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Activity Summary: 
“An Escape from Bioterrorism!” explores the idea of how scientific modeling fits in to the scientific method.  This activity is designed to get knowledge and ideas of how bioterrorism could be dangerous and how we can prevent it from spreading. To gain the best knowledge on the bioterrorism, students will participate in a hands-on activity to test a simple model of vector-borne disease.  Afterwards, the class will discuss the results and its effects to the real world.  The entire activity is structured around the scientific method.  This activity is prepared with the reference of PEER module “Texas, 1867,” but it can stand alone.


Subject: 

· Math: Representation. 

· Science: Unifying Concepts and Processes, Science as Inquiry, Science in Personal and Social Perspectives, Life Science. 
Grade Level: 

· Target Grade: 7

· Upper Bound: 9 

· Lower Bound: 5
Time required: 1 hour

Activity Team/Group Size: entire class of 10-50 people.

Reusable Activity Cost Per Group [in dollars]: $3

Expendable Activity Cost Per Group [in dollars]: $6

Authors: 
Undergraduate Fellow Name: Meet Shah

Date Submitted:  September 16, 2008
Date Last Edited: 

Parent Lesson Plan(s): 

· “Texas, 1867” PEER Module

Activity Plan: 


The purpose of this activity is to educate students about scientific method that explains effects and causes of bioterrorism. For the same, the class students will structure a discussion around a hands-on activity.  During the activity, groups of students will play role as Food product (infected by plague, but still unknown), and people in different regions in the nation. Some food products from the farm is infected.  The goal is for about 1/3 to 1/2 of the people to be infected at the end of the activity.  This simulation will act as a springboard for further discussion of the scientific method.

1. Before starting the activity, please discuss how many people will act as infected, non-infected food products and how many will act as consumers of food (men).
2. Also before beginning the activity, prepare one small container (about 8 fl.oz. in size) for each student.  Fill each container about 1/4 to 1/3 full of flour for the consumers (men). 

3.  Add a 1:1 baking soda: flour mix in the cups of food products coming out of the farm.  Place a mixing stick in each cup.

4. Begin by introducing students to the scientific method.  This, and ensuing steps, are best done using the accompanying PowerPoint presentation.  Lead your students through the scientific method up to the point of experiment.
5. Have each student stand in front of one of the pre-prepared containers.
6. Explain that ___ food products, some carrying plague, have just entered the classroom.
7. Identify the food products (with stickers or some sort of costume), and explain how the food products is processed till it reaches the consumer (From farm via transport to different places in the country).  This takes a bit of imagination.  The food products (people who are acting as a food products in the activity) first dumps the contents of its container into the consumers (men) container (this symbolizes the consumption of food products and exposing that person to all of the germs on it).  The person then mixes the mixture thoroughly. (Symbolizing the disease swallowed into the person’s blood).

8.  To test the affect of infection, pour a small amount of vinegar (about 1 tsp.) into each container belonging to a person, but not to the food products.  The mixture will bubble up if a person is infected.  Ask the students why we did not test the effect of food products that are infected (the correct answer is because there is no easy way to see process the food production and verify the disease that it carries, since they do not show symptoms like people).

9. Record the number of infected people.

10. Add your starting numbers to the model, and see if the model accurately predicts the results of the activity.  Discuss the results.

11. Test the infected food products, and see if the results match the model.

12. Discuss the assumptions of the model, and how valid each is:

a. Anyone who eats infected food products becomes infected,

b. The effects of diseases vary by how hazardous they are.

13. Discuss the applicability of this model and how it could be tested in real life.


Assessment: 

Have students complete the Modeling spread of disease worksheet found below.  Also, students should have a better understanding of the scientific method, and performing a general test over the scientific method should demonstrate this.

Learning Objectives: 

The primary purpose of this activity is for students to better understand the scientific method by engaging in a hands-on activity.  This activity also introduces the students to the description of scientific processes using mathematical models.  Also, students will be introduced to the critical evaluation of scientific ideas.  Even though the latter is a more advanced concept, it is an extremely important part of being a successful scientist.
Background & Concepts for Teachers: 

The creation of Bio-terrorism activity has been taken from reference of the PEER module “Texas, 1867” which indicates the spread of yellow fever in 1867. The disease through Bio-terrorism is spread through different viruses and is transmitted to the human by any food-product that he/she consumes.  It may cause serious vomiting, and jaundice, fever, aches, and can lead to delirium, coma, and death.

In order to design this model, several assumptions have been made.  Two of them which may be explored through the activity are: 1) anyone that consumes food that is a targeted by Bioterrorism becomes infected, and 2) The effect of Bioterrorism may cause serious troubles.
Materials List: 

All materials can be purchased at the grocery store.


Each student will need: 

· one small container (an 8 fl.oz. plastic cup works well)

· a mixing stick

· 3 fl.oz. of flour

Each food product will need a means of identifying him/herself .

Each initially infected food product will need 1.5 fl.oz. of baking soda.

You will also need one small container of vinegar for the class.

Multimedia Support and Attachments: 
· Texas, 1867  PEER Module
· PowerPoint Slide Show
· Model 1 that shows the spread of disease (yellow fever) through Texas in 1867 and can be used for experimentation with the model.

· Model 2 that predicts the results of the activity (same as the other model, but presented in a different way)

. 
Activity Scaling: 

· To simplify the activity, class discussion could be used in place of the worksheet.

· More advanced students could explore the theory behind the model or construct mathematical models of their own.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments: 





