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Bioterrorism and Biosecurity
Download all Associated Files for this lesson from our Website



Summary: This lesson provides an introduction to the concepts of both bioterrorism and biosecurity and how they specifically affect agriculture.  This is accomplished through a PowerPoint lesson reviewing the main concepts of both, and also through activities intended to further explain these threats to a country.  The activity following the lesson allows students to visualize the spread of disease, and a corresponding activity allows for evaluation of what they have learned.
 
Keywords: biosecurity, bioterrorism, critical points, infectious agents, prevent, quarantine, risk assessment 
Subject TEKS:  §130.184. Political Science II (One to Two Credits).
(3)  The student analyzes international relations. The student is expected to:
(D)  defend the nature of foreign policy by examining the behavior of nation-states;

(E)  compare types of foreign policy decisions, including micro-, macro-, and crisis-decisions;

(G)  analyze what a nation-state does when faced with a problem that requires resolution;
§130.3. Livestock Production (One-Half to One Credit).
(7)  The student identifies animal pests and diseases. The student is expected to:

(A)  describe the role of bacteria, fungi, viruses, genetics, and nutrition in disease; and

(B)  identify methods of disease control, treatment, and prevention.

Grade Level: 9th – 12th grade
Learning Objectives: 

The learner will: 

· Compare and link the ideas of biosecurity and bioterrorism 
· Apply knowledge learned from the PowerPoint and previous knowledge of vaccination and disease to understand good biosecurity practices

· Extend knowledge learned to situations that may occur in the United States and the effects of these situations
Time Required: 
Lesson introductory discussion and PowerPoint: 1 class period

Activity: 1 class period


Assessment Paper: 1 class period

TOTAL: ~3 class periods
Materials: 
· Plastic cups-one for every student (they can be washed and reused each period)

· Saturated baking soda solution

· Vinegar

· Distilled Water

· Phenolphthalein indicator (see resources) or

· Boiled Cabbage indicator (recipe included)
Background/Concepts for Teachers: teacher should be aware of the threat of bioterrorism and the benefits of biosecurity.  They should also have basic knowledge of the science behind disease contraction, vaccination, and their roles in agriculture.
Vocabulary / Definitions: 
Biosecurity - procedures intended to protect humans or animals against disease or harmful biological agents
Bioterrorism - the intentional release of infectious agents in order to harm or kill humans, plants, animals, etc.
Critical points - Key points that are determined through evaluation of entry methods
Infectious agents - something that infiltrates another living thing and is capable of producing infection
Prevent - keep (something) from happening or arising
Quarantine - a state, period, or place of isolation in which people or animals that have arrived from elsewhere or been exposed to infectious or contagious disease are placed
Risk assessment (in biosecurity) - method of determining the threat of a given disease
Lesson Introduction/Motivation: Begin the lesson by coordinating a classroom discussion on the importance agriculture to our society.  Included is a chart downloaded from the U.S. Bureau of Economic Analysis, stating the “Value Added by Industry as a Percentage of Gross Domestic Product” from 2008-2013.  After asking the first question, hand out copies of the printed chart to students.
Link to chart: CLICK HERE
· What percentage of the total GDP do you think agriculture contributed to in 2014? (see chart for details on value added GDP)
· After looking at GDP chart, go through and highlight all of the industries you believe are influenced by agriculture.

· Add up the percentages of the other highlighted industries.  What percentage of the value-added GDP does this make up? (Note: there is no right answer; however, this should make up a large percentage)

· Why is agriculture important to our economy?

· How would a loss of agricultural production affect our economy?


Presentation/Explanation: PowerPoint presentation begins by introducing bioterrorism and the relative levels of threats as described by the CDC.  The lesson then goes into detail about bioterrorism and how it affects agriculture.  It also introduces legislature and organizations aiding the government’s fight against bioterrorism in the United States.  The lesson goes on to introduce biosecurity, biosecurity in agriculture, and how to implement a biosecurity plan (specific to agriculture).  The lesson concludes with a short quiz on the lesson.
Activity/Application: The activity included with this lesson has students contemplate how easily disease can spread, and how vaccination of diseases prior to encounter can prevent contraction.  The original activity was intended to study the effects of humans and disease, but has been modified to accommodate the concept of biosecurity.  This activity shows hands-on the spread of disease by having students “share” their different solutions; only one cup begins contaminated, and students see how many can become contaminated in an allotted amount of time.  Indicators reveal the results at the end of the activity.  Assessment is completed at the end of the activity with a corresponding worksheet. 
Assessment/Evaluation: Have students write a one-page paper that discusses the economic implications of a bioterrorism attack on the United States.  Have them apply what they learned from the PowerPoint and from the activity so that they can explain why the U.S. must take extreme precautions to prevent bioterrorism.  What would it do for our food supply? Our economy? Our dependence on other nations?
Lesson Closure: Have students share summaries with a partner or with the class; let them compare ideas and concerns listed in their summaries.
Lesson Extensions: There are some great videos on biosecurity on YouTube.  These are a few videos that I found, but there are tons more that would be good as well.

Biosecurity on Farm
Biosecurity and People Movement on Farms
Safety Issues: There are no safety issues associated with this lesson.  Students, however, should always be careful when working with acids and bases (even the most harmless!)
Resources: Link to lesson where infectious disease activity was found
References: 
· CDC. (2007, February 12). Bioterrorism Overview. Retrieved February 11, 2016, from http://

 HYPERLINK "http://emergency.cdc.gov/bioterrorism/overview.asp" emergency.cdc.gov/bioterrorism/overview.asp
· Davis, R. G. (2001, October). Agricultural Bioterrorism. Retrieved February 11, 2016, from http://

 HYPERLINK "http://www.actionbioscience.org/biotechnology/davis.html" www.actionbioscience.org/biotechnology/davis.html
· Hutchinson, Jayarao, Van Saun, & Wolfgang. (2016). Biosecurity Fundamentals (Farm Biosecurity). Retrieved February 11, 2016, from http://

 HYPERLINK "http://extension.psu.edu/animals/health/biosecurity/fundamentals/biosecurity-fundamentals" extension.psu.edu/animals/health/biosecurity/fundamentals/biosecurity-fundamentals
· John Hopkins University. (2016). Bioterrorism and Food Safety. Retrieved February 10, 2016, from http://

 HYPERLINK "http://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-center-for-public-health-preparedness/tips/topics/food_security.html" www.jhsph.edu/research/centers-and-institutes/johns-hopkins-center-for-public-health-preparedness/tips/topics/food_security.html
Authors: 
Emily Pruitt, student worker
© Partnership for Environmental Education and Rural Health at 


College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Institutes of Health Office of Research Infrastructure Programs (ORIP)

© Partnership for Environmental Education and Rural Health at 


College of Veterinary Medicine & Biomedical Sciences, Texas A&M University  

Funding support from the National Institutes of Health Office of Research Infrastructure Programs (ORIP)


