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2002 Biodiversity Institute

What is the theme of my Museum investigation? 
How is life on Earth affected by environmental change?

What are the destinations of your Museum trip?

This visit involves the following Museum locations:
· New York State Environment Hall

· Hall of Biodiversity

· Hall of Planet Earth

Why am I developing this guide?
The purpose of this visit is to:
· Allow students to apply their classroom and garden work to a larger ecosystem

· Expose students to an institutional perspective of environmental responsibility

· Utilize the Museum’s ample resources to supplement classroom instruction

Who are my students?

Below are profiles of four students from my school.  
Student 1:

Male, Latino, Age 15, Grade 8, likes sports and computers, MS-1 Resource Room student, has been held back twice already, in danger of failing 8th grade due to poor test grades and discipline issues, is very intelligent but has strong learning disabilities, likes to work with his hands

Student 2:

Female, Latino, Age 13, Grade 8, likes the Internet and popular music, is frequently absent, rarely does homework, dislikes the sun and going outdoors, has few close friends and many enemies, hates working in groups, in danger of failing 8th grade for attendance 
Student 3:

Male, African American, Age 14, Grade 8, likes most sports and wants to start a clothing business, has difficulty organizing his notes and frequently comes to class unprepared, participates very healthily in science class, likes to joke around, is a natural leader
Student 4:

Female, Caucasian, Age 13, Grade 8, likes science and math, dislikes Spanish and Technology class, has a core group of friends and feels alienated from the rest of the student body, academically very strong, claims to be shy
What type of school do I work in? What courses do I teach?
The students attend the Tompkins Square Middle School (I.S. 839M) on the Lower East Side of Manhattan, where I teach all 8th grade Science classes, one 8th grade Math class, and a Technology elective class.  The school is currently expanding and becoming a District One high school.  It takes a progressive approach to education by prioritizing student individualities.  Each grade has approximately 80 students, and students take a core curriculum of Math, Science, Humanities, and Reading/Writing, supplemented with Art, Gym, Spanish, and an Elective.

How many students do I teach and how many am I taking to the Museum?

I teach 80 eighth grade students and will be taking all of them to the Museum.  However, some of their trips will be led by other teachers so the students will have self-sufficient activities while they’re in the Museum.

What content does this investigation address?

 This visit focuses on two sources of environmental change: natural and anthropogenic.  

What is the focus of the investigation?

This investigation is organized around four questions:

· How do seasonal changes affect an ecosystem?

· How do environmental changes affect an organism?

· What are some of the factors that affect climate?

· What are current global environmental changes?

It is an extension of the 8th grade Earth Science supplement developed as part of the 2002 Biodiversity Commuter Institute, which focuses on seasonal changes and their effects on microbial ecosystems.  

After participating in these activities, students will:

· Gain an appreciation of how climatic change affects an ecosystem on Earth

· Explain how environmental changes are reflected in an organism’s growth

· Differentiate between natural and anthropogenic sources of climate variation

· Understand the seriousness of global environmental change

What do students do in the investigation?

Students will be given one section of a four-part Museum search packet.  They will all be required to walk through the three specific locations on which the Investigation focuses, but they will only be responsible for completing one portion of the search.  Students work in teams of four on a single packet, so each of these four will be responsible for one section.  After all students are finished, each team should be able to re-organize with a completed search packet.  Students will be allowed to choose which section of the four they would like to complete, and they may work individually, in pairs or as an entire team on each part if they so desire (given time limitations).

What standards does this investigation address?

