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Problem Statement

While on a field trip into the woods, your class discovers the remains of an old, abandoned carnival.  As a class project, you decide to find out how it worked and renovate it to use for a school-wide celebration.   
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Lesson #1:  Wattsamatta?
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  30 minutes
Instructional Objectives:

· The students will complete a pre-assessment to determine their current knowledge of magnets and matter.
· The students will make preliminary assessments of the Wattsamatta Carnival site.
Materials and Handouts:

Carnival Pre-Assessment and Post-Assessment
Wattsamatta Carnival Site Picture

The Problem!

Ongoing reflective journal, with each journal having 10 or more pages for entries, plus a cover
	Instructions for the Teacher:
1. In order to determine how much students know about matter and magnets, have the students complete the pre-assessment.  Make sure the students understand the purpose of the assessment, and that they will not be graded on this test.

2. After the pre-assessment has been administered, introduce the problem statement and the Wattsamatta Carnival Site debris drawing.  You may wish to show it on the overhead projector as well as providing each student with a copy.  At the appropriate place in the story, have the students make a detailed list of what they see in their journals.  

3. After reading the description of the carnival in The Problem!, ask students to write in their journals.  See Questions to Pose for journal topics.  

4. Begin a KWL chart as a group.

	Notes:

	Questions to Pose:

Journal question:  
What do you think will need to be done to get the carnival working again?


	


Assessment/Evaluation:
Discussion and journal entries
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

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

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

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms);

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

g) unexpected or unusual quantitative data are recognized; and

h) simple physical models are constructed.

2.2 
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:

a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b) important applications of magnetism including the magnetic. 




2.3 
The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include

a) mass and volume; and

b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, and freezing).

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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Lesson #2:  States of Matter 
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  90 minutes
Instructional Objectives:

· The students will participate in demonstrations of the states of matter: solid, liquid, and gas.
· The students will observe an experiment on changes in steel wool (rust).
· The students will begin making a set of vocabulary cards.
Materials and Handouts Needed:

My Science Lab Sheet

Steel Wool Data Sheet

Wattsamatta Carnival Site Picture

500-1000 milliliters (mL) of water, previously frozen 

Hot plate or microwave
Pan or plastic or glass container to boil water
Graduated cylinders or beakers

Cold object-possibly a pan that has been in the freezer

Vinegar
Cotton balls

Small plastic bottle-16 ounces or less

Baking soda

Sandwich baggie

Rubber band

Steel wool

Tray or Styrofoam plates

Paper towels
Glossary-index cards, with ring

	Instructions for the Teacher:

For each of these activities, have the students write their predictions, and then a short statement of what they learned.  This can be done as a group on chart paper.
1. Conduct a demonstration for students to observe changes in the states of matter.  Prior to the lesson period, measure out 500-1000 mL of water and freeze it.  Demonstrate to students the quantity of water used.  During the lesson period, use a hot plate, microwave, or other available heat source to heat the frozen water to boiling.  Be sure to keep the students a safe distance from the hot water at all times.  Ask students to observe the changes that take place, including the rising steam.  Then allow condensation by placing a colder object above the boiling water and ask the students to observe the changes.  After the water has boiled for several minutes, measure the water again.  Discuss what has occurred and why there might be less water at this point than when the water was first measured.  

2. Have students participate in a demonstration of states of matter by acting as molecules.  Each student will represent one molecule.  Demonstrate the properties of solids by having students stand close together, holding each other’s arms near the elbow, so that when they move, they move as a solid object.  Demonstrate liquid by having students hold hands.  When they move, they stick together, but can move freely, like liquid.  Demonstrate gas by having the students move as they wish independently about the room.  These movements relate to the properties of solids, liquids, and gases.

3. Standing in a corner of the room, use vinegar to soak a cotton ball, keeping it in the same corner of the room.  Ask students to raise their hands as they are able to smell it.  Hands will go up starting near the vinegar and moving farther away until it can be smelled all over the room.  This demonstrates the way the molecules of the vinegar move out across the room.  

4. You can form a gas that the students can see filling a space.  First, fill a small bottle 1/6 full with vinegar.  Put one tablespoon of baking soda in a sandwich bag and fasten the bag to the top of the bottle with a rubber band.  Next, lift the bag to let the soda fall into bottle.  The reaction between the vinegar and the soda will release gas that will cause the bag to inflate.  Have the students discuss what they have seen take place.  

