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Part I: Information about the Lesson(s)

Topic: 

Connecting human actions with environmental systems

Type of Class

· Type of school: Suburban

· Tracking level:  Untracked 

Lesson Summary

Students are introduced to graphs of Bald Eagle populations from 1936 to 2000 and asked to interpret the data and propose possible causes for the trends observed.  Discussion and class activities move forward to an analysis of evidence for and against the Persistent Organic Pesticide (POP)  DDT as a possible cause for these trends, analysis of a 2002 Ronald Bailey essay describing shortcomings in Rachel Carson’s book “Silent Spring,” the passing of the National Environmental Policy Act of 1969, establishment of the Environmental Protection Agency in 1970,  identification of Federal Regulations pertaining to the Great Lakes and finally review of Great Lakes Fish Consumption Advisories.  Learning goals and embedded assessment topics are included.  To complete all lesson activities will require approximately 5-7 days.  

For routine inclusion in biology, suggested activities include Review of Eagle Data, Analysis of Shortcomings in “Silent Spring”, and consideration of Great Lakes Fish Consumption Advisories.

Part II: Rationale and Goals for Student Learning

Lesson Content

What are the important ideas for students to learn in this lesson?

Humans can significantly adversely impact their environment.  Concerned citizens have enacted legislation to preserve the environment, and allow coordinated and effective governmental action to advocate for a sustainable environment.

How are these ideas connected to Environmental Literacy Big Ideas?

Analysis of Raptor data allows students to employ reasoning with data to predict and attempt to explain human impact on environmental systems.  After graphing eagle counts, students can graph other raptor counts to develop a model showing a general effect of persistent organic pesticides such as DDT in the environment.   Students are asked to consider personal experience with environmental regulation (fish advisories) and necessity, benefits and drawbacks of environmental regulation.

How does this lesson fit into your course?

I plan to use parts of this lesson in the ecology unit of my general biology class.  I plan to include a student review and interpretation of Eagle Data, Teacher introduction and then student analysis of shortcomings in the book “Silent Spring”, Teacher explanation of the NEPA and EPA, and student analysis of Great Lakes Fish Consumption Advisories.

I plan to use this entire lesson during a biochemistry unit on chemical toxicity.

Possible Objectives for Student Learning

	Objective
	Type

	Michigan Objectives

	1. Observe, Graph and Interpret Population Data for Bald Eagles
	Using

	2. Describe how personal choices can directly affect environmental systems
	Reflecting

	Specific Lesson Objectives

	1. Describe public and private processes which can occur after the efforts of an individual spur others to action
	Telling the story

	2. Identify a Law, Regulation, and Federal Agency and Process Involved with DDT Legislation
	Telling the story

	3. Become familiar with cause and effect of using a Persistent Organic Pollutants (e.g., pesticides such as DDT)
	Telling the story

	4. Become familiar with the case study of an environmental disaster involving DDT (e.g. Bald Eagle Population)
	Telling the story



	5. Identify how the actions of a single individual can affect public opinion and events (e.g., Rachel Carson – author of “Silent Spring”)
	Telling the story



	6. Identify information in various sources of chemical safety and exposure data
	Using

	7. Contrast the time frames needed to remediate environmental disasters
	Reflecting


Part III: Classroom Activities

Materials for Lesson

Biology

1 Raw Data – Raptor Count Graphs 

2 Michigan Bald Eagle Population Data

3 Essay:  Silent Spring – 40 Years Later

8 2004 Michigan Family Fish Consumption Guide

Biochemistry

All Attachments (See list at end)

Procedures

DAY 1:  EAGLE DATA and SILENT SPRING

· Begin the lesson by asking an essential question that is within a student’s sphere of action, for example:  What do you do if you want to get rid of ants (termites, wasps, etc.) or  What is the “stuff” that farmers spray on their fields each year?  Then expand the question to the student’s sphere of concern:  Has there ever been a problem with using these kinds of chemicals?  What can happen to humans, plants and animals when these materials are used (specific details)?  

· Next show the data on Eagle Populations (Attachment 1).  Ask the students to interpret the graphs from “Figure 2” and explain the pattern shown (decrease 1950-1970, then increase).  After interpreting the graphs ask the students to create and interpret graphs of their own using eagle data from Michigan (Attachment 2).  Ask the students to combine what is shown on both graphs and propose possible explanations for the patterns in the data.  Record the explanations for review after Day 2.

