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Inquiry Lab • Scientific Method

Chapter 1
Green vs. Conventional Cleaners
Objective  Design a procedure to test the relative effectiveness of glass cleaners.
Advance Prep  Make the two types of “green” glass cleaners.

Pacing  35–45 min.
Materials

For each group of 2–4 students: 

	• 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
	


Safety  [image: image1.png]


 [image: image2.png]


 [image: image3.png]


 [image: image4.png]


 [image: image5.png]



Although these are common household materials, common-sense safety precautions apply. Ensure that cleaning solution is not inhaled or ingested. If any cleaning products make contact with skin, wash the affected area with soap and water.
Teaching Tips
	Materials
	As students design their procedures, they will select specific materials to use, including which surface(s) they will clean.

	
	One or two sets of bottles may be shared by the entire class.

	Procedure
	Step 1  Different groups may come up with different meanings for the term effective. This can be an illustration of why scientific investigations must contain unambiguous descriptions of terms.

	
	Step 3  Students need to consider what surface(s) they will test and how they will assess results.

	
	Step 6  Data tables will vary depending on the methods the group will use and the data they will gather.

	Analyze and Conclude
	Extension  Groups could also provide peer reviews of one another’s methods and findings.


Answers

1.
Answers will vary. Sample answer: The same substance, such as air-dried juice, grease-pen, or lipstick could be applied to three identical surfaces. Alternatively, the same window could be divided into three sections, one section for each cleaner. 

2.
Answers will vary. Sample answer: Type of surface cleaned, type of material used to wipe the surface, duration of cleaning, method of cleaning, pressure of hand against the paper towel against the surface. 

3.
Answers will vary. Answers should show an understanding of observation and data collection and how to document methods used for an experiment so that others can follow the instructions accurately.

4.
Answers will vary. The table needs to be appropriate for recording the type of data the group will collect.

5.
Answers will vary. Sample answer: Cleaner A and the conventional glass cleaner had similar effectiveness. Cleaner B was not as effective as the others.

6.
Answers will vary. Sample answer: Amount of cleaner: we used 3 sprays of each cleaner; surface: we used the same glass for each trial; degree of dirt: we applied a 3-cm line of lipstick for each trial; duration of cleaning: we rubbed the glass in circles for 20 seconds; type of material used to wipe: we used newspaper for each trial.

7.
No. “Better” is an opinion or a value judgment. A scientific investigation can only report what happened. The investigation can report which cleaner was more effective, according to defined criteria. Someone might think that a cleaner was “better” for different reasons—because of green ingredients or because of pleasant odor, for example.

8.
Answers will vary. Sample answer: I would suggest that people use a green window cleaner. I think that even if it is not the most effective, it is worth using for health reasons and environmental reasons.

9.
Answers will vary. Students should reflect on another group’s methods and their own group’s methods. They should then provide a description of revisions that could be made to their own group’s methods.
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