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Polymers – Making Gluey Putty

Fall 2010
GOAL:   To introduce the concepts of polymers and cross-linkers and to investigate their properties.


Fits Metro Davidson County schools Science Academic Standards for grades 5 and 8.

LESSON OUTLINE 

I.
Introduction - Solids, Liquids, Gases, and Polymers

See Set-up note on page 2.

Two VSVS volunteers conduct this section while other volunteers prepare the cups. Questions and activities are done to help students understand the difference between solids, liquids, and gases.   A number of activities to demonstrate these differences and to illustrate polymers involve the use of student volunteers.  Ask the teacher to help in selecting students who are willing to link arms.

II.
Demonstrations
A. Skewering a plastic Bag 




This demonstration illustrates both the elasticity of some polymers and the porosity of matter.  Practice this one before teaching the lesson.  
B. Super Absorbent Polymer

Sodium polyacrylate in the form of Insta-Snow is used to demonstrate the ability of this




polymer to absorb water.  After the demonstration, mention that sodium polyacrylate is 




used in superabsorbant diapers – particles of sodium polyacrylate are between the 




layers of the diaper. 
III.
Making Gluey Putties

A. All students make Gluey Putty by mixing solutions of 50% glue/water (white), and 10 mL 4% borax.
B. Put students into pairs.  One partner will make gluey putty with a 20% glue/water mixture and the other with an 80% mix.
IV.
Determining the Properties of and Comparing Gluey Putties

Students perform a number of tests on each Gluey Putty and compare them to each other.

V. 
Tearing a Newspaper
VI.  
Review
Review the results of the tests in part IV in terms of properties of solids and liquids.  Explain the classification of Gluey Putty as a non-Newtonian liquid.

MATERIALS (for 32 students)


1plastic bag containing:      






1paper clip chain (8 paper clips linked together in a chain), 1 sandwich bag, 1 milk cap, 




1 plastic milk jug   


1 plastic bag containing:


3
plastic bags



2
skewers   (1 extra)



1
small container of glycerin and one paper towel


1 
aluminum pie pan 

1 plastic bag containing:



1 
container with 1 tsp Insta-Sno 



1
bottle containing 100 mL water




1 
 clear 10 oz cup




1
 disposable diaper




32
1 oz cups with a line drawn on them (at the 10 mL level) for borax

32
additional 1 oz cups with a line drawn at the 10 mL level (for making 20% and 80% glue/water mixtures)

32
3.5 oz. cups for mixing glue and water (with markings at 10mL, 40mL, and 50mL)


32  
10 oz cups (stuffed with plastic bags)

32
extra ziploc sandwich bags (for making 20% and 80% glue/water mixtures)

16      bottles 250 mL 100% school glue

16
50 mL measuring cylinders

1        2L bottle half filled (to the 1L mark) with glue.  


16 
250 mL bottles for water (1 for each pair - fill at school)



1 
1 L bottle 4% borax solution (2 soda bottles)




32
plates

32 
popsicle sticks


1 
Borax box front


32
shells


36
Instruction Sheets (in sheet protectors) (4 for VSVS team)


1
trash bag

32    
pieces of newspaper 
32    
pieces of wax paper 

32 
pennies

4 bottles food color  (2 green, 2 blue)

2        pairs of plastic gloves for VSVS members (to wear when adding food color)
Set-up:

Two VSVS volunteers should conduct the Introduction section of this lesson while the other one or two volunteers prepare the cups for the Gluey Putty.  
All students will make the gluey putty with a 50/50 mixture of glue and water.  
1. Count the students and prepare 1 cup for each student in the class by placing a ziplock bag inside a 10oz cup. (This will resemble a trash can with a liner.)
2. Make the 50/50 glue water mixture for all students to use by adding water to the 2L bottle of 100% glue.
3. Shake the glue/water mixture very well before using - if this is not done, the gluey putty will be runny.  
4. Measure out 50 mL of the glue/water solution (use the 3.5 oz cup with 50 mL marking) into the ziplock bag inside each of the 10oz. cups. Set these cups aside.
5. Pour 10 mL of borax into 1 oz. cups.  Do not add too much borax – it will make the gluey putty runny. [Return unused supplies and all used cups to the VSVS lab.]  Additional borax cups will need to be prepared if Part III B is done.
Another volunteer should put the following vocabulary words on the board:



Solid, liquid, gas, polymer, non-Newtonian liquid

 
I.  Introduction
Materials



1
#1 Bag containing




1
paper clip chain (8 paper clips linked together in a chain)




1 
sandwich bag




1 
milk cap




1 
plastic milk jug



                                                            

Ask, What is the difference between solids, liquids, and gases? Accept logical responses.


