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Special Note:
There are two earth science units for grade one.  This one correlates with environmental problems at Center School and has a focus on rocks, erosion, water quality, and weather. The second unit, with Sally and Timmy, is designed to closely correlate with the specific requirements of the Virginia Standards of Learning for Earth Science.  Depending on the needs of your class, either unit may be used alone, or you may supplement one unit with additional lessons from the other unit.  Both units involve hands-on experimentation, problem solving, and critical thinking.
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Center School Problem Statement

Today you start your first day of first grade.  It has been raining all week, and it is still raining hard.  You are very excited to be going back to school to see your friends and learn new things.  


When you get to school, you notice that there is mud all over the parking lot where the bus drops you off.  The mud is so deep in some places that you can’t even walk through it, and it looks like even more mud is coming down the hill beside the school.  


Last year there were trees and grass on the hill beside the school.  Now there is a new road there, and the trees have been cut down to make room for the road.  The side of the hill looks brown and bare.  There are some rocks and weeds, but the green grass and trees are gone.


You scrape the mud off of your shoes and go inside to find your teacher.  She says, “We have to figure out where all of this mud is coming from!  Can you help us?”
Project PROMISE

Earth Science Curriculum

Grade One

Lesson #1:  Pre-Assessment
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will make a preliminary hypothesis about the causes of erosion in the area of Miller’s Pond.
Materials and Handouts:
Problem statement
	Instructions for the Teacher:

1. Read the problem statement to the students and have them write a short explanation of what they think has happened, asking them to include whatever they know about erosion.  If your students are not yet “writers,” allow them to draw a picture that shows what they know about erosion.  
This is a pre-assessment, so it is to be expected that your students will not know much yet.  If they appear frustrated or confused, remind them that you just want to find out what they already know and that in a few weeks, they will know a lot more!


	Notes:

	Questions to Pose:

Why do you think there is mud all over everywhere?  

What do you know about erosion that could explain the mud? 

(Ask the students to think about these questions, but do not answer them aloud.  Save the discussion for the next lesson!)


	


Special Notes to the Teacher:
Since this is a pre-assessment activity to determine what the students already know, there should not be class discussion about it before the students do their writing.
Assessment/Evaluation:
The students’ analyses of the problem will be compared to their analyses at the end of the unit.
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Grade One

Lesson #2:  Introduction to the Problem
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will be introduced to the unit problem, and will begin to formulate hypotheses about how to solve the problem.
Materials and Handouts:
Problem statements and maps of Center School
Chart paper and markers
	Instructions for the Teacher:

1. Pass out the problem statements and maps, and review the students’ ideas from the previous session.  You may want to make an overhead of the maps.  

2. As a class, use the chart paper to complete “What we know” and “What we need to know” lists.


	Notes:

	Questions to Pose:

What is going on with Mrs. Mudd’s classroom?

How has the school changed over the summer?

What will Mrs. Mudd’s class need to investigate?

What questions do you have about the mudslide?

What are the problems you see?  Explain.

What might cause a mudslide?  Explain.

Where can we find answers to these questions?

	

	Opportunities for Differentiation:

Students may write a newspaper article about the mudslide.
Students may begin to research mudslides on the Internet.
Students may write short poems in their journals about mud. 

	


Assessment/Evaluation:
Students may draw a picture in their journals illustrating the problem as they see it at this time.
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

c) objects or events are classified and arranged according to attributes or properties;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

f) predictions are based on patterns of observation rather than random guesses; and
h) inferences are made and conclusions are drawn about familiar objects and events.

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 
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Grade One

Lesson #3:  Introduction to Systems 
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will be introduced to the concept of systems and will apply that knowledge to the Center School problem.
Materials and Handouts:
Chart paper and markers
Index cards labeled “input” “output” “boundary” and “element”
	Instructions for the Teacher:

1. Using a computer or the classroom as a model, discuss the concept of a system.  Have students place the index cards on the appropriate parts of the system.  Do a second example using a fishbowl, a car, or a person as a system.

2. When the students seem to understand the concept of system, apply the concept to the mudslide, listing the known parts on the chart paper. (Input = rain, people; Elements = dirt, pond water, rocks, road, plants; etc.)

3. Have the students draw a simple diagram of the Center School area in their journals, and label at least one boundary, element, input, and output.

	Notes:

	Questions to Pose:

Can one item be both input and output?  Explain.  
What were the helpful inputs and the harmful inputs at the pond?  Explain.
Can elements be part of more than one system?  Explain.
What systems are you a part of?
What is the biggest system you can think of?  The smallest system?
If you could change an input to the area around the pond, what would it be?  Why?

	

	Opportunities for Differentiation:

Have the students make a model or diagram of a system of their own choice, labeling the parts appropriately.

	


Assessment/Evaluation:
Drawings and discussion
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

c) objects or events are classified and arranged according to attributes or properties;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

f) predictions are based on patterns of observation rather than random guesses; and

h) inferences are made and conclusions are drawn about familiar objects and events.
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Lesson #4:  Introduction to Weather Changes
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session, plus ongoing (may combine lesson six with this lesson).
Instructional Objectives:

· The students will graph weather changes over time.

