Michigan Curriculum Framework Benchmarks Connecting to Water
	Topic
	EL
	MS
	HS

	States of Matter:


	EH-V.2.e1

Describe how water exists on earth in three states.

Key concepts: Liquid (K-2)—visible, flowing,

melting, dew. Solid (K-2)—hard, visible, freezing, ice. Gas (3-5)—invisible, water vapor, moisture, evaporating. 

Real-world contexts: Examples of water in each state, including dew, rain, snow, ice, evidence of moisture in the air, such as “fog” on cold bathroom mirrors; examples of melting, freezing, and evaporating.


	EH-V.2.m.1

Use maps of the earth to locate water in its various forms and describe conditions under which they exist.

Key concepts: Liquid water forms—lakes, rivers, oceans, springs. Frozen water forms—continental glacier, valley glacier, snow on mountains, polar cap. Gaseous water in atmosphere.

Tools: Relief and elevation maps; satellite images

Real-world contexts: Local lakes, rivers, streams, ponds, springs; examples of frozen water, including snow, glaciers, icebergs, polar regions, frozen Great Lakes shorelines.
	

	
	PCM-IV.2.e1

Describe common physical changes in matter—size, shape; melting, freezing (K-2); dissolving, evaporating (3-5).

Key concepts: States of matter—solid, liquid, gas. Changes in size and shape—bending, tearing, breaking. Processes that cause changes of state: heating, cooling. 

Real-world contexts: Changes in size or shape of familiar objects, such as making snowballs, breaking glass, crumbling cookies, making clay models, carving wood, breaking bones; changes in state of water or other substances, such as freezing of ice cream, or ponds, melting wax or steel, puddles drying

up.


	PCM-IV.2.m1

Describe common physical changes in matter: evaporation, condensation, sublimation, thermal expansion and contraction.

Key concepts: States of matter—solid, liquid, gas. Processes that cause changes of state or thermal effects: heating, cooling. Boiling. Mass/weight remains constant during physical changes in closed systems.

Real-world contexts: States of matter—solid, liquid, gas. Changes in state, such as water evaporating as clothes dry, condensation on cold window panes, disappearance of snow or dry ice without melting; expansion of bridges in hot weather, expansion and contraction of balloons with heating and cooling; solid air fresheners.


	PCM-IV.2h4

Describe energy transformations involved in physical, chemical and nuclear changes, and contrast their relative magnitudes.

Key concepts: Potential energy, kinetic energy, heat, light, electrical energy, chemical energy, sound; temperature changes. Original sources of energy: sun, radioactivity. Conservation of energy, conservation of mass/energy; E=mc2. See PCM-IV.2 m.4 (common energy transformations), PCM-IV.2h.3 (nuclear changes).

Real-world contexts: Common physical, chemical and nuclear changes, including changes of state, burning, electrical decomposition of water, photosynthesis, cellular respiration, fireworks and dynamite, nuclear power, stars.



	
	
	PCM-IV.2.m3

Explain physical changes in terms of the arrangement and motion of atoms and molecules.

Key concepts: Molecular descriptions of states of matter—see PME-IV.1 m.4. Changes in state of matter—melting, freezing, evaporation,

condensation; thermal expansion and contraction. Speed of molecular motion— moving faster, slower, vibrate, rotate, unrestricted motion; change in speed of molecular motion with change in temperature.

Real-world contexts: See examples of physical

changes of matter, PCM-IV.2 e.1 and m.1.
	

	
	
	PME-IV.1.m4 

Describe the arrangement and motion of molecules in solids, liquids, and gases.

Key concepts: Arrangement—regular pattern, random. Distance between molecules—closely packed, separated. Molecular motion—vibrating, bumping together, moving freely. 

Real-world contexts: Common solids, liquids, and gases, such as those listed above.
	

	Atmosphere
	
	EAW-V.3.m3

Explain the behavior of water in the atmosphere.

Key concepts: Water cycle—evaporation, water vapor, warm air rises, cooling, condensation, clouds. Precipitation—rain, snow, hail, sleet, freezing rain. Relative humidity, dew point, fog. 

Real-world contexts: Aspects of the water cycle in weather, including clouds, fog, precipitation, evaporating puddles, flooding, droughts.
	


	Topic
	EL
	MS
	HS

	Watersheds
	EH-V.2.e2

Trace the path that rain water follows after it falls.

Key concepts: Precipitation—see EAW-V.3 e.1.

Flow—downhill, to rivers, into the ground. Bodies of water—streams, rivers, lakes, oceans. See EG-V.1 e.1 (earth features).

Real-world contexts: Examples of water flowing locally, including gutters, drains, streams, wetlands.


	EH-V.2.m2

Describe how surface water in Michigan reaches the ocean and returns.

Key concepts: Water path—run-off, creeks, streams, wetlands, rivers, Great Lakes. Sources—snow melt, rain fall. Gravity. Water cycle—see EAW-V.3 m.3. 

