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	Instructional Segment 1: Ecosystem Interactions, Energy, Dynamics

	Guiding Questions:

What factors affect the carrying capacity of populations within specific ecosystems?
What are common threats to remaining natural ecosystems and biodiversity? How can these threats be reduced?

	Students who demonstrate understanding can:

HS-LS2-1. Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity of ecosystems at different scales. [Clarification Statement: Emphasis is on quantitative analysis and comparison of the relationships among interdependent factors including boundaries, resources, climate, and competition. Examples of mathematical comparisons could include graphs, charts, histograms, and population changes gathered from simulations or historical data sets.] [Assessment Boundary: Assessment does not include deriving mathematical equations to make comparisons.]
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales. [Clarification Statement: Examples of mathematical representations include finding the average, determining trends, and using graphical comparisons of multiple sets of data.] [Assessment Boundary: Assessment is limited to provided data.]
HS-LS2-4. Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of stored energy in biomass to describe the transfer of energy from one trophic level to another and that matter and energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms and molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they move through an ecosystem.] [Assessment Boundary: Assessment is limited to proportional reasoning to describe the cycling of matter and flow of energy.]
HS-LS2-8. Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. [Clarification Statement: Emphasis is on: (1) distinguishing between group and individual behavior, (2) identifying evidence supporting the outcomes of group behavior, and (3) developing logical and reasonable arguments based on evidence. Examples of group behaviors could include flocking, schooling, herding, and cooperative behaviors such as hunting, migrating, and swarming.]


	The bundle of performance expectations above focuses on the following elements from the NRC document A Framework for K–12 Science Education:

	Highlighted

Science and Engineering Practices

Developing and Using Models

Using Mathematics and Computational Thinking
Constructing Explanations and Designing Solutions

Engaging in Argument from Evidence
	Highlighted

Disciplinary Core Ideas

LS2.A: Interdependent Relationships in Ecosystems

LS2.D: Social Interactions and Group Behavior


	Highlighted

Crosscutting Concepts

Cause and Effect

Scale, Proportion, and Quantity

Systems and System Models

Energy and Matter 



	Significant Connections to California’s Environmental Principles and Concepts:

Principle II The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies. 

Principle III Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV The exchange of matter between natural systems and human societies affects the long term functioning of both.

	CA CCSC Math Connections:  MP.2, MP.4,   N-Q.1-3


	CA CCSC ELA/Literacy Connections:  RST.11-12.1, RST.11-12.7, RST.9-10.8, RST.11-12.8.a–e, WHST.9–12.2.a–e 

	CA ELD Connections: 11–12.PI.B.5, 11–12.PI.B.6, 9–10.PI.C.10, 11–12.PI.C.10, 9–10.PI.C.11, 11–12.PI.C.11  



California Department of Education: March 2016
MODEL UNIT TABLE – CONDENSED



MODEL UNIT TABLE – CONDENSED

1
MODEL UNIT TABLE – CONDENSED

2

