
Ice Cold*
A class of students wanted to answer this question: “Which is better for melting ice, ordinary table salt or rock salt?”  One group of lab partners filled three identical beakers with ice and water.   Next, they added table salt to the first beaker, rock salt to the second beaker, and nothing to the third beaker.  Then they used thermometers to measure the temperature in each beaker.  The table below shows their results.

	Contents of Beaker
	Temperature After Five Minutes

	Ice Water and Table Salt
	-7oC

	Ice Water and Rock Salt
	-12 oC

	Ice Water without Salt
	0 oC


1. Why did this group bother to check the temperature of a beaker of ice that had no salt added to it?

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

A second group of lab partners in the same class approached the problem differently.  They put ten ice cubes in to beaker number one and ten ice cubes into beaker number two.  Then they sprinkled on a scoopful of table salt onto the ice in beaker number one and one scoop of rock salt onto the ice in beaker number two.  They did not measure the temperature of the contents of the two beakers, but after two minutes they poured off the melted water and then weighed the two beakers and their contents.  They obtained the following results:

	Mass of Beaker # one and contents
	Mass of Beaker # two and contents

	255 g
	250 g


3. What valid conclusions can you draw from this group’s experiment and results? Explain fully.

4.  What, if anything, could this group have done to improve their results?   

     Explain fully.

Answer all questions as Type Three assignments.  Your teacher will provide your Focus Correction Areas.


Teacher Answer Key

Ice Cold*
1. Why did this group bother to check the temperature of a beaker of ice that had no salt added to it?

This item assesses students’ understanding of the need to conduct a controlled experiment when investigating the effect of one variable on another.  The purpose of this experiment is to determine which form of salt, table salt or rock salt, is better for melting ice.  In this group’s experiment the third beaker containing only ice water serves as a control.  The control is used to compare the freezing point of ice without either type of salt.  Students may note that a control is not necessary for comparing the two salts.

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

This item assesses students’ understanding of what constitutes a complete and appropriate experimental design.  In this case, students do not have all of the information that they need to replicate the experiment.  Some of the additional information that students would need to know include how much of each type of salt, ice, and water were used, the initial temperature of the contents of the beakers, the temperature of the surroundings, how well the components were mixed, etc.

3. What valid conclusions can you draw from this group’s experiment and results? Explain fully.

This item assesses students’ ability to draw conclusions based upon data and to consider the validity of the conclusions.  While more ice appears to have melted in the beaker containing rock salt, the conclusion should be strongly questioned.  It is uncertain whether important variable have been controlled such as the initial mass of the ice, salty, and beakers, the exposed surface of the ice cubes, and the distribution of the salts.  The difference in the mass of the two beakers and their contents at the end of the experiment is not very large.  In addition, some of the salts may have been poured off with the melted water.

4.  What, if anything, could this group have done to improve their results?   

     Explain fully.

This item assesses students’ understanding of what constitutes a complete and appropriate experiment.  In this case, the group of students could have improved their experiment by determining the initial mass of the breakers, ice, and salts to make sure they were equal and by controlling other important variables.  They could have measured the volume of the water poured off.  In addition, an appropriate control could have been used and the group could have carried out the experiment several times.
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