5. Begin an experiment to show rust on steel wool.  You may wish to show a rusty object to the students and ask them where they have seen this occur before.  Use two equal size pieces of paper towel and two equal size pieces of steel wool.  Using a permanent pen or a crayon, write “wet” on one paper towel, and write “dry” on the other.  Place each piece of steel wool on a piece of paper towel in a place you can leave them for a week or two.  You may wish to have them on a tray or Styrofoam plates.  If the room is very humid, you may want to seal both samples in gallon-size zipper-type plastic bags.  Have the students form a hypothesis about what will occur.  They should be able to predict that the steel wool will rust, and there may be some discussion about whether both pieces will be subject to rusting and whether this will occur at the same rate in both samples.  Wet the paper towel already marked “wet,” and leave the samples out.  Continue to wet this towel throughout the experiment.  Return to make observations every two or three days, depending on your schedule.  After only a few days, there should be noticeable changes to the steel wool. 
6. Begin to create vocabulary cards.  Give the students a card for each new word, and have them define and illustrate the terms for themselves.  They should keep the cards on a ring and add to them throughout the unit.  Encourage students to write the definitions in their own words, but check them for accuracy before allowing students to study from them. The words to accompany this lesson are matter, solid, liquid, and gas.  

	Notes:

	Questions to Pose:

Classroom Discussion:
Look at items found at the carnival site, what conclusions can you draw at this point from what you know?  What solids, liquids, gases are or were apparently present?  
Journal Prompts:
Allow students to choose a prompt or lead them to write or draw their responses to one of the following:
What did you learn today?

Draw three states of matter in your journal.  (Space is allowed at the bottom of each page for drawing.)
What did we do today that will help you understand how to fix the carnival?

	

	Opportunities for Differentiation:

Ask students to bring small items from home that show examples of rust.

Have students complete the Lab Sheet about one of the classroom demonstrations. 

Ask students to look around their homes or communities and identify processes in which matter is changing states.  Have them report back to the class about what they have discovered.
Ask students to write solid, liquid, and gas on a chart and list items that fall into each category.


	


Assessment/Evaluation:
Journal entry

Discussion
Special Notes to the Teacher:

Regarding instructions for the teacher, demonstration one, make sure the students understand that the matter they are working with is water, and that this does not change, even though its state changes.

The rust experiment is included to help students identify the presence, or the former presence, of water at the carnival site.  Lead the students to discover that rust in the carnival debris indicates that there was water in the train engine.  In later lessons, this will relate to the use of steam to power carnival rides.

The vinegar and soda demonstration indicates three states of matter.  The vinegar (contains acetic acid) is a liquid, the soda (sodium bicarbonate, a base) is a solid, and a gas (carbon dioxide) is released during the chemical reaction (the acid reacts with the base) that takes place.  Be sure to relate this to your students so that they recognize the states of matter present and that there are various ways that substances change forms.
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

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

d) conditions that influence a change are defined; and
e) mass measurements are made in metric units.
2.3 
The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include

b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, and freezing).

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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Lesson #3:  The Candy Stand
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  60 minutes
Instructional Objectives:

· The students will conduct investigations about the difference between observations and conclusions.
· The students will practice measuring the volume of solids, liquids and gases, and recording their measurements.

Materials and Handouts Needed:

Mozzarella cheese stick

Almond sliver

Match or lighter

Variety of candies, one per student, plus extras for weighing

Balance 

Zipper-type baggies

Solid, liquid, and gas samples (Use a liquid that will not stick or stain -- water will be fine, and gas can simply be air in the bag)
Graduated cylinders, one set per small group

Food coloring

Water

Balloons

Yard or meter stick

String or yarn

Index cards
Candy Shoppe Observation sheet
Ongoing Reflection Journal 

	Instructions for the Teacher:
1. Prepare a piece of cheese ahead of the lesson period so that it looks like a candle.  Unwrap a pre-packaged mozzarella cheese stick.  Take a narrow sliver of almond, and stick it into the end of the cheese stick as if it were the wick of a candle.  Light it for a few seconds and blow it out so that it appears to have been burned.  During the lesson period, hold it up and ask your students to make observations.  Undoubtedly, some students will make statements about it being a candle, that it is made of wax, etc.  If you are in a situation where you can do this, you might light it before asking for observations.  After the students have made their “observations,” extinguish it, bite into it, and start to chew.  This will very likely startle students.  They will begin to question what has occurred.   At this point, lead a discussion about the difference between making observations and drawing conclusions.    

2. On the board, list adjectives (describing words) and discuss how we observe and describe things using our senses.  Teach students to make observations (describe what they sense), rather than draw conclusions (tell what they think it is.)