· Ask student to examine the additional Raptor counts on pages 2 and 3 of Attachment 1 to see if there are changes in other raptor populations that help us decide how important (widespread) this trend may be.

· Discuss with the students how scientist make observations and collect data and then look for patterns, often using graphs to show the data.  Once a pattern is observed, a scientist then tries to predict what will happen next – creating a model that explains the pattern they see.

· The instructor should then give some background on Rachel Carson and her book “Silent Spring” that describes effects of Persistent Organic Pesticides (POP).  After introducing “Silent Spring” ask the students whether they believe widespread use of DDT is a likely cause for the decline.  Brainstorm a list of more details that we need to know to help us link DDT and changes in Eagle Populations.

· As Homework ask the students to read Ronald Bailey’s essay challenging Carson’s conclusions (Attachment 3) and then to look for the details in his essay like a scientist would (Attachment 3a).  Attachments 3b – 3e are included with this unit so the instructor may assign in depth research of various topics related to DDT toxicity and pesticide use.  These attachments are of varying length and difficulty so can be assigned to students based on ability or aptitude. 

DAY 2: EVALUATION AND RESPONSE

· Review the homework, asking students to share their opinions of whether Bailey refutes Carson effectively, whether Bailey makes important arguments weakening Carson’s claims, and if reading Bailey’s article has changed the students mind about the cause or significance of change in raptor populations.  

· Discuss how all scientists must be willing to change their models and theories as new data is uncovered (Skepticism).  An important consideration for this lesson is whether the arguments raised by Bailey are backed with evidence, and whether his arguments cause us to refine or totally reject Carson’s message.

· Leading in to the next phase of the lesson, ask what how people should respond problems in the environment.  I think of the ability to respond as within the student’s sphere of influence.  As a class “uncover” our current level of understanding regarding what can be done.  Instructors may use a variety of “uncovering” prior knowledge strategies.  Some strategies I use are “Think, Pair, Share” and “Brainstorm and Concept Map.”  The instructor should guide students to define some important details related to what we can do about these types of problems.  Two broad categories of response are Public and Private Initiatives.

Public Initiatives – Funded by our Local, State and Federal Taxes

· Pass a Law – an agreement to be careful when using chemicals!

· Create Regulations – Let’s put someone “in charge” of studying the topic and publishing written “rules” for using these chemicals.

Private Initiatives – Privately Funded

· Authors – People that study an issue and write a narrative to inform or persuade

· Action Groups – Privately funded citizens that think more (or less) should be done and decide to act or persuade others to act.

AT THIS POINT THE LESSON SPLITS

FOR BIOLOGY CLASS SKIP TO “ADVISORIES AND WRAP UP”

FOR BIOCHEMISTRY CONTINUE WITH “LEGISLATION AND ADMINSITRATION”


LEGISLATION and ADMINISTRATION

· As a class, Read and Discuss Title I of Public Law 91-190 The National Environmental Policy Act of 1969 (Attachment 4).  This law was the 190th bill submitted by the 91st congress, and was signed by President Nixon on New Year’s Day 1970 – it was his First Official Act of the Decade!  I think it is important that the students actually read part of the NEPA – as this is the basis of all that is to follow in the lesson.  

· I  like to note how the document is codified in the laws of the land:  Title 42 of the U.S. Code, Section 4321-4347 with amendments in 1975 and 1982.  

This is a good point in the lesson for the instructor to make an aside and show the students the Online Government Printing Office Website.  The GPO Website can be intimidating, so be careful to select the “BROWSE” option, with the goal of finding the main listing for each library.

Legislative Branch:

· US Code (shows a list of the 50 Titles under which every law ever enacted in the United States can somewhere be found)

· The NEPA is in Title 42 under this heading

Executive Branch:

· US Government Manual (includes a list of all Federal Agencies)

· Code of Federal Regulations (shows a list of the 50 Titles in the CFR under which all regulations written by any Federal Agency can somewhere be found)

· Assign the reading “The Birth of the EPA” (Attachment 5).  This document does a good job of describing how the NEPA (the law) and EPA (the agency) came directly from “Silent Spring” and the environmental phenomena that swept the nation in this era.

REGULATION and COMPLIANCE

· The regulations published by the EPA are Scan Title 40 Section 132 of the Code of Federal Regulations (Attachment 6).  Scan this document to find some aspect of direct interest to you and your students (be careful, this section of regulations alone is 63 pages long!).   When discussing with students be sure to note that the EPA establishes these regulations with help from many scientists at many state and federal agencies, private interest groups, and international organizations.  Ask the students what they think happens when people fail to comply with these regulations: in a nutshell, EPA reviews and inspects, when deviations from regulation identified documents and notifies the offending party, after time elapses EPA may refer to Justice Department to fine (money), prosecute (jail), or shut down (consent decree) offending parties.