Materials and Handouts:
Chart paper with calendar
Graph paper
	Instructions for the Teacher:

1. Make a calendar for one month on chart paper ahead of time.  

2. Have the students do a weather check each day, and come to an agreement as to how to best describe the weather for that day.  Let the students take turns drawing a symbol for the weather for each day on the calendar (rain, sun, clouds, etc.).  Continue to record the weather data for a month. 

3. At the end of the month, graph the number of sunny days, cloudy days, and so forth.  Have the students write a summary of the month’s weather.


	Notes:

	Questions to Pose:

After a rain, do you see any evidence of a mud problem at your school?  Explain.
Did the weather affect your mood today?  Explain.
What is your favorite kind of weather?  Why?
Suppose Center School has the very same weather that you do.  How do you think that would affect the mud problem?

	

	Opportunities for Differentiation:

Record and graph the daily temperature as well as the weather conditions.

Look up the record rainfall for your town and information about local floods, if any.

Set up an Excel spreadsheet to record the daily weather data and then graph the data using the computer.

Compare the temperature each day to the local temperature recorded on www.weather.com (if you type in your zip code, you will get your local weather predictions and data).

Have the students keep a weather log, either as part of their journals or separately.

If you know someone in another part of the country, ask them to e-mail you their weather data each day and compare with yours.

	


Assessment/Evaluation:
Discussion and class weather logs
Correlation to Virginia Science Standards of Learning:
1.7
The student will investigate and understand the relationship of seasonal change and weather to the activities and life processes of plants and animals.  Key concepts include how temperature, light, and precipitation bring about changes in

c)   people (dress, recreation, and work).

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 

· Objects in the sky 

· Changes in earth and sky 
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Grade One

Lesson #5:   Introduction to Rocks
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (may need two sessions- one to collect rocks and one to describe them.  Or, you may collect a variety of rocks ahead of time.)
Instructional Objectives:

· Students will collect rocks and begin to describe their attributes.
Materials and Handouts:
Rocks (may be collected by students)

Writing paper
Pennies (one or two per group)
Descriptive words for rocks (for the teacher)

	Instructions for the Teacher:

1. Take the students on a walk around the school yard, and have each child collect two small rocks.  Encourage them to pick up two rocks that are different.
2. While you are outside, discuss what natural resources the students can see.  

3. Back in the classroom, have the students fold a sheet of writing paper in half vertically, and write “alike” on one side and “different” on the other side.  Have the students write at least two ways their rocks are alike and at least two ways they are different.  

4. When they have finished, use their descriptions to create a list of descriptors or characteristics of the rocks, such as color, size, cleavage (the flat or rough texture where it was broken), hardness (Does it crumble?  Can you scratch it with your fingernail or with a penny?), luster (Is it shiny or sparkly?), and weight.

	Notes:

	Questions to Pose:

How would you describe the color of your rock?  Does it look like it is made from one kind of mineral or are there several minerals in your rock?  Why do you think so?
How would you describe the surface of your rock?  Does it look like it was broken or was it rubbed smooth?  Is it rough or sharp on the edges?  Are there any flat areas on your rock?  Does it look like there are crystals in it?
Will your rock scratch a penny?  Will the penny scratch your rock?  Which one is harder?
How would you describe the luster of your rock?  Is it shiny, glittery, or dull?
What do you think scientists can learn from looking carefully at their rocks?
Do you think that certain kinds of rocks are more likely to cause mudslides than other kinds?  Explain.

	

	Opportunities for Differentiation:

Let the students use magnifying lenses to look at their rocks more closely.

Have the students create a list of all the rocks in their school or classroom (pencil lead/graphite, salt, aquarium gravel, teacher’s diamond or other gems, chalk, decorative marble, etc.).
Encourage students to check out books on rocks from the media center.

	


Assessment/Evaluation:
Informal discussion and writing
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

b) simple tools are used to enhance observations;

c) objects or events are classified and arranged according to attributes or properties; and
d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers.
1.8 
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil).
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 

· Objects in the sky 

· Changes in earth and sky 
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Lesson #6:  Similarities and Differences in Rocks
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (you may need two sessions for this)
Instructional Objectives:

· The students will sort rocks using a variety of attributes.
Materials and Handouts:
Small pile of rocks on a paper plate for each group
Plain paper

	Instructions for the Teacher:

1. Have the students fold their papers into quarters.  Put a small pile of rocks on a paper plate on the table for each group.  Have the students put rocks that are similar in some way in each section of the paper.  Have the students in each group guess what the similarity is.  For example, on one section of the paper, the student might put rocks that are all gray and white, and in another section of the paper put rocks that all have sharp edges.  

2. Once the students have guessed the common attributes and how they were sorted, repeat the activity having the students think of different ways to sort the rocks.

Note:  If the students have had little practice in sorting, you might want to sort some rocks once or twice with the whole class before the students work in groups.

	Notes:

	Questions to Pose:

See if you can find a way to sort the rocks that no one else will think of.
Why do you think a scientist might want to be able to sort rocks in different ways?
Which of your rocks would be slippery in the rain?  Which rocks might help hold back a mudslide?

	

	Opportunities for Differentiation:

Have the students each choose a favorite rock from the pile, and examine the rocks very closely (for several minutes), so that they can identify their particular rock.  Place the rocks at the front of the room and have the students come up and identify “their” rock.
Borrow books about rocks from the public or school library to read with the students.

