Habitats by Land and Sea: Restoring Resiliency
	Title of Unit
	Habitats by Land and Sea: Restoring Resiliency

	Grade Level
	Third through Eighth Grade

	Curriculum Area
	Science
	Time Frame
	90 minutes

	Developed By
	Michelle Luebke and NPS Ranger/SCA team

	Identify Desired Results (Stage 1)

	Content Standards


	Grade 3
Unit 1: Matter
Unit 4: Plant and Animal Adaptations
Grade 4
Unit 1: Animals and Plants in their Environment
Unit 4: Interactions of air, water, and land
Grade 5
Unit 1: Nature of science
Unit 2: Earth Science

Unit 4: Exploring ecosystems

Grade 6

Unit 2: Weather

Unit 3: Diversity of Life

Unit 4: Interdependence

Grade 7
Unit 1: Geology
Unit 4: Dynamic Equilibrium: Other Organisms
Grade 8
Unit 1: Reproduction, Heredity, and Evolution
Unit 2: Humans and their Environment
Skills: Making observations. Inquiry: collecting data, analyze data, read and make charts



	Understandings
	Essential Questions

	Overarching Understanding
	Overarching
	Topical

	Bees and other pollinators are declining in numbers, restoring pollinators by restoring native high nectar plants to communities and the park is essential in creating a resilient park.
To determine if we are increasing the number of pollinating insects it is important to gather data on the number of pollinating bees and flowering plants pre and post native plant restoration. 

To restore pollinating insects, we need to plant native plants high in nectar in urban communities as well as in our park.  Different plant species need to be planted so that there are blooming flowers all during the growing season.

Plants require certain growing conditions in order to thrive, soil, sunlight, and temperature tests can be conducted to determine which plants can grow where.

Phenology surveys help us monitor how plants are changing through the seasons and identify stages at which there might be recruitment issues. Development of seeds and berries in the fall is an indicator that pollination has been successful.

	What does a resilient habitat look like?  
	What are the essential ingredients of a resilient park and community?

What are the positives and negatives about creating a resilient park and community?

Why is reestablishing pollinators so important to restoring ecosystems?

How would a community reestablish pollinators?

What pollinators are currently using the park?

What native high nectar bearing plants would you put where based on your data?

Which plants would you choose so that there are different flowering plants species all growing season long?

How do pollinators in cities allow for native plants and insects in the countryside better adapt to rapid climate change?

	Related Misconceptions
	· 
	· 

	Bees are bad because they sting people. A city is okay if it does not have a lot of native flowering plants. Bees give us honey and that is their only benefit to the ecosystem.

	· 
	· 

	Knowledge

Students will know…
	Skills

Students will be able to…

	· Why pollinators are important
· The relationship between pollinating plants and pollinating insects and birds.

· How to conduct tests to determine which plants should be planted where.


	· Collect data on soil, light and weather conditions

· Collect data to determine which pollinators are currently using the park.

· Analyze data and determine where native plants should be planted to best restore pollinator resiliency to the park and to the local community.

	Assessment Evidence (Stage 2)

	Performance Task Description

	Goal
	      Collect data to determine which pollinators are currently using the park. Collect data to determine which native plants should go where.

	Role
	      Pollinator and soil detectives

	Audience
	      Fifth and sixth grade, the local community, park scientists

	Situation
	      Jamaica Bay Wildlife Refuge post Hurricane Sandy

	Product/Performance
	      Pollinator gardens with native plants throughout the Jamaica Bay Wildlife Refuge

	Standards
	      See above

	Other Evidence

	Plant photos on posts marking the location of native plants.  Data on pollinators currently using the park.

	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?
	Students are learning about science in general terms, this park based service learning project allows students to collect and analyze data which will improve the ecosystem in their local park.

	How will you hook students at the beginning of the unit?
	Activity of “Going on a Camping Trip” and how the minimal things we need to survive (food, water, shelter) are the same as plants, but that biodiversity increases ecosystem resilience.

	What events will help students experience and explore the big idea and questions in the unit?  How will you equip them with needed skills and knowledge?
	Collecting and analyzing data.

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work?
	Students will have the option of designing a pollinator garden for the park and returning to the park in the spring to plant their garden design.

	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?
	Embedded feedback questions designed to employ all the senses and use observations and previous knowledge to learn about new concepts.

	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?
	Different roles (reading the direction manual, using the equipment, performing various steps, photographing steps, etc.) were created to give each student a chance to participate in the overall scientific process.

	How will you organize and sequence the learning activities to optimize the engagement and achievement of ALL students?
	After the initial activity introducing resiliency, native plants, and pollinators, students will be divided into three learning teams, with each team visiting a station for twenty minutes.  The entire session will last 75 minutes.  Their goal will be to record data on pollinators and soil conditions so that they can post plant photos in locations where the plants will thrive and be able to back up their locations with data.
Station one: Observe and record weather conditions; monitor pollinators OR phenology
Station two: Study soil texture, soil moisture, and measure sunlight
Station three: Study soil pH and soil nutrients (N, P, K)
Culminating Activity: As a whole group students will use their collected data to plant stakes with plant photos attached to various locations where the plants are likely to thrive and then back up their location choice with data.
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