters.  Converging winds begin to circulate and increasing moisture is pulled up into the eye of the storm and the moisture condenses and becomes rain.  The spinning storm continues to move across the water increasing in speed and strength.  

A blizzard is characterized by very cold temperatures, strong winds, and heavy snow falling for more than four hours.
Correlation to Virginia Science Standards of Learning:
2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include
a) temperature, wind, precipitation, drought, flood, and storms. 
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #5:  Erosion and Weathering
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  60 minutes
Note:  Demonstration materials for this lesson need to be prepared several weeks ahead of time!
Instructional Objectives:

· The students will perform experiments to develop understanding of weathering.
· The students will observe demonstrations of erosion and the effect of plants on erosion.   
Materials and Handouts:

Pictures of erosion and weathering

Weathering Lab Sheet

Plaster of Paris

2 one-pint milk cartons, 1 per group

Balloon, 1 per group
Sugar cubes, 10 per group

Jar with lid, 1 per group

	Instructions for the Teacher:

Special note:  Do NOT pour leftover plaster of Paris in any drain or sink.  It will solidify and may cause serious plumbing problems.  Dispose of leftover plaster by letting it harden in a disposable container, then throwing it in the trash.

1. Explain to the students that soil is formed by rocks breaking down, and this is called weathering.  Have the students work in groups to simulate weathering caused by temperature changes.  First, provide each group with the bottom halves of two pintsize milk cartons.  Have them fill a balloon with water until it is the size of a ping-pong ball and tie it shut.  Mix plaster of Paris with water until it is about the thickness of yogurt and have them pour it into each carton leaving a quarter of an inch empty.  Using a small blunt stick, have them push the balloon down into one of the cartons until it is submerged, and wait for it to thicken enough to hold it in place.  Let each harden about an hour, then place them in the freezer overnight. Have the students complete the first two questions on the “lab report” before moving on to the next experiment.  The expansion of the water caused by freezing will cause the plaster to crack.
2. Alternate activity:  If plaster of Paris is not available, you may use plain water in an unbreakable container.  Students will still be able to observe the effects of water freezing and expanding.

3. Rocks, also, are subject to the elements of wind and water.  Provide each group with a jar with a lid and ten sugar cubes.  The sugar cubes will represent rocks.  Ask the students to write their observations on the “lab sheet.”  Talk about the kinds of motion that rocks are exposed to.  Have the students place the sugar cubes in the jar and shake it 20 times.  Then ask them to write their observations and repeat the shaking before completing the exercise. Once rocks break down, they become part of the soil that allows plants to grow.  There are minerals in rocks that make the plants healthy and help animals to be healthy when they eat the plants.

4. The materials for this demonstration will need to be prepared more than a week ahead of time.  You will need three trays or large baking pans of soil.  One should be filled with sand, one with potting soil, and one with potting soil which has had grass seed planted and allowed to grow for a week or two.  The soil does not need to be more than an inch or an inch and a half deep. (You might wish to use a piece of sod -- either purchased or excavated -- instead of grass you have grown if this is easier in your situation.) Ask the students to make observations about the three soil samples and to hypothesize about how each would react to various weather conditions that have been taught previously in this unit, including storms.  Spread a large sheet or a shower curtain under the soil samples.  Use a hair dryer to simulate wind and have the students observe and discuss the results.  Next, spray each with water, using a spray bottle to simulate a light rain and discuss.  Last, tilt the pans and pour water from a cup at the top of each and discuss the results.  Use water with glitter or confetti in it, this will be discussed in the next activity.  The students should see that soil with plants growing in it is much less subject to movement caused by wind and rain than the other two samples.  Break the students into groups and ask each group to create a large drawing showing how erosion occurs in the various situations and how soil with plant cover is less subject to erosion.

5. Discuss drought and floods with the students.  Ask them what causes there might be for each.  If you have already taught the American Indian Town unit, they will be familiar with the concept of drought.  Flooding clearly causes damage to the surrounding area, but there can be benefits, as well.  This is because nutrients from upstream may be deposited in the soil along the banks of a river.  Ask the students to observe where the glitter wound up in the previous activity.  This represents nutrients that have been added to the soil.  This can be related to the study of Ancient Egypt.  In addition to the obvious need for water from the Nile in the desert, the Nile River Valley was and remains to this day an extremely fertile area, contributing to the growth and sustaining of civilization in that area.  This is largely due to the nutrients brought to the area during the annual flooding of the river.  Have the students complete their storm booklets.  


