Interdependence

	SC-5-I-U-1

Students will understand that within every ecosystem are populations of organisms that serve specific functions. Changes to any population may affect the other populations in that ecosystem.

SC-5-I-U-2

Students will understand that all of the populations that interact with each other in an ecosystem form a specific community, but there may be multiple communities within the same ecosystem.
	SC-5-I-S-1

Students will define the concepts of population and community and identify examples of populations and communities within various ecosystems

SC-5-I-S-2

Students will identify the role/function a population of organisms has in a particular community/ecosystem (e.g., producers, consumers, decomposers)

SC-5-I-S-3

Students will explore the cause/effect relationship of altering a particular population of organisms within an ecosystem using data/evidence collected through research and/or simulations (e.g., role-play games, computer-based simulations)
	SC-05-4.7.1 

Students will:

· describe and categorize populations of organisms according to the function they serve in an ecosystem (e.g., producers, consumers, decomposers);

· draw conclusions about the effects of changes to populations in an ecosystem.

Populations of organisms can be categorized by the function they serve in an ecosystem. Plants and some microorganisms are producers because they make their own food. All animals, including humans, are consumers, and obtain their food by eating other organisms. Decomposers, primarily bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs identify the relationships among producers, consumers, and decomposers in an ecosystem.  Using data gained from observing interacting components within an ecosystem, the effects of changes can be predicted. 
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SC-05-4.7.2 

Students should understand that a population consists of all individuals of a species that occur together at a given place and time. All populations living together and the physical factors with which they interact compose an ecosystem.

	
	
	

	Knowledge

· Define population

· Define community

· Define ecosystem and give examples

· Define organism

· Identify organism

· Identify organisms as producers, consumers, and/or decomposers

· List factors that affect population of organisms within an ecosystem

· Know that systems have interactive parts

· Identify parts of a system

· Know that 1 system can influence other systems


	      Reasoning/Skills

· Identify examples of populations and communities within various ecosystems

· Distinguish between population, community, and ecosystems and describe how they interrelate

· Identify the role/function a population has in a community/ecosystem

· Explore cause/effect relationships of altering populations in an ecosystem

· Sort organisms in an ecosystem based on their function

· Use evidence from experimentation, readings, and other sources to draw conclusions about the effects of changes to populations in an ecosystem

          Make observations

         Collect and organize data

          Draw conclusions
	


	SC-6-I-U-1

Students will be understand that ecosystems are more than just the organisms they contain: geography, weather, climate and geologic factors also influence the interactions within an ecosystem.

SC-6-I-U-2

Students will understand that communities do not exist in isolation, but are globally interconnected by a number of Earth systems (e.g. ocean, atmosphere, lithosphere).
	    SC-6-I-S-1

S   Students will describe and explore the biotic and abiotic factors that affect change in ecosystems

SC-6-I-S-2

Students will document and describe consequences of change in one or more abiotic factors on a population within an ecosystem

    SC-6-I-S-3

Students will investigate how communities are interconnected, how they interact with different Earth systems, and represent these global connections/interactions in a variety of ways (e.g. writing, models, multi-media, claymation)
	SC-06-4.7.1

Students will describe the consequences of change in one or more abiotic factors on a population within an ecosystem.

The number of organisms an ecosystem can support depends on the resources available and abiotic factors (e.g., quantity of light and water, range of temperatures, soil composition).
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	SC-6-I-U-3

Students will understand that science can sometimes be used to inform ethical decisions by identifying the likely consequences of an action, but cannot be used to establish if taking that action would be right or wrong.
	SC-6-I-S-4

Students will differentiate the usefulness of scientific research to predict the possible consequences of decisions about environmental issues from its limitations in making ethical/moral decisions about those issues

	Knowledge

· Define and identify abiotic factors

· Define and identify biotic factors

· Identify factors that affect carrying capacity

· Identify small scale factors that affect ecosystems, e.g., organisms, soil, temperature, water, pH, light, nutrients

· Understand limitations of measuring instruments

· Identify large scale factors that affect ecosystems, e.g., geography, weather, climate and geologic factors

· Identify Earth systems and ways they are interconnected (ocean, atmosphere, lithosphere)

· Define interconnectedness

· Know the difference between fact and opinion

· Know the difference between inference and observation

· Recognize the credibility of sources
	     Reasoning/Skills

· Explore how abiotic and biotic factors can change ecosystem dynamics

· Describe how abiotic and biotic factors can change ecosystem dynamics from data

· Observe and record the change in one or more abiotic factors on a population

· Investigate the interconnectedness of communities and how they interact with Earth Systems

· Collect and organize data

· Interpret graphs

· Make observations

· Distinguish describe from explain


	Product 

· Represent global connections in a variety of ways (e.g., writing, models, multi-media, claymation)



	SC-7-I-U-1

Students will understand that species may become extinct even if environmental conditions remain constant. Competition between species for limited resources can result in extinction.

