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Problem Statement

Part I

Sally and Timmy went camping with their family at Camp Ladybug.  They gathered some supplies in their backpacks and went on a nature walk to explore the forest.  Sally and Timmy ran all through the forest exploring everything in sight.  They were having so much fun that they did not realize how far they were wandering away from the campsite.

Part II

While in the forest, Sally and Timmy saw such wonderful things like deer and humongous trees with long branches and lots of leaves.  They noticed that the long branches and leaves made shadows on the ground.  The children looked at their own shadows and started doing funny things to make their shadows move around.  The children went deeper into the forest looking for shadows and trying to guess what made the shadows.  They saw many shadows, but were having some trouble guessing what made the shadows.  Can you help them figure out which objects made the shadows they found in the forest?

Part III

While Sally and Timmy were exploring the forest, they saw a river.  They were amazed by how enormous the river was.  The children had never seen so much water in one place.  Excitedly, they began tossing rocks and other things into the river.  The children noticed that some of the things they threw into the river quickly disappeared under the water, but some others just floated on top of the water.  The children began to wonder what other kinds of things would sink or float in the water.  They decided to look for more things to put in the water.  They also took some things out of their backpacks to toss in.  The children had a penny, a leaf, a feather, a rock, a stick, an orange, an apple, a pine cone, and a cork to put in the water.  Which items do you think will sink?  Which ones do you think will float?

Part IV

Sally and Timmy have done so much in the forest.  They have seen shadows and talked about what could be making the shadows and they have thrown things into the river to see what would sink and what would float.  The children were getting tired and hungry and decided to go back to the campsite.  They turned around to see which way they should go to get back and realized that they did not know.  Sally and Timmy did not know where they were.  They had done so much exploring deep in the forest that they had gotten lost and didn’t know their way back to the campsite.  Sally and Timmy sat down to think about how to get back.  Both children were hungry and opened up their backpacks to see what they had to eat.  They took out a pencil, a baseball, some jacks, a mirror, two bottles of water, a campground map, a bag of chips, a bag of carrots, and a compass.  They began munching on their snacks while trying to remember the way back to the campsite.  What can the children do to get back to the campsite?

Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #1:  Pre-Assessment
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  20 minutes
Instructional Objectives:

· The students will demonstrate their prior knowledge of the unit topics (magnets, floating/sinking and shadows).
Materials and Handouts:

Unit pre-assessment
Green, red, yellow crayons
	Instructions for the Teacher:

1. The teacher will distribute the unit pre-assessment and read the directions one section at a time.  Read each section, and then allow students time to complete before moving on to the next section.

	Notes:


Assessment/Evaluation:
Unit pre-assessment
Correlation to Virginia Science Standards of Learning:
K.3
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

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 B: Physical Science
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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

Physical Science Curriculum

Kindergarten
Lesson #2:  What Is a Scientist?
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall


Lesson Length:  30 minutes
Instructional Objectives:

· The students will discuss what a scientist is and does.
Materials and Handouts:
Chart paper, markers
What is a Scientist? by Tiffany Hall or Learning About Scientists
Pictures of scientists from cartoons such as Professor from the Powerpuff Girls, Dexter from Dexter’s Laboratory, and Jimmy from Jimmy Neutron
Pictures of working scientists
	Instructions for the Teacher:
1. Share pictures of cartoon scientists and working scientists and allow students to discuss some of the things that they do.  The teacher will tell students that the characters or people are scientists.

2. The teacher will read What is a Scientist? and discuss.  Use a circle map or other graphic organizer on chart paper to record responses.

	Notes:

	Questions to Pose:

Use Scientist Circle Map to discuss what a scientist does and tools/equipment a scientist uses.

What is an example of something a scientist does?

What are some words a scientist might use? Why?

What are some tools or things a scientist might use?

Could you be scientist? Why?

What would be fun about being a scientist?