	


Assessment/Evaluation:
Discussion and ability to think of creative ways to sort rocks, and ability to guess how others’ rocks were sorted
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

b) simple tools are used to enhance observations;

c) objects or events are classified and arranged according to attributes or properties; and
d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers.
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 

· Objects in the sky 

· Changes in earth and sky 
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Grade One

Lesson #7:  Rainfall
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will collect and measure rainfall.
Materials and Handouts:
Rain gauge

(To make gauge: small plastic ruler, rubber bands, funnel, and small empty bottle)
Experiment in Progress – Do Not Disturb sign
	Instructions for the Teacher:

1. Place your rain collector outside, choosing a spot where rain will be able to fall into the funnel and not be disturbed.  Place the experiment sign near the rain gauge.  (You may need to laminate the sign or place it in a gallon-size zipper-type baggie to protect it from the rain.)  After a rainfall, have the students record the date, time, and the amount of rain.  Empty the collector and begin again.  
2. If no rain gauge is available, set the funnel in the top of a small bottle and use that instead.   (To measure the rain in your bottle, use rubber bands to attach the ruler to the side of the bottle, making sure that the bottom of the ruler is lined up with the bottom of the bottle.)
3. You may want to do this activity at the same time that you are recording the other weather data.  If you are lucky and have many days with measurable rain, graph the results.  If your local newspaper or Internet weather records your local rainfall, compare your data to theirs, but be aware that your results will not match theirs exactly.

4. You may want to have the students make a prediction each morning as to whether or not it will rain that day.  

5. If you have very little rain, consider measuring the amount of water from a lawn sprinkler instead, so that the students will understand how a rain gauge works.


	Notes:

	Questions to Pose:

Why is it important to measure rainfall?  (So farmers know how much water their crops need, to predict flooding in creeks, etc.)
What would be some of the likely results if we got much more rain than usual for a whole month or year?   What about if we got much less rain than usual?
How do you think rainfall might have affected the mud situation at Center School?  Explain.

	

	Opportunities for Differentiation:

Research folk ways of predicting rain (ring around the moon, “mackerel clouds,” etc).  Have the students talk to their grandparents or other relatives to see if they had any ways that they predicted rain before the Internet and radio were available.

If your school is near a pond or creek, visually compare the level of that water before and after a heavy rainfall. (Ask the students for ideas on how to compare the levels!)

Find out what the average monthly rainfall is for your area, and compare it to the rainfall you recorded.

Compare the actual rainfall with the amount of rain predicted by the local weather report.  Discuss.

	


Assessment/Evaluation:
Informal discussion
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

b) simple tools are used to enhance observations;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

e) volume is measured using standard and nonstandard units;

f) predictions are based on patterns of observation rather than random guesses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

1.7
The student will investigate and understand the relationship of seasonal change and weather to the activities and life processes of plants and animals.  Key concepts include how temperature, light, and precipitation bring about changes in

a) plants (growth, budding, falling leaves, and wilting); and
c)   people (dress, recreation, and work).
1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil).
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 

· Objects in the sky 

· Changes in earth and sky 

Resources/Background Information:
Directions for a rainstick:

http://www.ncsoy.org/Science_Experiments/science_experiments.htm
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Lesson #8:  Properties of Water
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (This lesson may be combined with lesson #9).
Instructional Objectives:

· The students will explore the properties of water, specifically that water flows downhill.
Materials and Handouts:
Containers of water (suitable for pouring slowly), such as liquid measuring cups or small plastic pitchers
Masking tape
Rectangular washtubs/dishpans, trays, or aluminum pans
Wooden blocks
Blue crayons
Sponges or paper towels for spills
Record sheets
	Instructions for the Teacher:

1. This is probably best done as an outside activity.  Have the students work in small groups.  Put a small piece of masking tape in the middle of one end of the bottom of the tub (on the inside).  Mark it “up.”  Use the wooden blocks to prop up that end of a washtub.  Groups slowly pour water onto the tape marker in the tub, and observe the flow.  Have the groups mark one end of their paper “up” to match the tape, and then record the flow of the water, using the blue crayons.  

2. Challenge the students to raise and lower the tub to see if the water will flow uphill and remain there.

	Notes:

	Questions to Pose:

Which way did the water move?  Why do you think that water always goes downhill?  

What would happen if the water in your shower or bathtub did not go downhill?

Does water in a creek flow downhill the same way that you observed?  What happens if something gets in the way, like a large rock? (Try putting a small rock in your dishpan and see what happens to the stream of water.)

Do other things containing water, such as mud, flow downhill, too?  Why?

Why do you think water is considered a natural resource?
What have you learned today that could help explain the mud problem at Center School?

	

	Opportunities for Differentiation:

Work with the art teacher to do an art activity with paint flowing downhill.  Does the paint behave in the same way that the water did?
Build hills and moats in the sand area.  Supply water and observe the downward flow.
Run water over a piece of construction paper in the bottom on the pan and observe the tracks that the water makes on the paper.
Have some students design or conduct a demonstration to show that water seeks its own level.  (One idea:  use a 3’ length of clear flexible aquarium tubing, holding it in a “U” shape.  Pour colored water into the tube, and move the ends higher or lower, watching how the water in both sides of the tubes always stays at the same height.)
Have some students look at a geological map of Virginia or of the United States to see which way the rivers flow.  Advanced students may want to explore the concepts of watershed and continental divide.