	Notes:

	Questions to Pose:

Where have you seen evidence of erosion in your community?  Can you tell what the causes are? What could be done to stop it?  Why is it important to stop it? 

If a plot of land has been mostly cleared of plants, what things should be considered in planning how to use that land, considering what we know about our weather and erosion?  
Journal Entries:


What new things did you learn today? What new ideas do you have about the plot of land and how it should be used?  

	

	Opportunities for Differentiation:

Have students draw pictures of their yard or a park area near their homes and label places that are subject to weathering and erosion, then write what they think needs to be done to protect it.  

	


Assessment/Evaluation:
Weathering Lab Report
Erosion Drawings
Special Notes to the Teacher:

Alternate Activity: If plaster of Paris is not available, you may use plain water in an unbreakable container.  Students will still be able to observe the effects of water freezing and expanding. 

Check the Internet for photographs of weathering and erosion to share with your students.  Two possibilities are:

 www.unitedstreaming.com
www.bright.net/~double/erode.html
Correlation to Virginia Science Standards of Learning:
2.1
The student will conduct investigations in which

d)  conditions that influence a change are defined.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include


b)  habitats change over time due to many influences.

2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a)   temperature, wind, precipitation, drought, flood, and storms.
2.7       The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) weathering and erosion of the land surface.

2.8      The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide   

            benefits in nature.  Key concepts include: 


c)  plants provide homes and food for many animals and prevent soil from washing away.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky
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Lesson #6:  And Now, Back to the Weather Forecast!
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length: 30-45 minutes
Instructional Objectives:

· The students will analyze their data from previous experiments and draw conclusions.
Materials and Handouts:

Drawing paper

	Instructions for the Teacher:

1. Revisit the water cycle model constructed in lesson #2.  What has happened in the baggie since it was placed in the window?  How did the water get out of the cup?  How did it end up in the bottom of the bag?  Explain evaporation and condensation if the students are not yet familiar with these concepts.  Have the students draw and label the water cycle. (If you have not had time to collect sufficient data since beginning this unit, you may wish to move either or both portions of this lesson to a later date.)
2. Have the students look over the weather data they have been collecting since lesson #2.  Ask them to identify and share any patterns that they see.  Ask them to look at the correlation between the clouds they identify and any rain they have measured.  Is there any correlation between temperature and precipitation?  If air pressure data has been collected, how does this relate to precipitation? 

3. Retrieve the plaster of Paris “rocks” from the freezer and have students complete the “lab report” from the weathering experiment in lesson #5.  

	

	Questions to Pose:

Share the patterns you discovered in the weather data you collected.  

Journal Entries:
Write about the patterns you discovered in the weather data you collected.  
Explain what takes place in the water cycle.


	

	Opportunities for Differentiation:

Write a story about the water cycle from the perspective of a raindrop.  

Have students discuss weather predictions with their parents or grandparents to find out how they predicted weather before satellite and radar predictions were available.  Make a collection of folk weather predictions/sayings and what they mean (red sky at night, sailor’s delight, etc.).


	


Assessment/Evaluation:
Water Cycle 
Journals

Lab Reports
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

d) conditions that influence a change are defined; and
g) unexpected or unusual quantitative data are recognized.

2.6 
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a) temperature, wind, precipitation, drought, flood, and storms; and

b) the uses and importance of measuring and recording weather data.

2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) weathering and erosion of the land surface.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #7:  Trees are Tough!
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  90 minutes
Instructional Objectives:

· The students will create models, play a game, and make observations to learn about seasonal adaptations of trees.  
Materials and Handouts:

Drawing paper
Styrofoam cylinder, or rolled newspaper

Box of straws, preferably in two different colors

Construction paper

Glue

Tree branches with buds, if available

Variety of nuts and seeds from trees, if available

Roles on paper slips for the Seed Game
	Instructions for the Teacher:

1. Ask students to divide a piece of drawing paper into four parts and draw four pictures of the same tree in the various seasons.  Have them leave space at the bottom of each section to write later.  Then, ask them what they do when the weather is severe, such as during the coldest part of winter and during storms.  After they answer that, ask them to think like a tree!  What do trees do to survive, since clearly they do not have homes or clothing?  Ask what the functions are that a tree needs to carry out in order to survive.  