	


Assessment/Evaluation:
Scientist circle map
Special Notes to the Teacher:

If the students have learned about scientists from a previous Project PROMISE unit, it may be necessary only to refresh their memories at this point, and remind them that they will continue to be scientists in this unit.
National Science Education Content Standard G: History and Nature of Science
As a result of activities in grades K-4, all students should develop an understanding of

· Science as a human endeavor 

Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #3:  Exploring Magnets
Unit Authors: Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length: 30 minutes; may take two sessions
Instructional Objectives:

· The students will explore magnets to determine objects that are attracted to magnets.
· The students will distinguish between metal and nonmetal objects.
Materials and Handouts:

Mickey’s Magnets by Dranklyn M. Branley and Eleanor K. Vaughan, or another book about magnets
Magnets

Small objects such as paper clips, erasers, pennies, etc.
	Instructions for the Teacher:

1. The teacher will read the story, Mickey’s Magnets.  The teacher will facilitate discussion of the story and properties of magnets, and discuss metal and nonmetal items.  
2. The students will return to their tables where they will have magnets and small objects.  The students will use the magnets to discover which objects the magnet will attract and the objects that the magnet will not attract.  The teacher will explain attraction and nonattraction and use that terminology throughout the lesson.


	Notes:

	Questions to Pose:

How does Mickey pick up the pins?

What makes Mickey’s job easier?

What are some things that are metal?
What are some things that are nonmetal?

What other spilled things could you pick up with a magnet?

	

	Opportunities for Differentiation:

The teacher can allow students to complete a metal/nonmetal T-chart independently, in small groups, or as a whole group.


	


Assessment/Evaluation:
Informal observation
Special Notes to the Teacher:

If a suitable book on magnets is not available, the teacher may discuss the properties of magnets, and what items are attracted to magnets (certain metals/nonmetals).
Correlation to Virginia Science Standards of Learning:
K.1 
The student will conduct investigations in which

a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally;

e) a set of objects is separated into two groups based on a single physical attribute; and
j) unusual or unexpected results in an activity are recognized.
K.3
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #4:  Sorting Objects
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall


Lesson Length:  30 minutes
Instructional Objectives:

· The students will use magnets to determine objects that are attracted or not attracted to magnets.
· The students will use a Venn diagram to compare and sort objects.
· The students will explain the property that makes an object attracted to a magnet.
Materials and Handouts:

Magnets

Small objects such as paper clips, erasers, pennies, etc.

Hula hoops or sorting rings

	Instructions for the Teacher:

1. The teacher will allow the students to recall the story Mickey’s Magnets.  The teacher will redistribute the magnets and the objects used in the previous day’s lesson.  The teacher can use hula hoops or sorting rings as a Venn diagram on the floor.  
2. Students will place their objects on the Venn diagram according to whether the objects are attracted or not attracted to the magnets.  Discuss which objects are metal/nonmetal.  Allow students to notice which type of object (metal or nonmetal) are on each side of the Venn diagram.


	Notes:

	Questions to Pose:

What is it about these objects that make them attracted to magnets?

What is it about these objects that make them not attracted to magnets?

What is the same about the items that were placed in the center section of the Venn diagram?  What other things can you think of that might have both metal and nonmetal parts?
Why is it important to know whether something is attracted to a magnet?
	

	Opportunities for Differentiation:

Allow students to take home a magnet.  What is this magnet attracted to at your home?  Remind students that magnets can harm computers, computer disks, videotapes, and credit cards.
Draw a picture of three things that your magnet is attracted to.  Draw a picture of three things that your magnet is not attracted to.


	


Assessment/Evaluation:
Completed Venn diagram

Special Notes to the Teacher:

“Magnetic” means that something has the properties of a magnet, like a lodestone, the mineral magnetite, or a magnet.  A refrigerator door is not magnetic, but the toy letters that are on it may be.

Remember that magnets are not attracted to all metal items, but only items of iron and steel (which has iron in it).  Magnets are also attracted to the metal nickel, but American nickels have very little nickel in them.  If you have paperclips that are made of aluminum, they will not be attracted to magnets, even though they are metal. 

Remind students that magnets can harm computers, computer disks, videotapes, and credit cards.

