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

	Grade Levels
	Fourth, Fifth, Sixth, and High School Living Environments and Chemistry

	Curriculum Area
	Science
	Time Frame
	90 minutes

	Developed By
	Rangers Michelle Luebke, Mike Tolan and NPS Ranger/SCA team

	Identify Desired Results (Stage 1)

	Content Standards


	Grade 4, Unit 1-



NYS Science Standard



■An organism’s pattern of behavior is related to the nature of that organism’s environment, including the kinds and numbers of other organisms present, the availability of food and other resources, and the physical characteristics of the environment. (6.1e)

■■Individuals within a species may compete with each other for food, mates, space, water, and shelter in their environment. (3.2a)

■■All individuals have variations, and because of these variations, individuals of a species may have an advantage in surviving and reproducing. (3.2b)
NGSS Cross-cutting Concepts

Cause and Effect: Mechanism and Prediction:

Events have causes, sometimes simple, sometimes multifaceted. Deciphering causal relationships, and the mechanisms by which t hey are mediated, is a major activity of science and engineering.

■■Cause and effect relationships are routinely identified, tested, and used to explain change.

■■Events that occur together with regularity might or might not be a cause and effect relationship.
Unit 4-
NYS Science Standards

■■ Erosion and deposition result from the interaction among air, water, and land. (2.1d)

— Interaction between air and water breaks down Earth materials.

— Pieces of Earth material may be moved by air, water, wind, and gravity.

— Pieces of Earth material will settle or deposit on land or in the water in different places.

— Soil is composed of broken-down pieces of living and nonliving Earth material.

■■ Water is recycled by natural processes on Earth.
Environmental Guidelines for Learning

Strand 3.2: Decision-Making and Citizenship Skills

■■ Guideline A—Forming and evaluating personal views—Learners are able to examine and express their own views on environmental issues.

■■ Guideline B—Evaluating the need for citizen action—Learners are able to think critically about whether they believe action is needed in particular situations and whether they believe they should be involved.

■■ Guideline C—Planning and taking action—By participating in issues of their choosing—mostly close to home—they learn the basics of individual and collective action.

■■ Guideline D—Evaluating the results of actions—Learners understand that civic actions have consequences.
Common Core Standard

SL.4.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on Grade 4 topics and texts, building on others’ ideas and expressing their own clearly. 

SL.4.3: Identify the reasons and evidence a speaker provides to support particular points.
4.MD.A.1: Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table.

4.MD.A.2: Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses of objects, and money, including problems involving simple fractions or decimals, and problems that require expressing measurements given in a larger unit in terms of a smaller unit. Represent measurement quantities using diagrams such as number line diagrams that feature a measurement scale.

4.OA.A.1: Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations.

Grade 5, Unit 1:

NYS Standards

MAJOR UNDERSTANDINGS: Quoted from New York State Performance Indicators (S 1.1 a-c; 1.2a; 1.32.1b-d; 2.2b-e 2.3 b, c; 3.1a, b; 3.2a-e)

■■ Formulate questions about natural phenomena. (S1.1a)

■■ Refine and clarify questions so that they are subject to scientific investigation. (S1.1c)

■■ Independently formulate a hypothesis. (S1.2a)
■■ Conduct an experiment designed by others. (S2.1b)

■■ Use appropriate tools and conventional techniques to solve problems about the natural world, including: measuring, observing, describing, classifying and sequencing. (S2.1d)

■■ Design scientific investigations (e.g., observing, describing, and comparing; collecting samples, seeking more information, conducting a controlled experiment, discovering new objects or phenomena; making models). (S2.2b)

■■ Conduct a scientific investigation. (S2.3b)

■■ Collect quantitative and qualitative data. (S2.3c)

■■ Organize results, using appropriate graphs, diagrams, data tables, and other models to show relationships. (3.1a)

■■ Accurately describe the procedures used and the data gathered. (S3.2a)

■■ Identify sources of error and the limitations of data collected. (S3.2b)

Grade 6, Unit 1:Environmental Standards for Learning:
Strand 2.4: Environment and Society 
-Guideline A—Human/environment interactions—Learners understand that people depend on, change, and are affected by the environment.

-Guideline B—Places—Learners understand that places differ in their physical and human characteristics.

-Guideline C—Resources—Learners understand the basic concepts of resource and resource distribution.

-Guideline D—Technology—Learners understand that technology is an integral part of human existence and culture.

-Guideline E—Environmental issues—Learners are familiar with some local environmental issues and understand that people in other places experience environmental issues as well.
Unit2:MST Standards- 

Standard 6: Interconnectedness: Common Themes 
Key Idea 3: The grouping of magnitudes of size, time, frequency, and pressures or other units of measurement into a series of relative order provides a useful way to deal with the immense range and the changes in scale that affect the behavior and design of systems.

NGSS Cross-Cutting- Cause and Effect: Mechanism and Prediction: 
-Events have causes, sometimes simple, sometimes multifaceted. Deciphering causal relationships, and the mechanisms by which they are mediated, is a major activity of science and engineering.