2. In groups, (or you could build just one as a model), “build” tree trunks that will help to make clear some of the functions of trees.  Start with a center made of a cylinder made of Styrofoam, rolled newspaper, or a similar material.  (It could be two to five inches in diameter, and preferably about 8-10 inches tall.)  This represents the heartwood, which is the solid, essentially dead wood at the center of the tree.  Next, construct the sapwood by gluing straws vertically around the heartwood base.  The sapwood is the layer of newer wood which carries water and minerals up from the soil to the leaves and other parts of the tree.  After the sapwood, wrap a piece of construction paper around that layer.  This represents the cambium, which helps the tree grow thicker roots, branches, and trunk.  After the cambium make another layer of straws.  This represents the phloem which carries the food made by the leaves back down to the rest of the tree in the form of sap.  It also, at certain times of the year, carries sap back up through the tree, as well as nutrients from the roots.  Last, wrap the whole tree trunk in paper to represent bark.  (If you are having students create these models in small groups, you may prefer to make them smaller and use hollow coffee stirrers in place of straws.)  

Optional: This activity is not essential to the unit, but may help students to understand the basic plant parts and what functions they serve.  See special notes.  
3. Draw or show a prepared diagram of a tree to the children.  Help them relate the drawing to their model.

4. Discuss the function of the other parts of a tree, including roots, branches, leaves, flowers, etc.  In particular, emphasize that the tree uses its leaves to create food for itself.  If it is winter time, you may be able to find branches with future buds on them to bring into the classroom.  Look especially at the terminal buds.  These are the ones at the end of the branch.  Contained within them are “baby” stems and leaves that need to be nurtured and cared for, even though they are exposed to weather at the end of a branch.  Use a very sharp knife or razor blade to cut away the many layers of scales covering the buds.  Give these sliced buds to students to look at with a hand lens. 

5. Play the “Seed Game.”  Directions are attached.  The purpose of this game is to show students how difficult it is for seeds to sprout in a natural setting and how trees are adapted to increase their chances of sprouting and surviving.  

6. Return to the drawings the students made of the tree during the four seasons.  Discuss what is taking place during each season.  This would include the flowering and production of seeds in spring, the making of sugar by photosynthesis during the summer, the change of color when the days grow shorter in the fall, and dormancy in winter.  (During winter, the sap will grow much thicker and will “rest” in the tree trunk.  Movement in the sapwood layer and the phloem will stop.  This is part of its survival.)  Have the students write notes below their pictures as you discuss the seasons.  You may wish to model this on the board for them.

7. Ask the students to share information they may have about how non-deciduous (evergreen) trees and other types of plants survive severe weather and environmental problems.

8. Locate some pictures of dead trees.  How do trees continue to help their environment even after they are dead?


	Notes:

	Questions to Pose:

How will plants be important to the plot of land in the problem statement?  

What kinds of animals and/or other plants might a tree be supporting?  A tree can play host to and feed quite a variety of other organisms both alive and after it has died.  What are some products we get from trees?  

What will we need to do on our plot of land if we wish to support plant life?  What kinds of plants would we want to have there and why?  Why might it be important to make sure we have plants on our plot?  

Journal Entries: 
What are your plans for the plot of land at this point?  How have your ideas changed?  

Pretend you are a tree.  Write a story about living through a change of seasons or a storm.

	

	Opportunities for Differentiation:

Adopt a tree!  Choose a tree and keep a notebook to write your observations in.  Visit the tree each month throughout the year to see how it changes.


	


Assessment/Evaluation:
Four seasons tree drawing
Discussion and Journal entries
Special Notes to the Teacher:
Make sure that the students understand that the straws in the tree trunk are representative of what occurs there.  The cells of the tree which carry materials are not visible as tubes if you were to cut a cross section.  The reason we are using straws is to make the function clear. 

Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

d) conditions that influence a change are defined;

f) pictures and bar graphs are constructed using numbered axes; and
h) simple physical models are constructed.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include


b)  habitats change over time due to many influences.