Correlation to Virginia Science Standards of Learning:
K.1 
The student will conduct investigations in which

a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally;

e) a set of objects is separated into two groups based on a single physical attribute;

g) a question is developed from one or more observations; and
j) unusual or unexpected results in an activity are recognized.
K.3
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications.  Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #5:  Push/Pull and Attract/Repel
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  30 minutes
Instructional Objectives:

· The students will share their drawings of objects that are attracted and not attracted to magnets, if this activity was sent home as homework from the previous lesson.
· The students will demonstrate push and pull using magnets.

· The students will demonstrate attract/repel using magnets.

Materials and Handouts:

Assorted magnets (ring, horseshoe, bar)
Pencil or dowel rod

Buzzing or vibrating magnets 
Metal cookie sheet

Counting bear or other small toy
	Instructions for the Teacher:

1. In this lesson the teacher will pretend to be a magician and put on a magnet magic show.  The teacher will use assorted magnets to demonstrate push/pull and attracting/repelling.  
2. Place a magnet on the bottom of a counting bear.  Place the counting bear on a cookie sheet.  The teacher will make the counting bear move by moving a magnet around on the other side of the cookie sheet.  
3. The teacher will put three ring magnets on a pencil or dowel rod.  The three ring magnets should be placed on the pencil so that the magnets attract.  The magnets should then be reconfigured on the pencil so that the magnets repel.  
4. Using the vibrating or buzzing magnets (“Mystic Magnets”), the teacher will place one magnet on the top of a table.  The teacher will hold the other magnet in his/her hand (do not allow the magnet to be seen) about 5-6”above the other magnet and move his/her hand around skillfully to make the magnet on the table spin.  
5. The teacher will distribute magnets to the students and allow them to explore how magnets attract and repel each other.  
6. After discussing attracting and repelling, the teacher will pair students and tell them that they are magnets.  The teacher will call out the terms attract and repel and the students will either come together as a pair or move apart as a pair to demonstrate attracting and repelling.  


	Notes:

	Questions to Pose:

What happens when an object is repelled by another object?

What happens when an object is attracted to an object?
What do you think made the magnets buzz?  Why?

What useful invention could you make with magnets or other items that repel?

	

	Opportunities for Differentiation:

Some students may be ready for an explanation of the poles of magnets.
	


Assessment/Evaluation:
Informal assessment of student understanding through observation
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation.
K.3
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

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 B: Physical Science
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #6:  We Use Magnets Every Day
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  30 minutes; may take longer
Instructional Objectives:

· The students will be introduced to the many uses of magnets.
· The students will be introduced to a compass and its function.

· The students will be introduced to directional terms.

· The students will be introduced to a compass rose (north, east, south, west).
Materials and Handouts:

Compasses

Map with a compass rose
Pictures of items that use magnets

Globe

	Instructions for the Teacher:

1. The teacher will ask students to think about the time they took home their magnets for homework to find things in their houses that are attracted to magnets.  Have students list the things their magnets were attracted to.  If that homework was not assigned, review what the students have discovered about magnets in their classroom.
2. Tell students that people use magnets every day for many different things.  Share the pictures with the students.  Ask, “Can you think of some ways we use magnets?  Can you think of some ways we use magnets in the kitchen?  In the classroom?”  Allow students time to list uses.  Optional: The teacher can use an electric can opener to open a can to demonstrate a magnet’s function on a can opener.   
3. Tell students, “Magnets can also help us figure out where we are going.”  Display a compass.  Ask, “Does anyone know what this is?”  Allow students time to look at the compass and make hypotheses or predictions.  Tell students that it is a compass and that it helps people figure out the direction and which way to go when they are trying to get somewhere.  Ask students to look at the letters (N, E, S, W) on the compass.  Explain north, east, south, and west to the students, demonstrating on the globe and on a map.  
4. Distribute compasses to students and allow them time to examine the compasses.  Ask students what letter the compass needle is on.  Ask them to turn their compasses until the needle points to the N.  Explain that the needle on a compass always points to the North Pole, so if they match their needle to North, they know how to find the direction north.  Take students on a trip around the school or the playground so that they can see how a compass works.


	Notes:

	Questions to Pose:

How do you use magnets at home?

What types of magnets do you have at your house? 
Can you think of any other good ways that you could use magnets?  

When might you need a compass to find out your direction?

Do you know if your car has a compass?  How would you use a compass in a car?

