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Soiled Again*
A group of students prepared a vinegar-and water solution to simulate acid rain.  After determining the pH, they poured the solution through cups that contained various earth materials such as sand, potting soil, and crushed limestone.  The students measured the amount of the solution that percolated, passed through, a hole in the bottom of each cup in a set amount of time, and they tested the pH of the drippings.
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Go onto the next page and answer the questions as a Type Three writing activity.

The results of the group’s experiment are shown in the following table.

	Earth Materials


	pH of ‘acid rain’ before percolation
	Amount of ‘acid rain’ percolated in three minutes


	pH of percolated ‘acid rain’

	Sand


	3.0


	30 mL
	3.5

	Potting soil


	3.0
	20 mL
	3.5

	Crushed limestone


	3.0


	90 mL
	5.0

	All three Earth materials


	3.0
	50 mL
	5.5




1. What is one problem that this group is investigating? State the problem in your own words.

2.   What are the variables that need to be controlled in this experiment?     

Explain why it is important to control them?

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

4. The group concluded that sand and potting soil have the same ability to neutralize acidity because in each case the pH went from 3.0 to 3.5 Based on this group’s experiment and results, do you think the group’s conclusions is valid?  Explain why or why not. 

Your teacher will provide Focus Correction Areas for these questions. 


Teacher Answer Key

Soiled Again*
1. What is one problem that this group is investigating? State the problem in your own words.

This item is intended to assess students’ ability to define a scientific problem in their own words.  In this experiment, two related problems are being investigated:  Comparison of the rate of percolation of three different earth materials, and comparison of neutralizing ability of the three earth materials.  Responses should clearly state the independent and dependent variables to be investigated.

2. What are the variables that need to be controlled in this experiment?     

Explain why it is important to control them?

This item is intended to assess students’ understanding of the need to conduct controlled experiments when investigating the effect of one variable on another.  The variables that need to be controlled in this experiment include the initial amount of acid rain solution poured through the materials, the initial pH of the acid rain solution, the amount of earth material, the size of the hole in the cup, and the amount of gauze used. 
3.Do you think you have enough information to replicate this group’s experiment?  If you think you do not, tell what other information you would need?

This item is intended to assess 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.  Additional information that students would need to know includes how much earth material was used and how much acid rain solution was used.
4. The group concluded that sand and potting soil have the same ability to neutralize acidity because in each case the pH went from 3.0 to 3.5.   Based on this group’s experiment and results, do you think the group’s conclusions are valid?  Explain why or why not. 

This item is intended to assess students’ ability to draw conclusions based upon data and to consider the validity of those conclusions.  For this experiment, the group’s conclusion should not be considered valid because, while both the sand and potting soil changed the pH of the acid rain solution from 3.0 to 3.5, the sand allowed more solution to pass through in the given time.  It is also unclear whether or not the group controlled important variables such as those described in question two.  This group’s experiment also included only one trial, which casts doubt on the validity of the results.
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