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Lesson Summary: This activity will allow groups of students to visualize how the populations can grow resistant to diseases. The students create populations of people out of paper dots and see how the population's genetics varies through time. They will then demonstrate why the environmental changes that occurred when the Europeans came to the New World affected the survival of the Native Americans. 



Subject: Science: Life Science 

Health: Analyzing Influencing Factors on Health

Grade Level: 

· Target Grade: 8  

· Upper Bound: 8

· Lower Bound: 6
Time Required: One class period.

Materials:

· red and green construction paper

· hole punch
· plastic baggies

· scissors

· Activity Worksheet
· Question Worksheet 
· Map Handout
Lesson Plan: 
· Before the class, punch out red and green circles from construction paper; make sure you have enough for each group to have 200 circles, 100 of each color. Sort them into individual bags containing 50 circles of one color. 
· Also before class, use the Europe and New World Outlines from the Map Handout as a template to trace a set of maps for each group. A set of maps includes one Europe on red paper and two New Worlds, one on green paper and one of red.
· Have the students work in groups of 3. Give each group one copy of the Activity Worksheet along with a set of maps and have each of the students cut out one of the three maps.  Explain to the kids that the red areas represent environments with disease and the green areas represent areas without diseases. 

· Give each group one baggie of red circles and one of green circles. The paper circles will represent the populations of Europe and New World.  The red dots represent disease resistant people while the green dots represent people without disease resistance. 
· Have all the groups get out the red map of Europe.  Put the 50 red and 50 green dots on the map. 

· Have one student be in charge of spreading out the circles and timing, and the other student be in charge of picking them up and the third will be in charge of the worksheet. 

· The first student will spread the red and green punch outs evenly across the board, while the second student has their eyes closed.  When the first student is ready, he/she will tell their partner to open his/her eyes pick up as many punch outs as they can in five seconds. The first student will count aloud to 5 then say STOP.  The easiest way to pick them up is to use one finger to press firmly against the punch out, and it should stick easily to the finger.  The object is not to try to pick up an even number of red and green punch outs, but to pick up the first punch outs he or she sees.  Having the other student count aloud increases the feeling of pressure and should help prevent students from trying to select one color over another intentionally. 
· The third student will then count the number of remaining red and green punch outs, and tally them in the worksheet chart.  The circles that were removed can be put back into the baggies. 

· The students should then switch roles and repeat the experiment two more times, so that every student in the group has done each job once.  These next two trials will be done with the circles that remained from the previous trial.  The teacher should then explain to the students that the diseases of small pox, chicken pox and the flu had been prevalent in Europe for some time.  The people with genetic resistance to disease were more likely to survive and through time the population became more resistant to those diseases. Looking at the board, the students should see that there are more red dots (resistant people) than green dots. 
· Have the students mark the circles that are left on the sheet by putting a dot on one side with a pen.  The dotted circles represent Europeans; they should then be set aside to be used later in the activity while the previously removed dots should all be in the baggies. The students should take those two baggies back to the teacher and exchange them for two new baggies from the teacher.
· The groups should then set aside the European sheet and get out the green New World sheet.  The students should put the new baggies' 50 red and 50 green dots on the green New World sheet.  They should perform the same experiment as before, repeating three times until everyone has performed each role.  Again, the circles that are removed should be placed in the baggies and the next trial will use only the remaining circles. 
· The teacher should explain that before the Europeans came over the disease resistant individuals did not have any advantage over the others so that genetic trait did not increase in prevalence. 

· Now it is time for the Europeans to come to the New World.  When the Europeans came over, they brought the diseases with them.  This changed the New World environment. Have the groups bring out the red New World sheet. 

· Have the students move the circles from the green New World sheet to the red New World sheet and add the dotted circles from the Europe sheet, making sure that you place them dotted side down.  Now we have a mixture of Europeans (dotted circles) and Native Americans (non-dotted circles) living together. 
· The students will repeat the experiment again with one variation.  The first and second students jobs are the same but the third student will now count the number of remaining dotted and non-dotted green punch outs, and tally them in the worksheet chart.  These represent the number of surviving Europeans and Native Americans.  The students should then switch roles and repeat the experiment two more times, so that every student in the group has done each job once.  
· Have the students notice how at the beginning of the red New World trials, most of the dotted circles were red while most of the non-dotted circles were green.  This shows that most of the Europeans in the New World were resistant to disease while most of the Native Americans were not.  As the experiment continued it was mostly the green (and therefore, mostly the non-dotted) circles that were picked off. 

· This is similar to the population in the New World.  When the New World environment was changed and diseases occurred, it was mostly the Native Americans who died because the population was not disease resistant overall. 
· Hand out the Question Worksheet and have students answer the questions. 

Lesson Extensions:

· To have a more visual representation of the survival rates, the students could graph a survival curve and examine the trends.  You could also have them continue experimenting with the green and red boards and see if they can get one color fixed in the population.

References:
· This activity has been modified from the Introductory Biology Notebook at Texas A&M University. 
TEKS:

8.2 (B) Collect data by observing and measuring

8.3 (C) Represent the natural world using models and identify their limitations

8.11 (A) Identify that change in environmental conditions can affect survival
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