Be sure to bring up the following points if they do not come up in the discussion:



SOLID:  maintains its own shape, molecules are densely packed and move slowly 


LIQUID: takes the shape of the container, molecules are close enough to maintain shape but have 



more freedom to move



GAS: fills the container, molecules have the greatest amount of movement (free to move anywhere 



in the container)

List the following properties or characteristics of a solid and a liquid on the board (this will be used later in Part IV):

	A Solid
	A Liquid

	has definite shape
	has no definite shape (flows and takes the shape of a container)

	can break into pieces
	does not break into pieces

	takes up a definite space
	takes up a definite space

	particles are packed tightly together and move slowly
	particles are not packed very tightly and move faster than those in a solid


Use 8 student volunteers to demonstrate the properties of solids, liquids, and gases.  Ask the teacher to help in selecting students who are willing to hold arms.

• Ask the 8 volunteers to come to the front and stand in a close cluster (not in two lines).  

• Instruct the students to look at a spot on the floor and take baby steps around that spot in a side


 to side or forward and backward manner. They should also vibrate their bodies to simulate


 molecular movement.  

• Explain to the students that this is a model of the molecules in a solid. The movement is limited


 but is constant.  Molecules do not travel far but they are constantly vibrating.                                                                                        


NOTE:  In the next activity, students will be moving around in the room.  Encourage them to move carefully.  If they bump into objects or other "molecules” they should do this gently.                           

• Using the same 8 volunteers, instruct the students to move an arm’s length away from the other


 students.  They should continue to vibrate while they move around a small section of the


 room (whichever section you choose to designate).  Explain that this is a model of the


 molecules in a liquid. The molecules move more freely than the molecules in a solid.


• Again, using the same 8 volunteers, tell the students to continue to vibrate and allow them to


 move freely throughout the room.  These students now represent the molecules of a gas.


The molecules in a gas can fill up the entire space.  Actually, to be more accurate, the


 students would have to be able to fly around the room to simulate the molecules in a gas.


NOTE: Ask volunteers to freeze in place while you give the following information.

Now that we know how molecules move in the three states of matter, we are going to show one result of a special class of large molecules that are made by forming chemical bonds between a large number of small molecules.  The product that we are going to investigate is called a polymer.  Polymers occur as natural products (cotton, wool, hair, DNA) or are manufactured (polyethylene, nylon, plexiglass, styrofoam).  Molecules in any state (solid, liquid, gas) can join together to create polymers. Let’s use our volunteers to demonstrate this process.

• Ask students, What state are the molecules in now?  (Gas).

• Tell the students that these molecules are ethylene molecules.  

• Ask all of the ethylene molecules to return to the front of the room.  


NOTE: Ask volunteers to freeze in place while you give the following information.

When the molecules are separate, each one is called a monomer because "mono” means one. 

• Ask the ethylene molecules to lock arms and form a chain. 

• Tell students:  When we join the monomers, we have created a polymer. When the ethylene 
molecules are joined they are no longer in the state of being a gas. 

• Ask, Since "mono” means one, what do you think "poly” must mean?  (Many)   

• Ask, Since we joined "many” ethylene molecules, what do you think we might call this 


particular polymer?  (Polyethylene)  

Joining monomers to form polymers is a chemical reaction because a new substance is created. Polyethylene molecules are made up of thousands of units of ethylene units locked together.

Sometimes a polymer is compared to a freight train, with each car representing a monomer.

• Hold up the chain of paper clips for the students to see.

A polymer can also be compared to a chain of paper clips with each paper clip representing a monomer.  

• Tell students:  Polyethylene is contained in many items that you probably use every day.  Items that hold sandwiches, liquids, and foods are made from this substance that begins with the letter "p”.  Can you think of what this might be?  (Point out items in the classroom that are made from plastic to help the students discover the answer - plastic).

• Once students discover that the answer is plastic, show them the three plastic samples: sandwich bag, milk jug, and milk cap.  Explain that these are examples of polyethylene polymers. They differ because of the way in which the molecules are joined.  [The sandwich bag is made up of branched chains of polyethylene, the milk container is composed of densely packed linear chains of polyethylene, and the milk cap is composed of cross-linked chains of polyethylene.] Cross-linking is one way to join polymers that will be explored in the following activities.