	


Special Notes to the Teacher:
Students may be aware of special instances of water behaving differently under pressure (geysers), under the influence of wind (waterspouts, hurricanes, floods, etc.), or tides.  You can explain that when those influences stop, the water will head back down.  If you use force to throw a cupful of water into the air, the water clearly goes up, but then it will surely come back down! Water flows downhill because of gravity; in zero gravity conditions such as in the space shuttle, water just floats in small droplets.
It may be tempting to use a slide for this experiment.  If you choose to do that, make sure that you clean all of the mud, sand, or dirt off of the slide before you go inside, as it can make the slide unexpectedly slippery.
Assessment/Evaluation:
Drawings of water flow
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

b) simple tools are used to enhance observations; and

g) simple experiments are conducted to answer questions.
1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a)   identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil).
K.5 
The student will investigate and understand that water flows and has properties that can be observed and tested.  Key concepts include

b)  the natural flow of water is downhill.
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, students should develop an understanding of

· Properties of earth materials 

· Objects in the sky 

· Changes in earth and sky 
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Lesson #9:  Weather and Soil
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  Two sessions, before and after a rain storm (or teacher-made rain)
Instructional Objectives:

· The students will explore and observe the effects of wind and rain on soil samples.
Materials and Handouts:
Drawing paper

Magnifying lenses, hand-held microscopes
Two paper cups for each group
One small digging implement for each group (spoon or trowel)
One Popsicle-type craft stick for each group
Sticky notes
	Instructions for the Teacher:

1. Have each group label a craft stick with their team name.  Go outside to predetermined sites and allow each group to dig about a half-cup soil sample.  (It will be better if the sites for the groups are slightly different—one more sandy, one more loamy, etc.)  Label the sites with the craft sticks.  Bring the samples inside and look at them with magnifying lenses or microscopes.  On one half of the paper, draw what you observe.

2. Later in the day, after a rain shower (or after the teacher has thoroughly watered the sites), go back and collect a second sample of wet soil in the second cup.  Take it back to the classroom and again observe with a magnifying lens.  Draw what is observed on the other half of the paper.  Write descriptive words for both samples on the sticky notes, and post the notes on the board for everyone to compare. 

Note:  To find different kinds of soils in your school yard, try taking one sample on the playground, one sample from a landscaped area (where mulch has been put down) and one sample from under some grass.  You may want to check this out ahead of time to find the best places to take your samples.

	Notes:

	Questions to Pose:

What is the same about both samples?  What is different about both samples? (Compare color, texture, smell, etc.)

How do the samples from different sites compare?

Which samples do you think would be best for growing plants?

What do you think are some of the effects of rain on soil?

Why do you think soil is considered a natural resource?

Which of the samples do you think would be best for preventing mud slides at Center School?  Why?  (Is the loamy or sandy or rocky soil slippery when it is wet?)


	

	Opportunities for Differentiation:

Freeze samples of soil, and observe through magnifying lenses (quickly, before they melt!)  How are those samples different from the other samples?  From your observations, do you think mudslides are more of a problem in the summer, or in the winter when the ground is frozen?

	


Assessment/Evaluation:
Drawings, discussions
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

b) simple tools are used to enhance observations;

c) objects or events are classified and arranged according to attributes or properties;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

f) predictions are based on patterns of observation rather than random guesses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil); and
b) factors that affect air and water quality.
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 

· Objects in the sky 

· Changes in earth and sky 
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Lesson #10:  Erosion Demonstration
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will observe a demonstration of wind erosion.
Materials and Handouts:
Various types of soil (heavy clay soil; potting soil, rocky soil, sand, etc.-preferably at least one kind different than was used in the previous lesson)

Baking sheet or tray with a rim, covered with cling film to protect it

Small pitcher
Blow dryer or small fan

Goggles

Clean up materials (broom, paper towels)

Drawing paper
Erosion pictures
	Instructions for the Teacher:

1. Sprinkle a handful of dirt in a pile on the tray.  Have the students describe what they see.  Use the blow dryer or fan to blow on the dirt and observe what happens.  Have teams of students wear goggles as they watch the dirt blow.  Have the students describe what they see, and make predictions about how the different kinds of soil will be affected by the “wind.”  Repeat using different kinds of dirt.  Discuss what happens.

2. Place another handful of dirt in a pile on the tray.  Pour water on top of it.  Discuss what happens to the pile.  

3. Take a walk outside and see if you can see any examples of wind or water erosion. (You might want to scout out the school grounds ahead of time so you know where to look!)

4. You may use the erosion pictures to show students examples of erosion.


	Notes:

	Questions to Pose:

What causes soil to blow away outdoors?  How would that affect a garden?  How would that affect a mountain or hill?  What can people do to help stop wind erosion?
What causes water to wash away outdoors?  How would that affect a garden?  How would that affect a mountain or hill?  
What can people do to help stop erosion that is caused by water?
How could the mudslides at Center School be slowed down or prevented?

	

	Opportunities for Differentiation:

If students have interesting ideas on how to stop erosion, repeat the experiment using their suggestions.  Did their ideas work?
Have students research erosion (library or Internet).
Invite a speaker from the Virginia Department of Transportation to come in and discuss what they do to prevent erosion at road construction sites.