What would happen if a map did not have a compass rose?  Why is that important?

	

	Opportunities for Differentiation:

Have the students try to figure out how a “Magna-doodle” toy works.

Have students practice on a treasure walk in the classroom:  Take three steps north, one step south, four steps east, etc., to reach a hidden treasure (sticker, piece of candy, or other treat).
	


Assessment/Evaluation:
Informal evaluation of understanding in discussion and use of compasses
Special Notes to the Teacher:

If the students are unfamiliar with the concept of cardinal directions, it may be helpful to discuss that prior to this lesson.  Put North, East, West, South signs around the classroom; tell the students that the busses come on the north side of the school (or the playground is on the south side, or …), look at the compass rose on a map, etc.  Teachers should also practice with the compasses prior to beginning this lesson with the students.
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation; and
b) observations are made from multiple positions to achieve different perspectives.
K.3
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #7:  Introduction to the Problem and Systems
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  30 minutes

Instructional Objectives:

· The students will be introduced to the problem statement.
· The students will be introduced to systems.

Materials and Handouts:

Problem Statement Part I

Exploring the Forest with Sally and Timmy by Tiffany Hall
	Instructions for the Teacher:

1. The teacher will read the part of the Sally and Timmy book that corresponds to Part I of the problem statement.  The teacher will talk about how wonderful the forest must be and ask the students to brainstorm some things Sally and Timmy might see there.  
2. The teacher will guide the students in a discussion of systems.  Have students recall what a system is using the fish bowl analogy.  The teacher will ask, “Is a forest a system?”  Ask students to identify the parts of the forest as a system.  Students should identify the boundaries, inputs, outputs, and elements.


	Notes:

	Questions to Pose:

Can you always see all the parts of a system? Explain.

Can something be a part of more than one system? Explain.

What do you think Sally and Timmy might have put in their backpack?
If you were going for a walk in the forest, what would you put in your backpack?


	

	Opportunities for Differentiation:

Ask students to draw a picture of another system. It can be something at home, at school, or anywhere. The students should label all the parts and be able to discuss their illustrations.

	


Assessment/Evaluation:
Identification of system components

Special Notes to the Teacher:

Some students may be unfamiliar with the concept of forest, or may associate forests with tigers and wolves.  It may be helpful to explain that the area where Timmy and Sally are exploring is like the woods that the students know, or like a state or local park.
Correlation to Virginia Science Standards of Learning:
K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black;

b) shapes (circle, triangle, square, and rectangle) and forms (flexible/stiff, straight/curved);

c) textures (rough/smooth) and feel (hard/soft);

d) relative size and weight (big/little, large/small, heavy/light, wide/thin, long/short); and

e) position (over/under, in/out, above/below, left/right) and speed (fast/slow).

Problem Statement
Part I

Sally and Timmy went camping with their family at Camp Ladybug.  They gathered some supplies in their backpacks and went on a nature walk to explore the forest.   Sally and Timmy ran all through the forest exploring everything in sight.  They were having so much fun that they did not realize how far they were wandering away from the camp site.

Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #8:  Shadows
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  Three 30-minute sessions
Instructional Objectives:

· The students will investigate shadows.
Materials and Handouts: 
Bear’s Shadow by Frank Asch, or another book about shadows
Flashlights (various sizes)

Lamps
Overhead projector

Various small, common objects (scissors, pencil, penny, piece of candy, paperclip, etc.)
Problem Statement Part II

Me and My Shadow worksheet

Guess My Shadow worksheet

Exploring the Forest with Sally and Timmy 
Making Predictions About Shadows worksheet

	Instructions for the Teacher:

1. The teacher will read Bear’s Shadow by Frank Asch, or a similar book about shadows.  Discuss the story.  
2. The teacher will take the students outside to find their shadows.  Discuss natural light.  Discuss how a shadow is created when an object blocks the sunlight.  It is important that students realize that the shadow is behind the object, not between the object and the sun.  Allow students to move around and see how their shadows move.  If time permits, allow students to play a round of shadow tag.  
3. Take the children outside again at a different time of day and see how their shadows have changed.
Session II:

