Arizona Academic Science Standards

Correlated to the 2007 Arizona Envirothon
General Concepts

Strand 1: Inquiry Process

Concept 1: Observations, Questions, and Hypotheses


PO 1   Evaluate scientific information for relevance to a given problem.

PO 4   Predict the outcome of an investigation based on prior evidence, probability, and/or modeling (not guessing or inferring).

Concept 2: Scientific Testing (Investigating and Modeling)

PO 1   Demonstrate safe and ethical procedures and behavior in all scientific inquiry.

PO 2   Identify the resources needed to conduct an investigation.

PO 3   Design an appropriate protocol for testing a hypothesis:

· Determine an appropriate method for data collection

· Determine an appropriate method for recording data

PO 5   Record observations, notes, sketches, questions, and ideas using tools such as journals, charts, graphs, and computers.

Concept 4: Communication

PO 3   Communicate results clearly and logically.

PO 4   Support conclusions with logical scientific arguments.
Strand 3: Science in Personal and Social Perspectives

Concept 1- Changes in Environments 

PO 1   Evaluate how the processes of natural ecosystems affect, and are affected by humans.

PO 2   Describe the environmental effects of the following natural and/or human-caused hazards:
· flooding
· drought
· earthquakes
· fires
· pollution
· extreme weather

PO 3   Assess how human activities (e.g., clear cutting, water management, tree thinning) can affect the potential for hazards.

PO 4   Evaluate the following factors that affect the quality of the environment:
· urban development
· smoke
· volcanic dust

PO 5   Evaluate the effectiveness of conservation practices and preservation techniques on environmental quality and biodiversity.

Concept 2- Science and Technology in Society 

PO 2   Recognize the importance of basing arguments on a thorough understanding of the core concepts and principles of science and technology.

Strand 4: Life Science

Concept 4:  Biological Evolution 
PO 4   Predict how a change in an environmental factor (e.g. rainfall, habit loss, non-native species) can affect the number and diversity of species in an ecosystem.

Soil Concepts

Strand 3: Science in Personal and Social Perspectives

Concept 1: Changes in Environment 

PO 1   Evaluate how the processes of natural ecosystems affect, and are affected by, humans.

PO 2   Describe the environmental effects of the following natural and/or human-caused hazards:

· drought

· fires

· extreme weather.

PO 3   Assess how human activities (clear cutting) can affect the potential for hazards.

PO 5   Evaluate the effectiveness of conservation practices and preservation techniques on environmental quality and biodiversity.
Concept 2: Science and Technology 
PO 4   Analyze the use of renewable and nonrenewable resources in Arizona
· land

· soil

PO 5   Evaluate methods to manage natural resources.
Concept 3: Human Population 

PO 2   Describe biotic and abiotic factors that affect human populations.

Strand 5:  Physical Science

Concept 2: Motions and Forces 
PO 1   Determine the rate of change of a quantity (e.g., rate of erosion).

Strand 6: Earth and Space Science

Concept 1: Geochemical Cycles 

PO 2   Demonstrate how dynamic processes such as weathering, erosion, sedimentation, metamorphism, and orogenesis relate to redistribution of materials within the earth system.

PO 7   Explain how the geochemical processes are responsible for the concentration of economically valuable minerals and ores in Arizona and worldwide.

Aquatic Ecology

Strand 1: Inquiry Process  

Concept 3: Analysis, Conclusions and Refinements 

PO 5   Design models that represent the real world scenarios: water cycle.
Strand 3: Science in Personal and Social Perspectives

Concept 1: Changes in Environments 

PO 1   Evaluate how the processes of natural ecosystems affect, and are affected by, humans.

PO 2   Describe the environmental effects of the following natural and/or human-caused hazards:
· flooding
· drought
· pollution
· extreme weather
PO 3   Assess how human activities (e.g., water management) can affect the potential for hazards.

