Water

NPES Panther Pete Science Lab – Grade 1  

	Purpose:

	The purpose of this lab is to investigate the properties of water.  After this lab, students will be able to identify the different states of water (liquid, gas, solid).  They will understand the different forms that water will take in the environment (dew, rain, snow, etc.) and what causes rain and snow to form (condensation in the environment). 



	GPS Standards/Essential Questions:

	S1E2. Students will observe and record changes in water as it relates to weather. 
a. Recognize changes in water when it freezes (ice) and when it melts (water). 

b. Identify forms of precipitation such as rain, snow, sleet, and hailstones as either solid (ice) or liquid (water). 

c. Determine that the weight of water before freezing, after freezing, and after melting stays the same.

d. Determine that water in an open container disappears into the air over time, but water in a closed container does not. 

Essential Questions:

1.  What are the characteristics of water in its different states (liquid, gas, solid)?

2.  Does the weight of water change as its state changes (solid to liquid)?

3.  What causes rain to form?

	Lesson Plan:

	The lesson begins with an introduction by the Lab Coordinator. The students will divide into four groups and rotate among four centers.  At the end of the lab, the Lab Coordinator will briefly review what the students observed.

	Teachers:

	Please divide students into four equal groups before coming to the lab. 

	Parent Volunteers:

	Please read this material, focusing especially on the center activity you have been assigned.  Please arrive at the lab 15 minutes before your class is scheduled to familiarize yourself with your center experiment.  Your role will be to ensure safety and facilitate the activity with the students at your center.  The class will be divided into four equal groups and each group will rotate through your center.   You will not be responsible for the class presentation (the lab coordinator will do all group discussions).

	Lab Coordinator Introduction:

	As students walk in, ask them to take a seat at a table center.  Ask students to write their names on the worksheet in front of them.  

Once students are settled in their seats, welcome them to the Panther Pete Science Lab.  Introduce yourself and the parent volunteers in the room.  Tell students that this is a special opportunity for them and our parent volunteers to investigate the exciting things they are learning in the classroom. 

	Brainstorming/Subject Review:

	Brainstorm with students… You are learning many things about water and weather in your classroom.  I bet you already know a lot about water: (ask a few of these questions, as time allows.)

1)  What happens to water when it gets really cold? It turns to ice.

2)  What happens to ice when it gets really warm?  It turns to water.

3)  Can you think of any other ways we see water as weather?  Rain, snow, sleet, hail, fog 

4)  What is the difference between rain and snow? Rain is a liquid, snow is frozen & solid.

	Lab Center Overview and Directions:

	In the lab today, you will study water and weather in four different activities.  In Center 1, you will learn how rain forms.  In Center 2, you will explore the difference between dew and frost and what causes them to form.  In Center 3, you will work with thermometers and scales as you explore different properties of water.  In Center 4, you will see how warm water rises by making an underwater volcano!    

You will have about 10 or 12 minutes in each center.  I will give you a 2 minute warning when it is time to finish up.  When I flash the lights, it will be time to change centers.  Please bring your worksheet and your pencil with you, and move to the next center.

	Center 1:  How does rain form?

	Ask students “Can anyone tell me where rain comes from?”  (Students may answer the sky, clouds, etc.)  Tell them, “In today’s lab, we are going to see how rain forms.  Rain forms when water evaporates into the clouds, cools down and then falls to the ground as rain.  We are going to see for ourselves today just how that happens.”

1. To begin, pick up one of the cookie sheets and allow each student to touch the bottom.  Ask them what they feel (cool, dry, etc.)

2. Next, fill the cookie sheet with ice cubes and allow them to slide around the cookie sheet to cool it.  Wait a moment, and then allow students to touch the bottom of the cookie sheet again.  Ask them how the cookie sheet feels now (much colder).

3. Explain to the students that the cold cookie sheet with ice is like our atmosphere—much cooler than the air on the earth’s surface.

4. Now, put on the kitchen mitts to protect your hands from the steam.  Place a second cookie sheet on the table near the electric kettle (to catch the water drops from the sheet you are holding).  Caution:  point out to the students that the steam is very hot and can burn them.  Students should keep their hands away from kettle, steam and cookie sheet! 

5. Slightly tilt the cookie sheet so that ice cubes are on one corner and hold cookie sheet a few inches above the steam rising from the kettle spout.  

6. Point out the steam to the children.  Explain that this is similar to what happens when warm water evaporates and rises into the atmosphere.  The steam will quickly cool and condense on the bottom of the cookie sheet.  Explain to the children that this is what happens when water vapor in the atmosphere cools and condenses.  

7. Water droplets will begin to fall onto the cookie sheet on the table.  Point this out to the children and explain that this is like the rain that falls when water vapor condenses in the atmosphere.