	


Special Notes to the Teacher:
Be very careful that dirt does not get blown into students’ eyes.  Students must use goggles.
Assessment/Evaluation:
Drawings and discussions
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

1.8
The student will investigate and understand that natural resources are limited. Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil).
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 

· Objects in the sky 

· Changes in earth and sky 
Project PROMISE

Earth Science Curriculum

Grade One

Lesson #11:  Day and Night
Authors: Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (may be combined with lesson #11, as an introduction.)
Instructional Objectives:

· The students will observe a demonstration that explains day and night.
Materials and Handouts:
Globe 
Strong flashlight, labeled “sun”
Sticky note
Darkened room
Drawing paper, pencils
	Instructions for the Teacher:

1. Place a sticky note on the globe to mark your location.  Place the globe on the table.  Darken the room and shine the flashlight on the sticky note on the globe.  Rotate the globe slowly.  Each time the sticky note goes in or out of the light, say “day” or “night.”  Ask the students what causes day and night.  Correct any misconceptions by repeating the experiment.

2. Have the students draw the sun and the earth.  Write “day” on the part of the earth where it is daytime and use a pencil to shade the part of the earth where it is nighttime.

	Notes:

	Questions to Pose:

What activities do you do during the day?  What activities do you do during the night?  Are they the same or different?  Are the activities determined by whether there is day or night?

If there were no electric lights, how would your daily routine be different?

Why is it dark on one part of the earth when it is light on the other part?  Why can’t the sun shine everywhere at once?  

What would it be like if it were daylight all the time?  What would it be like if it were night all the time?  

Do you think more mudslides occur during the day or during the night?  Why do you think so? (There is no right answer here—just look for thoughtful answers.)

	

	Opportunities for Differentiation:

Some students may be ready to understand, or will have heard about, time zones, the International Date Line, or the 6-months day/6-months night phenomenon at the poles.  If so, arrange to have a science teacher talk to them.
Explain why Alaska and Antarctica have 24 hours of daylight in summer and 24 hours of darkness in winter.

	


Assessment/Evaluation:
Discussion and drawings
Correlation to Virginia Science Standards of Learning:
1.6
The student will investigate and understand the basic relationships between the sun and the Earth.  Key concepts include

a) the sun is the source of heat and light that warms the land, air, and water; and

b) night and day are caused by the rotation of the Earth.

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 

· Objects in the sky 

· Changes in earth and sky 

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #12:  Temperature Changes
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (preferably a hot sunny day)
Instructional Objectives:

· The students will conduct experiments to determine the relative temperatures of different kinds of soils.
Materials and Handouts: 
Large containers of different types of soils (milk jugs with the tops cut off):

Sand

Dark loam (dry potting soil)

Wet dark loam (wet potting soil)

Heavy clay-type soil

Other types of soil if desired

Four thermometers

	Instructions for the Teacher:

1. Have the students predict which soils will get warm most quickly if placed in the sun, and which will stay the coolest.  Record their predictions.  Use the thermometers to measure the temperature 1” below the surface of the soil while it is still indoors and record the results.

2. Move all containers into the direct sun.  Measure the temperatures 15 minutes later, and then 30 minutes later, recording the results.  You may also want to measure the temperatures 45 minutes or one hour later.  You could also measure the temperature of the school yard soil 1” below the surface of the grass and see how that compares.  Graph the results so the students can see what is happening and discuss possible causes of the differences in temperatures.  

3. Discuss how different kinds of soils may affect how plants grow.  If you want plants to grow to help prevent erosion, which kinds of soils would be best?  Do you think plants prefer warm, cool, or hot soils?  Look for thoughtful responses. 

4. The students may have ideas for other ways to conduct this experiment, such as measuring deeper into the containers, or making all of the samples wet, or covering some of the samples with a layer of mulch or leaves.  

	Notes:

	Questions to Pose:

What caused the changes in temperature?  How might that have an effect on the way plants grow?
How could you keep the soils warmer?  Cooler?
If you took the temperatures of the soils at night, how would they be different?  Why?
Do you think more mudslides might happen in the summer when it is hot or in the winter when the ground is very cold or frozen?  Explain.
What is your body temperature?  How do you keep cooler?  Warmer?

	

	Opportunities for Differentiation:

Have the students take soil temperatures at different places in the school yard, and make a hypothesis about what causes the difference in each area (shade, reflected light, type of plants nearby).

	


Assessment/Evaluation:
Discussion 
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

b) simple tools are used to enhance observations;

c) objects or events are classified and arranged according to attributes or properties;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

f) predictions are based on patterns of observation rather than random guesses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

1.7
The student will investigate and understand the relationship of seasonal change and weather to the activities and life processes of plants and animals.  Key concepts include how temperature, light, and precipitation bring about changes in

a) plants (growth, budding, falling leaves, and wilting);

b) animals (behaviors, hibernation, migration, body covering, and habitat); and

c) people (dress, recreation, and work).