3. Distribute a variety of wrapped candies to the students, one per student.  There should be different shapes, sizes, hardnesses, colors, and smells. The students will complete an observation sheet including measurement in centimeters and in grams measured on a balance.  Then pair students with dissimilar candies to make comparisons using a Venn diagram or double bubble.

4. Working in small groups, have students review properties of the states of matter.  Give each group three closed zipper-type baggies.  One should have a solid object, one should have some liquid in it, and one will have air in it.  Ask each group to write a description of the three different items.  

5. Demonstrate measuring liquids using graduated cylinders and colored water.  Measure solid objects by immersing them in water and calculating the change of volume.  Demonstrate measurement of a gas by immersing ping pong balls or partially blown up balloons.  Allow students opportunity to practice measuring and recording both.  

6. Demonstrate that air has weight.  Use two balloons of equal size, blow one up completely, one only part way.  Hang a measuring stick from a high enough location that you can hang the balloons from it.  Be sure to hang it from the exact center so that it is horizontal, and parallel to the floor.  Tie equal length strings from each end of the measuring stick, equal distances from the center.  Hang one balloon from each string.  The balloon with more air will weigh more, and therefore pull the stick down on that end.  The fact that the balloon with more air weighs more indicates that there is more matter in that balloon.  
7. Add to the vocabulary cards started in lesson one the following words: gram, milliliter, centimeter, volume, observe.   
8. Relate this activity back to the KWL chart and the carnival.

	Notes:

	Questions to Pose:

Classroom Discussion:
How can you extend your candy shop lesson?  Think of ways you can add to your Venn diagram or double bubble to further describe or measure your candy.

What is the difference between observing and drawing conclusions?

How could we measure the weight of liquids?
Journal Prompts:
What did you learn today?

Show or explain how you can measure the mass of objects.

What is the difference between making observations and drawing conclusions?
Make your own list of adjectives for matter or for the candies you used.

	

	Opportunities for Differentiation:

Have students make cards showing various types of matter.  This could include almost anything.  First, ask students to classify them into solids, liquids, and gases.  Then have students think of their own ways to classify the matter cards. 
Have a group of students read a detective story and discuss how conclusions were made based on careful observations.


	


Assessment/Evaluations:
Journal entries 
Candy Shoppe Observation sheet

Double Bubble or Venn diagram comparison
Requisite Student Skills Needed for this Lesson:
Understanding of solid, liquid, and gas

Measurement skills
Special Notes to Teachers:

Be mindful of nut allergies when working with the burning almond sliver.  Teachers may need to contact parents prior to this lesson regarding allergies.

Mass is the amount of material present, weight is the measurement of the force of gravity on the mass of an object.
The objective of the candle demonstration is to make sure the students understand the difference between observations and conclusions.  
You will need to supervise carefully the immersion/displacement exercise.  The balls and/or balloons will need to be immersed to just under the water line.  (Forcing them down with hands and arms inside the water will displace more water than just putting them under to the water line, and may cause overflow.)  The measurements they get will be imprecise, but the point you want the students to understand in this exercise is that gas takes up measurable space.   This exercise will also give students practice reading and recording measurements.

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

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

c) two or more attributes are used to classify items; and
e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms).
2.3 
The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include

a) mass and volume.
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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Lesson #4:  Disappearing Act!
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  45 minutes, ongoing monitoring
Instructional Objectives:

· The students will understand the concepts of constant and variable.
· The students will design and conduct an evaporation experiment. 

Applicable Science Text Readings and Activities:
Materials and Handouts:

Miscellaneous containers of various sizes and shapes and three or four containers that are the same size

Water

Index cards

Disappearing Act data table

Graph paper
Sample graph for teacher, double bar graph

	Instructions for the Teacher:
1. Display the words “variable” and “constant.”  Explain that when conducting experiments, it is important to keep everything exactly the same except for what you are studying.  Things that will remain the same are called constants.  The thing that you will change in order to make comparisons is a variable.  (You might wish to compare the meanings of these words to constant and variety in our everyday language and ask students to give examples.)   

2. Tell the students that they will be planning and conducting their own experiments to study evaporation.  Discuss what evaporation is, and what states of matter are involved.  Ask students what factors might affect the amount of water that evaporates and the rate at which this occurs.  In small groups, have students plan and conduct evaporation experiments.  Based on the class discussion, they will write a hypothesis stating what they expect to occur.  They will choose a variable (either the shapes of the water containers or the location of the container within the room).  Everything else should be a constant, including the volume of water in each container.  Have students measure carefully and label their samples.  Monitor the samples weekly and record volume of water on a data 
table.  Set a schedule for checking the results that will work in your own classroom, every Monday, for example.  You may use the Science Lab Sheet from the previous lesson, or use another format for recording the process.  Data can be recorded on the data table provided with this lesson.  
3. In a later lesson, students will graph results after they have been recorded on the data table.  Students will then create double bar graphs using graph paper.  A sample is provided.  Students will also draw their conclusions at that time.  
4. Add to the vocabulary cards started in lesson one the following words: variable, constant.

