EARTH SCIENCE – HIGH SCHOOL


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS, QUARTER, & SCORING TOOLS

	UNIT 1:  INTRODUCTION TO EARTH SCIENCE (3 WEEKS) September

	Essential Questions:


	1. What are the major divisions of earth science and in what ways do they depend on /influence each other?

2. What career opportunities exist in the field of earth science and what are the investments/returns of each?

3. What tools/instruments do those working in the field of earth science commonly use and how are they used?

4. How do scientists arrive at and report new information in their field?
	Chapter 1-1, 1-2
	Career Research – Job Ad for paper

Measurement lab

Fields of earth science case study
	Job Ad

Quiz

Case study summary

Reflectives

	E2.1A
E2.1B
E2.1C
E1.2E
E1.1C
E1.2h
E1.2i
	· Explain why the Earth is essentially a closed system in terms of matter. 

· Analyze the interactions between the major systems (geosphere, atmosphere, hydrosphere, biosphere) that make up the Earth. 

· Explain, using specific examples, how a change in one system affects other Earth systems.

· Evaluate the future career and occupational prospects of science fields. 

· Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity—length, volume, weight, time interval, temperature—with the appropriate level of precision). 

· Describe the distinctions between scientific theories, laws, hypotheses, and observations. 

· Explain the progression of ideas and explanations that lead to science theories that are part of the current scientific consensus or core knowledge.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 2:  THE EARTH’S ENERGY AND CYLES OF CHANGE  (1.5 WEEKS) October

	Essential Questions:


	1. Where and how is energy on earth ultimately created and distributed?

2. How is energy on Earth transferred and conserved through the major chemical cycles on earth (Nitrogen, carbon and water)?
3. What are the benefits and risks to our environment should the nitrogen, carbon and water cycles become unbalanced?
	Prentice Hall Ecology Book
	Acid neutralization with chalk lab

Water cycle stations 

lab

Carbon Cycle activity

Nitrogen Cycle game

Water Webquest- Enrichment Activity

Prentice Hall cycle drawings


	Lab Reports

Quiz

Cycle drawings

Reflectives



	E2.2A

E2.2B

E2.2C

E2.2e

E2.2f

E2.3c

E4.p1A

E2.3d

E2.3A

E2.3b
	· Describe the Earth’s principal sources of internal and external energy (e.g., radioactive decay, gravity, solar energy). 

· Identify differences in the origin and use of renewable (e.g., solar, wind, water, biomass) and nonrenewable (e.g., fossil fuels, nuclear [U-235]) sources of energy. 

· Describe natural processes in which heat transfer in the Earth occurs by conduction, convection, and radiation. 

· Explain how energy changes form through Earth systems. 

· Explain how elements exist in different compounds and states as they move from one reservoir to another.

· Explain how the nitrogen cycle is part of the Earth system. 

· Describe that the water cycle includes evaporation, transpiration, condensation, precipitation, infiltration, surface runoff, groundwater, and absorption. (prerequisite)

· Explain how carbon moves through the Earth system (including the geosphere) and how it may benefit (e.g., improve soils for agriculture) or harm (e.g., act as a pollutant) society. 

· Explain how carbon exists in different forms such as limestone (rock), carbon dioxide (gas), carbonic acid (water), and animals (life) within Earth systems and how those forms can be beneficial or harmful to humans. 

· Explain why small amounts of some chemical forms may be beneficial for life but are poisonous in large quantities (e.g., dead zone in the Gulf of Mexico, Lake Nyos in Africa, fluoride in drinking water).
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 3:  THE EARTH’S COMPOSITION (1 WEEK) November

	Essential Questions:


	1. If you could travel to the very interior of earth, what would be your experience in terms of temperature, states of matter, composition, and forces experienced?
2. How can we be sure that the earth’s interior is what scientists are reporting?
	Chapter 5-1, 5-2
	Layers of the earth power point

Siesmic wave online activity

Avacado model of earth

Jello model of earth

Density demos (pop, density column)

Temp & Density – Archimedes Thermometer


	Unit Test

Journey to the Center of the Earth Story (part of test)

	E3.2A

E3.2B

E3.2C

E3.2d
	· Describe the interior of the Earth (in terms of crust, mantle, and inner and outer cores) and where the magnetic field of the Earth is generated. 

· Explain how scientists infer that the Earth has interior layers with discernable properties using patterns of primary (P) and secondary (S) seismic wave arrivals. 

· Describe the differences between oceanic and continental crust (including density, age, composition). 