2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy).
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 
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Lesson #8:  Animal Adaptations
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length: 45-75 minutes
Instructional Objectives:

· The students will investigate ways that animals adapt during the winter months and to other changes in habitat.  
Materials and Handouts:

Geese Migration cards
Styrofoam balls

Toothpicks cut in half

Feathers

2 goldfish 

25-50 mealworms

Oat bran

Clear container

Apple or potato

Observation Journal pages

Drawing paper
	Instructions for the Teacher:
1. Take your class on a virtual field trip!  Ask them to pretend to be a creature found in the forests of Virginia.  They can be a bird, an animal or an insect—large or small—with two, four, or six legs.  Tell them not to share what creature they are.  Ask the students to think about what their needs are as the creature they have chosen—tell them they are hungry and need to find something to eat.  It is a very chilly fall afternoon.  What are they going to do?  What does the air feel like to them?   A very cold rain starts to fall.  What will they do now?  You may elaborate on the story: leading them to realize that winter is coming, they have limitations, and they need to deal with the environment.  Later, without revealing what creature they are, have the students brainstorm a list of the things they thought about doing to protect and feed themselves. 

2. Creatures have a variety of ways of dealing with the cold.  Students are probably aware that many leave for warmer places.  The temperature is only part of the reason for migration.  In many cases it has as much to do with the available food supply as with the cold.  In a warmer environment there is usually more food available in the winter.  Have the students divide into flocks of 6-8 students each to play the Goose Migration game.  There are 24 cards—several cards give reasons to leave or to stay, and some just give information.  Tell the flocks that they have come south to Virginia and need to decide whether to stay or to go farther south before they settle in for the winter.  Deal one card to each flock and give them a minute or two to make a decision about staying or going before dealing the next card.  Continue until you run out of cards to deal.  They need to play the cards in the order they are dealt because the situation changes.  When the final cards are played, each flock has to decide if they are going or staying and explain to the class why they decided as they did.  This activity should last 10 to 15 minutes.
3. Birds that stay in a cold climate puff their feathers to create insulation.  Have students simulate this by building a model.  Give each small group a small Styrofoam ball and several toothpicks cut in half.  Have them insert the toothpicks straight in, then glue on feathers so that they lay on top of the toothpicks.  This creates a layer of insulation, similar to a puffy jacket.  The puffed feathers only keep the bird warm because the bird can create heat in his body, like we can.  The heart pumps faster, the metabolism works harder, and he warms up.  (You may want to make this model ahead of time and use as a demonstration instead of having the students complete it.  )
4. Cold blooded animals, on the other hand, do not create heat in their bodies.  Many of them lie dormant in the bottoms of ponds or burrowed into the soil.  You can observe the change in their respiration, which reflects the changes in their other systems.  Use a couple of inexpensive goldfish, but large enough to see them clearly, in a fish bowl filled ½ to ⅔ full with water.  (It is better to have two fish than one, since students will be crowding around the bowl to look.)  Have the students watch one fish closely and count the number of times its mouth opens and closes in one minute.  (Each time the mouth opens, water is taken in, which is then pushed out through the gills after taking the oxygen out and using it.)  Next, explain to the students that you are not going to hurt the fish, but that this is something that happens to them in their natural habitat. (However, this is not a good thing to do to your tropical fish at home!)  Very gently pour enough ice in to fill the bowl the rest of the way.  Have the students count the respiration again.  It should be considerably slower this time.  Rescue the fish from the ice before moving on with the lesson!  
5. Show students diagrams of the life cycles of a few animals.  Ask students why they think most animals are born in the spring.  Discuss the development of the infant animals.  Mammals usually look like miniature versions of their parents, but some other animals go through considerable changes before becoming adults.  What changes take place during the rest of the spring, the summer, and the fall that get animals ready for the winter?  Create a mealworm habitat to demonstrate an insect life cycle and have the students make observations over the next few weeks.  Use a clear container with a screened lid (or a lid with small holes punched in it) so that students can easily see what is happening.  Fill it with at least two inches of oat bran.  Next, lay a small piece of paper towel on the oat bran and place a small piece of potato or apple on the paper towel, skin side down.  The towel will help to keep the bran from getting moist and rotting.  (The reason for giving them the potato is to supply moisture, rather than for food.)  Next, put the mealworms in.  Twenty-five to fifty medium-sized mealworms can be purchased at most pet stores for less than a dollar.  Observe the worms every 3-5 days until they reach the adult stage.  Keep it a mystery and let the students keep guessing about what they will turn into!
6. At the beginning of this lesson, the students pretended to be an animal deciding what to do with winter coming on.  Give them drawing paper and let them draw what they think would be the perfect winter home for them.

