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	 Section A

	 Science Standards
	Indicate Dates
	 I Can Statement
	 Essential Question
	Academic Vocabulary
	 Teacher’s Notes

	HS.ENV.3 Use mathematics and graphic models to compare factors affecting biodiversity and populations in ecosystems. 

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can develop and use graphic models to compare factors affecting biodiversity and populations in ecosystems.  

I can develop and use multiple types of graphic models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed tool in order to select the model that best fits the evidence.

I can move flexibly between model types based on merits and limitations. 

I can create and revise a computational model or simulation of a phenomenon, designed device, process, or system to compare factors affecting biodiversity and populations in ecosystems.

I can apply techniques of algebra and functions to represent and solve scientific and engineering problems.  

I can use mathematical, computational, or algorithmic representations of phenomena to support my claims and explanations. 

	What do you notice about the scale, proportion, and quantity of factors affecting biodiversity?
	· Anthropogenic
· Biodiversity Index
· Biodiversity Treaty
· Carrying Capacity
· Constant Growth
· Correlation
· Demographic Transition
· Density and Dispersion
· Density- Dependent Limiting Factors
· Density- Independent Limiting Factors
· Doubling Time
· Endangered Species
· Exponential Growth
· Extinction
· Extrapolation
· Graphic Models
· Growth Rate
· Interpolation
· Limiting Factors
· Linear Growth Model
· Logistic Growth Model
· Population
· Population Curve
· Population Properties
· Population Pyramid
· Reproductive Potential
· Slope
· Species Evenness
· Species Richness
· Survivorship
· Sustainability
 
	 

	HS.ENV.2 Use models to illustrate and communicate the role of photosynthesis and cellular respiration as carbon cycles through the biosphere, atmosphere, hydrosphere, and geosphere.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can develop and use a model based on evidence to communicate the role of photosynthesis and cellular respiration as carbon cycles. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed process in order to select the model that best fits the evidence.

I can move flexibly between model types based on merits and limitations. 
	What conclusions can be drawn about energy and matter after evaluating the carbon cycles?
	· Abiotic Reservoir
· Atmosphere
· Atmospheric CO2
· Biotic Reservoir
· Biosphere
· Carbon
· Cellular Respiration
· Combustion
· Decomposition
· Diffusion
· Fossil Fuels (coal, oil, natural gas)
· Geosphere
· Glucose
· Greenhouse Gas
· Hydrosphere
· Methane
· Phytoplankton
· Photosynthesis
· Products
· Reactants
· Source/Sink

	 

	HS.ENV.9 Develop and use models to trace the flow of water, nitrogen, and phosphorus through the hydrosphere, atmosphere, geosphere, and biosphere. 

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can develop and use models to trace the flow of water, nitrogen, and phosphorus through the hydrosphere, atmosphere, geosphere, and biosphere. 

I can develop and use multiple types of models to provide mechanistic accounts that may predict phenomena.

I can evaluate merits and limitations of two different models of the same proposed tool, process, mechanism or system in order to select the model that best fits the evidence or design criteria. 

I can move flexibly between model types based on merits and limitations. 
	What conclusions can be drawn about energy and matter after evaluating the flow of water, nitrogen, and phosphorus?
	· Acid Precipitation
· Analogy
· Carbon Cycle
· Conceptual Model
· Diffusion
· Functional Model
· Mental Model
· Nitrogen Cycle
· Phosphorus Cycle
	 

	HS.ENV.8 Engage in an evidence-based argument to explain how over time Earth's systems affect the biosphere and the biosphere affects Earth's systems (e.g., microbial life increasing the formation of soil; corals creating reefs that alter patterns of erosion and deposition along coastlines).

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments to explain how over time Earth's systems affect the biosphere and the biosphere affects Earth's systems.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 

I can respectfully provide and receive critiques concerning my scientific arguments by probing reasoning and evidence and challenging ideas and conclusions of classmates.

