Jamaica Bay Wildlife Refuge:
Investigating Bird Migration and Climate Change/Alteration
	Stage 1- Desired Results

	Transfer

Students will be able to independently use their learning to:

· Be aware of the world around them and their impact on it; Cause and effect
· Be aware of the diversity in the environment 

	Content Standards:

NYS learning Standards STEM and The Living Environment Core Curriculum- Grades 9-12
Standard 1- Analysis, Inquiry and Design – Students will use mathematical analysis, scientific inquiry and engineering design as appropriate to pose questions, seek answers and develop solutions.

· Key Idea 1- scientific inquiry
Standard 4 – Science - Students will understand and apply scientific concepts
· Key Idea 1- Living things are both similar to and different from each other and from nonliving things.

· 1.1a -Populations & food 
· 1.1b -An ecosystem is shaped by nonliving environment as well as its interacting species. 
· 1.1c -In all environments, organism compete for vital resources. 

· 1.1d – The interdependence of organisms in an established ecosystem 
· Key Idea 3- Individual organisms and species change over time

Intermediate Level Science Core Curriculum – Grades 5-8 follow Standard 4- Students will understand and apply scientific concepts 
· Key Idea 3 – Individual organisms and species change over time.

· 3.1b – Environmental changes and survival of individual organisms 
· Key Idea 6 – Plants, animals and physical environment as interdependency
· 6.1 –Flow of energy, food chains and food webs.

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

· 7.2 –effects of environmental changes on humans and other populations
Next Generation Science Standards (NGSS) for NY: the standards for both Middle School (MS) and High School (HS) build on each other.  If you go to the following site for New York, http://www.nextgenscience.org/search-standards-dci all standards are listed.   Also, Common Core State Standards which cover ELA/Literacy in Science, Reading, Writing, and Math are listed.




	Understandings:
· Students will understand that climate change affects their environment.

· Students will understand why Jamaica Bay is such a critical bird habitat and why it needs to be maintained.

· Students will understand they make a difference to the environment.
	Essential Questions:
· Why do birds matter?

· What makes Jamaica Bay such an important place for birds during migration?
· How will climate change impact the refuge?
· How can we maintain the refuge for generations to come? 
· How might a longer growing season impact the plants and animals at JBWLR?

· How else might you apply this data? Is it possible to make some predictions about future climate from the data? Why or why not?


	Students will know:

· What a wildlife refuge is and its purpose.

· The students will know what climate change is and its impact on the wildlife at JBWR by the use of various experiments and charts.
· Student will be able to map and locate a variety of key bird habitats in Jamaica Bay.

· Students will be able to use scientific method by recording data.
· Students will be able to argue specifically on how their bird will be impacted by the challenges of climate changes and its effect on a growing season by using scatter charts and maps as evidence.

	

	Stage 2- Assessment Evidence

	Performance Tasks:

· The students will be able to locate on a map the JBWR and various habitats within the Refuge
· Students will be able to identify birds at the JBWR and their migration route from collected data using a bird ID card they create, a field guide and by doing research and charting seasonal changes with maps.

· By applying classroom lessons to JBWR field trip the students will complete data sheets by recording observations on weather, birds they see and their behaviors. Also, note any animals present. They will place their info on the eBird.org website

	Other Evidence:

· They will describe and sketch the plants in their habitat and note or infer if they are invasive or native.
· There will be a post visit essay, blog or poster based on what they experienced at the JBWR and a further post lesson on plotting frost dates to determine why migration occurs. 
· The students report on their experience via the Gateway national Recreation Area Facebook page.


	Self-Assessments

KLEW

· K-what do you think you know

· L-what are we learning

· E-what is our evidence
· W-what are we wondering


	Other Evidence, Summarized
· By using the data and charts in the lessons to continue collecting data and becoming citizen scientist, students can provide data for wildlife research projects eBird.org.


	Stage 3 Learning Plan

	. Learning Activities:
 What every teacher needs to know about directions, program information, preparation, dress, safety, lunch and what to bring can be found on the website.@
Background information, activity sheets, maps and extensions can also be found @
· Pre-visit activities:  Website/mapping activity; make your own bird identification cards and make migration connection; create a field guide using the common birds of the JBWR and accessing the web for ebird.org which is part of the Cornell Ornithology lab. Upon returning to the classroom, students can enter their observations on the website which can become part of the records kept by Cornell.

· On-site activities: Field Study at JBWR allows for data collection of weather, temperature, precipitation, and cloud cover. They will document the tide and its cycle and the habitat including plants, bird species and their actions. Also, any animals they may see are documented in their field guide.

· Post Field Activity:
· Plot frost dates and create a trend to see the length of the growing seasons

· Create a blog or poster about the wildlife refuge would be affected by different scenarios such as flooded trails, colder or warmer seasons.

· Start a sustainability project at your school to reduce your impact on the environment. This could include white paper recycling, using reusable water bottles and promoting trash free lunches.

· Share textbooks, recycle paper or bottles, Styrofoam, compost, reduce chemicals.
· Pick up litter around school grounds or nearby park.

· Spend on hour a day with all electronic devices off.

· Take Action: Reduce your impact on the planet

· Restore habitat- NPS welcomes volunteer efforts on many of its projects
· Be a citizen scientist- you can provide data for wildlife research projects (see teachers guide for more info)



	http://www.teacherstryscience.org/lp/backyard-ecosystem


Framework adapted from Wiggins & McTighe.
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