	March Madness

	Activity Plan, Science 2
	Stop the Spread!


	March Madness: Activity Plan, Science 2



Lesson Summary: This activity will demonstrate the effects the living and working in close quarters with others has on the speed of disease transmission.  Students will perform two disease transmission simulations, one representing a crowded area, the other representing a less crowded area.  Students will use the results from the demonstration to draw conclusions about the speed of disease transmission in different environments.

Subject: Science: Unifying Concepts and Processes, Science in Personal and Social Perspectives

Health: Health Promotion and Disease Prevention, Advocating for Personal Family and Community Health

Grade Level: 

· Target Grade: 7  

· Upper Bound: 8
· Lower Bound: 6
Time Required: One class period

Materials: 
· 3 small test tubes per student
· 1 Pasteur pipette or eye dropper per student
· 0.0001M solution of HCl (see preparation instructions below)
· 0.1M solution of NaOH (see preparation instructions below)
· Phenol Red Solution (see preparation instructions below)
· Stop the Spread! Worksheet
Lesson Plan: 
· Before the activity, prepare the solutions of HCl, NaOH, and Phenol Red (see preparation instructions below).  The “infected” solution is the NaOH.  A small test tube with approximately 2 ml of NaOH should be given to one student.  This will be the “sick” student.  All other students should receive a small test tube with approximately 2 ml of HCl.  Set the Phenol Red solution aside for use later in the activity.
· Distribute the small test tubes (one with NaOH, all others with HCl) to the students.  These will be the "stock" test tubes.  Explain to the students that one person in the class is “infected” or “sick,” but do not tell them who it is.  
· Distribute an empty small test tube and pipette (or eye dropper) to each student.  This will be the "experiment" test tube.
· Instruct students to transfer about 1/3 of the liquid in the "stock" test tube to the "experiment" test tube. 
· Explain to the students how the demonstration will proceed:  The students are free to walk around the classroom.  When the teacher gives the signal, the students will find one person in the class to “come into contact” with.  This contact represents shaking hands with someone, coughing, or sneezing near someone.  The students will transfer 3 or 4 drops of the solution in their "experiment" tube to the other’s "experiment" test tube and record their first contact’s name.  This is considered one round.  
· You will do two simulations, one representing a less crowded situation, one representing a more crowded situation.  For the less crowded demonstration, use the entire class room, and perform 3 rounds of contact.  Represent the more crowded demonstration by using only half or only one corner of the classroom.  Explain to the students that since there is less space, it is more crowded, and there are more opportunities for you to come into contact with others.  Perform 10 rounds of contact for this demonstration.  Make sure the students are recording the names of their contacts for each round.  
· At the end of each simulation.  Students will return to their seats and the teacher will add one to two drops of phenol red solution to each student’s small test tube.  Explain to the students that their solution will turn red if they were “infected” during the process of coming into contact with other students.  If they are uninfected, their solution will remain colorless, or yellow.  On the blackboard or overhead, have only the infected students record their name and their contacts for each round.  
· Students can then attempt to determine who the single individual that started the spread of the disease was.  (This will be fairly easy to do for the less crowded demonstration, but for the more crowded demonstration, you may only be able to narrow it down to 2 or 3 individuals.) To assist with determining the individual who started the spread, the teacher could create a backwards tree diagram, with all students who are infected on top, then all the students they came into contact with in round 9 next on the tree, and so on.
Assessment: Students are to complete the Stop the Spread Worksheet.
Background & Concepts for Teachers: 
· Preparation of solutions:  To prepare the .0001M HCl, add 1mL 1M HCl (prepared by adding 11ml of 32.3% concentrated HCl to 89 ml of water) to 99 ml of water. 

· To prepare the 0.1M NaOH, add 0.4 grams of NaOH, and add water until you reach a volume of 100ml.  

· To prepare the Phenol Red solution, dissolve 0.1 grams of phenol red into 100 ml of water.

· If you school does not provide these reagents, they can be purchased from http://www.sciencestuff.com.

· Phenol red is an indicator solution that turns red or pink in alkaline (basic) solutions.  The “infected” solution is diluted sodium hydroxide, which should produce a pH high enough to change the color of the indicator to red.  The “uninfected” solution is a diluted solution of hydrochloric acid, which should produce a pH too low to change the indicator red, instead the color will change a pale yellow.
TEKS:
7.2 (C) Organize, analyze, make inferences, and predict trends from evidence

7.2 (D) Communicate valid conclusions

7.2 (E) Construct visual aids using tools including computers to analyze data

7.3 (D) Evaluate research’s impact on science, society, and the environment 
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