
Introduction

In recent years, a number of different antibacterial soaps, cleaners, detergents, mouthwashes, and other home and health care products have been introduced to the market. How effective are they at killing germs? Do all of them work the same, or does their effectiveness differ among brands? Is that antibacterial soap really that much different from the regular old bar of soap?  Today you will design and implement an experiment that tests the effectiveness of three (3) of these antimicrobial products. This will be very fun and very exciting.
Antimicrobial agents are of three basic types: antiseptics, or chemicals used to inhibit bacterial growth on living tissues; disinfectants, or chemicals used to inhibit bacterial growth on nonliving things; and antibiotics, or compounds that block the growth and reproduction of bacteria within living organisms.

Problem 
         _________________________________________________________________

Hypothesis
        If _______________________________________________________________

then   ___________________________________________________________________________.

Possible Materials

One petri dish with sterile nutrient agar, bacteria from desk or hands, various cleaners, permanent marker, adhesive tape, incubator, sterile cotton swabs, sterile cotton balls, distilled water, medicine cups, ruler.
Procedure
        Please write in complete sentences.
1. Describe how the experimental and control groups will be treated differently.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. State three factors that must be kept constant in both the experimental and the control groups.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Describe the data you will collect in your experiment. Is this data quantitative or qualitative?
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Explain three things you will do to prevent your petri dish from becoming contaminated.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Write out the steps you will follow when performing your experiment.
a. ________________________________________________________________________

b. ________________________________________________________________________

c. ________________________________________________________________________

d. ________________________________________________________________________

e. ________________________________________________________________________

f. ________________________________________________________________________

g. ________________________________________________________________________

h. ________________________________________________________________________

i. ________________________________________________________________________

j. ________________________________________________________________________

k. ________________________________________________________________________

l. ________________________________________________________________________

m. ________________________________________________________________________

n. ________________________________________________________________________

Data/Observations 
    Construct a data table OR diagram to record your results.

Conclusion 

Please write in complete sentences.
1. What was the independent variable in this investigation? What was the dependent variable?

2. Did your data support or refute your hypothesis? Justify your answer with specific data.
3. Fill in the chart below:
	Possible Source of Experimental Error
	How to Correct This in the Future

	
	

	
	

	
	


4. Explain why it may not be beneficial to kill all microbes.
5. Describe two improvements to your experiment that would make the results more valid.

6. Based on this experiment, what is one other related question you would like to investigate?
	Achievement level
	Task-specific clarification

	0 
	You did not reach a standard described by any of the descriptors below.

	1−2 
	You were able to: 

1. state a problem or question to be tested by a scientific investigation based on which cleaner inhibits bacteria the best
2. outline a testable hypothesis about which cleaner inhibits bacteria the best
3. outline the dependent, independent and controlled variables

4. design a method, with limited success.

	3−4 
	You were able to: 

1. outline a problem or question to be tested by a scientific investigation based on which cleaner inhibits bacteria the best
2. formulate a testable hypothesis using scientific reasoning about which cleaner inhibits bacteria the best
3. outline how to manipulate the dependent, independent and controlled variables, and outline how relevant data will be collected

4. design a safe method in which you selected materials and equipment that would be of assistance during the experiment.

	5−6 
	You were able to: 

1. describe a problem or question to be tested by a scientific investigation based on which cleaner inhibits bacteria the best
2. formulate and explain a testable hypothesis using scientific reasoning about which cleaner inhibits bacteria the best
3. describe how to manipulate the dependent, independent and controlled variables, and describe how sufficient, relevant data will be collected

4. design a complete and safe method in which you selected appropriate materials and equipment that would be necessary for the experiment.

	7−8 
	You were able to: 

1. explain a problem or question to be tested by a scientific investigation based on which cleaner inhibits bacteria the best
2. formulate and explain a testable hypothesis using correct scientific reasoning about which cleaner inhibits bacteria the best
3. explain how to manipulate the dependent, independent and controlled variables, and explain how sufficient, relevant data will be collected

4. design a logical, complete and safe method in which you selected appropriate materials and equipment that would be necessary for the experiment.


Pathogens in Peril?


An experiment designed and implemented by __________________________








