
THE UNSUSPECTING MURDER ACTIVITY – Teacher Copy
Objective

To test different types of hand-washing methods and determine which one is best.

Materials for teacher

• Two 14.5 oz. cans of sliced beets (average of 10 to 12 slices per can)

• Can opener

• A pair sterile plastic gloves

• Plastic forceps or tongs

• Isopropyl alcohol (for disinfecting)

Materials for each team

• “Which Hand-Washing Method is the Best?” student handout

• “Hand-Washing Methods” student handout

• Three 100 mm x 15 mm sterile plastic Petri dishes

• Cotton swabs

• Tape

• Permanent marker

• Regular soap 
• Antibacterial soap (with antiseptic like triclosan) 
• Hand sanitizer (with ethyl or isopropyl alcohol) 
• Paper towels 
Background
Mary Mallon was a healthy carrier of the typhoid bacteria. Because she was a cook and handled food, she transmitted the disease to some of the people she worked for. Hand washing is one way to help stem the transmission of disease. In this activity students will test the efficiency of different types of hand hygiene.
Vocabulary Terms:

Bacteria: microscopic, single celled organisms that can be helpful or harmful to the human body

Contagious: able to be transmitted to others, through direct or indirect contact

Epidemiology: branch of medicine that studies the causes, distribution, and control of diseases in populations

Infectious: capable of causing an infection

Quarantine: enforced isolation or restriction of a person or persons to slow or halt the spread of a contagious disease. It is possible for an individual to have an infection but not be contagious. 

TEACHER NOTES:

Molds and some kinds of bacteria are likely to grow on the beets. The molds will probably look fuzzy green or white while the bacteria may be one of several colors (such as pink, yellow, or brown) or colorless and look shiny or dull. The bacteria are likely to grow in lawns (individual colonies that merge together to form a mat of bacteria). The beet provides the nutrients and water that the bacteria and molds need to grow.

The growth on the beets provides evidence that microorganisms can be transmitted by hands. One strong point of the evidence is that all of the control beets likely showed growth while the beets for the teams that used antibacterial soap and hand sanitizer likely showed less growth. 

One weakness is that the experiment might not be entirely sterile; bacteria and mold from several sources could have contaminated the beets.

According to the Center for Disease Control (CDC), plain soap is good at reducing bacterial counts, antibacterial soap is better, and an alcohol-based hand rub is the best. However, students’ results may vary depending on how well they washed their hands with each type of cleaner. 

You may want to repeat the experiment with students and have them wash their hands for a full minute and compare results of both trials. Remind students that while their hands contain many harmless bacteria, they can also transmit bacteria and viruses that can cause illness. 

According to the Center for Disease Control, one of the most important steps individuals can take to keep from getting sick is to wash their hands.

Both alcohol-based sanitizers and antibacterial soaps can kill harmful bacteria, such as streptococcus, salmonella, and E. coli, but do not claim to kill viruses (although some viruses are susceptible to these cleansers). Sanitizers work by using alcohol to kill the bacteria which usually contain 60% to 95% ethanol or isopropanol.

Antibacterial soaps rely on an antiseptic agent, such as triclosan, to kill the bacteria. Regular soap, which can remove bacteria through the action of its bubbles, is not designed to kill bacteria or viruses. 

Hands should be washed at the following times: 

· before, during, and after preparing food

· before eating 
· after using the bathroom

· after exposure to animals or animal waste

· after handling garbage

· after coughing, sneezing, or blowing your nose

· if you are sick or have been around a sick person. 

Because bacteria can be transmitted to food, it is especially important that people involved with food preparation (as Mary Mallon was) frequently and properly wash their hands so they do not spread disease by fecal-oral transmission.

Activity
1.  Prior to the activity, thoroughly disinfect the tongs by spraying or soaking them in alcohol (you may want to wash the can opener and tongs in a dishwasher and store them in a plastic bag prior to disinfecting). (Note: To increase the sterility of the experiment, consider using sterile agar plates instead of the beets.)

2.  Ask students if they have ever seen a sign in a restaurant bathroom that read: “Employees must wash hands.” Why do students think these signs are there?

3.  Ask students what they think would be the best way to keep hands clean. What kinds of products, if any, do they think would be best? What water temperature? What amount of time spent washing? Write students’ answers on the board.

4.  Tell students that they are going to test four methods (a fifth group will serve as the control) of hand hygiene (you may want to adapt these methods to reflect students’ suggestions): 
1) Water only
2) Regular soap

3) Antibacterial soap

4) Hand sanitizer
5.  Divide students into five teams of four students each and provide each team with a set of materials. Each team will be assigned one of the following variables:

Control Team:  No washing method

Team 1:  Washing with water only

Team 2:  Washing with regular soap and water

Team 3:  Washing with antibacterial soap and water

Team 4:  Washing with hand sanitizer only

6.  Have each team develop a hypothesis stating which of the four methods they think will work best and why. Then have students conduct the experiment as outlined in Which Hand Washing Method is the Best handout. As students start their hand-washing techniques, put on the plastic gloves and open the two cans of beets. Have each team use the tongs to retrieve three beet slices, one for each of the team’s three Petri dishes. You may want to disinfect the tongs with alcohol between team uses.

7.  Have students record their results in a journal each day, making sure to include diagrams. After four days, compare the growth on the beets from the different teams. 
As a class, answer the following questions:


• How did each set of beets compare to the control team’s beets?


• Which experimental team’s beets had the least bacteria?


• What areas (palms, in between fingers, under nails) were washed the most 
              thoroughly by each technique and what areas were washed the least thoroughly?


• Was there any growth on the control beets?

9.  Discuss the results with students. What results were most surprising? It’s likely that all the beets showed some microbial growth because the experiment was not completely sterile. Discuss with students where microorganisms might have come from (beet, plastic tongs, cotton swab, Petri dish, tap water, air). How could the experiment have been made more sterile?

10.  To conclude, discuss with students why and when it is appropriate to wash hands.

Note:  An extension to this activity would be to have students research the controversy about whether using antibacterial soaps encourages the growth of new bacteria that are resistant to these products.
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