I can respond thoughtfully to diverse perspectives and determine what additional information is required to resolve contradictions.
	What facts might you select to support the need to consider stability and change in the biosphere?
	· weathering
· deposition
· leaching
· desertification
· photosynthesis
· chemosynthesis
· closed system
· open system
· eutrophication
· evapotranspiration
· biogeochemical cycles — carbon, nitrogen, phosphorous, oxygen, hydrologic
	 

	HS.ENV.6 Obtain, evaluate, and communicate information to describe how human activity may affect biodiversity and genetic variation of organisms, including threatened and endangered species.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can gather, read, and evaluate scientific and technical information from multiple authoritative sources.

I can critically read the scientific literature to determine the central ideas or conclusions about how human activity may affect biodiversity and genetic variation in organisms. 

I can assess the evidence and usefulness of each source. 

I can compare, integrate, and evaluate sources of information presented in different media or formats as well as in words in order to address a scientific question or to solve a problem. 

I can summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	Can you explain how human activity may affect biodiversity and genetic variation in organisms?
	· speciation
· extinction
· genetic variation
· anthropogenic
· overpopulation
· overexploitation
· habitat destruction/habitat alteration
· pollution
· invasive species
· climate change
· threatened species
· endangered species
· habitat fragmentation
· desertification
· deforestation
· urbanization
· manufacturing
· globalization
· ecological indicators
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	HS.ENV.5 Engage in argument from evidence to compare how individual versus group behavior (e.g., flocking; cooperative behaviors such as hunting, migrating, and swarming) may affect a species’ chance to survive and reproduce over time.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments concerning how behaviors may affect a species’ chance to survive and reproduce.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 

I can respectfully provide and receive critiques concerning my scientific arguments by probing reasoning and evidence and challenging ideas and conclusions of classmates.

I can respond thoughtfully to diverse perspectives and determine what additional information is required to resolve contradictions.
	Can you explain how behavior may affect a species’ ability to survive and reproduce?
	· Natural selection
· Genetics
· Proximity
· Recognition Mechanism
· Stability
· Dynamic Grouping
· Social isolation
· Equal status
· Hierarchy
· Communication
· Social drive 
· Flocking
· Hunting
· Migrating
· Swarming
· Herding 
· Schooling
· Evolution
· Coevolution

	 

	HS.ENV.4 Engage in argument from evidence to evaluate how biological or physical changes within ecosystems (e.g., ecological succession, seasonal flooding, volcanic eruptions) affect the number and types of organisms, and that changing conditions may result in a new or altered ecosystem.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments concerning how biological or physical changes within ecosystems affect the number and types of organisms, and that changing conditions may result in a new or altered ecosystem.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 

I can respectfully provide and receive critiques concerning my scientific arguments by probing reasoning and evidence and challenging ideas and conclusions of classmates.

I can respond thoughtfully to diverse perspectives and determine what additional information is required to resolve contradictions. 
	How might you explain the effects of biological and physical changes on the number and types of organisms in the ecosystem?
	· ecological succession
· seasonal flooding
· volcanic eruptions
· ecosystem
· biological changes
· physical changes
· keystone species
· pioneer species
· habitat alteration
· density-dependent limiting factors
· density-independent limiting factors
· primary succession
· secondary succession
· remediation/ bioremediation
· symbiosis
· abiotic factors
· biotic factors
· food chain
· food web
· energy pyramid
· energy flow
· bioaccumulation
· ecological system
· ecosystem services
· deforestation
· organism
· species
· population
· community
· ecosystem
· biome
· biosphere
· desertification
· overharvesting
· overgrazing
· pathogen
· climax community
	 

	HS.ENV.17 Obtain, evaluate, and communicate geological and biological information to determine the types of organisms that live in major biomes. 
a. Analyze and interpret data collected through geographic research and field investigations (e.g., relief, topographic and physiographic maps; rivers; forest types; watershed) to describe the biodiversity by region for the state of Alabama (e.g., terrestrial, freshwater, marine, endangered, invasive). 

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can ask scientific and engineering questions that arise from careful analysis of data to describe the regional biodiversity of Alabama. 

I can analyze data using the appropriate tools, technologies, and computational or mathematical models. 

I can apply concepts of statistics and probability (including determining function fits to data, slope, intercept, and correlation coefficient for linear fits) when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.