	Notes:

	Questions to Pose:
What other ways could you set up an experiment to test what happens during evaporation?

Journal Writing:
Write a hypothesis for the experiment you are conducting.  

	

	Opportunities for Differentiation:

Have some students write a song (using a familiar tune) or puppet show explaining variables and constants.

The vocabulary cards can be used as a memory game.

	


Assessment/Evaluation:
Journal writing
Data table and final graph

Requisite Student Skills:
Measurement of liquids
Special Notes to the Teacher:

Make sure you have returned to the steel wool experiment from lesson #2!  Students should be recording their observations and drawing conclusions.  When it is appropriate, revisit the problem and consider why there is rust in the tank in the train engine.  The students should conclude that the tank held water.
The amount of surface area of the water will affect the rate of evaporation.  Make available a variety of containers that will allow for this.  Also, temperature will affect the rate of evaporation, and students should consider placement in proximity to light and heat sources.  

The independent variable is the element of the experiment that is being tested.  Controlled variables are elements that remain the same in order to give validity to the data being observed.

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

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

b) observations are repeated to ensure accuracy;

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms);

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

g) unexpected or unusual quantitative data are recognized. 

2.3 
The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include

a) mass and volume; and

b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, and freezing).

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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Lesson #5:  Off To The Races!
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  60 - 90 minutes
Instructional Objectives:

· The students will build working steamboats to demonstrate changes in matter from liquid to gas.
· The students will practice measuring solids, liquids, and gases.
Materials and Handouts:

Directions for Egg Steamboat
Matter Changes! worksheet

Empty (blown) egg shells, one per group, plus spares (see egg steamboat directions for specifics)

Empty one pint milk cartons, one per group

Electrical or plumbing tape

Tea light candles, one per group, lighter or matches for the teacher
Pipettes (eye droppers)
Water

Large, shallow tub of water

Tools for measurement: graduated cylinders, beakers, metric rulers, balance scale and weights, etc.
	Instructions for the Teacher:

NOTE:  This egg steamboat experiment involves lit candles.  Please verify your school policies regarding open flames before you attempt this project.
1. Revisit the carnival artifacts found, focusing on the rusty cylinder in the train engine and the coal under it.  Based on what you have learned so far in this unit, what do you think might have happened here?  

2. Working in small groups, students will build steam powered egg boats.  Instructions are attached to the lesson.  Depending on the time you have, you may wish to construct the boats ahead of time, or prepare the materials to the stage that best suits your situation.  You will also want to practice this experiment yourself ahead of time!  The boats will need to be taken outside to run, as there will be lit candles involved.  It will be best to use a location shielded from any wind that is present.  It will take several minutes for the water in the egg to form steam and to get the boats to move.  

3. While students are waiting for the egg boats to start, provide them with tools for measuring.  Have them locate, measure, and record length and volume of items from outside, or provide them with several objects.  Students might also locate and record solids, liquids, and gases found in the area. 

4. Discuss the results of the boat race.  What causes the movement?  Why do some work better than others?  What changes in states of matter are occurring?  Why?  Recall the molecule exercise the students acted out in Lesson # 2.

5. Have students complete the Matter Changes! worksheet.    

	Notes:

	Questions to Pose:

Class Discussion:
Explain how the steamboat worked.
What do we need to do to renovate the steam engine?
Why do you think steamboats are not actually used anymore?
Journal Writing:

What did you observe today that might help you to rebuild the carnival?  
Draw and label a diagram of the steamboat, and explain in writing why it moved.


	

	Opportunities for Differentiation:

Bubbles:  Harcourt Brace text, workbook page 107

	


Assessment/Evaluation:
Journal

Hypotheses
Matter Changes!

Special Notes to the Teacher:

This activity will take time, so be prepared to keep students engaged.   Relate the learning in this lesson back to Lesson # 2, where they learned about states of matter and rust.  Also, remember to continue to monitor the evaporation experiments.  The boats will move at varying rates, but do not expect a great deal of speed.  It is a good idea to prepare more boats than you think you will need, as they are prone to breakage.  You may also want to practice with the boats in advance, as they can be tricky.

