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March 18, 2016 

Attachment 3: Long Table Format 
	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

Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to predict and show how relationships among variables between systems and their components in the natural and designed worlds.

· Develop a model based on evidence to illustrate the relationships between systems or components of a system.

Using Mathematics and Computational Thinking
Mathematical and computational thinking in 9–12 builds on K–8 experiences and progresses to using algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and model data. Simple computational simulations are created and used based on mathematical models of basic assumptions.

· Use mathematical and/or computational representations of phenomena or design solutions to support explanations. 

· Use mathematical representations of phenomena or design solutions to support and revise explanations. 

· Use mathematical representations of phenomena or design solutions to support claims. 

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to explanations and designs that are supported by multiple and independent student-generated sources of evidence consistent with scientific ideas, principles, and theories.

· Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 

· Design, evaluate, and refine a solution to a complex real-world problem, based on scientific knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. 

Engaging in Argument from Evidence

Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the natural and designed world(s). Arguments may also come from current scientific or historical episodes in science.

· Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments. 

· Evaluate the evidence behind currently accepted explanations to determine the merits of arguments. 


	Highlighted

Disciplinary Core Ideas

LS2.A: Interdependent Relationships in Ecosystems

· Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they can support. These limits result from such factors as the availability of living and nonliving resources and from such challenges such as predation, competition, and disease. Organisms would have the capacity to produce populations of great size were it not for the fact that environments and resources are finite. This fundamental tension affects the abundance (number of individuals) of species in any given ecosystem.

LS2.D: Social Interactions and Group Behavior

· Group behavior has evolved because membership can increase the chances of survival for individuals and their genetic relatives.
	Highlighted

Crosscutting Concepts

Cause and Effect

· Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. 

Scale, Proportion, and Quantity

· The significance of a phenomenon is dependent on the scale, proportion, and quantity at which it occurs. 

· Using the concept of orders of magnitude allows one to understand how a model at one scale relates to a model at another scale. 

Systems and System Models

· Models (e.g., physical, mathematical, computer models) can be used to simulate systems and interactions—including energy, matter, and information flows—within and between systems at different scales. 

Energy and Matter 

· Energy cannot be created or destroyed—it only moves between one place and another place, between objects and/or fields, or between systems. 

· Energy drives the cycling of matter within and between systems. 



	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: 

Mathematics – 

MP.2
Reason abstractly and quantitatively. 

MP.4
Model with mathematics. 

N-Q.1-3
Reason quantitatively and use units to solve problems.(

	CA CCSC ELA/Literacy Connections: 

RST.11-12.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. 

RST.11-12.7
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. 

RST.9-10.8
Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.

RST.11-12.8.a–e
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources of information. 

WHST.9–12.2.a–e
Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical processes. 

	CA ELD Connections:

11–12.PI.B.5   Listening actively to spoken English in a range of social and academic contexts  
11–12.PI.B.6  Reading closely literary and informational texts and viewing multimedia to determine how meaning is conveyed explicitly and implicitly through language  
9–10.PI.C.10, 11–12.PI.C.10   Writing literary and informational texts to present, describe, and explain ideas and information, using appropriate technology  
9–10.PI.C.11, 11–12.PI.C.11   Justifying own arguments and evaluating others’ arguments in writing  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