• Break the human "polyethylene chain” into two smaller chains of four students each.  Ask the


 two chains to walk across the room.  Ask them if it is easier to move as an individual or as


 a chain.  Then have the groups stand facing each other. 



• Ask for two more volunteers. Have each new volunteer stand between the two chains and grasp


 the upper arm of a molecule (student) from each of the two different chains.  These new


students are the cross-linkers that join the two polyethylene chains.  (See picture below.)

2 polymer chains joined by cross-linkers:


[image: image1.png]



• Ask the entire group to walk across the room.  Ask if the cross-linking made movement more difficult.  (Groups should conclude that it is more difficult to move with the cross-linkers.) 
NOTE: Thank the student volunteers and ask them to return to their seats.



                                                                                               

II.
Demonstrations.

A.  Skewering A Plastic Bag 

Materials



1
plastic bag




1
skewer



1
small container of glycerin



1
paper towel



1   pie pan
1. Take one of the plastic ziploc bags and fill it about one-fourth full with water.
2. Take the skewer and dip the sharp end in the glycerin (small vial) to lubricate the end.
3. One VSVS member should hold the ziploc bag on an angle over an aluminum pie pan while another VSVS member uses a gentle twisting motion to push the skewer through the part of the ziplock bag where the water is located.
4.  Show the class that the ziploc bag is not leaking water even though the skewer has been pushed all the way through the bag.  Tell them they can try this at home with a pencil.
5. Carefully remove the skewer while the bag is still over the aluminum plate (it will leak).  Put the skewer back in the kit box and discard the plastic bag.

EXPLANATION:  Plastics are made from long chain polymers.  The skewer goes through without breaking the polymer strands of the plastic, and there is a tight fit around the skewer so the bag doesn’t leak water.  When the skewer is removed, water will leak out of the holes made by the skewer.

B.  Super Absorbent Polymer 

Materials

1 ziploc bag with 
1 container of Insta-Sno (1 tsp)


1
bottle containing 100 mL water




1 
 clear 10 oz cup




1
 disposable diaper
· Take the cap off the container of Insta-Sno (sodium polyacrylate) and pour all of it into the clear 10 oz cup.

· Hold the cup up so that everyone can see it, and slowly add all the water (60 mL) from the bottle. 

· Show students the fluffy snow-like particles that are produced.  Insta-Sno is so realistic that it is used in indoor snowboarding parks.  

· Unlike traditional artificial snow, Insta-Sno will not melt or ice up.  Tell them that the white powder is a polymer called sodium polyacrylate.

· Point out the following additional uses for sodium polyacrylate:

· high absorbency disposable diapers (show them the one from the Ziploc bag) 

· moisture absorbent for automobile and jet fuels  

· When the superabsorbant polymer is added to sandy soil, it improves the soil’s ability to retain moisture and improves its ability to support agriculture.  It is sold for use in household plant soil.

· This polymer absorbs about 300 times its weight of tap water.  

III.
Making Gluey Putty
Tell students: all plastics are polymers, but there are polymers that are not plastics.  Since making plastic requires special equipment, we are going to make a non-plastic polymer that uses cross-linkers to join the polymers.  

      

NOTE:  Do not put Gluey Putty in the sink!  It can plug up the drain.  Roll up the wax papers and toss them away after this activity. Vinegar will help clean up any putty that gets stuck in clothes or carpet.  The putty will last for several days in the ziploc bag, but if allowed to dry, it forms a dense white solid.  

Background information on Gluey Putty

Gluey Putty is a polymer compound that exhibits properties of both a solid and a liquid.  Scientists call this a non-Newtonian liquid.

White glue is made up of individual chains of a polymer called polyvinyl acetate that is dissolved in water.  Before the borax solution is added, these chains are able to slip by each other like the noodles of freshly cooked spaghetti.  The noodles are long enough to make the solutions thick and gooey.  But when the borax is added, things change!  The borax links the chains together, making bigger polymers and changing the glue to Gluey Putty. This reaction happens quite quickly, although the putty will change slightly as you knead it. It starts off slightly moist and quickly stabilizes into an unusual combination, with some of the characteristics of a liquid and some of a solid.  Scientists call this a non-Newtonian liquid. The water flows between the cross-linked polymer and solidifies when pressure is applied.

A.  Making the Gluey Putty (all students make with the 50/50 glue/water mixture).
Tell students that glue is a polymer that contains chains of polyvinyl acetate which have been dissolved in water. Show students the Borax box front and tell them that Borax is the cross linker in this activity.  Explain that 40g of borax was added to 1 liter of water to make the 4% borax solution that is in the small cup on their desks.