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

d)   conditions that influence a change are defined;
g)   unexpected or unusual quantitative data are recognized; and
h)   simple physical models are constructed.
2.3 
The student will investigate and understand basic properties of solids, liquids and gases.  Key concepts include:
b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, freezing).
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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Lesson #6:  All Aboard the Magnetic Express!
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length: 60 - 90 minutes
Instructional Objectives:

· The students will investigate the properties of magnets.
Materials and Handouts:

Several magnets, variety of sizes and types, enough for all 6 centers

Variety of objects for station one, some metal, some nonmetal

Metal object for station two

Paper plates

Iron filings (from a school supply company), small plastic spoon or scoop
Markers

Plastic bottles with tightly fitting lids, any size 1 liter or less
Paper clips, 150-200 (some may be attracted to magnets and some not, depending on their composition)
Water

Poster board race track

Magnetic Express Ticket Book
(Prepare the booklet with six tickets of one color for the first day and five of another color for Lesson #7 in addition to the cover, or just make the covers different colors. You may wish to make the tickets back-to-back.)

While students are moving about the room with magnets, be certain they know that they need to stay away from computers!  Magnetic technology is used in computers, computer data storage devices, credit cards, video and audio tapes.  Therefore, these items may be permanently damaged when exposed to magnets.

Also, remind students that dropping magnets may cause them either to break or to lose their magnetism.

	Instructions for the Teacher:
1. This lesson is designed as a set of centers where the students will have opportunities to investigate the properties of magnets.  In keeping with the carnival theme, they will have “tickets” that may be stapled together and hung around the neck with yarn.  The students will make their predictions and write their observations on these tickets.   

Station 1.  Provide a container of objects and various magnets. The students will predict what will be attracted to the magnets and what will not.  Some of the objects should be clearly metal and will obviously be attracted to the magnets, and some objects clearly not, but try to also include some items that will stump the students.  (Management tip:  You may wish to show all the items from this station to the class as a whole and have them write their predictions before starting the station rotations.) 
            Station 2.  Arrange a table or other available surface so that students may 
            move metal objects around on a surface using a magnet underneath the 

            surface.  Then allow them to try other surfaces to see which work and 

            which do not.  

Station 3.  Have students draw a face on a paper plate.  They can then scoop 5-10 milliliters of iron filings onto the plate.  Using magnets under the plates, allow the students to make facial features such as hair and mustaches with the filings. Have a wide-mouth container available for the students to “recycle” their iron filings.  ( see notes to teachers)

Station 4.  Give the students plastic bottles filled with paper clips in  

            water.  
            The bottles will need tightly fitted lids so that they will not be spilled as  

            the students investigate them.  Students can experiment with magnets to 
            see how they can move the paper clips in the water.  

            Station 5.  Draw a racetrack on paper or poster board.  Students may race  

            different colored paper clips or use paper cars with paper clips on them  

            and a magnet under the board. 

Station 6.  Provide several paper clips.  Post the question, “How many paper clips can you pick up with a magnet?” Allow students to investigate with a few different magnets.  What happens to the strength of the magnets when they are combined?
2. Have students record the results of station one on a T-chart. 

3. Add to the vocabulary cards started in lesson one the following words: attract, magnetic.
  

	Notes:

	Questions to Pose:

Journal questions:
What did you learn today?

Why do you think some metal objects have a stronger attraction to magnets than others?

How could the activities you did today help you solve the carnival problem?

	

	Opportunities for Differentiation:

Ask students to write a story which includes magnets in the plot.

	


Assessment/Evaluations:
· T-Chart
· Predictions/observations on tickets

Special Notes to Teachers:

Safety issues with iron filings:  Iron filings can be quite messy.  You may consider either having students draw faces to go into plastic Petri dishes, keeping the filings contained in the dishes, or having the filings and paper plates confined in gallon-sized zipper-type baggies.  

You may wish to incorporate magnets into center activities you are using for other content areas so that students are applying their knowledge while learning other material.    
Items made of iron, nickel and cobalt are attracted to magnets, while obviously nonmetal items will not be.  (Tin cans are actually made of steel, which is an iron compound, and coated with tin.  Magnets are attracted to the steel underneath.) Very discerning students may notice that some other metals, such as aluminum, copper and certain other metals actually do have a very weak attraction to magnets.  These are called paramagnetic substances and the attraction has to do with the spin of electrons within the object’s molecules.  If this is discovered by some students, a third section may need to be added to their T-charts.  

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

a) observation is differentiated from personal interpretation and conclusions are drawn based on observations; and
g) unexpected or unusual quantitative data are recognized.
2.2 
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:
a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and
b) important applications of magnetism including the magnetic compass.
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
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Lesson #7:  Aboard the Magnetic Express Again!

Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  45-60 minutes; may take longer for students to complete trains
Instructional Objectives:

· The students will investigate the magnetic forces of attraction and repulsion.
· The students will make models to demonstrate the use of magnetic forces.

Materials and Handouts:

Ticket Books
Rope or heavy yarn, long enough for your class to hold onto, 20-30 feet long

Ring magnets

Bar magnets

Iron filings

String

Button magnets

Styrofoam plates

Train car parts—juice boxes, individual cereal boxes, small milk cartons, or other small rectangular containers

Brass-type pronged paper fasteners

Small tomato paste can or round biscuit cutter to mark Styrofoam plate for wheels

	Instructions for the Teacher:
1. You can use a rope to demonstrate polar activity in magnets.  First, have several students grab on to a rope anywhere along it, facing in any direction.  Have them move around until the rope is tangled and the students are pretty well mixed up.  Next, have them all pull on the rope from wherever they are.  Remove the students, straighten out the rope, and tie it to a strong, stationary object.  This time, have all the students face in one direction and pull the rope the same way.  Ask the students which is stronger and more effective, pulling from different directions, or pulling together.  Explain to students that magnetic materials work like the straight rope, rather than like the knotted one.  The parts in the molecules effectively line up together and all pull in the same direction.  (If a bar magnet is broken, new poles form, because the force remains moving through the magnet pieces.  However, under certain conditions magnets lose their force when something occurs to realign the force of the molecules in it.)
2. Continue to use stations.  Continue with the Magnetic Express tickets, but you may wish to use a different color for today’s stations.   
Station 1. Demonstrate attraction and repulsion with ring magnets.  Have a student hold a pencil upright, with the point down and one hand covering the point.  Slip a ring magnet over the pencil.  Then drop another ring magnet over the pencil and observe what happens.  Next, remove the top magnet, turn it upside down, and replace it on the pencil.  What happens now?  
Station 2. Have students work in small groups using bar magnets to investigate poles.  Have them try various magnets and have them find which ways they will attract and which ways they will repel.

Station 3.  Sprinkle iron filings on a tray or a sheet of construction paper.  Place two magnets end to end on the tray on top of the iron filings.  Draw the pattern the filings make, labeling the poles of the magnets on the drawing.  Then repeat, turning one of the magnets in the opposite direction so that different poles are closest together.  Draw and label the pattern created and where the poles are.  How are the patterns different?  Why do you think that is? (You may want to put the paper and filings into a gallon-size baggie, and keep the magnets on the outside of the baggie.)
Station 4.  Hang a bar magnet on a string.  Without touching the magnet itself, use another magnet to cause the hanging one to spin.  This can be done using the repulsion from opposing poles.

Station 5. You may want to make a train car ahead of time for the students to use as a model.

Have students create train cars and connect them using button magnets.  Use circles cut from foam plates to make wheels with brass-type pronged paper fasteners for axles.  (Use a small tomato paste can or biscuit cutter pressed into the Styrofoam as a circular template for cutting the wheels.)  The train cars can be made from juice boxes or other small containers.  The students will need to make sure they connect the cars using opposing poles.

3.   Add to the vocabulary cards started in lesson one the following words: repel,  

      poles. 


	Notes:

	Questions to Pose:

Journal questions: 

How are magnets used in the world every day?  Think of how they are used in your house, your parent’s jobs, and in other places you have been.
What do you understand about the poles on a magnet?  How will that be important to the way you use magnets in the world?

	

	Opportunities for Differentiation:

Have students bring a magnet from home or tell about one that is used in their home. 

Have students research and create a poster or booklet about caring for magnets properly.

	


Assessment/Evaluation:
Ticket book

Journal entries

Special Notes to the Teacher:

You will probably want to make a model of the train ahead of time so that you know where the magnets should be placed.

The flat face of a ring or circular magnet is one pole, the opposite face is the other.  
If a bar magnet is broken into two pieces, each piece will have its own north and south pole.  If a magnet is broken or if one breaks during a lesson, use this opportunity to share this explanation with your class.

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

a) observation is differentiated from personal interpretation and conclusions are drawn based on observations;
d) conditions that influence a change are defined;
g) unexpected or unusual quantitative data are recognized; and

h) simple physical models are constructed.
2.2
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:

a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b) important applications of magnetism including the magnetic compass.
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
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Lesson #8:  Go Fish!
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  30 minutes
Instructional Objectives:

· The students will create a magnet from a paper clip and then use that magnet in a vocabulary activity.
Materials and Handouts:

Go Fish cards

Large paper clips, one for each small group

Strong magnet, one for each small group

Ruler or sturdy stick for each small group
Paper clips

String

	Instructions for the Teacher:

1. Working in small groups, have the students make a magnet from a large paper clip.  They will find that in order to do this, they will need to move the paper clip repeatedly in one direction over one pole of a strong magnet.  