-Relationships can be classified as causal or correlational, and correlation does not necessarily imply causation.

-Cause and effect relationships may be used to predict phenomena in natural or designed systems.

-Phenomena may have more than one cause, and some cause and effect relationships in systems can only be described using probability 

Grade 6 , Unit 3
Environmental Guidelines for Learning- 

Strand 2.2: The Living Environment 
-Guideline C—Systems and connections—Learners understand major kinds of interactions among organisms or populations of organisms.

-Guideline D—Flow of matter and energy—Learners understand how energy and matter flow among the abiotic and biotic components of the environment.

Grade 6,  Unit 4
NYS Science Standards- 

-Given adequate resources and no disease or predators, populations (including humans) increase. Lack of resources, habitat destruction, and other factors such as predation and climate limit the growth of certain populations in the ecosystem.(7.1b) 
■ ■In all environments, organisms interact with one another in many ways. Relationships among organisms may be competitive, harmful, or beneficial. Some species have adapted to be dependent upon each other with the result that neither could survive without the other.(7.1c) 
■ ■Some microorganisms are essential to the survival of other living things.(7.1d) 
■ ■In all environments, organisms with similar needs may compete with one another for resources.(3.2a) 
■ ■In ecosystems, balance is the result of interactions between community members and their environment.(7.2a) 
NGSS Cross-cutting- 

Stability and Change: 
-For both designed and natural systems, conditions that affect stability and factors that control rates of change are critical elements to consider and understand.

-Explanations of stability and change in natural or designed systems can be constructed by examining the changes over time and forces at different scales, including the atomic scale.

-Small changes in one part of a system might cause large changes in another part.

-Stability might be disturbed either by sudden events or gradual changes that accumulate over time.

-Systems in dynamic equilibrium are stable due to a balance of feedback mechanisms.

Grades 9-12

Living Environments Unit 1
NGSS Cross-cutting Standards

Standard 7: Interdisciplinary Problem Solving 
Key Idea 1: The knowledge and skills of mathematics, science, and technology are used together to make informed decisions and solve problems, especially those relating to issues of science/ technology/society, consumer decision making, design, and inquiry into phenomena.

Key Idea 2: Solving interdisciplinary problems involves a variety of skills and strategies, including effective work habits; gathering and processing information; generating and analyzing ideas; realizing ideas; making connections among the common themes of mathematics, science, and technology; and presenting results.
Living Environments Unit 2
NYS Science Standards-

-As a result of evolutionary processes, there is a diversity of organisms and roles in ecosystems. This diversity of species increases the chance that at least some will survive in the face of large environmental changes. Biodiversity increases the stability of the ecosystem.(6.2a) 
■ ■Biodiversity also ensures the availability of a rich variety of genetic material that may lead to future agricultural or medical discoveries with significant value to humankind. As diversity is lost, potential sources of these materials may be lost with it.(6.2b) 
■ ■The interrelationships and interdependencies of organisms affect the development of stable ecosystems.(6.3a) 
■ ■Populations can be categorized by the function they serve.Food webs identify the relationships among producers, consumers, and decomposers carrying out either autotropic or heterotropic nutrition.(1.1a) 
■ ■An ecosystem is shaped by the nonliving environment as well as its interacting species.The world contains a wide diversity of physical conditions, which creates a variety of environments.(1.1b) 
■ ■The interdependence of organisms in an established ecosystem often results in approximate stability over hundreds and thousands of years. For example, as one population increases, it is held in check by one or more environmental factors or another species.(1.1d) 

-In any particular environment, the growth and survival of organisms depend on the physical conditions including light intensity, temperature range, mineral availability, soil/rock type, and relative acidity (pH).(6.1e) 
Living Environments  Unit 8
NYS Science Standards
Human beings are part of the Earth’s ecosystems. Human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems. Humans modify ecosystems as a result of population growth, consumption, and technology. Human destruction of habitats through direct harvesting, pollution, atmospheric changes, and other factors is threatening current global stability, and if not addressed, ecosystems may be irreversibly affected.(7.1c) 
■ ■Human activities that degrade ecosystems result in a loss of diversity of the living and nonliving environment. For example, the influence of humans on other organisms occurs through land use and pollution. Land use decreases the space and resources available to other species, and pollution changes the chemical composition of air, soil, and water.(7.2a) 
■ ■When humans alter ecosystems either by adding or removing specific organisms, serious consequences may result.For example, planting large expanses of one crop reduces the biodiversity of the area.(7.2b) 
■ ■Industrialization brings an increased demand for and use of energy and other resources including fossil and nuclear fuels.This usage can have positive and negative effects on humans and ecosystems.(7.2c) 
■ ■Societies must decide on proposals which involve the introduction of new technologies. Individuals need to make decisions which will assess risks, costs, benefits, and trade-offs.(7.3a) 
MST Standards-

Standard 7: Interdisciplinary Problem Solving 
Key Idea 1: The knowledge and skills of mathematics, science, and technology are used together to make informed decisions and solve problems, especially those relating to issues of science/ technology/society, consumer decision making, design, and inquiry into phenomena.