After the demonstration, have students answer questions on their worksheet.  

(Note:  You will need to reset the toggle switch on the kettle every few minutes so that it continues heating.)

	Center 2:   Dew and Frost

	Ask students, “Can anyone tell me the difference between dew and frost?”  Explain to them that dew is the moisture we see on the grass in the morning.  Frost is like dew, except it is frozen (a solid) while dew is a liquid.  In this activity, you are going to make both dew and frost on the outside of a can, so you can learn what causes each one to form.

1.  Making Frost:  Before the students arrive, fill the “Frost” cans about half way with ice cubes.  Add 1/2 cup water and 1 cup rock salt.  Add more ice to fill the cans. Wipe the outside of the cans to be sure they are dry. (The more rock salt you use, the faster the frost will form.)

2.  Making Dew:  Have students fill the “Dew” cans up about 1/3 of the way with water.  Insert the thermometers and ask students to record the starting temperature (it should be close to room temperature.)  Have students add enough ice to fill the can without spilling over. After filling, have the students wipe the outside of the cans to be sure they are dry. 

3.  Record:  Have students record the temperature of the “Dew” cans on their worksheets every 2 minutes for about 8 minutes.  (Note:  You can stop taking temperatures once the condensation forms on the dew can.)  They can also observe the temperature of the “Frost” cans.
Observe:  At the end of 8 minutes observe the two cans:
Dew cans:  The students should observe water droplets (condensation) on the outside of the dew can.  Point out that this is like the dew that forms on their grass in the morning.  Ask students why the ‘dew’ formed? (The cold can cooled the air surrounding the outside and caused ‘dew’ to form.)   At what temperature did you first notice the dew forming?  This temperature is called the dew point, the temperature at which dew begins to form.  

Frost cans:  The students should observe small ice droplets on the outside of the frost can.  Point out that this is like the frost they see on their grass on a cold morning.  Ask students why the frost formed?  (The rock salt made the ice colder and caused the condensation on the outside of the can to freeze.)  
If time allows, discuss other types of weather – snow (water droplets are semi-frozen by the cold air when they fall to earth), fog (land is cooler than the warm, moist air above it), hail (rain droplets frozen and refrozen as they fall closer to the earth, some are small and some are big!)

	Center 3:  Properties of Water:  Weight and Appearance

	Ask students, “What instrument do we use to see how much something weighs?” (A scale).   Today, we are going to use a scale to help us learn about water.  
1.  Using different weights, demonstrate to the children how to read the weight on the scale.

2.  Place an ice cube in the empty cup in front of each child.  Taking turns, have each student place their cup on the scale and weigh it.  Have them record the weight on their worksheet.  Check to be sure they have read and recorded the weight correctly.

3.  Next, give each student a bowl with hot water.  Caution them not to touch the hot water!  Have each student place their cup carefully into the bigger cup of hot water.  Have them gently and carefully swirl their cups around until the ice is completely melted.    

4.  While they are waiting, hand each student another ice cube.  Ask them to describe the ice and record their observations on their worksheet. (It is very cold, it is hard, it is slightly white, it has a cube shape, etc.)

5.  Once the ice in the cup is completely melted, point out to the students that they have just changed their water from a solid (ice) to a liquid (water). Now have each child again take turns weighing their cups.  Have them record the weight on their worksheets.  Check to be sure their measurements are correct.

6.  Now ask the students to describe the melted ice (water) in their cups and record their observations on their worksheets. (It is warmer, it is wet, it is clear, it has no shape…it just fills the container, etc.)

Ask the students, “Did your sample look and feel different to you when it was an ice cube than when it was liquid water?”  Yes, it did look different, and we recorded those differences on our worksheets. “What happened to the weight of your ice cube when it changed from a solid (ice) into a liquid (water)?”  That’s right, nothing happened!  The weight stayed the same…it is still the same water, just in a different form!



	Center 4:  Underwater Volcano

	Ask the students, “Did you know that you can make water float on water?”  Hot water always rises to the surface and will float on top of the cold water underneath it.  Ask them “Have you ever been swimming in an ocean or a large pool and felt that the water at the surface is warmer than the water near the bottom?”  Today, we are going to make a ‘volcano’ erupt under water so you can see this happen for yourselves!

1. Pour cold water into large jar (or vase) until it is about ¾ full.

2. Fill the small bottle with cold water until it is almost full.  Add several drops of red food coloring to the small bottle.  Swirl the bottle gently so the water turns red.

3. Now carefully lift the bottle of red water by the loop of string and lower it into the large jar of cold water.  Ask students to observe what happens (nothing…very little red water will transfer out of the small bottle.)

4. Remove the small bottle and empty the contents into the pail.  Refill the small bottle with hot water until it is almost full.  Again, add several drops of red food coloring.  Gently swirl until the water turns red.