· Explain the uncertainties associated with models of the interior of the Earth and how these models are validated.
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 4:  THE EARTH’S INTERNAL FORCES & FEATURES (4 WEEKS) January-February

	Essential Questions:


	1. How did scientists build on previous knowledge and use the scientific method to lead them to the theory of plate tectonics?
2. How would you explain the driving force behind plate tectonics and the rate of change it produces?

3. How do different plate boundary movements explain the formation of geologic features on Earth (volcanoes, earthquakes, etc.)?

4. How do the three volcano types differ in terms of their structure and lava flow?

5. How do we predict, quantify, and measure the impact of volcanoes and earthquakes on the environment, animals and people?
	Chapter 5-3, 5-4, 5-5, 6-1, 6-2, p.192-193, 7-1, 7-2, 7-4
	Play-dough stations of boundaries & fault types

Earthquake Resistant House Project

Plate Tectonics web search

Seafloor spreading model

Stations lab

Pangaea activity

Seismic wave slinky demos

Finding the epicenter lab
	Earthquake resistant house project

Plate Boundary & Earthquakes quiz

Unit Test

	E3.p3A

E3.3B

E3.3C

E3.3A

E3.p3B

E3.4A

E3.3d

E3.p3C

E3.4d

E3.4B

E3.4f

E3.4C

E3.4e
	· Describe geologic, paleontologic, and paleoclimatalogic evidence that indicates Africa and South America were once part of a single continent. 

· Explain why tectonic plates move using the concept of heat flowing through mantle convection, coupled with the cooling and sinking of aging ocean plates that result from their increased density. 

· Describe the motion history of geologic features (e.g., plates, Hawaii) using equations relating rate, time, and distance.

· Explain how plate tectonics accounts for the features and processes (sea floor spreading, mid-ocean ridges, subduction zones, earthquakes and volcanoes, mountain ranges) that occur on or near the Earth’s surface.

· Describe the three types of plate boundaries (divergent, convergent, and transform) and geographic features associated with them (e.g., continental rifts and mid-ocean ridges, volcanic and island arcs, deep-sea trenches, transform faults). 

· Use the distribution of earthquakes and volcanoes to locate and determine the types of plate boundaries. 

· Distinguish plate boundaries by the pattern of depth and magnitude of earthquakes. 

· Describe the three major types of volcanoes (shield volcano, stratovolcano, and cinder cones) and their relationship to the Ring of Fire.

· Explain how the chemical composition of magmas relates to plate tectonics and affects the geometry, structure, and explosivity of volcanoes. 

· Describe how the sizes of earthquakes and volcanoes are measured or characterized. 

· Explain why fences are offset after an earthquake, using the elastic rebound theory.

· Describe the effects of earthquakes and volcanic eruptions on humans. 

· Explain how volcanoes change the atmosphere, hydrosphere, and other Earth systems. 
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 5:  THE EARTH’S CHANGING SURFACE & MICHIGAN TOPOGRAPHY (2 WEEKS) February

	Essential Questions:


	1. What are the differences between all types of weathering and erosion in terms of both process and the results of each?

2. How do water, wind, and glaciers influence the topography of the earth?

3. What agents were/are responsible for creating the unique topographical features of Michigan and how does this continue to impact our local economies?
	8-1, Chapter 9 (all)
	
	

	E3.p1B

E3.p1C

E4.p1B

E4.p3B

E3.p1A

E4.p3A

E4.p3C
	· Explain how physical and chemical weathering leads to erosion and the formation of soils and sediments. (prerequisite) 

· Describe how coastal features are formed by wave erosion and deposition. (prerequisite)

· Analyze the flow of water between the elements of a watershed, including surface features (lakes, streams, rivers, wetlands) and groundwater. (prerequisite) 

· Explain what happens to the lithosphere when an ice sheet is removed. (prerequisite)

· WIND:  formation and impact on surface – ADD!

· Explain the origin of Michigan landforms. Describe and identify surface features using maps and satellite images. (prerequisite)

· Describe how glaciers have affected the Michigan landscape and how the resulting landforms impact our state economy. (prerequisite) 

· Explain the formation of the Great Lakes. (prerequisite) 
	
	ACTIVITY – Build a model of a watershed
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 6:  ROCKS & MINERALS (2 WEEKS) March

	Essential Questions:


	1. How are commonly formed rocks and minerals related to one another?

2. How do we distinguish the three rock types from one another in terms of how each is formed and their appearance?

3. How is the rock cycle like the decomposition of other living organisms?
	Chapter 3 & 4
	
	

	E3.p2A

E3.p2B

E3.1A

E3.1c

E3.4e
	· Identify common rock-forming minerals (quartz, feldspar, biotite, calcite, hornblende). (prerequisite) 

· Identify common igneous (granite, basalt, andesite, obsidian, pumice), metamorphic (schist, gneiss, marble, slate, quartzite), and sedimentary (sandstone, limestone, shale, conglomerate) rocks and describe the processes that change one kind of rock to another. (prerequisite)

· Discriminate between igneous, metamorphic, and sedimentary rocks and describe the processes that change one kind of rock into another. 

