Physical Properties





NPES Panther Pete Science Lab – Kindergarten  


	Purpose:

	The purpose of this lab is to investigate the physical properties of objects by observing physical characteristics and composition. Students will compare and study objects in 4 categories: physical attributes, buoyancy, weight and composition. They will sort various objects and different materials to classify objects based on their physical properties. After this lab, students will be able to compare and sort objects based on their physical characteristics.  



	GPS Standards/Essential Questions:

	SKP1. Students will describe objects in terms of the materials they are made of and their physical properties. 
a.   Compare and sort materials of different composition (common materials include clay, cloth, paper, plastic, etc.). 

b.   Classify common materials, such as buttons or swatches of cloth, according to their physical attributes (color, size, shape, weight, texture, buoyancy, flexibility).
SKCS3. Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities. 
a. Use ordinary hand tools and instruments to construct, measure (for example: balance scales to determine heavy/light, weather data, nonstandard units for length), and look at objects (for example: magnifiers to look at rocks and soils). 

SKCS4. Students will use the ideas of system, model, change, and scale in exploring 
scientific and technological matters. 
b. Compare very different sizes (large/small), ages (parent/baby), speeds (fast/slow), and weights (heavy/light) of both manmade and natural things. 

SKCS5. Students will communicate scientific ideas and activities clearly. 
c. Describe and compare things in terms of number, shape, texture, size, weight, color, and motion. 

SKCS6. Students will understand the important features of the process of scientific inquiry. 
Students will apply the following to inquiry learning practices: 

a. In doing science, it is often helpful to work with a team and to share findings with others. 

b. Tools such as rulers, magnifiers, and balance scales often give more information about things than can be obtained by just observing things without help. 

Essential Questions:

1. What is buoyancy?

2. What are common physical characteristics that can be used to describe an object?

3. What are common materials that objects are made of?

	Lesson Plan:

	The lesson begins with an introduction by the Lab Coordinator. The students will be divided 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 lab groups before coming to the lab.  Also, at the beginning of the lab, please be prepared to identify any students who may not be photographed.  As a follow-up, a parent letter will be emailed to the CAT teams for distribution to the classes.


	Parent Volunteers:

	Please read this material, and arrive at the lab 15 minutes before your class is scheduled to familiarize yourself with the experiment.  Your role will be to ensure safety and assist the students as they complete the activity at your center.  You will not be responsible for the class presentation, but it would be helpful if you read the information provided here before coming to the lab.

	Lab Coordinator Introduction:  (Brief)

	As students walk in, ask them to take a seat at a table center with their group.  

Once students are settled in their seats, welcome them to the Panther Pete Science Lab.  Introduce yourself, the parent volunteers and any other faculty or guests 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: (Optional, if time allows)

	This section is optional due to time constraints.  You may do it at the end of the lab if time allows.

Today’s lab is going to investigate the physical properties of everyday objects around us. We will observe what items look and feel like – their physical characteristics.  We will see if items float.  This is called buoyancy.  We will look at items and compare how much they weigh. Some things are big and do not weigh much while other things are small but weigh a lot. And finally, we will look at and sort through items to determine what they are made of.

Let’s look at some examples:

Can you guess which container weighs more?  Show students two containers: a large container holding ping pong balls and a small one containing marbles. Allow students to guess, and then weigh them using the balance scale.  Explain that just because something is bigger, it isn’t necessarily heavier.  Which container holds more balls?  Ask students which they think holds more balls.  Allow students to guess, and then tell them the exact number of balls in each container.  

Now let’s make another guess:  Who thinks this (orange/apple) will float on the water?  Who thinks it will sink?  Let’s try it and find out!  Put the orange/apple in a large clear vase, and show students whether the fruit sinks or floats.  Explain that this is a demonstration of the fruit’s buoyancy – whether it sinks or floats.

	Lab Center Introduction and Directions: 

	In the lab today, you will study the physical properties of objects in four different activities:

· In Center 1, you will sort many different items in groups according to what they look and feel like.  
· At Center 2, you will experiment with buoyancy yourself by seeing if objects sink or float.  
· At Center 3, you will weigh several objects to see which weighs more.  
· And at Center 4, you will explore what different objects are made of.

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.  
 


	Center 1:  Physical Attributes

	Purpose:   To sort various items selectively according to their physical characteristics.

Students will sort items in a large bin according to their different attributes: color, texture, shape, and flexibility.  A tub filled with assorted objects to choose from is placed on the center of the table.

Activity #1:  Sort by Color

Have each student pick out one red item and keep it in front of them.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity #2:  Sort by Texture

Have one student choose a soft item and keep it in front of them, another choose a hard item, another choose a smooth item, another a rough item, another a furry item, etc.  When all students have chosen, the center leader can discuss the different textures of the items chosen.  The students then return the items to the bin.

Activity #3:  Sort by Shape

Ask students to pick out a round item and put it in a basket.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity #4:  Sort by Flexibility

Ask students to pick out objects that are either flexible or not flexible and to tell you which it is.  When all students have chosen, the center leader can discuss what flexible means and show examples of flexible and inflexible objects.  The students then return the items to the bin.

Activity # 5: How else could you sort the items in this box?

Allow students to look through the items in the bin and suggest their own ways of sorting the items according to their physical characteristics. (Examples:  a shape other than round, a color other than red, specific textures, etc.).

	Center 2:   Buoyancy: Will it Sink or Float?