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 

· Objects in the sky 

· Changes in earth and sky 
Project PROMISE

Earth Science Curriculum

Grade One

Lesson #13:  The Water Cycle and Floods
Authors: J oan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session (you may need more time for this)
Instructional Objectives:

· The students will identify the components of the water cycle.
Materials and Handouts:
Paper plates and crayons
Internet access
Water cycle chart or overhead
Small jar lids or clear plastic cups
	Instructions for the Teacher:

1. Discuss the different types of weather and introduce the word “precipitation.”  Discuss types of precipitation.  Brainstorm ways that the water gets into the air so that it can become precipitation.  Discuss the water cycle chart.  Place one tablespoon of water in the small jar lids or plastic cups and place on the window sill to evaporate—check them at the end of the day.  Have the students draw a water cycle on the paper plates.

2. Discuss what would happen if too much rain fell.  Use the Web site http://www.ocs.edu/pub/maps/precipitation/total/states/WA/wa/gif to discuss flooding.  Relate the concept of flooding to Miller’s Pond.


	Notes:

	Questions to Pose:

What kinds of precipitation have you seen?  What is your favorite?  Least favorite?  Why?

What would happen if there was too much rain?  Too much snow?  Too little rain?

Do you think the precipitation could have an effect on the mudslides at Center School?  Explain.

If you could invent a new kind of precipitation, what would it be?


	

	Opportunities for Differentiation:

Do a simple “cloud in the jar” experiment (check the Internet for simple science experiments relating to weather).

	


Assessment/Evaluation:
Drawings of water cycle
Correlation to Virginia Science Standards of Learning:
1.7
The student will investigate and understand the relationship of seasonal change and weather to the activities and life processes of plants and animals.  Key concepts include how temperature, light, and precipitation bring about changes in

a) plants (growth, budding, falling leaves, and wilting);

b) animals (behaviors, hibernation, migration, body covering, and habitat); and

c) people (dress, recreation, and work).

3.9 
The student will investigate and understand the water cycle and its relationship to life on Earth.  Key concepts include

a) the energy from the sun drives the water cycle;

b) processes involved in the water cycle (evaporation, condensation, precipitation);

c) water is essential for living things; and

d) water supply and water conservation.

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 

· Objects in the sky 

· Changes in earth and sky 

Resources/Background Information:
Directions for cloud in a jar experiment:
http://schoolscience.rice.edu/duker/weamakecld.html
Project PROMISE

Earth Science Curriculum

Grade One

Lesson #14:  Soil and Sod
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will conduct experiments to see which types of soils are best at holding water.
Materials and Handouts:
One 2-liter soda bottle for each group, cut in half to form a funnel and a cup

Implement to cut soda bottles

Coffee filter for each bottle

Dry soil samples (sand, potting soil, clay-like soil, plain “dirt”)
	Instructions for the Teacher:

1. Pre-cut the bottles.  Have the students make a prediction about which soil will hold the most water.  
2. Have the students place the funnels into the cups, and then place a coffee filter in the funnel.  Let the teams fill their funnel almost to the top with soil - one type of soil per bottle.  Using a measuring cup, pour one cup of water very slowly into the soil.  
3. Wait until the soil stops dripping.  Then measure the water that collects at the bottom of the cup.  
4. Compare and discuss the results.  You may want to make a graph of the results.

	Notes:

	Questions to Pose:

Which soil will hold the most water?  Why do you think so?

Which soil did hold the most water?  Why do you think that occurred?

Was your prediction correct?  Explain.

Which type of soil would be best for a garden?  Why?  

Which type of soil would be best for preventing floods?  Why?

What have you learned that helps explain the mudslides at Center School?

If you were a worm and liked wet soil, which soil would you pick to live in?  Why?

	

	Opportunities for Differentiation:

Let students propose additional ways to expand this experiment, or let them think of things that could be added to the soil to make it hold more water.  If feasible, try it!

	


Assessment/Evaluation:
Discussion
Correlation to Virginia Science Standards of Learning:
1.3
The student will investigate and understand how different common materials interact with water.  Key concepts include

a) some liquids will separate when mixed with water, but others will not; and
b) some common solids will dissolve in water, but others will not.
1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil); and
b) factors that affect air and water quality. 
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 

· Objects in the sky 

· Changes in earth and sky 

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #15:  Is it Full?
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  15 minutes
Instructional Objectives:

· Students will explore different concepts of “full.”
Materials and Handouts:
Large clear plastic cup or other clear plastic container
Medium sized rocks (2-3”)

Small rocks or gravel

Dry soil or sand

Water
	Instructions for the Teacher:

· Fill the cup to the rim with large rocks.  Ask the students if it is full (they should say yes).  Then pour in the small rocks or gravel, shaking the cup slightly if necessary.  Ask the students if it is full now.  (They should say yes.)  Then pour in the dry soil or sand to fill in the rest of the space.  Ask the students again if it is full.  See if they have any ideas of anything else that could still be poured into the cup.  Then pour in the water (slowly, to see how much you can get in).  Now is it full?  Sometimes science can be full of surprises!

· Explain that water and soil are natural resources, and discuss their importance.

	Notes:

	Questions to Pose:

How do you know if something is full?  

Could roots from a plant grow into this cup to fill it even more?

What else could still fit into this cup?

How does this experiment relate to what happened at Center School?

How do you know if your stomach is full?  Can you sometimes eat candy or dessert even if you are full from dinner?


	

	Opportunities for Differentiation:

See if your students can solve the story problem about the coins and the room.

Have students hypothesize:  If water goes through sand and dirt, how does it stay in a lake?