· Explain how the size and shape of grains in a sedimentary rock indicate the environment of formation (including climate) and deposition. 

· Explain how volcanoes change the atmosphere, hydrosphere, and other Earth systems. 
	
	Rock Identification LAB

Mineral LAB

Create a Sedimentary (Flour) rock LAB
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 7:  GEOLOGIC HISTORY (2 WEEKS) March

	Essential Questions:


	1. What do scientists consider the major events in the history of the earth and in what geologic time periods did they occur?

2. How can we use chemical/radioactive data to determine the absolute age of a geologic sample?

3. How can we use rock layers and geologic formations to determine the relative age of a geologic sample?
	Chapter 10
	Draw a geological timeline & add geological events
	

	E5.3C

E5.3B

E5.3D

E5.3e

E5.3f

E5.3g
	· Relate major events in the history of the Earth to the geologic time scale, including formation of the Earth, formation of an oxygen atmosphere, rise of life, Cretaceous-Tertiary (K-T) and Permian extinctions, and Pleistocene ice age. 

· Describe the process of radioactive decay and explain how radioactive elements are used to date the rocks that contain them. 

· Describe how index fossils can be used to determine time sequence.

· Determine the approximate age of a sample, when given the half-life of a radioactive substance (in graph or tabular form) along with the ratio of daughter to parent substances present in the sample.

· Explain why C-14 can be used to date a 40,000 year old tree, but U-Pb cannot. 

· Identify a sequence of geologic events using relative-age dating principles.
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 8:  OCEANOGRAPHY (3 WEEKS) April

	Essential Questions:


	1. How do the major oceanic zones differ from one another in terms of temperature, depth, light, density and salinity of water, and organisms found in each?

2. How are the interactions between the ocean and atmosphere responsible for currents, evaporation, precipitation, CO2, and climate changes?

3. How does the way that surface and deep water currents formed differ?

4. How are the Coriolis effect and oceanic circulation related?

5. What are the climatic and economical impacts of El Nino?
	Chapters 13 & 14
	Temperature Zones Demo
	

	E4.2A

E4.2B

E4.2c

E4.2d

E4.2e

E4.2f
	· Describe the major causes for the ocean’s surface and deep water currents, including the prevailing winds, the Coriolis effect, unequal heating of the earth, changes in water temperature and salinity in high latitudes, and basin shape. 

· Explain how interactions between the oceans and the atmosphere influence global and regional climate. Include the major concepts of heat transfer by ocean currents, thermohaline circulation, boundary currents, evaporation, precipitation, climatic zones, and the ocean as a major CO2 reservoir.

· Explain the dynamics (including ocean-atmosphere interactions) of the El Niño-Southern Oscillation (ENSO) and its effect on continental climates. 

· Identify factors affecting seawater density and salinity and describe how density affects oceanic layering and currents. 

· Explain the differences between maritime and continental climates with regard to oceanic currents. 

· Explain how the Coriolis effect controls oceanic circulation.

ADD major ocean zones and organisms typically found there and adaptations of animals living in unique environments.
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 9:  THE EARTH’S ATMOSPHERE & WEATHER (3 WEEKS) April-May

	Essential Questions:


	1. How is the atmosphere divided into zones/layers and how does each differ from the next in terms of thickness and composition?

2. How does weather influence climate and vice versa?

3. How can you use relative humidity and temperature data to predict precipitation, fog and dew?

4. How do the movements of fronts and winde patterns in the U.S. determine our weather?

5. Why are some areas of the world more prone than others to severe weather patterns?
	Chapter16 & 17
	Determine Humidity & Dew Point with sling psychrometers

Weather Cyclers LAB

ACTIVITY - Cloud Types w/ videodisk

Weather Forecasting LAB

Cloud Formation Demo
	

	E4.p2A

E4.p2F

E4.p2H

E4.p2I

E4.3A

E4.3B

E4.3C

E4.3D

E4.3E

E4.3F

E4.3g
	· Describe the composition and layers of the atmosphere. (prerequisite) 

· Describe the characteristics and movement across North America of the major air masses and the jet stream. (prerequisite) 

· Explain the primary causes of seasons. (prerequisite) 

· Identify major global wind belts (trade winds, prevailing westerlies, and polar easterlies) and that their vertical components control the global distribution of rainforests and deserts. (prerequisite)

· Describe the various conditions of formation associated with severe weather (thunderstorms, tornadoes, hurricanes, floods, waves, and drought). 