	Purpose:  To determine which items will float in water and which will sink.

Students will fill out a simple chart with a picture of the item tested and mark off yes or no to the

question: “Will it float?”

Activity:  Will It Float?  (It is helpful for the students to work in pairs in this center.)
· Each student has their own container of water in front of them. Three separate tubs filled with various items to be tested are also placed on the table (see materials list at end of lab).
· Students will test each item themselves by placing it in their container of water, observing what happens and making the appropriate mark on their worksheets. 
· The center leader can discuss that some items sink and some float.  This is called “buoyancy”.  Sometimes you might be surprised at what will float and what sinks.  A very large cruise ship floats on water, but a small marble sinks.  An item’s buoyancy is related to its shape, size and weight, among other things.
· If time allows, the center leader may show the students the items in a special bag.  Students can guess whether these items will sink or float.


	Center 3:  Weight

	Purpose:  To teach students how to use a balance scale to compare the weight of pairs of objects.

Activity: Which weighs more?  (It is helpful for students to work in pairs for this center.)
Three balance scales should be set up on the table for students along with pairs of objects to be weighed.  The center leader will instruct the students in the correct use of a scale, and demonstrate the use of a balance scale.  The center leader can use the small metal weights that came with the scale to help students understand how a balance scale works.  For example, the center leader can show that if one weight is placed in one pan, and two in the other, the side with two weights is heavier, and the scale tilts down on that side.  What happens if two weights are placed on each side? 

The center leader can then assist them in determining which item in each pair weighs more.  

· A small ball of Playdoh vs. a similarly sized ball of clay

· A bag of feathers vs. small heavy weight

· Softball vs. baseball

· Golf ball vs. Styrofoam ball

· Plastic toy truck vs. a metal toy truck

· Plastic spoon vs. metal spoon

The center leader can discuss that biggest doesn’t necessarily mean heaviest.

As time permits, the center leader can allow students to weigh other pairs of objects (a toy truck vs. golf ball, for example).  



	Center 4:  Composition

	Purpose:  To sort various items selectively according to their composition. 

Students will sort items in a large bin according to their composition:  wood, plastic, glass, paper and metal.

Activity #1:  Sort wooden items

Have each student pick out one wooden item and keep it in front of them.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity #2:  Sort plastic items

Have each student find an item made of plastic and keep it in front of them.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity #3:  Sort paper items

Ask students to pick out an object that is made of paper and keep it in front of them.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity # 4:  Sort metal items
Ask students to choose an item made of metal and keep it in front of them.  When all students have chosen, the center leader can discuss how the items are similar and how they might be different.  The students then return the items to the bin.

Activity # 5: Sort objects found in nature

Ask student to choose objects that are found in nature.  When all the students have chosen, the center leader can discuss how the other objects left in the bin are man-made or have been changed by people or machines.  The students then return the items to the bin.
Activity #6:  Sort object made of more than on material

Ask students to choose an object that is made of two or more kinds of materials.  When all the students have chosen, the center leader can discuss all the different kinds of materials represented.  The students then return the items to the bin.



	Conclusion:  (Optional, if time allows)

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

· At center 1, you sorted a lot of different items.  What were some ways you sorted them?  By color, texture/touch, and shape, and flexibility.

· At center 4, you sorted items according to what they are made of.  What kinds of materials did you find?  Metal, wood, plastic, paper, glass and objects found in nature.
· Can things be made of more than one material?  Yes, and sometimes many materials go into making one item.

· How do we describe if something sinks or floats?  Buoyancy
Thank the students for coming to the Panther Pete Science Lab.  Ask teacher to collect worksheets from Center 2 and take to classroom to go home with students.  Ask students to push their chairs in and to line up single file at the door.


	Materials List and Set-Up:


Lab Leader – Introduction (Optional, for the end of the lab if time allows):
· Large plastic bowl holding a defined number of ping pong balls

· Smaller plastic bowl containing a defined number of marbles (jar should weigh more when full than the jar of ping pong balls)
· Large see-through tub or vase filled with water
· Small watermelon (or apple or orange)

Center 1 – Physical Attributes

· Large container filled with variety of objects to sort: rough, smooth, flexible, rigid, soft, and hard objects, and objects of different colors and shapes

Center 2 – Buoyancy 
· A medium-sized container of water for each child

· 3 containers with the following items to test buoyancy (2 students can work from each container of items):

· Toy car
· Pebble

· Ping pong ball
· Golf ball
· Crayon

· Pencil

· Big pink eraser

· Cork
· Small bowl

· Building block
· Plastic checker
· Coin
· Rubber ducky

· Large paper clip
· Copy of worksheet for each student & pencil

· Paper towels
· Special bag of items for the center leader to test (if time allows)
Center 3 - Weight 

· One balance scale & weights (for center leader)
· Three balance scales (students can work in pairs)
· 3 containers with the following items to weigh: 

· bag of feathers & a small weight

· softball & baseball

· a ball of Playdoh ball & a real ball of clay of a similar size 

· golf ball & Styrofoam ball

· plastic toy truck & metal toy truck 

· plastic spoon & metal spoon
Center 4 – Composition

· Large container filled with variety of objects to include:  
· Items made of wood, plastic, paper and metal, and 

· Items made of more than one of these materials (kitchen utensils, toys, gardening tools, etc.)

· Objects found in nature (rocks, sea shells, sticks, feathers, pine cones, leaves) 









