	Standard 8: Ecology, Grade Level Expectations Grades K-3



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Questions:  How do matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understanding:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understanding:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	All students in Kindergarten will be able to:
	Building upon the Kindergarten expectations, all students in Grade 1 will be able to: 
	Building upon the K-1 expectations, all students in Grade 2 will be able to:
	Building upon the K-2 expectations, all students in Grade 3 will be able to:

	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.
Recognize that humans interact with the environment through the use of their five senses.  

Identify ways in which living organisms interact with each other and their environment (e.g., birds nest in trees, birds eat worms).
Recognize that animals use plants in a variety of ways (e.g., shelter, food and protection).  


	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.
Describe the impact of weather conditions (e.g., sun, fog, rain, snow) on plant and animal activities.   

Identify and describe the different kinds of living things in an aquatic or terrestrial environment.  Recognize that living things coexist in these environments. 
Describe how aquatic plants and animals interact with each other and their environment (e.g., fish use plants for food and shelter).

Describe how terrestrial plants and animals interact with each other and their environment (e.g., millipedes eat decaying bark). 


	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.
Describe the effects that result from plants, insects, and other animals changing the environment in which they live (e.g., worms make tunnels in the earth, crickets eat the grass).  

Observe the plants and animals living in an environment.  Identify ways in which plants and animals benefit from each other (e.g., animals use plants for food and shelter, and plants need insects to spread pollen).  

Observe and describe the effects of plant and animal overcrowding in a given space (i.e., many guppies in an aquarium, many beetles in a habitat).   Recognize that this overcrowding results in an increased need for basic resources. 

	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

There are no grade level expectations for this understanding.  




	Standard 8: Ecology, Grade Level Expectations Grades K-3



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Questions:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	All students in Kindergarten will be able to:
	Building upon the Kindergarten expectations, all students in Grade 1 will be able to: 
	Building upon the K-1 expectations, all students in Grade 2 will be able to:
	Building upon the K-2 expectations, all students in Grade 3 will be able to:

	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment.  Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

Recognize that sunlight is needed by plants for energy.  

Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.
Recognize that trees are replanted in an attempt to replace those that are cut down. 


	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment.  Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

Recognize that energy needed by all living things originates from the Sun. 

Identify and give examples showing that animals eat plants or other animals for energy, and that plants get energy from the Sun.  

Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

There are no grade level expectations for this understanding.  


	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

Investigate how natural composting recycles plants and other discarded organic matter.  Recognize the importance of this process to the environment. 

Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

There are no grade level expectations for this understanding.  


	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

There are no grade level expectations for this understanding.  

Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

Describe the changes to the environment that result from humans obtaining rock and mineral resources (e.g., strip mining).   




	Standard 8: Ecology, Grade Level Expectations Grades 4-5 



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Question:  How do matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-3 expectations, all students in Grade 4 will be able to:
	Building upon the K-4 expectations, all students in Grade 5 will be able to:

	Enduring Understandings: Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.
Predict, investigate and describe how plants can affect water flow, run off and erosion.   Relate this knowledge to an ecosystem in Delaware (i.e., planting beach grass to stabilize dunes, planting grass on a slope to decrease soil erosion). 

Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.
There are no grade level expectations for this understanding. 


	Enduring Understandings: Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.
Examine a variety of ecosystems such as marsh, pond, field, forest.  Compare how the organisms, the habitat, and the food chains are similar and different in these ecosystems. 

Differentiate between an organism’s “habitat” (where an animal lives) and its “territory” (an area claimed as its own space).  Select an organism and describe its habitat and territory. 

Predict and describe how a dramatic increase or decrease in the population size of a single species within an ecosystem affects the entire ecosystem.

Identify environmental factors that affect the growth and reproduction of organisms in an ecosystem (e.g., temperature can affect germination and soil moisture). 

Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

Conduct investigations to simulate terrestrial and aquatic ecosystems and their interdependence.  Demonstrate and describe how alteration of one part of the ecosystem (i.e., change in pH, over fertilization, addition of salt) may cause changes throughout the entire ecosystem.  

Categorize the organisms within an ecosystem according to the function they serve as producers, consumers, or decomposers.  Explain why the organism was categorized this way. 




	Standard 8: Ecology, Grade Level Expectations Grades 4-5 



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Question:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-3 expectations, all students in Grade 4 will be able to:
	Building upon the K-4 expectations, all students in Grade 5 will be able to:

	Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

There are no grade level expectations for this understanding. 