7. Often at this grade level students do research about animals as part of a language arts unit.  If it is possible, this can be done concurrently with this unit in order to deepen understanding of how specific animals relate to their environments.  

	Notes:

	Questions to Pose:

The woods sometimes seem quiet and dead in the winter.  What kinds of things are really going on?
Do we want to attract animals to our land?  What kind of animals?  What might we need to do in order to make it a safe and inviting habitat?
Journal Entries:
Draw a picture of what you think the next stage of the mealworm’s life will be.
If you were a woodland animal in Virginia, what kind would you want to be?

	

	Opportunities for Differentiation:

Research the life cycles of some other insects or of a bird, reptile, or amphibian.  Compare that to the life cycle of a mammal.

Research animal homes and share the information with your class by creating a poster.


	


Assessment/Evaluation:
Observation journal
Participation in activities and discussion
Special Notes to the Teacher:

Many fish, including goldfish in man-made ponds in people’s yards, live under the ice for the entire winter.  However, aquarium fish do also die frequently of a variety of causes, so you may want to take the goldfish home afterward to avoid alarming students in case one does expire.

The egg stage is listed on the observation journal.  It is there to remind students that it is the first stage.  It is unlikely that they will see the egg stage without waiting a very long time and doing some digging!
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

d) conditions that influence a change are defined; and
h) simple physical models are constructed.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and


   b)  habitats change over time due to many influences.

2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy).
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 
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Lesson #9:  Succession 
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  45 minutes, but plants may need to grow and be observed past the time frame of this unit
Instructional Objectives:

· The students will observe succession and generalize the concept to a larger setting.

· The students will observe the interdependency of living and nonliving things in a small area.
Materials and Handouts:

1 yard pieces of yarn, one for each student

Succession in a Bottle observation log - copy several pages for each student and staple together

2 liter bottle with neck removed for each group

Aquatic plant for each group 

Soil 

Mixed birdseed

Drawing paper

	Instructions for the Teacher:

If you have students with insect or environmental allergies, you may need to get their parents’ help with precautions such as insect repellants or allergy medications.  Be alert for ticks or chiggers.

1. Have students observe a micro-habitat.  Give each student, or pair of students, a piece of yarn tied together at the ends to create a circle, and a hand lens.  Take them outside and find a place that is likely to support life.  (Look for a spot that is in the shade and has grass growing.)  Have the students lay their yarn on the ground in a circle. Everything within that circle will be their micro-habitat.  They should sit very still and observe very carefully.  Have the students identify, describe, or draw, all the living things they can find in their circle.  Then have them list all the nonliving things in the circle.  Ask them to make inferences about how the living and nonliving things support one another.  What other living things might they find if they were to dig under the ground?  What other living things may be traveling through the spot during the day?  During the night?  What changes would take place over several months if it were left completely alone by people?  If you can locate one, lift up a piece of a dead tree, or a fairly large rock, and let the students see what is taking place underneath. (Check ahead of time to make sure there are no noxious creatures.) 

2. Have the students begin the succession in a bottle experiment, according to the directions on the handout.

3. Hypothesize about the results of the succession in a bottle experiment.  Introduce the word succession if you have not already done so.  This is a very small example of how the living things in an area might change as the climate or the use of land changes.  Assign a situation to each of several small groups.  The situation could be a natural disaster such as fire or flood, or an intervention by people, building or abandoning an inhabited place, or a climate change, such as an increase or decrease of available water.  Ask the students to theorize about what might happen over time and to draw a before and after picture.

	Notes:

	Questions to Pose:

What have you learned that will help you to determine the best way to use the piece of land given to the city?  Will you be ready to tell them what you think they should do?  Will you be ready to support your proposal?  Will you be able to tell them what they need to know to be successful?
Journal Entries:

What did you see in your micro-habitat?  Did anything surprise you?