· Describe the damage resulting from, and the social impact of thunderstorms, tornadoes, hurricanes, and floods. 

· Describe severe weather and flood safety and mitigation. 

· Describe the seasonal variations in severe weather. 

· Describe conditions associated with frontal boundaries that result in severe weather (thunderstorms, tornadoes, and hurricanes). 

· Describe how mountains, frontal wedging (including dry lines), convection, and convergence form clouds and precipitation. 

· Explain the process of adiabatic cooling and adiabatic temperature changes to the formation of clouds.
	
	· PAPER – Research a severe weather event from the past 10 years – what happened, when, how did people prepare, how effective were preparations, etc.


	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 10:  ASTRONOMY (3 WEEKS) May

	Essential Questions:


	1. How are the formation and age of our universe, solar system, and stars similar/different from one another?

2. How do size, distance, and forces related to celestial bodies determine their motion relative to one another?

3. Explain how different motions and forces cause common astronomical phenomena such as seasons, solar flares, auroras, climate, etc.

4. What predictions are reasonable in terms of the evolution of stars, our solar system, and our universe?
	Chapters 19, 20 & 21
	Apparent motion/Mars/Astroglobe LAB

Seasons/Greenhouse LAB
	

	E5.1b

E5.1c

E5.1d

E5.1A

E5.3A

E5.p1D

E5.2g

E5.2h

E5.2e

E5.2f

E5.p1C

E5.2A

E5.2B

E5.2D

E5.p1A

E5.p1B
	· Describe how the Big Bang theory accounts for the formation of the universe. 

· Explain how observations of the cosmic microwave background have helped determine the age of the universe. 

· Differentiate between the cosmological and Doppler red shift.

· Describe the position and motion of our solar system in our galaxy and the overall scale, structure, and age of the universe. 

· Explain how the solar system formed from a nebula of dust and gas in a spiral arm of the Milky Way Galaxy about 4.6 Ga (billion years ago). 

· Describe the position and motion of our solar system in our galaxy. (prerequisite)

· Explain how the balance between fusion and gravity controls the evolution of a star (equilibrium). 

· Compare the evolution paths of low-, moderate-, and high-mass stars using the H-R diagram.

· Explain how the Hertzsprung-Russell (H-R) diagram can be used to deduce other parameters (distance).

· Explain how you can infer the temperature, life span, and mass of a star from its color. Use the H-R diagram to explain the life cycles of stars. 

· Explain how a light year can be used as a distance unit. (prerequisite) 

· Identify patterns in solar activities (sunspot cycle, solar flares, solar wind). 

· Relate events on the Sun to phenomena such as auroras, disruption of radio and satellite communications, and power grid disturbances. 

· Describe how nuclear fusion and other processes in stars have led to the formation of all the other chemical elements.

· Describe the motions of various celestial bodies and some effects of those motions. (prerequisite) 

· Explain the primary cause of seasons. (prerequisite) 
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 11:  MAKING & INTERPRETING MAPS & GRAPHICS (3 WEEKS) May-June

	Essential Questions:


	1. What are the characteristics of a carefully constructed graph?

2. How can we use data sets (graphs, tables, and charts) to interpret and extrapolate scientific information?

3. Given a data set, what conclusions are considered reasonable for the scope and quality of the experiment?

4. What are the characteristics of a scientifically sound experiment?

5. How can experimental design alter the quality of an investigation?
	Chapter 2
	Create a land model

Orienteering Activity


	

	E1.1D

E1.1E

E1.1f

E4.p2G
	· Identify patterns in data and relate them to theoretical models. 

· Describe a reason for a given conclusion using evidence from an investigation. 

· Predict what would happen if the variables, methods, or timing of an investigation were changed. 

· Interpret a weather map and describe present weather conditions and predict changes in weather over 24 hours. (prerequisite)

ADD:  how to graph, interpreting graphs, experimental design, charts &tables, CPS, topographic/elevation maps, etc.
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 12:  OUR THREATENED EARTH (2-3 WEEKS)  November-December 2007 (spring 2008)

	Essential Questions:


	1. Do humans currently have more of a positive or negative impact on the earth’s environment and systems?

2. To what extent might alternative energy sources assist in finding solutions to the world’s energy crisis?

3. What natural and human activities/events contribute to the rate of climate change (global warming, depletion of ozone layer, CO2  and greenhouse gas production)?