SC-7-I-U-2

Students will understand that changes within an ecosystem may be caused by the interactions of many factors, both biotic and abiotic. Seemingly small changes can have significant consequences as their effects ripple through a community.
	SC-7-I-S-1

Students will research and investigate environmental situations where small changes may have large impacts in both living and non-living components of systems (e.g., introduction of zebra mussels into the Kentucky river, planting kudzu to stabilize hillsides)

SC-7-I-S-2

Students will investigate potential factors contributing to endangerment or extinction, including the effects of competition for resources

SC-7-I-S-3

Students will identify a species which has become extinct and analyze data/evidence to infer the contributing factors which led to extinction

    SC-7-I-S-5

      Students will design and conduct investigations of changes to abiotic and biotic factors in ecosystems, document and communicate observations, procedures, results and conclusions
	SC-07-4.7.1

Students will compare abiotic and biotic factors in an ecosystem in order to explain consequences of change in one or more factors.

The number of organisms an ecosystem can support depends on the resources available and abiotic factors (e.g., quantity of light and water, range of temperatures, soil composition). Given adequate biotic and abiotic resources and no diseases or predators, populations (including humans) increase at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of populations in specific niches in the ecosystem.
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	SC-7-I-U-3

Students will understand that not all actions/decisions have the possibility of a desirable outcome. Sometimes a compromise requires accepting one unwanted outcome to avoid a different unwanted outcome.
	    SC-7-I-S-4

Students will research and discuss environmental impacts of actions (human or non-human) which necessitate choosing between undesirable alternatives (e.g., losing crops to insects vs. applying toxic pesticides)
	

	
	
	

	Knowledge

· Define niche, species, competition, endangerment and extinction

· Identify variables that impact ecosystems and populations

· Construct an understanding of carrying capacity and the types of growth curves (J-curve, S-curve)

· Identify factors that contribute to endangerment and/or extinction
	    Reasoning/Skills

· Recognize using graphs general trends in the number of organisms depending upon change in competing resources and other factors such as predation and climate

· Design a fair test to investigate changes in biotic or abiotic factors on an ecosystem


	


	SC-8-I-U-3

Students will understand that it is important to consider what population will benefit and what population (not necessarily the same one) will bear the cost when deciding among alternative courses of action.
	    SC-8-I-S-1

Students will predict the effects of change on one or more components within an ecosystem by analyzing a variety of data

    SC-8-I-S-4

Students will evaluate the risks and benefits of human actions affecting the environment and identify which populations will be harmed or helped. Use a variety of data/ sources to support or defend a position related to a proposed action, both orally and in writing. Analyze the validity of other arguments
	SC-08-4.7.1

Students will describe the interrelationships and interdependencies within an ecosystem and predict the effects of change on one or more components within an ecosystem.

Organisms both cooperate and compete in ecosystems. Often changes in one component of an ecosystem will have effects on the entire system that are difficult to predict. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years.
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	SC-8-I-U-4

Students will understand that sometimes decisions have unintended consequences no matter how thoughtfully they were made, and may actually create new problems and needs.
	    SC-8-I-S-1

Students will predict the effects of change on one or more components within an ecosystem by analyzing a variety of data

     SC-8-I-S-4

Students will evaluate the risks and benefits of human actions affecting the environment and identify which populations will be harmed or helped. Use a variety of data/ sources to support or defend a position related to a proposed action, both orally and in writing. Analyze the validity of other arguments

     SC-8-I-S-5

    Students will identify examples of human actions that have had unintended environmental consequences (e.g., DDT weakening egg shells, lead-based paint, asbestos insulation)
	SC-08-4.7.1

Students will describe the interrelationships and interdependencies within an ecosystem and predict the effects of change on one or more components within an ecosystem.

Organisms both cooperate and compete in ecosystems. Often changes in one component of an ecosystem will have effects on the entire system that are difficult to predict. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years.
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SC-08-4.7.2

Students will:

· explain the interactions of the components of the Earth system (e.g., solid Earth, oceans, atmosphere, living organisms); 

· propose solutions to detrimental interactions.

Interactions among the solid Earth, the oceans, the atmosphere and living things have resulted in the ongoing development of a changing Earth system.
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	Knowledge

· Define interrelationship, interdependence, climax community, succession
	Reasoning/Skills

· Analyze a variety of data in order to make predictions

· Evaluate risk and benefits of human impact and conclude that some populations will be harmed while some benefit

· Describe changes in an ecosystem that results in stability
	Product

· Support or defend a position related to a proposed action


	SC-H-I-U-1

Students will understand that human beings are part of the Earth’s ecosystems. Human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems.