2. How does this new magnet compare to other magnets in the classroom?  How does it compare to a lodestone, which is a natural magnet?  (You may wish to relate this lesson to the study of Ancient China.  The invention of the compass required the discovery and use of natural magnets.) 

3. Have the students play the traditional carnival fishing game.  Try using the new magnet they have created.  Cut out the fish vocabulary pieces and place a paperclip on each one.  Students will use a stick, a string, and their magnets to retrieve fish and then write the definitions on the backs.  (Alternately the cards could be laminated and the students can share the answers and “check” one another’s work.) The created magnet may be weak; use a classroom magnet instead, if necessary.  
4. Add to the vocabulary cards started in lesson one the following word: lodestone.

	Notes:

	Questions to Pose:

Class Discussion:


(You may wish to return to the carnival debris drawing and the problem at this point.)  How could magnets have been used in the carnival?  Are there ways they might have been used on rides?  How about games?
Journal:

What did you learn today?  Why is it useful to be able to make magnets?  Why is it important that there are magnets found in the natural world?


	

	Opportunities for Differentiation:

Have the students invent and act out a story about how lodestones were discovered.  Compare those stories to research about how lodestones were first discovered and used. 


	


Assessment/Evaluation:
· Journal entries 
Special Notes to the Teacher:

Make sure you have completed the activities started during the earlier lessons in the unit, including the evaporation and rust experiments.
About 1,000 years ago, Chinese explorers began to use magnetic compasses for navigation. The first compasses were thin pieces of lodestone — naturally occurring magnets composed of magnetite, an iron oxide — that floated on water. Since the lodestone always pointed in the same direction, travelers were able to navigate even when it was cloudy and they could not see the stars. Today’s compasses use the same magnetic property as the compasses of 1,000 years ago. We use a man-made magnetic needle that has the north end marked with a special color or symbol. We use compasses to navigate in airplanes, ships, cars, and on foot when hiking in the woods. Compasses work because the Earth acts like a giant magnet. The magnetic North Pole (which actually has a south magnetic field) attracts the colored north pole on the compass needle (which has a north magnetic field).
When a magnet is brought near a compass, the magnet’s magnetic pull on the compass needle is stronger than that of the Earth, so the needle is attracted to the magnet.  For this reason, always keep compasses away from magnets or anything made of iron, nickel, and cobalt if you do not want to get lost!

Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which
c)  two or more attributes are used to classify items; and
h)  simple physical models are constructed.
2.2 
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:

a)  magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b)  important applications of magnetism including the magnetic compass.
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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Lesson #9:  It’s Rigged!
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length:  45 minutes
Instructional Objectives:

· The students will make and demonstrate working compasses.
· The students will apply their knowledge of magnetic principals to the original carnival problem statement—recreating a working carnival.

Materials and Handouts:

Journals

Embroidery needles, one per group

Safety goggles for each student

Cork, one per group (you may need to slice it ahead of time to obtain a level surface for the needle; you may be able to use small circles of Styrofoam cut from disposable plates)
Small dish, one per group

Water

Strong magnet, one per group


Compasses, one per group

	Instructions for the Teacher:

1. Go outside and use real compasses to find magnetic north.  (Compasses inside the classroom may be affected by various magnets about the room. They will work better out of doors.)  Discuss with your class the magnetic poles on the earth and how compasses work. 

2. Have the students make compasses with needles and corks.  Students will need to wear safety goggles while conducting this experiment.  First, place a small, clear dish of water on a square piece of paper just larger than the dish.  The paper should be marked with the cardinal directions.  Magnetize a sewing needle as you did the paper clip in the previous lesson.  Float a flat piece of cork in the dish.  Place the magnetized needle on the cork and allow it to float freely on the water in the dish.  It will turn until the needle runs north to south.  Last, turn the paper until the needle is pointed in the same direction as the N on the paper.  

3. Ask students to create a carnival game that uses this or another magnetic principle.  Have them draw and label a diagram.  Remind them that the goal of a carnival game is to make it so that you can’t win easily! 


	Notes:

	Questions to Pose:

Class Discussion:
What experiences have you had with carnival games?  Why do we 
seldom win these games, at least enough times to get the “big prize?”  Can you think of a specific game and tell how you think the carnival may have set it up so that it looks easy but is very difficult?
Journal writing:

Write a story about using a compass.  