I can gather, read, and evaluate scientific and technical information from multiple authoritative sources.

I can critically read the scientific literature to determine the central ideas or conclusions to determine the types of organisms that live in major biomes.

I can assess the evidence and usefulness of each source. 

I can compare, integrate, and evaluate sources of information presented in different media or formats as well as in words in order to address a scientific question or to solve a problem. 

I can summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	How might an organism’s structure and function change as a result of a change in regional climate?

	· Altitude
· Aquatic Biomes
· Biome
· Coral Reef
· Chaparral 
· Climate
· Desert
· Endangered Species
· Esutrary 
· Fauna
· Flora
· Freshwater
· Grasslands
· Invasive Species
· Keystone Species
· Latitude
· Longitude
· Marine
· Marshes
· Native Species
· Physiographic Map
· Relief Map
· Savannah
· Swamps
· Taiga
· Temperate Forest
· Threatened Species
· Topographic Map
· Topography
· Tropical Rain Forest
· Tundra
· Watershed
· Wetlands



	 

	HS.ENV.7 Analyze and interpret data to investigate how a single change on Earth’s surface may cause changes to other Earth systems (e.g., loss of ground vegetation causing an increase in water runoff and soil erosion).

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2020
A:____/____/2020
R:____/____/2020
	I can ask scientific and engineering questions that arise from careful analysis of data to investigate how a single change on Earth’s surface may cause changes to other Earth systems. 

I can evaluate the questions posed by classmates to determine if they are testable and relevant.

I can analyze data using the appropriate tools, technologies, and computational models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.
	Can you explain how minute changes affects Earth’s systems?
	· Absorption
· Atmosphere
· Biosphere
· Catastrophic Events (Natural and Human- Caused)
· Conduction
· Convection
· Coral Bleaching
· Cryosphere
· Deposition
· Drought
· Earthquake
· Geosphere
· Feedback (Positive and Negative)
· Flooding
· Forest Fire
· Hydrosphere
· Mudflow
· Oil Spill
· Reflection
· Soil Erosion
· Tectonic Plates
· Tsunami
· Volcano
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	HS.ENV.16 Obtain and evaluate information from published results of scientific computational models to illustrate the relationships among Earth's systems and how these relationships may be impacted by human activity (e.g., effects of an increase in atmospheric carbon dioxide on photosynthetic biomass, effect of ocean acidification on marine populations).

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can gather, read, and evaluate scientific and technical information from multiple authoritative sources.

I can critically read the scientific literature to determine the central ideas or conclusions to explain the relationships among Earth’s systems and how these relationships may be impacted by human activity.

I can assess the evidence and usefulness of each source. 

I can compare, integrate, and evaluate sources of information presented in different media or formats as well as in words in order to address a scientific question or to solve a problem. 

I can summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms. 
	What facts might you select to support the need to consider stability and change in Earth’s systems?
	· greenhouse gases
· climate change
· computational models
· emissions
· dynamic
· Kyoto Protocol
· biomass
· ocean acidification
· hydrosphere
· cryosphere
· geosphere
· atmosphere
· biosphere
· carbon footprint
	 

	HS.ENV.10 Design solutions for protection of natural water resources (e.g., bioassessment, methods of water treatment and conservation) considering properties, uses, and pollutants (e.g., eutrophication, industrial effluents, agricultural runoffs, point and nonpoint pollution resources).*

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can make a quantitative or qualitative claim regarding the relationship between dependent and independent variables to design solutions for protection of natural water resources.

I can construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources.

I can apply scientific ideas, principles, and evidence to provide and explanation of phenomena and solve design problems, taking into account possible unanticipated effects. 
	Can you explain possible design solutions for the protection of natural water resources?
	· bioassessment
· water conservation
· water treatment
· eutrophication
· industrial effluents
· agricultural runoff
· point pollution
· nonpoint pollution
· Environmental Protection Agency (EPA)
· EPA Safe Drinking Water Act
· Clean Water Act
· hydrological cycle
· watershed
· free and total chlorine
· total hardness
· pH
· total alkalinity
· nitrate
· nitrite
· contaminant
· aquifer
· surface water
· groundwater
· permeability
· recharge zone
· potable
· pathogens
· water management
· dam
· reservoir
· heavy metals
· wastewater
· desalination
· water table
· industrial waste
· sludge
· phytoremediation
· mechanical treatment - precipitators, scrubbers, trickling filters, flocculation
· sedimentation
· suspended solids
	 