PO 4   Evaluate the following factors that affect the quality of the environment: urban development.
PO 5   Evaluate the effectiveness of conservation practices and preservation techniques on environmental quality and biodiversity.
Concept 2: Science and Technology in Society 

PO 4   Analyze the use of renewable and nonrenewable resources in Arizona: water.
PO 5   Evaluate methods used to manage natural resources.
Concept 3: Human Population Characteristics 

PO 2   Describe biotic and abiotic factors that affect human populations.

PO 3   Predict the effect of a change in a specific factor on a human population.
Strand 4: Life Science

Concept 3: Interdependence of Organisms 

PO 2   Describe how organisms are influenced by a particular combination of biotic and abiotic factors in an environment.

Concept 4   Biological Evolution 

PO 4   Predict how a change in an environmental factor (e.g., rainfall, habitat loss, non-native species) can affect the number and diversity of species in the ecosystem.

Concept 5: Matter, Energy, and Organization in Living Systems (Including Human Systems) 
PO 3  Diagram the following biogeochemical cycles in an ecosystem: water.
Strand 6: Earth and Space Science

Concept 1: Geochemical Cycles 

PO 1   Identify ways materials are cycled within the Earth system (i.e., water cycle).

PO 4   Demonstrate how the hydrosphere links the biosphere, lithosphere, cryosphere, and atmosphere.

PO 5   Describe factors that impact current and future water quantity and quality including surface, ground, and local water issues.

PO 6   Analyze methods of reclamation and conservation of water.

Forestry

Strand 3: Science in Personal and Social Perspectives  

Concept 1: Changes in Environments 
PO 1   Evaluate how the processes of natural ecosystems affect, and are affected by, humans.

PO 2   Describe the environmental effects of the following natural and/or human-caused hazards: 

· flooding
· drought
· fires
· extreme weather

PO 3   Assess how human activities (e.g., clear cutting, water management, tree thinning) can affect the potential for hazards.

PO 4   Evaluate the following factors that affect the quality of the environment:
· urban development
· smoke

PO 5   Evaluate the effectiveness of conservation practices and preservation techniques on environmental quality and biodiversity.
Concept 2: Science and Technology in Society 

PO 5   Evaluate methods used to manage natural resources (e.g., reintroduction of wildlife, fire ecology).
Strand 4: Life Science

Concept 3: Interdependence of Organisms 
PO 1   Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

PO 2   Describe how organisms are influenced by a particular combination of biotic and abiotic factors in an environment.

PO 3   Assess how the size and the rate of growth of a population are determined by birth rate, death rate, immigration, emigration, and carrying capacity of the environment.

Concept 4: Biological Evolution 

PO 4   Predict how a change in an environmental factor (e.g., rainfall, habitat loss, non-native species) can affect the number and diversity of species in an ecosystem.

Concept 5: Matter, Energy, and Organization in Living Systems (Including Human Systems) 
PO 1   Compare the processes of photosynthesis and cellular respiration in terms of energy flow, reactants, and products.

PO 2   Describe the role of organic and inorganic chemicals (e.g., carbohydrates, proteins, lipids, nucleic acids, water, ATP) important to living things.

PO 3   Diagram the following biogeochemical cycles in an ecosystem: water.
PO 4   Diagram the energy flow in an ecosystem through a food chain.
Strand 5: Physical Science

Concept 4: Chemical Reactions 
PO 1   Apply the law of conservation of matter to changes in a system.

PO 3   Represent a chemical reaction by using a balanced equation [photosynthesis]
Concept 5: Interactions of Energy and Matter 

PO 1   Describe various ways in which matter and energy interact (e.g., photosynthesis, phase change).

Strand 6: Earth and Space Science

Concept 1: Geochemical Cycles 

PO 1   Identify ways materials are cycled within the earth system (carbon cycle).

Concept 2: Energy in the Earth System 

PO 1   Describe the flow of energy to and from the Earth.

PO 16  Explain the causes and/or effects of climate changes over long periods of time (e.g., glaciation, desertification, solar activity, greenhouse effect).

