CAPT Strand 3: Polymers  (2011)
A student performed the following investigation to test four different polymer plastics for stretchability. 

Procedure: 

1. Take a sample of one type of plastic, and measure its length. 

2. Tape the top edge of the plastic sample to a table so that it is hanging freely down the side of the table. 

3. Attach a clamp to the bottom edge of the plastic sample. 

4. Add weights to the clamp and allow them to hang for five minutes. 

5. Remove the weights and clamp, and measure the length of the plastic types.  

6. Repeat the procedure exactly for the remaining three plastic samples. 

7. Perform a second trial (T2) exactly like the first trial (T1). 

The student recorded the following date from the investigation. 

	Plastic Type
	Amount Stretched (mm) T1
	Amount Stretched (mm) T2

	A
	10
	12

	B
	22
	23

	C
	14
	13

	D
	20
	20


1a.  Draw a conclusion based on the student’s data. 

1b. Describe two ways the student could have improved the experimental design and/or validity of the results. 
Sample Response:

Conclusions:
· Plastic sample B has more stretchability than the other polymer plastics.
· Plastic sample A has the least amount of stretchability compared to the other polymer plastics.

· Not all polymer plastics have the same stretchability.

· Different polymer plastics have different stretchability (and are therefore suited for different

               applications).
· A reasonable conclusion cannot be drawn due to procedural errors.

· Other reasonable conclusions

Experimental Design Improvements:

· Provide the before and after measurements for length (Did the samples all start out the same size?).
· Make sure the samples are all of the same thickness. Variations in thickness could have caused       variations in stretchability. 
·  Perform additional trials. Some of the samples have similar stretchability (A and C, B and D). Two    trials may not be enough to conclusively state that one is more stretchable than the other.
· Indicate how many weights were added to the clamps (Was it the same number for each sample?)
· Other acceptable responses

3-Point Rubric:

Score 3

The response draws a valid conclusion supported by the student’s data and describes two ways the student could have improved the experimental design and/or the validity of the results.

Score 2

The response draws a valid conclusion supported by the student’s data and describes one way the

student could have improved the experimental design and/or the validity of the results.

-or-

The response describes two ways the student could have improved the experimental design and/or the validity of the results but fails to draw or incorrectly draws a conclusion from the student’s data.

Score 1

The response draws a valid conclusion supported by the student’s data but fails to describe, or

incorrectly describes, how the student could have improved the experimental design and/or the validity of the results.

-or-

The response describes one way the student could have improved the experimental design and/or the validity of the results but fails to draw or incorrectly draws a conclusion from the student’s data.

Score 0

The response provides little or no correct information from the polymer investigation.
Sample Student Responses: 

Response #1: (3)

The data shows that plastic B stretched the most being 22 mm T1 and 23 mm T2.  The students could have made the experiment better if they did one more trial also they could have been more specific in there procedure for example they should have told you the amount of weight you add to the plastic. 

Response #2: (2)
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Response #3: (1)
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Response #4: (0)
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Response #5: (3)
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Response #6:  (0)
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