	


Assessment/Evaluation:
Discussion
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

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 

· Objects in the sky 

· Changes in earth and sky 

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #16:  Erosion of Rocks
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session, plus follow-up
Instructional Objectives:

· The students will conduct an experiment to demonstrate the erosion of rocks by water.
Materials and Handouts:
Plastic coffee can(s) with secure, tight lids, or other similar plastic containers (screw-tops are best)
Duct tape

Handful of fairly soft, rough rocks - sandstone, shale, or mica schist is best (not quartz “driveway” rocks)

Water

River rocks worn smooth by water action, for comparison
	Instructions for the Teacher:

1. Have the students feel and observe the rocks carefully, comparing the river rocks to the other rocks.  How did the river rocks become so smooth?    Which rocks have sharp edges?  Which ones are smooth or rough?  

2. Place the rough rocks in the can with a couple of cups of water.  Have the students, one by one, shake the can vigorously.  You may need to duct tape the lid of the can to make sure it is not shaken off.  Let the kids keep shaking the can over the course of the day—the more shaking, the better.  At the end of the day, pour out the water into a clear container.  Look in the can—is there sand in the bottom?  Where did the sand come from?  Look at the rocks—do they look the same as when you put them in the can?  Discuss.

3. You may want to do this with several cans, each containing a different kind of rocks.  (If you can easily break your rock by pounding on it or if you can scratch it with a steel file, the rock is soft enough for this project.)


	Notes:

	Questions to Pose:

What would happen if you shook the container for a week?  For a year?
How do you think the river rocks became so smooth?  
Where do you think the sand on the beach comes from?
Do you think smooth or rough rocks would be better at preventing a mudslide?  Explain why you think so.

	

	Opportunities for Differentiation:

Beg or borrow a rock tumbler from someone and demonstrate how jewelers tumble stones to polish them for jewelry.  (This is a noisy and time-consuming process.  You will want to find an out-of-the-way place to put the tumbler for a couple of weeks while it is working.)

	


Assessment/Evaluation:
Discussion
Special Notes to the Teacher:

If you do not have soft enough rocks available for this project, you can use sugar cubes in the container, without water.  Shaking the container of sugar cubes will demonstrate weathering.
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

f) predictions are based on patterns of observation rather than random guesses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

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 

· Objects in the sky 

· Changes in earth and sky 

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #17:  Let the Sun Shine In
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent
Lesson Length:  Two sessions
Instructional Objectives:

· The students will identify natural resources such as soil and water, and compare ways of conserving resources.
· The students will classify factors that affect air and water quality.

· The students will conduct an experiment to observe what happens to runoff water on rainy days.

Materials and Handouts:
One jar of clean water
One jar of muddy water
Flashlight
Artificial eelgrass (may be made from strips of green crepe paper)
Blue crab models (may be paper or molted shells)
Fish models (may be drawn on paper)
Large blue crab picture on posterboard or pinned to a T-shirt
Large fish image on posterboard or pinned to a T-shirt
Two tree branches
Artificial or paper flowers
Green mat representing grass (or green paper)
One yellow sun on poster board
Eelgrass costumes (strips of green crepe paper or ribbons)
Brown paper for soil
Script
	Instructions for the Teacher:

1. Show the pictures of the crabs and the eelgrass.  Discuss with the students the value of eelgrass as a habitat for crabs, seahorses, fish, etc.  Ask, “If you were a little blue crab or a little fish, why would you be happy to have eelgrass nearby?” (It is a hiding place and source of oxygen).

2. Show the jar of clear clean water and the jar of muddy water.  Ask, “How does the river or Chesapeake Bay water become muddy?  What problem could muddy water be to a fish or crab or clam?  Can sunlight shine through both kinds of water?”  Demonstrate this in a darkened room, using a flashlight to shine through the clean water onto the wall but not through the muddy water.  Ask, “In which kind of water will underwater green plants grow better?”

3. Pass out the props and costumes for the play. Narrate and direct the action of the play as the children follow your directions.  

	Notes:

	Questions to pose at the end of the play:

Why are no more blue crabs or young fish left in our play? (The jimmy crab and the big fish ate them.)

Why could the jimmy crab and the big fish find the blue crabs so easily? (The eelgrass died and they had nowhere to hide.)

Why did the eelgrass die? (The sunlight did not go through the water.)

Why couldn’t the sunlight shine through the water? (Soil made the water muddy.)

How did the soil get into the water to make it muddy? (People cut down trees, dug up grass, and pulled up plants.  Roots couldn’t help hold the soil on the land.) 

How could changes in the pond affect the problem with mud at Center School?

	

	Opportunities for Differentiation:

Write a class poem or song about the crabs and eelgrass.

Let students conduct an experiment to mix different materials with water to see which mixtures allow light to shine through. (Use equal amounts of different kinds of soils.)
Create a timeline showing the erosion process for a nearby geological feature (Blue Ridge Mountains, Chesapeake Bay).

