Lesson Seed: Who Likes Toxic Metals?

	High School Science Core Learning Goal 3: Concepts of Biology and                                                                                                                                         .                                   Core Learning Goal 6: Environmental Science              

	Expectations: 3.2.The student will demonstrate an understanding that all organisms are composed of cells which can function independently or as part of multicellular organisms.
3.5. The student will investigate the interdependence of diverse living organisms and their interactions with the components of the biosphere.

6.3  The student will analyze the relationships between humans and the earth’s resources

	Indicators: 3.2.2 The student will conclude that cells exist within a narrow range of environmental conditions and changes to that environment, either naturally occurring or induced, may cause changes in the metabolic activity of the cell or organism.
3.5.3. The student will investigate how natural and man-made changes in environmental conditions will affect individual organisms and the dynamics of populations.

6.3.1, 6.3.2 and 6.3.3 The student will evaluate the interrelationship between humans and air quality and between humans and water quality and between humans and land resources.

	Objectives: 
· Research current and historical accounts of metal toxicity, specifically those dealing with lead arsenic, and mercury
· Identify sources of lead, mercury, and arsenic toxic to the human body
· Research the mechanism of heavy metal toxicity at the cellular level in the human body
· Research how heavy metal toxicity is diagnosed and treated

	

	Materials and/or Set Up
Computers with PowerPoint software and an internet connection (ideally 1 computer for every three students). A computer with a projector is also useful.
Suggested websites:
OSHA Safety and Health Topics: Toxic Metals http://www.osha.gov/SLTC/metalsheavy/index.html 
The Mad Hatter Mercury Mystery Link between mercury poisoning and the hat industry.

http://www.seagrant.uconn.edu/HATTER.HTML
Swann Park/Former Allied Chemical Race Street Site List of Resources on Swann Park

environmental investigations from the Maryland Dept. of the Environment (click on the last three bullets)
http://www.mde.state.md.us/CitizensInfoCenter/Health/swannpark.asp
EnviroMysteries: Inside Stories- an interactive site investigating lead toxicity (Maggie’s story).

http://enviromysteries.thinkport.org/insidestories/
Heavy Metal Toxicity

http://www.emedicine.com/EMERG/topic237.htm

	Relevant Vocabulary: heavy metal, toxicity, pathophysiology

	Introduction/Motivation: Have the students view Maggie’s story from EnviroMysteries: Inside Stories. Let them view the story without reading the resources in depth (they will do this later). Have students discuss what they know about lead, other metals and their health effects.

	Activities: 
· Assign students to groups of three. Each group will be assigned one of the metals, lead, mercury or arsenic, and each group will be assigned a computer. 

· Use the internet sites listed above and other sites available to investigate the sources of the metal (both historic and present) and research the symptoms, treatments and prognosis for those exposed to the metals. If appropriate, students can also investigate the pathophysiology of the metals’ effects at the cellular level.
· Students create a PowerPoint presentation which includes the information they have gathered.

· Students view the presentations that the other groups prepared. Groups can present to the class or the students can go around to each group’s computer—including the other groups that researched the same metal.

· Students should take notes on what they learn from the other presentations.

	Conclusion/Wrap Up: Have students discuss how they would solve Maggie’s dilemma in EnviroMysteries: Inside Stories, or a similar dilemma involving one of the other metals.

	Follow Up/Extension: There are a number of lessons in the Toxicology section of the EnviroHealth Connections website that investigate issues related to lead and Something Fishy which is about mercury bioaccumulation in the food chain..

The Toxic Tour lesson seed, also in the Toxicology section, can also be used for follow up.
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