Keep It Hot *
A class of students performed a series of experiments to determine which of several materials would be most effective for insulating a paper cup.

One group of lab partners tested four different materials:  black paper, white paper, aluminum foil, and cloth.  The following table shows their results.

	Insulating Material
	Temperature of water at start of experiment  
	Temperature of water after five minutes 
	Temperature of water after ten minutes

	Black Paper
	70oC
	60 oC
	52 oC

	White Paper
	50 oC
	45 oC
	40 oC

	Aluminum Foil
	85 oC
	70 oC
	60 oC

	Cloth
	60 oC
	54 oC
	48 oC


1.
This is the group’s statement of the problem: “We wanted to see which of the 
four materials would be good for wrapping around a cup.”  It this a clear 
statement of the problem?  Explain why or why not?

2.
The students concluded that the white paper was the most effective insulator 
because the cup wrapped in white paper showed the smallest drop in 
temperature.  Is this group’s conclusion valid?  Explain why or why not.

Another group in the same class tried to use various materials and combinations of materials.  The following table shows their results.

	Insulating Material
	Temperature of the water at Start
	Temperature of the water after five minutes
	Temperature of the water after ten minutes

	Four thicknesses of black paper
	80 oC
	74 oC
	70 oC

	Four thicknesses of white paper
	80 oC
	75 oC
	71 oC

	Four thicknesses of aluminum Foil
	80 oC
	72 oC
	66 oC

	Four thicknesses of cloth
	80 oC
	73 oC
	67 oC

	One thickness each of each material
	80 oC
	78 oC
	76 oC


3.
What valid conclusions can you draw from these results?  Explain your 
answer.

4.
Do you have enough information to replicate this group’s experiment?  If you 
think do, tell what information you have.  If you do not, tell what other 
information you would need.

Answer all questions as a Type Three writing assignment.  Your teacher will provide Focus Correction Areas.


Teacher Answer Key

Keep It Hot * 

1.
This is the group’s statement of the problem: ”We wanted to see which of the 
four materials would be good for wrapping around a cup.” this a clear 
statement of the problem?  Explain why or why not?

This item assesses students’ understanding of what constitutes and appropriate statement of the problem for a scientific investigation.  In this case, the group’s statement is not clear.  A clear statement of the problem would include an explanation of why they were wrapping the four materials around the cup. The purpose of the experiment is to determine which material is the most effective insulator for a paper cup.

2.
The students concluded that the white paper was the most effective insulator 
because the cup wrapped in white paper showed the smallest drop in 
temperature.  Is this group’s conclusion valid?  Explain why or why not.

This item assesses students’ understanding of conclusions drawn from scientific investigations and facts that affect their validity.  In this group’s experiment the white paper did show the smallest drop in temperature, however, the water in the four cups started at different temperatures which will affect the results.  It is also not clear if other important variables in the experiment have been controlled such as the amount of water used, how the cups were wrapped, or whether or not all the cups were covered.  The conclusion should also be considered very tentative because it is based upon only one trial of the experiment.
3. What valid conclusions can you draw from these results?  Explain your answer.

This item assesses students’ ability to draw conclusions from the results of a scientific experiment and discuss their validity.  The results of the group’s experiment indicate that the combination of the four materials is the best insulator tested.  The temperature of the water in the cup dropped the least, only about four degrees Celsius.  The starting temperatures of the water was controlled for the five cups increasing the validity of the conclusion, although it is still unclear if other important variables were controlled.

4. Do you have enough information to replicate this group’s experiment?  If you think so, tell what information you have.  If you do not, tell what other information you would need.

This item assesses students’ understanding of what constitutes an appropriate experimental design.  In this case, students do not have all of the information that they need to replicate the experiment.  Students are given some important information such as the starting temperature of the water and the amount of material wrapped around the paper cups.  However, other important information is missing such as the amount of water used in the cups, how the cups were wrapped, or whether or not the cups were covered.
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