 (Relate the human cross linker from the previous demonstration to the borax used in the Gluey Putty.)

Distribute the following materials to each student:

(NOTE:  Cups for this experiment should have been prepared for the students at the beginning of the lesson.)


1 
10 oz. cup inserted with ziploc bag and 50 mL 50/50 glue mixture 


1
1 oz plastic cup with 10 mL borax solution


1
popsicle stick

1
shell 



1
sheet of wax paper
                    

1
plate

1
Instruction sheet

1 Observation Sheet
1
penny
Tell students to follow the directions on the instruction sheet.  (Same as those given below.)

You will still need to still guide them through the procedures, making sure they understand the instructions.

Tell students to:
1. Observe and describe the glue, water, and borax as each is poured into the larger cup

2. Pour the borax mixture into the glue/water mixture and stir with a popsicle stick.

3. Stir and knead the gluey putty for a few minutes until their gluey putty is formed.

Ask students if Gluey Putty is the result of a physical or a chemical change and explain why.


Accept logical responses.

Emphasize that Gluey Putty is evidence of a chemical change, because the glue and the borax react to form a new substance that is a polymer compound.  The borax acts as the cross-linker to produce a substance that has different properties from both the glue and the borax.
If the next section is not appropriate for elementary students, then go to part IV (testing the putty).

B.  Making 20% And 80% Glue/Water Mixtures.
Give each PAIR the following additional materials


2 
extra ziploc sandwich bags  


1
bottle 250 mL 100% school glue


1
50 mL measuring cylinder



1
250 mL bottle for water (filled at school)



2
additional 1 oz cups with 10 mL borax



1
50 mL measuring cylinder
Put students into pairs.  One partner will make gluey putty with a 20% glue/water mixture and the other with an 80% mix.

Remind students that the gluey putty they have just made in Part A used a 50% glue/water mixture.  Explain the math involved in making 20% and 80% solutions, to get a total of 50 mL.
Instruct students to:

1.  Measure either 10 mL or 40 mL of water, using the measuring cylinder.

2. Add the water to the 3.5 oz cup, and add glue to the 50 mL line. 
3. Carefully stir the glue and water together.
4. Remove the white gluey putty previously made from the 10 oz cup.  Add another plastic bag to the cup.  PLEASE DO NOT ALLOW STUDENTS TO MAKE GLUEY PUTTY IN THE CUP WITHOUT THE BAG INSERT.

5. Have 2 VSVS members add two drops of food color (Blue in the 80%glue/20%water mixture, and green in the 20%glue/80%water mixture) to the appropriate cup and have the students mix. 
6. Add the glue/water mixture to plastic bag insert and add 10 mL borax. 

7. Stir and knead the gluey putty for a few minutes until their gluey putty is formed
IV.
Determining the Properties of Gluey Putty
When the Gluey Putty is finished, have students examine and compare the Gluey Putties and perform tests with each concentration.  Tell them to refer back to the table you put on the board that lists properties of solids and liquids and write their responses (liquid or solid) on their observation sheet.  Circulate among the students to check their responses without interrupting the flow of the experiment.  When they have finished, go over the responses with them during the review session.

Analyze each putty for properties of solids and liquids.   Do the tests on both putties that you have made.
Observation 1
· Take a piece of gluey putty and roll it into a cylindrical shape (make a snake 2-3 inches long). 

· Hold the cylinder at both ends and slowly pull it apart. 

· Is this more like a liquid or a solid?  

Observation 2
· Roll the gluey putty back into a cylindrical shape again and pull it apart quickly. 

· Is this more like a liquid or a solid? 

Observation 3
· Roll a small piece of the gluey putty into a ball and put it in the shell.  Leave it for a few minutes and observe what has happened.  Is the gluey putty behaving more like a liquid or a solid here? 

Observation 4
· Roll the gluey putty into a ball and drop it on a clean desktop.  
· Is this more like a liquid or a solid?  

Observation 5
· Roll the gluey putty into a ball and put it inside the ziploc bag.  Zip the bag and place it on the desktop.  

· Use the bottom of your fist and hit the ball in the bag.  

· Is this more like a liquid or a solid?  
Observation 6
· Take the sea shell and press the top of the shell (design side) into flattened Gluey putty.  Remove the shell and look at the Gluey putty.  What happens?  