5. Hold the bottle of red water by the loop of string.  Carefully lower the bottle into the jar of cold water.

6. Have students observe the red water bottle.  The red water will slowly begin to rise out of the bottle, creating a red ‘eruption’ in the cold water.

Ask students, “What caused the volcano to erupt?”  The hot water in the bottle rose above the cold water until it was resting at the top of the surface.  Have students answer the questions on their worksheet.  If time allows, you can repeat the experiment with blue coloring and hot water in the small bottle…the children will love to see the volcano erupt and turn the water in the large jar purple!



	Conclusion:

	If time allows, ask students some questions about their lab activities:

· Will warm water float above or below cold water? above
· Does happens to the weight of ice when it melts?  Nothing, it stays the same
· What do we call the temperature when dew begins to form?  Dew Point
Thank the students for coming to the Panther Pete Science Lab.  Tell them to bring the worksheets with them and ask them to line up single file at the door.


Materials:

· Copies of Student Worksheets (1 copy for each student)

· Center Leader Instructions & Worksheet answers (at each center)
· 1 large cooler (to fill with ice from cafeteria)

Center 1:  Making Rain

· Hot water in electric kettle (to produce steam)

· Extension cord for kettle

· Bowl with ice cubes

· 2 cookie sheets (with sides)

· Kitchen mitts

· Paper towels

Center 2:  Dew and Frost

· 6 tin cans (2 per pair of students) – Dew & Frost 
· Bowl with ice cubes
· Rock salt

· Measuring cups

· Cool water in pitcher
· 6 Digital Waterproof Thermometers (1 per can)
· Paper towels

Center 3:  Properties of Water

· 3 digital scales (1 per pair of students)
· 9 weights (3 per pair of students)

· Clear plastic cups (1 for each student)
· Plastic bowls (that can hold the clear plastic cups)
· Bowl with ice cubes
· Carafe of hot water (electric kettle can be used to heat water)
· Paper towels

Center 4:  Underwater Volcano

· Large glass jar or vase
· Small bottle with both ends of a string tied around the neck to make a long loop (Small bottle must be able to fit into glass jar with about 3-4 inches above it.  Loop should be long enough so that it can be used to lower the bottle into the jar.).

· Red and blue food coloring food coloring

· Pitcher of cold ice water

· Carafe of hot water (electric kettle can be used to heat water)

· Empty pitcher for discarded water

· Paper towels

Set Up Instructions:

· Each center involves ice or water…have a roll of paper towels available at each table for quick clean ups.

· There is a large cooler on wheels in the lab.  You will want to fill this up with ice at the beginning of the day.  Ice is available from the cafeteria…you can ask one of the kitchen staff for help if you need it.

· Set up the front table with the Student Worksheets on clipboards and a pencil for each child.

· Heat water in electric kettle 15-20 minutes before each lab.  Pour hot water into 2 carafes for Centers 3 & 4.  They will only need ½ a carafe of hot water.

· Then, refill the kettle for use in Center 1.  Only 1 electric kettle can be plugged in at a time (electric problem in room).  Reset the toggle switch every few minutes to make sure that kettle is still heating.

Center 1: How does rain form?

(This activity is done mainly as a demonstration.  To make it more hands-on, allow students to touch the ‘rain drops’ that form on the bottom of the pan, or allow them to place the ice on the cookie sheet).  

Set out on table:
· 2 cookie sheets (one will hold ice cubes, one will be placed on table to catch the rain drops)

· A bowl filled with ice cubes

· Electric kettle (Refilled and turned on about 15-20 minutes before each lab begins.)

· Kitchen mitts (to protect hands from steam)

Center 2:  Dew and Frost

(This activity is done mainly as a demonstration.  Sometimes the frost can take a long time to form.  Set up the frost cans about 20-30 minutes before the 1st lab begins.  Do not empty cans between labs, but allow students to add ice as needed.)  

Set out on table:
· 6 tin cans & 6 digital thermometers
· A bowl filled with ice cubes
· 1 box of rock salt (you will need 1-2 boxes of rock salt for each class - each center will use about ½ box)
· 1 pitcher of water

Center 3:  Properties of Water  

Set out on table:
· 3 digital scales & weights
· 1 clear plastic cup per student

· 1 container (that can hold plastic cup) per student

· A bowl filled with ice cubes

· Carafe half-filled with hot water (from kettle in Center 4).  Refill before each lab begins.
Center 4:  Underwater volcano

(This activity is done mainly as a demonstration.)

Set out on table:

· Large glass jar or vase
· Small bottle with string tied in loop around neck of bottle

· Red and blue food coloring

· Pitcher filled with ice and cold water
· Carafe half-filled with hot water (from kettle in Center 4).  Refill before each lab begins.