	HS.ENV.11 Engage in argument from evidence to defend how coastal, marine, and freshwater sources (e.g., estuaries, marshes, tidal pools, wetlands, beaches, inlets, rivers, lakes, oceans, coral reefs) support biodiversity, economic stability, and human recreation.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can evaluate claims, evidence, and reasoning behind currently accepted explanations to determine the merits of arguments to defend how coastal, marine, and freshwater sources support biodiversity, economic stability, and human recreation.

I can compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence, limitations, constraints, and ethical issues. 

I can respectfully provide and receive critiques concerning my scientific arguments by probing reasoning and evidence and challenging ideas and conclusions of classmates.

I can respond thoughtfully to diverse perspectives and determine what additional information is required to resolve contradictions.
	What facts might you select to support the need to consider economic stability and change in support of biodiversity and human recreation?

	· Estuary
· Marsh
· Tidal Pool
· Wetlands
· Beaches
· Inlet
· River
· Lake
· Ocean
· Coral Reef
· Biodiversity
· Economic Stability 
· Coastal 
· Marine
· Freshwater
· Fisheries
· Oil
· Natural Gas
· Offshore Industries
· Transportation
· Tourism

	 

	HS.ENV.1 Investigate and analyze the use of nonrenewable energy sources (e.g., fossil fuels, nuclear, natural gas) and renewable energy sources (e.g., solar wind, hydroelectric, geothermal) and propose solutions for their impact on the environment.

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can ask scientific and engineering questions that arise from careful analysis of data concerning nonrenewable energy sources.

I can ask scientific and engineering questions that arise from careful analysis of data concerning renewable energy sources. 

I can evaluate the questions posed by classmates  to determine if they are testable and relevant.

I can determine optimal design solutions for the best impact of nonrenewable and renewable resources on the environment.

I can analyze data using the appropriate tools, technologies, and models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.
	What facts might you select to support the need to consider stability and change in energy sources?
	· 3 R’s (Reduce, Recycle, Reuse)
· Alternative Energy
· Biomass
· Conservation Consumption Rate
· Energy Efficiency
· Environmental Policy
· Fossil Fuels
· Geothermal
· Hydrogen Fuel Cell
· Hydroelectric
· Hybrid
· Law of Conservation of Energy 
· Mining
· Mitigation
· Natural Gas
· Nonrenewable Resource
· Nuclear Energy
· Pollution
· Reclamation
· Remediation
· Renewable Resource
· Resource Extraction
· Resource Harnessing
· Solar Power
· Sustainability
· Waste
· Wind Turbine
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	HS.ENV.12 Analyze and interpret data and climate models to predict how global or regional climate change can affect Earth's systems (e.g., precipitation and temperature and their associated impacts on sea level, glacial ice volumes, and atmosphere and ocean composition).

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can ask scientific and engineering questions that arise from careful analysis of data about climate change. 

I can analyze data using the appropriate tools, technologies, and climate models to predict how global or regional climate change affects Earth’s systems.  

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.
	Can you explain how climate change affects Earth’s systems?
	· Abiotic Reservoirs
· Aerosols
· Biotic Reservoirs
· Carbon Footprint
· Carbon Sequestration
· Cellular Respiration
· Chlorofluorocarbons (CFCs)
· Foams
· Global Climate Change
· Greenhouse Effect
· Industrial Revolution
· IPCC
· Kyoto Protocol
· Methane
· Nitrous Oxide
· Non-fossil Fuel Energy Sources
· Photosynthesis
· Precipitation
· Propellants
· Sea-Level Variations
· Solvents
· Refrigerants
· Temperature
· The Paris Agreement
· UNFCCC
· Water Vapor
	 

	HS.ENV.15 Construct an explanation based on evidence to determine the relationships among management of natural resources, human sustainability, and biodiversity (e.g., resources, waste management, per capita consumption, agricultural efficiency, urban planning). 