Key Idea 2: Solving interdisciplinary problems involves a variety of skills and strategies, including effective work habits; gathering and processing information; generating and analyzing ideas; realizing ideas; making connections among the common themes of mathematics, science, and technology; and presenting results.
Chemistry Unit 8
NYS Science Standards
Physical properties of substances can be explained in terms of chemical bonds and intermolecular forces.These properties include conductivity, malleability, solubility, hardness, melting point, and boiling point.(5.2n) 
■ ■The acidity or alkalinity of an aqueous solution can be measured by its pH value.The relative level of acidity or alkalinity of these solutions can be shown by using indicators.(3.1ss) 
■ ■On the pH scale, each decrease of one unit of pH represents a tenfold increase in hydronium ion concentration.(3.1tt) 
MST Standards
Standard 6: Interconnectedness: Common Themes 
Key Idea 2: Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design.

Environmental Guidelines for Learning

Strand 2: Knowledge of Environmental Processes and Systems 
-Guideline B—Changes in Matter—Learners apply their understanding of chemical reactions to round out their explanations of environmental characteristics and everyday phenomena.

-Guideline C—Energy—Learners apply their knowledge of energy and matter to understand phenomena in the world around them.




	Understandings
	Essential Questions

	Overarching Understanding
	Overarching
	Topical

	Habitat stressors, (e.g. fragmentation, pollution, climate change), can leave ecosystems more vulnerable to invasion by exotic species (both plant and animal) and possible collapse. Conserving biodiversity has been shown to increase habitat resiliency. Thus, especially for urban ecosystems to be resilient to effects associated with climate change and other habitat stressors, it is essential to promote greater diversity of native plant populations in critical refuges near dense urban centers.

In this program, students become scientists whose role is to test a specific area for the parameters required by various native plant species. Each class will be divided into three groups and rotate through these stations: 1) sunlight illumination 2) soil texture and 3) pH of the soil.

By exploring the living requirements for plants, students will begin to understand the importance of various ecosystem factors in supporting diversity and food chains. The data produced by the students will help the professional scientists and natural resource managers at Gateway to determine how to design native plant restoration areas to attract native pollinator species. 

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

In what specific ways do invasive plants out-compete native plants? 

Why is reestablishing native pollinating plants so important to restoring ecosystems?

Which native plants best compete against invasive plants?  Why?

What is biodiversity and how does biodiversity effect an entire ecosystem?



	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…

	· The living requirements for plants, ie pH, soil type, sunlight

· The importance of various ecosystem factors in supporting diversity and food chains. 
· The specific ways do invasive plants out-compete native plants: ie Longer bloom time, more nectar, physically pushing out native plants, more resilient to extreme environments.
	· Promote greater diversity of the native plant populations in the Gateway National Recreation Area through soil testing. 
· Test specific areas within Gateway NRA for the physical and chemical parameters of the soil required by native plant species that attract pollinators.

· Analyze the data collected on the physical and chemical conditions of the habitats to determine native plant sustainability.

· Identify the native plants that can be planted.

· Identify invasive species and determine what natives would best combat the invaders and why.

	Assessment Evidence (Stage 2)

	Performance Task Description

	Goal
	      Collect data to determine which native plants should go where, and which can best outcompete invasive plants.

	Role
	      Soil detectives, native plant restorers

	Audience
	      Fourth, fifth, sixth grade, High School living environments and Chemistry students local community, park scientists

	Situation
	      Jamaica Bay maritime grass land habitat under invasion

	Product/Performance
	      Native plant restoration throughout the Jamaica Bay 

	Standards
	      See above

	Other Evidence

	Students determine what native plants will outcompete invasive plants based on data collected about lumens, soil texture, soil pH, and bloom length.

	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?
	This park based service learning project allows students to collect and analyze data which will improve biodiversity and strengthen the ecosystem in their local park.

	How will you hook students at the beginning of the unit?
	The park needs the help from the students to collect important scientific data and plan for restoring the park to an ecologically healthy state. 

	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?
	In the culminating activity, students will choose which native plants will best compete against invasive plants. Students will justify their choices based on the data they have collected.

	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?
	By conducting the experiments themselves and inputting their results on a data sheet, and conferring with their peers, students will be able to evaluate the validity of their measurements and test results. Students will be able to reach conclusions about which native plants should do best based on their data. 

	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 biodiversity , 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 soil conditions so that they students can select which native the plants will best outcompete invasive plants.
Station one: Illumination testing
Station two: Study soil texture testing
Station three: Soil pH 
Culminating Activity: As a whole group students will use their data  to create and use a graph to determine which native plants can best outcompete invasive plants, and which provide best services for native pollinating insects. 
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