4. What environmental, climate, and biological changes can we expect in the future if detrimental climate changes cannot be slowed or reversed?
	Chapters 11, 12-4, 14-3, 18-3, 18-4, 
	
	

	E2.4B

E2.4A

E2.4c

E2.4d

E5.4A

E5.4B

E5.4C

E5.4D

E5.4e

E5.4f

E5.4g

E5.r4j
	· Explain how the impact of human activities on the environment (e.g., deforestation, air pollution, coral reef destruction) can be understood through the analysis of interactions between the four Earth systems. 

· Describe renewable and nonrenewable sources of energy for human consumption (electricity, fuels), compare their effects on the environment, and include overall costs and benefits. 

· Explain ozone depletion in the stratosphere and methods to slow human activities to reduce ozone depletion. 

· Describe the life cycle of a product, including the resources, production, packaging, transportation, disposal, and pollution.

· Explain the natural mechanism of the greenhouse effect, including comparisons of the major greenhouse gases (water vapor, carbon dioxide, methane, nitrous oxide, and ozone). 

· Describe natural mechanisms that could result in significant changes in climate (e.g., major volcanic eruptions, changes in sunlight received by the earth, and meteorite impacts). 

· Analyze the empirical relationship between the emissions of carbon dioxide, atmospheric carbon dioxide levels, and the average global temperature over the past 150 years. 

· Based on evidence of observable changes in recent history and climate change models, explain the consequences of warmer oceans (including the results of increased evaporation, shoreline and estuarine impacts, oceanic algae growth, and coral bleaching) and changing climatic zones (including the adaptive capacity of the biosphere). 

· Based on evidence from historical climate research (e.g. fossils, varves, ice core data) and climate change models, explain how the current melting of polar ice caps can impact the climatic system. (e.g., geomorphology, striations, and fossils). 

· Describe geologic evidence that implies climates were significantly colder at times in the geologic record (e.g., geomorphology, striations, and fossils). 

· Compare and contrast the heat-trapping mechanisms of the major greenhouse gases resulting from emissions (carbon dioxide, methane, nitrous oxide, fluorocarbons) as well as their abundance and heat- trapping capacity. 
· Predict the global temperature increase by 2100, given data on the annual trends of CO2 concentration increase.
	
	
	


	STATE REF. #
	COURSE CONTENT EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 13:  ENVIRONMENTAL CONSERVATION & ADVOCACY (5-7 WEEKS) November-December 2007 (spring 2008)

	Essential Questions:


	1. What government, commercial and citizen efforts are currently underway to protect our environment?

2. What does the body of scientific evidence currently tell us about the effectiveness of current efforts to protect environmental resources?

3. What scientific questions do we need answers to as we seek to find ways to slow or reverse damage to our environment and how can these be investigated?

4. How could you use the scientific method to answer a current question about earth science and/or an environmental issue?

5. What conclusion can be drawn from your experiment and how will you disseminate the results of your test/experiment to interested parties?

6. What roles can citizens play in local, regional, and global advocacy efforts to protect/preserve the environment and environmental resources for future generations?
	
	Ecology video production
	

	E1.1A

E1.2A

E1.2B

E1.2C

E1.2D

E1.1B

E1.1C

E1.1g

E1.1h

E1.1i

E1.2f

E1.2g

E1.2j

E1.2k
	· Generate new questions that can be investigated in the laboratory or field. 

· Critique whether or not specific questions can be answered through scientific investigations.

· Identify and critique arguments about personal or societal issues based on scientific evidence.

· Develop an understanding of a scientific concept by accessing information from multiple sources. Evaluate the scientific accuracy and significance of the information. 

· Evaluate scientific explanations in a peer review process or discussion format. 

· Evaluate the uncertainties or validity of scientific conclusions using an understanding of sources of measurement error, the challenges of controlling variables, accuracy of data analysis, logic of argument, logic of experimental design, and/or the dependence on underlying assumptions. 

· Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity—length, volume, weight, time interval, temperature—with the appropriate level of precision).

· Based on empirical evidence, explain and critique the reasoning used to draw a scientific conclusion or explanation. 

· Design and conduct a systematic scientific investigation that tests a hypothesis. Draw conclusions from data presented in charts or tables. 

· Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.

· Critique solutions to problems, given criteria and scientific constraints. 

· Identify scientific tradeoffs in design decisions and choose among alternative solutions. 

· Apply science principles or scientific data to anticipate effects of technological design decisions. 

· Analyze how science and society interact from a historical, political, economic, or social perspective. 
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