Observation 7

· Press the putty down onto newspaper and lift up. Do the words come off onto the putty? Does one of the putties work better than the others?
· Imprinting. Press a coin into each gluey putty. Can you see the impression of a coin? 
Does it hold?
Example Results for: 50/50 Gluey Putty

	Observation #
	Solid
	Liquid
	Why?

	1-pull apart  slowly
	
	X
	Flows

	2-pull apart quickly
	X
	
	Breaks

	3-put into a shell
	
	X
	Flows and takes shape of its container

	4-drop it
	X
	
	Bounces

	5-hit it
	X
	
	Breaks

	6- put on top of shell
	X
	X
	Flows, but takes the impression of the shell

	7- press on to paper
	X
	
	Takes an imprint


Tell students that making the impression is a property of a solid.  When the imprint disappears, that flowing demonstrates a property of a liquid.   
Compare the Gluey Putties.  Do they behave like solids or liquids? Does one work better than others in certain tests?

	80% Gluey Putty (Blue)
	50% Gluey Putty (White)
	20% Gluey Putty (Green)

	Sticky
Stiff/Firm

Less Runny

More like a solid
	Less Sticky

Less Stiff

More runny
	Even Less Sticky

Runny

More like a liquid


	The goal is to let the students discover that the properties of Gluey Putty depend on the concentration of glue used.


Ask the students if they know why the putty feels cold?


Water is evaporating from the putty.  There is a change of state occurring (liquid water to water vapor).  The energy required for this to happen is taken from the surroundings – in this case, your hand.  
CLEAN-UP:
Have students put the gluey putty into the ziploc bag and seal it so they can take it home. There is a trash bag for used cups.  Return all cups etc to the lab. Put all used cups in the trash bag and place it in the kit box. Return the box to the lab.
V. Tearing a Newspaper
· Give each student one of the small pieces of newspaper. 

· Tell them to tear it one way and then the other way.  (They will find that it tears straight in one direction and crooked when they tear the other way.)  

· Explain that newspaper is made from cellulose, a long-chain polymer of (-glucose ) monomers.  

· When you tear one way, you are tearing between chains (parallel to chains), and you get a cleaner tear.  Tearing the other way doesn't give a straight tear because you are tearing across the chains.

· Tearing the newspaper is one way to show that polymers exist in nature.  

· Other naturally occurring polymers that students would be familiar with are proteins, DNA, RNA, starch.
VI.  Review – Go over the observation sheet responses with students (answer sheet at end) and ask:  

When does each gluey putty act like a solid?  Liquid?


How do you know if a chemical or physical change occurs when the gluey putty is made?


Explain any differences in the gluey putty mixtures. Why are they different?

References: 1.  Journal Editorial Staff, J. Chem. Educ., 1998, 75, 1432A




 2.  Kids & Chemistry: Hands on Activities and Demonstrations, American Chemical Society. 

 3. Fun with Chemistry, Vol. 2; Sarquis, M; Sarquis, J., Eds.;, Publ. 93-001; Institute for    

     Chemical Education, University of Wisconsin:  Madison, 1991; pp. 67-76, 81-88, 95-99. 
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Instruction Sheet – Gluey Putty

Fall 2010

I.  INTRODUCTION 

The VSVS team and class will discuss the differences between solids, liquids and gases.


8 student volunteers will be asked to demonstrate the properties of solids, liquids, and gases.  

The VSVS team and class will discuss what a polymer is.

II.
DEMONSTRATION BY VSVS TEAM

C. Skewering a plastic Bag 

D. Super Absorbent Polymer
III.
A.  MAKING GLUEY PUTTY –All students make gluey putty with 50/50 glue/water and borax.







4. Observe and describe the glue/water mixture, and borax.  
5. Pour the borax mixture into the glue/water mixture in the plastic bag, and stir with a popsicle stick.

6. Stir and knead the gluey putty for a few minutes until their gluey putty is formed.

7.     Gluey putty should be  kept on the wax paper – not on the desk or table

VSVS volunteers put students into PAIRS.

VSVS volunteers explain how 20%, 50% and 80% solutions are made.


B.  MAKING GLUEY PUTTY FROM 20% AND 80% GLUE/WATER MIXTURES.    (1 student in pair will make 20% gluey putty, while the other makes 80%.)

For the 20% glue/water gluey putty:

1.   Measure 40 mL water in the measuring cylinder and pour it into the 3.5 oz cup.

2.   Add glue to the cup until mixture reaches 50 mL line.  
3.   Have a VSVS member add 2 drops of green food coloring and stir well with a popsicle stick.  
4.   Pour into a new plastic bag inserted in 10 oz cup.