This activity addresses the following standards:

Standard 4 Science 

The Living Environment

6. Plants and animals depend on each other and their physical environment.

7. Human decisions and activities have had a profound impact on the physical and living environment.

How does this investigation address these standards?
· Students will explain how plants and animals cooperate in an ecosystem and how their activities depend on seasonal changes.   
· Students will also focus on how the environment might negatively affect an organism and how these effects can be identified.  
· Students will attempt to grasp the severity of current global environmental changes and apply this newfound stewardship to their own mini plots of land.  
What will students have done to prepare for the visit?
Before the visit, students will be engaged in a 16-week study of microbiological ecosystems, their interdependence with macrobiological systems, and the natural environmental changes (seasons, temperature fluctuations, biotic limitations, etc.) which affect these systems.  Please see my 2002 Biodiversity Commuter Institute website for curriculum and labs focused on “making visible the invisible” world of microbes in the soil of the garden plots.

At what point during the year does the visit occur?

The Museum trip will be a culmination of their studies and will allow the students to use their Earth Science knowledge about what causes the seasons and how organisms interact in a complex food web.  They will be asked to think about how these elements are addressed in light of global environmental changes.  Why are the changes that we previously studied different from the changes we see addressed in the Museum?
Students will also be reminded that they will need to undertake a sizeable Grade Eight Exit Project on an Earth Science topic in the weeks following their Museum visit.  (“Therefore, the Museum, kids, will be a great place to try to get ideas for what you’d like to do for this project.”)

How will students be able to relate their previous work to the visit?
All students have been assigned in groups of four to work on and study the same plot of land in a neighborhood garden in this investigation.  Students 1, 2, 3, and 4 (described previously) have been assigned to Team Bacteria.
The students will have developed a substantial guide of their plot of land, including detailed maps and surveys of the organisms present during each season, the food webs present in the plot ecosystem, logs of soil quality and temperature and biodiversity indices, and detailed studies of particular organisms found on their plots.  These guides will be displayed in the classroom so that other teams can view each other’s guides, asking questions about similarities and differences and why that might be.
Students will be able to apply their observations from their plot of land in addition to their classroom knowledge about basic Earth Science to the content in the Museum.

How did I field test my investigation?

After a very brief introduction of the purpose of the visit, I asked four of my colleagues to act as a team and gave each of them one section of the 4-page Museum search packet.  (They were unfortunately unable to discuss and compare their worksheets as a team beforehand.)  Each person went to their respective section of the Museum halls and completed the worksheet.  In light of time restrictions, I was unable to re-group them to de-brief as a “class,” and instead, I spoke with each individually.  In this post-activity conversation, I engaged discussion with the person as if we were discussing in a classroom.  Then, we spoke as colleagues and I received feedback on the creation of the activities.
How did it feel to teach an activity in a Museum setting?


I found the experience to be much harder than teaching in a classroom.  In a classroom, I can immediately individualize my instruction to meet a student’s needs, by re-phrasing my words or drawing a diagram.  However, in the Museum, I was just physically unable to be with all my “students” while they were out in their investigations.  I was basically relying on the Museum to “teach” the content on my behalf, and my worksheets served only as a conduit between the “student” and “teacher.”  It reminded me of the perpetual debate regarding impersonal education.
What went as I expected?


I thought most of the worksheets would be self-explanatory (since the investigation is designed to be self-guiding), and three of the four students said that it was.  I also thought that it would address the questions I posed at the beginning of the investigation, and I saw, from their worksheet answers, that this was accomplished.
What did not go as I expected?


One of the test-students was confused because the answers to the worksheet seemed as if the “student would have to infer them.”  I had designed my activity that way, so I was not aware that I would be working with students who were not comfortable with this method of eliciting answers.  He said he expected to just be able to find the answers in the displays, but he found that the worksheet required more thinking than that.  He suggested that students would find this confusing.

What would I do differently next time?


Based on their recommendations, I re-worded several parts of the search packet so they were clearer.  I also intend to be sure that students understand the format of the investigation BEFORE starting on it and that I expect them to do inferential thinking as they walk the halls.  