4. Recall the previous session.  In the classroom, use artificial light to make shadows.  The teacher will demonstrate how a shadow is created using a flashlight and an object.  Discuss artificial light.  What is artificial light? Display lamp, flashlight, etc.  
5. If time permits, allow students to create hand shadows using artificial light.  The teacher will distribute Me and My Shadow worksheet.  Emphasize that shadows are made when an object blocks the light.
Session III:

6. Without letting the children see the objects, put various common objects on an overhead projector one at a time and allow students to guess what the object is.  
7. The teacher will read the section of the Sally and Timmy book that corresponds to Part II of the problem statement.  Distribute Guess My Shadow worksheet and allow students to match objects Sally and Timmy see in the forest to their shadows.


	Notes:

	Questions to Pose:

What is natural light?

What is artificial light?

How will your shadow change at different times of the day?

Does your shadow look the same in natural light as it does in artificial light?  Why?
When you are outside, can you always see your shadow?  Explain why.

Can you escape from your shadow?  Explain why.

	

	Opportunities for Differentiation:

If possible, connect this lesson to Groundhog’s Day by reading a variety of groundhog books. Discuss the importance of Groundhog’s Day.

Students can make predictions about what will happen on Groundhog’s Day. Compare predictions to actual results and discuss the implications of the results.
Students can play shadow tag outside.

Students can make hand shadows inside using artificial light.
Explain why shadows change lengths.  Do an experiment to determine when an object (school flag pole, favorite tree, etc.) is the longest and the shortest.
Students can complete Making Predictions About Shadows worksheet and discuss why some objects do not make shadows. Key questions include:
Can you think of an object that would not make a shadow?
Why won’t certain objects make a shadow?
When would you not have a shadow?
	


Assessment/Evaluation:
Shadow worksheet
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
c) objects are described both pictorially and verbally.
K.7
The student will investigate and understand that shadows occur when light is blocked by an object.  Key concepts include

a) shadows occur in nature when sunlight is blocked by an object; and

b) shadows can be produced by blocking artificial light sources.

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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 

Problem Statement

Part II

While in the forest, Sally and Timmy saw such wonderful things like deer and humongous trees with long branches and lots of leaves.  They noticed that the long branches and leaves made shadows on the ground.  The children looked at their own shadows and started doing funny things to make their shadows move around.  The children went deeper into the forest looking for shadows and trying to guess what made the shadows.  They saw many shadows, but were having some trouble guessing what made the shadows.  Can you help them figure out which objects made the shadows they found in the forest?
Project PROMISE

Physical Science Curriculum

Kindergarten
Lesson #9:  Water
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall


Lesson Length:  This lesson should be done over the course of a day.  Begin in the morning.
Instructional Objectives:

· The students will identify the three states of water.
Materials and Handouts:

Clear container

Ice

Hot plate

Small pot

Cup

Water

Freezer
Forms of Water song
Forms of Water Picture Sort (optional)
The Snowman

	Instructions for the Teacher:

1. At the beginning of the school day the teacher will bring in a clear container of ice.  Ask students to predict what will happen to the ice if it is left out in the classroom.  Leave the ice out and allow it to melt.  
2. Later in the day allow students to look at the container of ice.  Discuss student predictions in comparison to what really happens to the ice.  The teacher will ask, “What do you think will happen if we left this water out in the hot sun? What do you think happens to water when it gets really, really hot? Allow the students to make predictions.  
3. Using a hot plate, the teacher will heat the water and allow the students to see the gas that is created.  As water is being poured from one container to another, the teacher should point out the flow of water as it is being poured.  
4. Discuss the three states of water by sequencing what happened to the ice from beginning to end.  
5. Optional: Display a cup of water.  Ask, “What do you think will happen to this water if we put it in the freezer?” Allow students to make predictions.  Place it in the freezer and take it out later that day or the next day to show students what happened to the water.  Allow for discussion.  
6. The teacher will lead the students in a state of water game.  The teacher will call out a state of water while holding up an accompanying picture (solid-standing still, liquid-moving all around in a flowing motion, gas-jumping into the air) and the students will have to behave as that state of water.
7. Teach the students the Forms of Water song to help them remember.