PO 17  Investigate the effects of acid rain, smoke, volcanic dust, urban development, and greenhouse gases, on climate change over various periods of time.
Wildlife

Strand 3: Science in Personal and Social Perspectives

Concept 1: Changes in Environments 
PO 1   Evaluate how the processes of natural ecosystems affect, and are affected by, humans.

PO 2   Describe the environmental effects of natural or human caused hazards:

· drought

· fires

· pollution

· extreme weather.

PO 3   Assess how human activities (e.g., clear cutting, water management) can affect the potential for hazards.

PO 4   Evaluate the following factors that affect the quality of environment: urban development.
PO 5   Evaluate the effectiveness of conservation practices and preservation techniques on environmental quality and biodiversity. 
Concept 2: Science and Technology in Society 

PO 5   Evaluate methods used to manage natural resources (e.g., reintroduction of wildlife, fire ecology).

Strand 4: Life Science

Concept 3: Interdependence of Organisms 

PO 1   Identify the relationships among organisms within populations, communities, ecosystems, and biomes.

PO 2   Describe how organisms are influenced by a particular combination of biotic and abiotic factors in an environment.

PO 3   Assess how the size and the rate of growth of a population are determined by birth rate, death rate, immigration, emigration, and carrying capacity of the environment.
Concept 4: Biological Evolution 

PO 3   Describe how the continuing operation of natural selection underlies a population’s ability to adapt to changes in the environment and leads to biodiversity and the origin of new species.

PO 4   Predict how a change in an environmental factor (e.g., rainfall, habitat loss, non-native species) can affect the number and diversity of species in an ecosystem.
Concept 5: Matter, Energy, and Organization in Living Systems (Including Human Systems) 

PO 3   Diagram the following biogeochemical cycles in an ecosystem: 

· carbon
PO 4   Diagram the energy flow in an ecosystem through a food chain.
Waste Management

Strand 3: Science in Personal and Social Perspectives
Concept 2: Science and Technology in Society
PO 1   Analyze the costs, benefits, and risks of various ways of dealing with the following needs or problems: hazardous materials.

PO 2   Recognize the importance of basing arguments on a thorough understanding of the core concepts and principles of science and technology.

PO 3   Support a position on a science or technology issue.

Strand 6: Earth and Space Science
Concept 1: Geochemical Cycles

PO 5   Describe factors that impact current and future water quantity and quality including surface, ground, and local water issues.
Energy

Strand 3: Science in Personal and Social Perspectives
Concept 2: Science and Technology in Society
PO 1   Analyze the costs, benefits, and risks of various ways of dealing with the following needs or problems: 

· greenhouse gases

· various forms of alternative energy

PO 2   Recognize the importance of basing arguments on a thorough understanding of the core concepts and principles of science and technology.

PO 3   Support a position on a science or technology issue.

Strand 5: Physical Science
Concept 3: Conservation of Energy and Increase in Disorder

PO 1   Describe the following ways in which energy is stored in a system:

· electrical

· chemical

PO 2   Describe various ways in which energy is transferred from one system to another.
Poster Development and Defense
Strand 1:  Inquiry Process

Concept 1: Observations, Questions and Hypotheses 

PO 1   Evaluate scientific information for relevance to a given problem.

PO 4   Predict the outcome of an investigation based on prior evidence, probability, and/or modeling (not guessing or inferring).
Concept 3: Analysis, Conclusions and Refinements 

PO 1   Interpret data that show a variety of relationships between variables, including:

· positive relationship

· negative relationship

· no relationship.

PO 3   Critique reports of scientific studies.

PO 4   Evaluate the design of an investigation to identify possible sources of error.

PO 6   Use descriptive statistics to analyze data.
Concept 4: Communication 
PO 3   Communicate results logically and clearly.

PO 4   Support conclusions with logical scientific arguments

Strand 2:  History and Nature of Science

Concept 1: History of Science as a Human Endeavor 

PO 3   Analyze how specific changes in science have affected society. 

PO 4   Analyze how specific cultural and social issues promote or hinder scientific advancements.

