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Inquiry Lab • Scientific Method

Chapter 1
Green vs. Conventional Cleaners
Directions: Read the entire lab before doing the procedure and answering the questions. 

Problem  How does the effectiveness of environmentally friendly glass cleaners compare to the effectiveness of a conventional glass cleaner?
Background
Ammonia (NH3) is a compound found in many glass cleaners. It is produced in an industrial process that is extremely energy-intensive. Although ammonia is an effective cleaning agent, it is also an irritant to skin, eyes, throat, and lungs. People with asthma or other respiratory conditions may be especially sensitive to ammonia.

Some consumers want to avoid ammonia-based window cleaners to limit effects on the environment or alleviate health concerns—but all consumers want their cleaning products to be effective. In this inquiry lab, you will determine if either of two types of “green” window cleaners are as effective as conventional cleaners.
Materials

	• spray bottle of green glass cleaner A (¼ c white vinegar, ½ tsp liquid dish soap, 2 c water)
	• paper towels, newspapers, or clean cloths

	• spray bottle of green glass cleaner B (¼  c white vinegar, ¼ c water, 1 tbsp cornstarch)
	• safe-to-test surfaces to be cleaned

	• spray bottle of ammonia-based conventional glass cleaner
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Materials are not safe to consume or inhale and may irritate skin. Wear goggles and gloves while doing the procedure, and wash hands thoroughly with soap and water after handling the materials. Wipe up spills immediately.
Procedure

Step 1
Discuss with your group what it means for a window cleaner to be “effective.” What are the characteristics of an effective window cleaner?
Step 2
Work with your group to develop a hypothesis. Write it down. If you use the word effective in your hypothesis, define what you mean.
Step 3
Discuss with your group how you could test the effectiveness of a window cleaner with the materials that are provided.
Step 4
Work with your group to develop methods to test your hypothesis. Write your methods so that anyone could follow them, step by step.
Step 5
Check your methods to be sure to control appropriate variables. Revise your methods if needed.
Step 6
Make a data table to record your data.
Step 7
Gather the materials you will need to test your hypothesis.
Step 8
Use your materials and methods to test your hypothesis.
Step 9
If necessary, go back to Step 4 and revise your methods. Then conduct Steps 5–8 again.
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Build Science and Reasoning Skills

Imagine you are comparing Cleaner A with Cleaner B. You use one spray of Cleaner A and two of Cleaner B. You find that Cleaner B removed more dirt than Cleaner A. Based on your test, what can you conclude?

Controlling Variables

In the scenario above, the amount of cleaning solution used was different in each trial. Therefore, you cannot tell if Cleaner B removed dirt because of its ingredients or because you used more of it. When you control a variable, you make sure that it does not change. That way, you can make sure that the variable you intentionally change is responsible for any variation in the experimental results. In your methods, you need to control for the amount of cleaning solution used.

EXAMPLE

Let’s say that you are controlling for amount of solution by using two sprays of each. Now imagine that you test Cleaner A on a very dirty surface and Cleaner B on a surface that is only slightly dirty. In this scenario, you cannot tell whether your results are a function of the type of cleaner or a function of the amount of dirt on the surface you are cleaning. In your methods, you need to control for the amount of dirt on the surfaces tested.

TRY IT

1.
How could you control for the amount of dirt on the surfaces you test?

2.
What other variables will you need to control in your methods?
Observe and Collect Data
3.
In the space below, write down your methods—your step-by-step procedure. Make sure that you write the description of the procedure so that anyone can follow it.

4.
In the space below, make a table to record the data you collect. Then enter your data.

Analyze and Conclude

5.
Interpret Data  What difference in effectiveness, if any, did you notice among the different cleaners?
6.
Control Variables  Which variables did you control? Describe the methods you used to control each variable.
7.
Evaluate  Can this investigation determine which cleaner is better at cleaning glass? Explain.
8.
Form an Opinion  Which type of window cleaner would you suggest people use? Explain your answer.
9.
Extension  Compare your data collection methods with those of another group. How were the methods similar and how were they different? Based on your experience and the other group’s experience, what revisions would you make to your data collection? Explain.
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