5.   Add 10 mL borax and stir.  This makes the 20% Gluey Putty.  
For the 80% glue/water gluey putty:

1.   Measure 10 mL water in the measuring cylinder and pour it into the 3.5 oz cup.

2.   Add glue to the cup until mixture reaches 50 mL line.  
3.   Have a VSVS member add 2 drops of green food coloring and stir with a Popsicle stick.  
4.   Pour into new plastic bag inserted in cup.

5.   Add 10 mL borax and stir.  This makes the 80% Gluey Putty.  
6. Stir the gluey putty until it becomes a uniform mixture. Once it is less like a liquid, take it out of the cup and knead it with your hands.  DO NOT put the gluey putty on desks or tables.

Exchange gluey putties with your partner so you can all feel the differences.  Discuss how they are different.  

Continued on Back…
IV.
DETERMINING THE PROPERTIES OF GLUEY PUTTY
Perform the following tests on the Gluey Putties.  

Observation 1
· Take a piece of gluey putty and roll it into a cylindrical shape (make a snake 2-3 inches long). 

· Hold the cylinder at both ends and slowly pull it apart. 

· Is this more like a liquid or a solid?  
Observation 2
· Roll the gluey putty back into a cylindrical shape again and pull it apart quickly. 

· Is this more like a liquid or a solid? 

Observation 3
· Roll a small piece of the gluey putty into a ball and put it in the shell.  Leave it for a few minutes and observe what has happened.  Is the gluey putty behaving more like a liquid or a solid here? 

Observation 4
· Roll the gluey putty into a ball and drop it on a clean desktop.  
· Is this more like a liquid or a solid?  
Observation 5
· Roll the gluey putty into a ball and put it inside the ziploc bag.  Zip the bag and place it on the desktop.  

· Use the bottom of your fist and hit the ball in the bag.  

· Is this more like a liquid or a solid?  
Observation 6
· Take the sea shell and press the top of the shell (design side) into flattened Gluey putty.  Remove the shell and look at the Gluey putty.  What happens?   
Observation 7

· Press the putty down onto newspaper and lift up. Do the words come off onto the putty? Does one of the putties work better than the others?
· Imprinting. Press a coin into each gluey putty. Can you see the impression of a coin? 
Does it hold?
Record your observations for each of the trials listed in the first table.  Discuss your observations with your partner for each of the three Gluey Putties.

Compare the Gluey Putties.  Do they behave like solids or liquids?  Fill out the comparison table.  Which is the most sticky? Least sticky? The most firm? Least firm? The most runny? Least runny?

Think:  Why does the putty feel cold?

Is the Gluey Putty a result of a physical or a chemical change?  Explain why.
CLEAN-UP:
Put the gluey putty into the ziploc bag and seal it so you can take it home.



Try to make impressions with coins or small objects at home.

V.  Tearing a Newspaper.

PROPERTIES OF GLUEY PUTTY:  Observation Sheet

1) Observation Trials

(If the 80% gluey putty behaves like a solid in observation 1, put an x under 80% in the solid box. If not, put an x under the 80% in the liquid box) Write how you know – example  “It flows”   or      “It breaks”

	Observation #
	Solid

80% / 50% / 20%
	Liquid

80%/ 50% / 20%
	How do you know?

	1-pull apart  slowly
	
	
	

	2-pull apart quickly
	
	
	

	3-put into a shell
	
	
	

	4-drop it
	
	
	

	5-hit it
	
	
	

	6- put on top of shell
	
	
	

	7- press on to paper
	
	
	


2) Print Test:  Press each Gluey Putty onto these words after you trace with a pencil. Does the pencil come off onto the Gluey Putty? Test 20% Gluey Putty (Green) Last!


     
  

3) Imprinting Test: (circle yes or no)

Do you see the coin imprint on 80% Gluey Putty?  Yes / No  Does it hold?  Yes /  No

Do you see the coin imprint on 50% Gluey Putty?  Yes / No  Does it hold?  Yes /  No

Do you see the coin imprint on 20% Gluey Putty?  Yes / No  Does it hold?  Yes /  No

4) Comparison Table:  Record some descriptions of each gluey putty. Example: Which is stiff?  Which is more like a liquid?

	80% Gluey Putty (Blue)
	50% Gluey Putty (White)
	20% Gluey Putty (Green)
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