	


Assessment/Evaluation:
Participation in play, discussion; may draw picture demonstrating understanding of concept
Correlation to Virginia Science Standards of Learning:
1.8 
The student will investigate and understand that natural resources are limited. Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #18:  Build a Better Water Filter
Authors: Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session
Instructional Objectives:

· The students will conduct an experiment to determine effective ways of filtering water.
Materials and Handouts:
Kool-aid or powder poster paint or dark olive oil
Old nylon hose or cheesecloth

2-Liter clear soda bottles cut in half to make funnels and cups
Measuring cups and water

Small clear plastic cups

Various materials for filters:

Garden moss (not Spanish moss)
Sand

Crushed charcoal

Kitty litter

Sawdust

Potting soil

Cotton balls or fabric rags
Shredded tissues, layers of newspaper or coffee filters

Other filtering materials - ask students for ideas!
	Instructions for the Teacher:

1. Cover the funnel half of the soda bottle with cheesecloth or old nylon hose, and place it so it will drain into the bottom cup half of the soda bottle.  Let each group of students choose three items to put in their funnel as a filter, and pack the filters in tightly.  Look at all the filters and make predictions about which one will produce the cleanest water.  

2. Put one-half teaspoon of the “pollution” (Kool-aid, powder paint or Jell-o powder) on top of the filter materials.  Have the students slowly pour two cups of water over the pollution.  Observe as the water filters through.  Once it has stopped dripping, pour the collected water into a clear plastic cup.  Compare the results with the rest of the class filters.  Discuss the need to have clean water and discuss the results of the experiment.  If time allows, let the students re-design their filters to see if they can improve their results.

3. Discuss the fact that even though the filters can make the water appear to be clean, not all the pollutants may have been removed.  For example, even if you are camping near a stream that appears to have clear water, there may be harmful microorganisms present.

	Notes:

	Questions to Pose:

Why do we need to have clean water?
Which filters seemed to work best?  Why?
If you could do this again, which materials would you use?  Why?
If you could use any other materials in your filter, what might you try?  Why?
Was the water that came through the filters fastest cleaner than water that went through more slowly?  Explain.
If you poured the polluted water through the same filter again, do you think it would get cleaner?  Why?  (Try it!)
If we dump pollution such as chemicals or paints or oils on the ground, do you think the soil can filter it, or might some of it get through to the water in the streams and bays?  How does this relate to the problems at Miller’s Pond?
How can you help prevent pollution?

	

	Opportunities for Differentiation:

Let the students design a filter at home and demonstrate it to the class.
Use this experiment as a basis for a science fair project.
Talk with the town or county garbage collection or landfill manager, asking about appropriate ways to dispose of paint, garden chemicals, motor oil, etc.  Create a sign to promote safe disposal of harmful items.

	


Assessment/Evaluation:
Discussion; efficacy of filter
Correlation to Virginia Science Standards of Learning:
1.1 
The student will conduct investigations in which

a) differences in physical properties are observed using the senses;

d) observations and data are communicated orally and with simple graphs, pictures, written statements, and numbers;

f) predictions are based on patterns of observation rather than random guesses;

g) simple experiments are conducted to answer questions; and

h) inferences are made and conclusions are drawn about familiar objects and events.

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.
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 

· Objects in the sky 

· Changes in earth and sky 

Project PROMISE

Earth Science Curriculum

Grade One

Lesson #19:  Problem Resolution
Authors:  Joan Brownlee, Pat Owen, Penny Grizzard, Donna White, Elizabeth Jent

Lesson Length:  One session, plus independent work
Instructional Objectives:

· The students will come to conclusions about their problem at Miller’s Pond and design a presentation to demonstrate what they have learned.
Materials and Handouts:
Chart paper
Problem statement
	Instructions for the Teacher:

1. Re-read the problem statement to the students, and review what questions they had at the beginning of the unit (on the Need to Know charts).  Discuss the problem, and apply what they have learned to come to a conclusion or solution for Miller’s Pond.  Chart their responses.  Guide the students in creating ways to present their findings:

a. Letter - write a letter to the Principal of Center School explaining what your investigation found

b. Poster - design a poster showing what happened to Center School, or explaining ways to help prevent erosion

c. PowerPoint presentation - create a PowerPoint presentation describing what you have learned

d. Student choice - some students may want to do a diorama of a healthy ecosystem, or write a rap about erosion, or have other ideas

2. Have students summarize their experiences in their journals, telling what they liked most about the unit and what they learned.

	Notes:

	Questions to Pose:

How is Center School a system, and what are the parts of the system?
What were the problems at Center School?
What changes took place outside the school?
Where did all the mud come from?  Why?  
How can the school correct the problem?

	


Special Notes to the Teacher:

It is important to give the students choices and independence on these projects.  The posters may not be “pretty,” and the dioramas may not be neat, but evaluate them according to creativity and how they demonstrate what was learned, not according to neatness.  Sometimes it helps to send a short note home to the parents/guardians with a brief explanation of the choices and options.  Parents and guardians can help their children with ideas, but remind them that the actual work must be done by the student.  If you prefer, have the students complete their projects in class.
Assessment/Evaluation:
Has the student clearly shown what he/she has learned?  

Does the student have a logical explanation for the mudslide problem at Center School?

Does the student have a reasonable solution to the problem? 
Useful Links for the Earth Sciences Units

Grade One
Graphic organizers, including KWL charts:
http://www.education-world.com/tools_templates/index.shtml
Lesson plans, including plant growth, recycling, environmental issues:
http://www.education-world.com/science/
http://www.baylink.org/lessons/
Lesson plans, including earth science:
http://www.education-world.com/science/elem/earth_k_8.shtml
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