	Identify the Sun as a source of energy that drives an ecosystem.  Describe the path of energy from the Sun to the producers then to the consumer in the food chain.  Recognize that an organism has dependent and independent relationships in an ecosystem. 
Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.
Identify natural (i.e., wildfire, flood, drought) and man-made changes (forest clear cutting, input of pollutants, filling in of marshland) to an ecosystem.  Discuss how these changes affect the balance of an ecosystem.   
Explain why moving organisms from their ecosystem to a new ecosystem may upset the balance of the new ecosystem, for example, by introduction of diseases or depletion of resources. 




	Standard 8: Ecology,  Grade Level Expectations Grades 6-8 



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Questions:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question: How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-5 expectations, all students in Grade 6 will be able to: 
	Building upon the K-6 expectations, all students in Grade 7 will be able to:
	Building upon the K-7 expectations, all students in Grade 8 will be able to:

	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

There are no grade level expectations for this understanding.  


	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

There are no grade level expectations for this understanding.  


	Enduring Understandings: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

Survey the diversity of organisms in a local or model ecosystem.  Recognizing that a population consists of all individuals of a species that occur together at a given place and time, describe how to estimate and then calculate the size of a large population of a variety of organisms.  Chart the diversity of the organisms in the ecosystem. 

Categorize populations of organisms according to the roles (producers, consumers, and decomposers) they play in an ecosystem.

Describe and explain how factors (i.e., space, food, water, disease) limit the number of organisms an ecosystem can support.

Construct a data table or line graph to show population changes of a selected species over time.  Describe the population changes portrayed by the graph. 

Observe graphs or data tables showing both the population growth of a species and the consequences of resource depletion on the population.  Analyze the data and explain the effect that may occur from exponential growth of a population (given finite resources). 




	Standard 8: Ecology,  Grade Level Expectations Grades 6-8 



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Questions:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-5 expectations, all students in Grade 6 will be able to: 
	Building upon the K-6 expectations, all students in Grade 7 will be able to:
	Building upon the K-7 expectations, all students in Grade 8 will be able to:

	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment.  Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

There are no grade level expectations for this understanding.  


	Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment.  Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

There are no grade level expectations for this understanding.  


	Investigate and discuss how short-term physiological changes of an organism (e.g., skin tanning, muscle development, formation of calluses) differ from long-term evolutionary adaptations (e.g., white coloration of polar bears, seed formation in plants) that occur in a group of organisms over generations.

Investigate local areas; disturbed and undisturbed, that are undergoing succession (i.e., abandoned gardens, ditch banks, and the edge of a forest).  Predict how plant communities that grow in the area may change over time and how their presence determines what kinds of animals may move into and out of the areas.

Enduring Understandings: Matter needed to sustain life is continually recycled among and between organisms and the environment.  Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.

Construct food webs and identify the relationships among producers, consumers, and decomposers.

Design food webs and trace the flow of matter and energy (beginning with the Sun) through the food web. 



	Standard 8: Ecology,  Grade Level Expectations Grades 6-8 



	Essential Question:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Questions:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Question:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected. Changes in one part of the system will affect other parts of the system.

Enduring Understandings:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-5 expectations, all students in Grade 6 will be able to: 
	Building upon the K-6 expectations, all students in Grade 7 will be able to:
	Building upon the K-7 expectations, all students in Grade 8 will be able to:

	Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

There are no grade level expectations for this understanding.  

	Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.
Explain how sanitation measures such as sewers, landfills, and water treatment are important in controlling the spread of organisms that contaminate water and cause disease. 

	Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

Research and analyze data on human population changes that have occurred in a specific Delaware ecosystem.  Discuss reasons for changes in human population and explain how these changes have affected the biodiversity of local organisms and availability of natural resources in the given ecosystem (e.g., habitat loss, water quality, preservation/conservation efforts).

Identify ways in which invasive species can disrupt the balance of Delaware as well as other ecosystems (i.e., competition for resources including habitat and/or food).   Research and report on an invasive species, indicating how this species has altered the ecosystem.



	Standard 8: Ecology, Grade Level Expectations Grades 9-12



	Essential Questions:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Question: How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Questions:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

Enduring Understanding:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-11 expectations, all students in Grade 12 will be able to:

	Enduring Understanding: Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.  