Write a story about the discovery of lodestones and the invention of the compass.  


	

	Opportunities for Differentiation:

Design a poster or sign to attract people to your carnival game.


	


Assessment/Evaluations:
Carnival Game 
Requisite Student Skills:
Understanding cardinal directions and the earth’s poles
Special Notes to the Teacher:

The compass works when the point of the needle takes on a north pole charge. This is because what is geographically north is actually magnetically south.  So the north pole of the compass is attracted to the southern magnetic field of the earth, which is near the geographic north pole!
You may need to have a discussion with your class before using the compasses.  Often young students have difficulty understanding that all of the cardinal directions are on the surface of the earth around them, rather than “up” as on a map.  
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a)  observation is differentiated from personal interpretation, and conclusions are drawn based on observations;
g)  unexpected or unusual quantitative data are recognized; and
h)  simple physical models are constructed.
2.2 
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:

a)  magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b)  important applications of magnetism including the magnetic compass.
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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Lesson #10:  Carnival Time! 
Authors:  Lori Gongora, Phyllis Hairston, Janice Hodges, Beverly Hummel, Betsy Wilco

Lesson Length: 60 - 180 minutes
Instructional Objectives:

· The students will complete the post-assessment measure.
· The students will create original inventions or games to demonstrate their knowledge of matter and magnets.
· The students will use their knowledge to develop a conclusion to the original problem statement.
Materials and Handouts:

Variety of building materials, such as shoe or cereal boxes, bottles, cardboard pieces, poster board, any recyclable materials

Adhesive strip magnets

String, glue, paper clips, pipe cleaners, etc.

Post-assessment
	Instructions for the Teacher:

1. Administer post-assessment.

2. As a culminating project, have small groups of students design a ride or a carnival game based on what they have learned about matter and magnets during this unit.  Provide materials so that they can build their games and models of their invented rides.  


	Notes:

	Questions to Pose:

Class Discussion:
Have students present their inventions and games to the class.  They should be prepared to explain how they are using matter and magnetism.  

Revisit the original problem statement, and discuss what you have learned and concluded.  How can you now solve the problem?
Hold an in-depth planning session for your carnival.  Ask students to plan for advertising, managing, and cleaning up after the event.  Discuss the economics involved in addition to the science they are using.  
Journal writing:
What was the most useful thing you learned in planning the renovation of the carnival?  What was the most surprising thing you learned?

	

	Extension Activities:

Encourage students to build further carnival projects at home.  

Design advertising brochures, posters, or radio/TV spots for the carnival.
Invite parents or another class to your carnival.  You might want to extend the candy shop lesson by tying it to economics and or measurement by having students weigh and “sell” candy or a snack they have made in addition to the games and ride displays.  Consider what prizes the students could prepare to award game winners.

	


Assessment/Evaluation:
Final Carnival Projects
Requisite Student Skills:
Lessons #1-#9
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;
c) two or more attributes are used to classify items;
d) conditions that influence a change are defined;
e) length, volume and mass are measured in metric units;
f) pictures and bar graphs are constructed using numbered axes;
g) unexpected or unusual quantitative data are recognized; and
h) simple physical models are constructed.
2.2 
The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals.  Key concepts include:

a) magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and

b) important applications of magnetism including the magnetic compass.
2.3 
The student will investigate and understand basic properties of solids, liquids and gases.  Key concepts include:
a)   mass and volume; and
b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, freezing).
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 E: Science and Technology: 
As a result of activities in grades K-4, all students should develop

· Abilities of technological design 

· Understanding about science and technology 
Extension Activities for Use with High Ability Students

· Have a student design an experiment to determine the best way to prevent rust on steel wool.
· Allow students to use the skills from these lessons to plan and conduct further experiments.  
· Have some students conduct research on how evaporation is used commercially (salt production, etc.).
· Research surface tension and how it relates to changes in states of matter.

· Find out the different temperatures at which different types of matter boil and change to gas.  Make a chart to share and compare the data you locate. 

· Research the specific metals that are attracted to magnets.  Can you find out why some metals are attracted to magnets and some are not?
· Research why nickel is attracted to magnets, but nickel coins are not.

· Research alnico magnets (cow magnets) or other commercial applications of magnets.


· Have students research the use of ring magnets in maglev trains in Japan.

· How can you make the magnet (lesson #8) you made more powerful?  Experiment with this and report your results.
· Research how magnets are made commercially.
· Investigate the role of probability in carnival (or other) games.

· Research the invention of the compass and how it was used in navigation.
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