	


Assessment/Evaluation:
Observation log
Before and after pictures

Special Notes to the Teacher:

There are several books by Jeannie Baker and by Lynne Cherry that illustrate these concepts very well.  You may be able to find them in your local library.
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations; and
d) conditions that influence a change are defined.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and


b)  habitats change over time due to many influences.

2.7  
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy).
2.8      The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide  

           benefits in nature.  Key concepts include: 


c) plants provide homes and food for many animals and prevent soil from washing away.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 
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Lesson #10:  Decision Time! 
Authors:  Betsy Wilco, Janice Hodges, Bev Hummel, Lori Gongora, Phyllis Hairston, Amy Mateer
Lesson Length:  60-90 minutes
Instructional Objectives:

· The students will complete a post-assessment to determine the learning that has taken place during this unit.

· The students will use their learning to decide how to use a five-acre plot of land to the best advantage of the community. 
Materials and Handouts:

Pre-/post-assessment

	Instructions for the Teacher:

1. Administer the post-assessment.

2. Revisit the problem with the students and make sure they understand it.  With the students working alone or in small groups, ask them to decide what they want to do with the land.  They should complete the following: a map of the area when it is finished, a letter to the council detailing their idea and supporting it with three reasons, and a process with at least three steps telling the council how they should go about setting up the new situation.  Remind the students that their idea has to be feasible in your climate, good for people, and good for the environment.
3. Have each student or group present their ideas to the class.  It may be that the class can come to a consensus about the best use of the land.


	Notes:


Assessment/Evaluation:
Post-assessment 
Final project

Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

c) two or more attributes are used to classify items;

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms) and standard English units (inches, feet, yards, cups, pints, quarts, gallons, degrees Fahrenheit, ounces, pounds);

f) pictures and bar graphs are constructed using numbered axes;

g) unexpected or unusual quantitative data are recognized; and

h) simple physical models are constructed.
2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and


b)  habitats change over time due to many influences.

2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a) temperature, wind, precipitation, drought, flood, and storms; and 

b) the uses and importance of measuring and recording weather data.

2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy); and

b) weathering and erosion of the land surface.

2.8 
The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide benefits in nature.  Key concepts include

c) plants provide homes and food for many animals and prevent soil from washing away.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

· Changes in earth and sky 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Personal health 

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
Extension Activities for Use with High Ability Students

· Have students make a barometer and record changes in the air pressure on their weather charts.

· Have students research how real barometers work and what the results mean. 

· Teach students to read and/or create weather maps, looking for patterns in the maps. 

· Have students investigate weather patterns in various climates and explain the resulting differences in lifestyle.

· Have students build a model to show the earth’s position during the various seasons.  

· Students may research a specific hurricane or other storm, explaining how it affected the people in the area where it occurred.
· Have students find out what chemical weathering is.  Research the effects of acid rain or pollution on soil and weathering.  

· Have a student locate erosion in the community and plan a way to help stop it.  If feasible, put the plan in action.  

· Have the students talk to someone from the highway department about erosion control on Virginia highways.
· Students may learn about air pressure and how it affects weather. What is the role of air pressure in the development of storms?  

· Students may research the rain shadow effect and illustrate and label how it occurs.  

· Students may research various kinds of clouds and what they indicate; include making a poster to teach about clouds and weather.  

· Students may research photosynthesis to find out how it works and why it is important. 
· Students may research how annual plants regenerate each spring, since they do not appear to survive the winter.

· Have a student choose a woodlands plant or a specific kind of tree that grows in your area and research its adaptations to the environment.  

· Have students find out how even plants that have died benefit the other organisms in their habitats. 

· Have students explain what happens when trees change color in the fall.  

· Have students learn to identify trees in your area and take a walk to see how many species they can identify.  Keep a list of the trees you find and where you found them. 

· Students may research maple syrup and make a diagram of how it goes from tree to jar.
· Students may research hibernation.  What is the difference between true hibernators and super-hibernators?  How is the hibernation of warm blooded animals the same as, or different from, that of cold blooded animals?  Use a Venn diagram or a double bubble to show the similarities and differences.  

· Students may research the migration of monarch butterflies, including a map to show their route.  
· Students may research what happens after a forest fire, drawing pictures of the stages of restoration.

· Students may research a specific event in Virginia, such as a hurricane, and its effect on wildlife. 
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