· Assign students to review and present interesting compliance actions as listed on their webpage at: http://cfpub.epa.gov/compliance/newsroom/ (Attachment 7).  I am sometimes shocked by the grievous nature of some of the issues on this page.

ADVISORIES and WRAP UP 

Review the 2004 Michigan Family Fish Consumption Guide (Attachment 8).  Note how these advisories are published by the Michigan Department of Community Health, and are based mostly on the Regulations and Data from the Regulations set forth by the EPA.  Pose the following questions to small groups of students:

· Imagine you have been invited to Salmon Fishing on a charter boat going on Lake Michigan.  Describe the advised restrictions on eating Lake Trout caught in Lake Michigan for each member of your family.

· List four of contaminants found in Michigan fish.  How can we know whether all fish contain these contaminants, and if there is valid data for these warnings?

· How do EPA studies help us assess “Biological Magnification” – gradual accumulation and concentration of toxins through trophic levels in the food chain?

· Based on the data we have reviewed, what is the apparent time frame needed to observe adverse effect and then to allow recovery raptor populations in regards to use of DDT?

Part IV: Assessment Resources

Much of the assessment for this unit is imbedded within the discussions during the unit.  A list of open ended questions with general response are provided (Attachment 9).

Part V: Extensions and Additional Resources

Lesson Extensions or Continuations and Additional Resources

As noted throughout the procedure, some possible extension activities are:

· Ask student to examine the additional Raptor counts on pages 2 and 3 of Attachment 1 to see if there are changes in other raptor populations that help us decide significance of the trend for raptor population changes.

· Attachments 3b – 3e are included with this unit so the instructor may assign in depth research of various topics related to DDT toxicity and pesticide use.  These attachments are of varying length and difficulty so can be assigned to students based on ability or aptitude. 

· 3b Cornell – DDT Toxicities (review specific toxicities associated with DDT)

· 3c Sample Silent Spring Book Report Questions (read and report on “Silent Spring”)

· 3d Smithsonian Pesticide Fact Sheet (review how pesticide use affect birds other than raptors)

· 3e USGS History of Pesticide Use (review the history and areas of highest pesticide use in U.S.)

· 3f  How DDT affects bird eggs
Your Sources for This Lesson

Migration Counts of Raptors at Hawk Mountain, Pennsylvania, As Indicators of Population Trends, 1934 – 1986.  James C. Bednarz, et. al.  The Auk 107: 96-109.  January 1990.

http://elibrary.unm.edu/sora/Auk/v107n01/p0096-p0109.pdf accessed 7 July 2005.
Nowhere to Hide.  Kristin S. Shafer.  Pesticide Action Network of North America, March 2001.  http://www.panna.org/resources/documents/nowhereToHideAvail.dv.html  accessed 30 June 2005.

The most recent book on hawkwatching is Hawkwatching in the Americas, edited by Keith Bildstein and Daniel Klem Jr. (Kempton, PA: Hawk Migration Association of North America, 2001, 277 pp.). This book consists of peer-reviewed papers presented at the 25th anniversary meeting of the Hawk Migration Association North America (HMANA) in June 2000. Intended primarily for the experienced hawkwatcher, it should be of interest to anyone with an interest in bird migration per se, with major papers on full season hawk watches in coastal Texas, raptor migration through Mesoamerica (Veracruz) , ageing eagles at hawk watches, and using Doppler weather radar to study hawk migration.

Attachments as Referenced.

Attachments

1 Raw Data – Raptor Count Graphs 

2 Analyzing Michigan Bald Eagle Population Data

3 Essay:  Silent Spring – 40 Years Later

3a  Bailey Article Analysis Student Outline

3b Cornell – DDT Toxicities

3c Sample Silent Spring Book Report Questions

3d Smithsonian Pesticide Fact Sheet

3e USGS History of Pesticide Use

3f  How DDT affects bird eggs

4 PL91-190 – National Environmental Policy Act of 1969

5 Birth of the EPA

6 Great Lakes Regulations 40CFR Part 132

7 EPA Compliance Webpage Link

8 2004 Michigan Family Fish Consumption Guide

9 POP assessment questions
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