	Notes:

	Questions to Pose:

(see also questions in Instructions to the Teacher, above)
Predict what will happen to water left out in the hot sun.

What happens when water gets really hot?

What do you think happens when water is put in the freezer?

What is an example of a solid, a liquid, and a gas, besides water?

What solids, liquids, or gases do you think Sally and Timmy saw in the forest?
Was the water flowing up or down in the waterfall that Timmy and Sally saw in the forest? Where else might they see water flowing down?

	

	Opportunities for Differentiation:

Forms of Water Picture Sort

Sequence a snowman melting with The Snowman worksheet

Allow students to build a snowman at the following Web site: http://www.starfall.com/n/holiday/snowman/play.htm
Read Water is Amazing, a MacMillan big book

	


Assessment/Evaluation:
Science experiment

States of water game

Optional: Forms of Water Picture Sort
Special Notes to the Teacher:

In order to reinforce the concept of solids, liquids, and gases, continue to refer to them.  “Did you get a drink of liquid water or solid water?”  “Is that liquid or gas that makes those puddles on the playground?”  “What solids, liquids or gases did you have at lunch today?”
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation.
K.5 
The student will investigate and understand that water flows and has properties that can be observed and tested.  Key concepts include

a) water occurs in different states (solid, liquid, gas).
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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Physical Science Curriculum

Kindergarten
Lesson #10:  Sink or Float
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  30 minutes
Instructional Objectives:

· The students will test objects to determine if they sink or float in water.
Materials and Handouts:

Exploring the Forest with Sally and Timmy 

Problem Statement Part III

Water

Medium to large clear plastic container

Graph paper or chart
Penny

Leaf

Feather

Rock

Stick

Orange

Apple 

Pine cone

Cork 

Sink or Float T-chart
	Instructions for the Teacher:

1. Allow students to recall the story of Sally and Timmy, reading the section that corresponds to Part III of the problem statement.  
2. The class will make predictions about whether the objects will sink or float.  Graph predictions for each item.  Ask students how the class can find out which items will sink or float.  
3. Get the clear plastic container and water and tell students that the class will complete an experiment to see which items will sink and which will float.  The class will put each object in the water one at a time to determine which objects sink and which objects float.  Record observations on Sink or Float T-chart.  Allow students to discuss predictions in comparison to what really sinks or floats.  
4. Complete Sink or Float Concept Review in activity book.
5. Remind students that they are thinking like scientists as they try to figure out whether things sink or float.

	Notes:

	Questions to Pose:

As you pour the water ask students to notice the direction the water flows.  In what direction does the water always flow?

What do you think will sink? Why?

What do you think will float? Why?

What do the things that sink have in common?

What do the things that float have in common?

What are some examples of other things that float in water?
What are some examples of other things that sink in water?

Do people float or sink in water?  Explain.

	

	Opportunities for Differentiation:

Read Sink and Float, a MacMillan big book or any sink or float book. You can also record the story and let children listen and read along in the listening center. 

Students can conduct sink and float experiments.

Set up a sink and float center in the classroom and allow students to use the scientific method to determine if items will sink or float.

	


Assessment/Evaluation:
Activity page
Special Notes to the Teacher:

It is important to reinforce these concepts over time.  The teacher can set up a basin for ongoing sink and float experiments, or every once in a while ask “Do you think this __________ will sink or float?”  Use a variety of common items, such as pattern blocks or counting bears during mathematics, a pencil or crayon during a writing activity, a spoon before lunch, etc.
Correlation to Virginia Science Standards of Learning:
K.1 
The student will conduct investigations in which

a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
h) picture graphs are constructed using 10 or fewer units.

K.5 
The student will investigate and understand that water flows and has properties that can be observed and tested.  Key concepts include

c) some materials float in water, while others sink.