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can make a quantitative or qualitative claim regarding the relationship between dependent and independent variables to determine the relationships among management of natural resources, human sustainability, and biodiversity. 

I can construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources.

I can apply scientific ideas, principles, and evidence to provide and explanation of phenomena and solve design problems, taking into account possible unanticipated effects. 
	How might you explain the relationships among the management of natural resources, human sustainability, and biodiversity?
	· Solid waste
· Biodegradable
· Landfill
· Leachate
· Municipal
· Solid waste
· Agricultural efficiency
· No Till Farming
· Compost
· Plowing
· Waste management
· Source reduction
· Recycling
· Compost
· Hazardous waste
· Deep Well Injection
· Surface impoundment
· Urban planning
· Urbanization
· Urban sprawl
· Infrastructure
· Heat island
· Land use planning
· Global information system (GIS)
· Resource extraction
· Per capita consumption
· Conservation

	 

	HS.ENV.13 Obtain, evaluate, and communicate information based on evidence to explain how key natural resources (e.g., water sources, fertile soils, concentrations of minerals and fossil fuels, natural hazards, and climate changes) influence human activity (e.g., mass migrations).

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can gather, read, and evaluate scientific and technical information from multiple authoritative sources.

I can critically read the scientific literature to determine the central ideas or conclusions to explain how key natural resources influence human activity. 

I can assess the evidence and usefulness of each source. 

I can compare, integrate, and evaluate sources of information presented in different media or formats as well as in words in order to address a scientific question or to solve a problem. 

I can summarize complex evidence, concepts, processes, or information presented in the test by paraphrasing them in simpler but still accurate terms.
	Can you explain how key natural resources affect human activity?
	· Natural Hazards
· Natural Resources
· Climate change
· Acid precipitation
· Acid shock
· Biodegradable material
· Greenhouse gases
· Demographic change
· Desalinization
· Ecological footprint
· Fuel cell
· Hydroelectric energy
· Land use planning
· Leachate 
· Limiting resource
· Migration
· Natural selection
· Nuclear energy
· Solar heating
· Petroleum
· Sustainability
· Urbanization
· Urban sprawl


	 

	HS.ENV.14 Analyze cost-benefit ratios of competing solutions for developing, conserving, managing, recycling, and reusing energy and mineral resources to minimize impacts in natural systems (e.g., determining best practices for agricultural soil use, mining for coal, and exploring for petroleum and natural gas sources).*

Disciplinary Core Idea: 
(Earth and Space Science)
	T: ____/____/2021
A:____/____/2021
R:____/____/2021
	I can ask scientific and engineering questions that arise from careful analysis of data concerning cost-benefit ratios for various solutions to minimize the impact to natural systems.

I can evaluate a question to determine if it is testable and relevant.

I can determine optimal and cost-efficient design solutions. 

I can analyze data using the appropriate tools, technologies, and computational or mathematical models. 

I can apply concepts of statistics and probability when analyzing data. 

I can make a valid and reliable scientific claim using evidence from the data.

I can consider the limitations of data analysis and seek to improve precision and accuracy of data with using different methods.

I can compare and contrast various types of data sets to examine consistency of measurements and observations.
	How might you adapt a design solution for natural systems to make it more cost effective?
	· Active Solar Heating
· Biodegradable
· Biomass Fuel
· Compost
· Economics
· Electric Generator
· Energy Conservation
· Energy Efficiency
· Fossil Fuels
· Fracking
· Fuel Cell
· Geothermal Energy
· Gross National Product
· Hybrid
· Hydrothermal Solutions
· Land Use Planning
· Metal
· Mineral Resources
· Mining
· Natural Gas
· No Till Farming
· Non-metal
· Nonrenewable Energy
· Nuclear Energy
· Nuclear Fusion
· Oil Reserves
· Ore mineral
· Petroleum
· Placer Deposit
· Ocean Thermal Energy Conversion (OTEC)
· Reclamation
· Renewable Energy
· Smelting
· Solar Evaporation
· Source Reduction
· Subsidence
· Subsurface
· Surface Mining
· Sustainability
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