Identify and measure biological, chemical and physical indicators within a given ecosystem (pH, dissolved oxygen, macroinvertebrate and other indicator species, salinity).

Using models, computer simulations, or graphic representations, demonstrate how, changes in these indicators may affect interactions within ecosystems.  Evaluate the current health of the ecosystem and suggest possible interventions for mitigation.

Explain how feedback loops keep an ecosystem (at the local and global level) in a state of dynamic equilibrium (e.g., positive and negative feedback loops associated with global climate).
Explain how niches help to increase the diversity within an ecosystem and maximize the number of populations that can live in the same habitat.

Using graphs of population data of a predator and its prey, describe the patterns observed.   Explain how the interactions of predator and prey generate these patterns, and predict possible future trends in these populations.

Analyze and explain the short-term impact of a natural disaster on the biological, chemical, and physical components of the affected ecosystem and their associated interrelationships, including geochemical cycles and food webs.
Based on knowledge of populations and interactions in an ecosystem, predict the possible long-term outcomes (e.g., extinction, adaptation, succession) of a natural disaster on populations in the ecosystem.

Explain the significance of the introduction of non-native and invasive species to a stable ecosystem and describe the consequent harm to the native species and the environment (e.g., zebra mussels, purple loosestrife, phragmites, Japanese Beetles).

Describe how the biotic and abiotic factors can act as selective pressures on a population and can alter the diversity of the ecosystem over time. 

Identify limiting factors in an ecosystem and explain why these factors prevent populations from reaching biotic potential.  Predict the effects on a population if these limiting factors were removed. Explain why a population reaching unlimited biotic potential can be detrimental to the ecosystem. 

Determine the carrying capacity for a population in an ecosystem using graphical representations of population data.

Describe how birth rate, death rate, emigration, and immigration contribute to a population’s growth rate.




	Standard 8: Ecology, Grade Level Expectations Grades 9-12



	Essential Questions:  How can change in one part of an ecosystem affect change in other parts of the ecosystem?

Essential Question:  How does matter and energy link organisms to each other and their environments? Why is sunlight essential to life on Earth?

Essential Questions:  How do humans have an impact on the diversity and stability of ecosystems?

	Enduring Understandings:  Organisms and their environments are interconnected.  Changes in one part of the system will affect other parts of the system.

Enduring Understanding:  Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it. 

Enduring Understanding:  Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system.

	Building upon the K-11 expectations, all students in Grade 12 will be able to:

	Enduring Understanding: Matter needed to sustain life is continually recycled among and between organisms and the environment. Energy from the sun flows irreversibly through ecosystems and is conserved as organisms use and transform it.
Illustrate how elements on Earth cycle among the biotic and abiotic components of the biosphere. 

Recognize that the amount of matter in a closed ecosystem will remain constant.

Relate an ecosystem’s requirement for the continual input of energy to the inefficiency of energy transfer.

Explain how ecosystems that do not rely on radiant energy obtain energy to maintain life.

Explain how the inefficiency of energy transfer determines the number of trophic levels and affects the relative number of organisms at each trophic level in an ecosystem. 
Relate a chemical’s properties to its accumulation within organisms, such as PCBs in the fatty tissues of fish.

Relate the accumulation of a chemical in an organism to the organism’s trophic level.  Explain why bioaccumulation is a greater problem for organisms at higher trophic levels.

Explain how biomagnification has led to unsafe food supplies, such as mercury accumulation in tuna. 

Analyze how an understanding of biomagnification has led to the regulation of chemical use and disposal.

Enduring Understanding: Humans can alter the living and non-living factors within an ecosystem, thereby creating changes to the overall system. 
Examine and describe how social and biological factors influence the exponential growth of the human population (e.g., economic, cultural, age at reproduction, fertility rate, birth/death rate, and environmental factors).

Examine and describe how the exponential growth of the human population has affected the consumption of renewable and non-renewable resources.

Evaluate decisions about the use of resources in one country and how these decisions can impact the diversity and stability of ecosystems globally.

Analyze ways in which human activity (i.e., producing food, transporting materials, generating energy, disposing of waste, obtaining fresh water, or extracting natural resources) can affect ecosystems and the organisms within.

Research and discuss ways in which humans use technology to reduce the negative impact of human activity on the environment. (e.g., phytoremediation, smokestack scrubbers). 

Describe how advances in technology can increase the carrying capacity of an ecosystem (i.e., advances in agricultural technology have led to increases in crop yields per acre).
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