SC-H-I-U-2

Students will understand that unique among organisms, humans have the capability to impact other species on a global scale both directly (e.g. selective breeding, genetic engineering, foreign species introductions) and indirectly (e.g. habitat crowding, pollution, climate change).
	SC-H-I-S-1

Students will explore ways to eradicate or lessen environmental problems caused by human interaction (e.g., examine programs for habitat restoration or wildlife protection, automotive/industrial emissions standards)

SC-H-I-S-5

Students will analyze examples of environmental changes resulting from the introduction, removal, or reintroductions of indigenous or non-indigenous species to an ecosystem. Use information to predict future impacts of similar changes in other ecosystems

SC-H-I-S-7

Students will explore the causes, consequences and possible solutions to persistent, contemporary and emerging global issues relating to environmental quality
	SC-HS-4.7.2

Students will:

· evaluate proposed solutions from multiple perspectives to environmental problems caused by human interaction;

· justify positions using evidence/data.

Human beings live within the world's ecosystems. Human activities can deliberately or inadvertently alter the dynamics in ecosystems. These activities can threaten current and future global stability and, if not addressed, ecosystems can be irreversibly affected. 
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	SC-H-I-U-4

Students will understand that every ecosystem contains natural checks and balances, both biotic and abiotic, that serve to limit the size and range of the populations contained within it.
	SC-H-I-S-2

Students will investigate changes in ecosystems and propose potential solutions to problems by documenting and communicating solutions to others through multi-media presentations

SC-H-I-S-4

Students will examine existing models of global population growth and the factors affecting population change (e.g., geography, diseases, natural events, birth/death rates). Propose and defend solutions to identified problems of population change
	SC-HS-4.7.1

Students will:

· analyze relationships and interactions among organisms in ecosystems;

· predict the effects on other organisms of changes to one or more components of the ecosystem.

Organisms both cooperate and compete in ecosystems. Often changes in one component of an ecosystem will have effects on the entire system that are difficult to predict. The interrelationships and interdependencies of these organisms may generate ecosystems that are stable for hundreds or thousands of years.
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SC-HS-4.7.5

Students will:
· predict the consequences of changes in resources to a population;

· select or defend solutions to real-world problems of population control.

Living organisms have the capacity to produce populations of infinite size. However, behaviors, environments and resources influence the size of populations. Models (e.g., mathematical, physical, conceptual) can be used to make predictions about changes in the size or rate of growth of a population.
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	SC-H-I-U-5

Students will understand that human creativity, inventiveness and ingenuity have brought new risks as well as improvements to human existence. People control technology and are ultimately responsible for its effects.

SC-H-I-U-6

Students will understand that science/technology occasionally provides the means to do questionable things. Decisions about doing these things require exercising a sense of responsibility. Just because something can be done does not mean it should be done.

SC-H-I-U-7

Students will understand that the critical assumptions behind any line of reasoning must be made explicit, so that the validity of the position being taken can be judged.
	SC-H-I-S-6

Students will analyze and synthesize research, for questions about, theories and related technologies that have advanced our understanding of interdependence

SC-H-I-S-8

Students will investigate controversial scientific proposals (e.g., human cloning, genetic modification of crops, nuclear waste storage), use scientific evidence/data to support or defend a position and debate the ethical merits of implementing the proposed actions
	

	Knowledge

· Define equilibrium

· Identify variables that affect equilibrium

· Understand that equilibrium is dynamic

· Identify variables as directly or indirectly impacting species

· Understand limitations in measurements and accuracy

· Identify pertinent laws, policies, and standards related to lessening environmental problems caused by human interaction

· Identify pertinent data sources related to environmental problems

· Identify natural checks and balances in an ecosystem (biotic, abiotic, carrying capacity)
	Reasoning/Skills

· Examine effects of changes in an ecosystem (biotic and abiotic) through experimentation and data trends

· Examine the effects of laws, policies and standards on environmental problems using a variety of data sources

· Use historical perspective to help evaluate policies, etc, cause and effect and solutions

· Use cause and effect relationships to examine causes and consequences of an issue relating to environmental quality

· Formulate a claim based on analysis

· Investigate relationship among organisms in an ecosystem 

              Collect, organize and analyze data

              Predict the effects on other organisms

              of changes to one or more 

              components of the ecosystem
	Product

· Propose potential solutions to problems by documenting and communicating solutions to others through multi-media presentations

· Use scientific evidence/data to support or defend a position and debate the ethical merits of implementing the proposed actions