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Problem Statement
Part III
While Sally and Timmy were exploring the forest, they saw a river.  They were amazed by how enormous the river was.  The children had never seen so much water in one place.  Excitedly, they began tossing rocks and other things into the river.  The children noticed that some of the things they threw into the river quickly disappeared under the water, but some others just floated on top of the water.  The children began to wonder what other kinds of things would sink or float in the water.  They decided to look for more things to put in the water.  They also took some things out of their backpacks to toss in.  The children had a penny, a leaf, a feather, a rock, a stick, an orange, an apple, a pine cone, and a cork to put in the water.  Which items do you think will sink?  Which ones do you think will float?
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Physical Science Curriculum

Kindergarten
Lesson #11:  Let’s Help Sally and Timmy!
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  30 minutes
Instructional Objectives:

· The students will use knowledge gained in previous lessons to propose solutions to the problem of getting the children back to their campsite.

Materials and Handouts:

Problem Statement Part IV

Need to Know board
Optional- a backpack containing all of the items listed in Part IV of the problem statement/book
Exploring the Forest with Sally and Timmy
Camp Ladybug map

	Instructions for the Teacher:

1. The teacher will read the part of the book that corresponds to Part IV of the problem statement.  Allow students to discuss the problem using the Need to Know board to determine what the class knows about the children’s situation, what they need to know in order to help Sally and Timmy get back to the camp site, and ways they can find the answers to what they need to know.  

	Notes:

	Questions to Pose:

What should the children do?

How will you act like a scientist to help Timmy and Sally?

If you were Sally or Timmy, what would you do?
Have you ever been lost?  What did you do?

Is there anything else Timmy and Sally should take next time they go for a walk in the forest?  Explain.


	

	Opportunities for Differentiation:

Have students write a story or draw a picture of how Timmy and Sally got back to their campsite.
Students can design their own maps and using directional words, they can write directions to a location on their maps. Let students trade maps with a partner to see if they can find the location based on the directions given.


	


Assessment/Evaluation:
Informal evaluation through discussion
Correlation to Virginia Science Standards of Learning:
K.3 
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black;

b) shapes (circle, triangle, square, and rectangle) and forms (flexible/stiff, straight/curved);

c) textures (rough/smooth) and feel (hard/soft);

d) relative size and weight (big/little, large/small, heavy/light, wide/thin, long/short); and

e) position (over/under, in/out, above/below, left/right) and speed (fast/slow).

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 B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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 

Problem Statement
Part IV

Sally and Timmy have done so much in the forest.  They have seen shadows and talked about what could be making the shadows and they have thrown things into the river to see what would sink and what would float.  The children were getting tired and hungry and decided to go back to the campsite.  They turned around to see which way they should go to get back and realized that they did not know.  Sally and Timmy did not know where they were.  They had done so much exploring deep in the forest that they had gotten lost and didn’t know their way back to the campsite.  Sally and Timmy sat down to think about how to get back.  Both children were hungry and opened up their backpacks to see what they had to eat.  They took out a pencil, a baseball, some jacks, a mirror, two bottles of water, a campground map, a bag of chips, a bag of carrots, and a compass.  They began munching on their snacks and while trying to remember the way back to the campsite.  What can the children do to get back to the campsite?
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Kindergarten
Lesson #12:  Assessment
Unit Authors:  Donna Bishop, Laurie Cornell, Denise Dillow, Amy Mateer, Tomara Spencer, Nita Faught, and Tiffany Hall

Lesson Length:  20 minutes
Instructional Objectives:

· The students will demonstrate their knowledge of magnets, concepts of sink/float, and shadows.

Materials and Handouts:

Unit assessment

	Instructions for the Teacher:

The teacher will distribute the unit assessment and read the directions one section at a time, allowing students time to complete before moving on to the next section.


	Notes:


Assessment/Evaluation:
Unit assessment

Correlation to Virginia Science Standards of Learning:
K.3 
The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications.  Key concepts include

a) attraction/nonattraction, push/pull, attract/repel, and metal/nonmetal; and

b) useful applications (refrigerator magnet, can opener, magnetized screwdriver, and magnetic games).

K.5 
The student will investigate and understand that water flows and has properties that can be observed and tested.  Key concepts include

a) water occurs in different states (solid, liquid, gas); and
c) some materials float in water, while others sink.
K.7
The student will investigate and understand that shadows occur when light is blocked by an object.  Key concepts include

a) shadows occur in nature when sunlight is blocked by an object; and

b) shadows can be produced by blocking artificial light sources.

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

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 

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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