What will students do with the information they acquire from their visit?
After the visit, students will re-team in the classroom with their Museum sheets.  Each will report back to their teammates about what evidence of change they noticed and what caused the changes.  They will discuss why seasonal and climatic change is different (or similar to) global environmental change.  How are the effects and causes different, based on what you saw at the Museum?  Students will answer these questions and add to their plot guides to keep a permanent record of this experience.
How will students apply their Museum visit to their classroom/garden work?

Students will then go back out to their plots and try to apply these pieces of evidence to them: how can we tell that we’re in a particular season?  What might happen to organism X if it were winter?  What might happen to organism Y if we used a fertilizer to kill off all of organism Z?  What might happen to the organisms in your plot if summer was two months longer?
How will the visit apply to the next unit of study?
The next topic in the curriculum will be Environmental Issues and Human Impact.  The class will first discuss why there is a whole hall in the Museum devoted to biodiversity.  What did you notice there that the Museum might have wanted you to see?  
Students will then read articles from the Biodiversity Crisis and explain if the word “crisis” is appropriate.  Is your plot of land in “crisis”?  What can be done?  Students will then start the long process of proposing ideas and getting started on their Exit Projects, hopefully inspired by the Museum visit to take an environmental approach in their topic.  
There will also be an Earth Day fair where the students will have to put on an environmentally-themed Carnival for their lower-grade schoolmates.  By seeing some of the activities and displays from the Museum, the students will get ideas for how to present their own material.
Part One – Museum Search Pack

Team Name: ___________________   Member Name: ____________________
· Find the “Seasons in the Woods” diorama in the New York State Environment Hall.

· What seasons are described in this display?  Write them in the first row of the table below.  Then follow the questions to complete the rest of the table.
	What season are 
you in?
	Season 1:


	Season 2:


	Season 3:



	What features of plants are found only in this season?  Give at least ONE reason why this feature appears in this season.


	
	
	

	What types of life are found in all three seasons?  


	


What season is missing from the diorama?  What do you think the winter diorama would look like?  Draw or describe it here.

Why would birds choose to lay their eggs in summer?  Give the advantages.  If you were a bird, what season would you choose to lay your eggs?  Why?
Part two – Museum Search Pack

Team Name: ___________________   Member Name: ____________________
· Find the “Stories a Stump can tell” diorama in the New York State Environment Hall.

· What is a tree ring?  What does it look like?

· Describe THREE things that might cause a change in a tree’s rings.  Explain why.
#1:

#2:

#3:
· Twenty years ago, a farmer planted a tree.  

Five years after that, there was a huge fire that scarred the tree, but it kept standing.  

Then each year after that until five years ago, a leaf-eating bug stripped this tree of all its leaves.  

THINK about all the clues you have just been given about this farmer’s tree.  In the space below, DRAW what its tree rings might look like today.

Part Three – Museum Search Pack

Team Name: ___________________   Member Name: ____________________
· Go to the Hall of Biodiversity.  Look at the richness of life on Earth!

· Find the section on Deforestation.  Fill in the table below by answering the questions.  Then be sure to pick TWO other different issues and complete the table.

	What is one global environmental change that is going on today?
	What is causing this change?  Why is it a problem?
	What do you think might be done to help this problem?

	Deforestation


	
	

	
	
	

	
	
	


· Pick a picture in this hall that shows environmental destruction.  Describe what you see.  How does this picture make you feel?

Part Four – Museum Search Pack

Team Name: ___________________   Member Name: ____________________
· Go to the Hall of Planet Earth.  Look at how the Earth has changed!

· Find the section on Greenhouse Gases.  Fill in the table below by answering the questions and referring to the exhibits in that hall.  Then pick ONE more issue and complete the table.

	What are some factors that affect climate?
	How does this affect the Earth?
	How do you think this change affects humans?
	How do you think this change affects plants, animals & other organisms?

	Ice Ages


	
	
	

	
	This makes the Earth much warmer than usual.
	
	

	
	
	
	


· Do you think the Earth adapts well to change?  Explain why you might think that.