Real-world contexts: Maps showing streams, lakes, rivers, oceans; examples of motions of rivers and lakes; investigations of rivers and lake temperatures; saltiness of ocean.
	EH-V.2.h1

Identify and describe regional watersheds.

Key concepts: drainage basins, divides, reservoirs, tributaries, run-off.

Tools: maps 

Real-world contexts: Local and regional watersheds, Great Lakes Basin, Continental Divide; planning water management, evaluating potential disposal sites, analyzing pollution events which concern both surface and ground water.



	
	EG-V.1.e1

Describe major features of the earth’s surface.

Key concepts: Types of landforms—mountains, plains, valleys; bodies of water—rivers, oceans, lakes; deserts.

Real-world contexts: Examples of Michigan surface features, such as hills, valleys, rivers, waterfalls, Great Lakes; pictures of global land features, including mountains, deserts.

	EG-V1.m1

Describe and identify surface features using maps.

Key concepts: Landforms—plains, deserts, plateaus, basin, Great Lakes, rivers, continental divide, mountains, mountain range, or mountain chain.

Tools: Maps—relief, topographic, elevation.

Real-world contexts: Maps showing continental and regional surface features, such as the Great Lakes or local topography.


	

	Groundwater
	
	EH-V.2.m3

Explain how water exists below the earth’s surface and how it is replenished.

Key concepts: Ground water—water table, spring, porous, saturate, filtration. Sources—snow melt, rain fall.

Real-world contexts: Examples of groundwater, including springs, wells, water soaking into the ground.
	

	Water Quality
	PCM-V.2.e2

Prepare mixtures and separate them into their component parts.

Key concepts: Mixture, solution. Separation techniques—(K-2) filtration, using sieves, using magnets, floating vs. sinking; (3-5) dissolving soluble substances, evaporating.

Tools: Filter paper, funnels, magnets, sieves, beakers, solar stills.

Real-world contexts: Mixtures of various kinds—salt and pepper, iron filings and sand, sand and sugar, rocks and wood chips, sand and gravel, sugar or salt solutions.
	EH-V.2.m4
Describe the origins of pollution in the hydrosphere.

Key concepts: Sources of pollution—sewage, household dumping, industrial wastes, agricultural run-off.

Real-world contexts: Examples of polluted water; examples of occasions when water supply is restricted, such as during droughts.


	EH-V.2.h2

Describe how human activities affect the quality of water in the hydrosphere.

Key concepts: Human activities—agriculture, fishing, manufacturing, energy production. Quantity of water—rate of use, urbanization. Oceans—oil spills, garbage, global warming, marine life. Fresh water pollution—industrial waste disposal, agricultural runoff, herbicides, pesticides, sewage, acid rain, nutrient levels. Ground water—landfills, leaching, disposal of toxic wastes. Purification technology—filtering, chlorination. Limits to natural resources.

Real-world contexts: Examples of local and regional human activities that have measurable effects on water, including farming, industry, sewage disposal, toxic waste disposal.



	Human-Engineered System
	EH-V.2.e3

Identify sources of water and its uses.

Key concepts: Water sources—wells, springs, Great Lakes, rivers. Household uses—drinking, cleaning, food preparation. Public uses—generate electricity, recreation, irrigation, transportation, industry. 

Real-world contexts: Examples of local sources of drinking water, including wells, rivers, lakes.

Examples of local occasions when water is used, including car wash, swimming, fire hydrants, drinking, food preparation, cleaning, watering lawn, bathing, fishing, boating, shipping on the Great Lakes.


	
	

	Water Shapes the Earth
	EG-V.1.e1

Describe major features of the earth’s surface.

Key concepts: Types of landforms—mountains, plains, valleys; bodies of water—rivers, oceans, lakes; deserts.

Real-world contexts: Examples of Michigan surface features, such as hills, valleys, rivers, waterfalls, Great Lakes; pictures of global land features, including mountains, deserts.

	EG-V.1.m3

Explain how rocks are broken down, how soil is formed and how surface features change.

Key concepts: Chemical and mechanical weathering; erosion by glaciers, water, wind and downslope movement; decomposition, humus.

Real-world contexts: Regions in Michigan where erosion by wind, water, or glaciers may have occurred, such as river valleys, gullies, shoreline of Great Lakes; chemical weathering from acid rain, formation of caves, caverns and sink holes; physical weathering, frost action such as potholes and cracks in sidewalks; plant roots by bacteria, fungi, worms, rodents, other animals.


	EG-V.1.h1

Explain the surface features of the Great Lakes region using Ice Age theory.

Key concepts: Glacial processes—climate change, snow changing to ice, pressure, moving (advance, retreat), melting; deposits; features—hills, lakes, Great Lakes. 

Tools: Relief map, topographic map, elevation map.

Real-world contexts: Examples in Michigan of glacial formations, such as moraines, kettles,

drumlins.



	
	EG-V.1.e3

Describe natural changes in the earth’s surface.

Key concepts: Causes of changes—volcanoes, earthquakes, erosion (water, wind, gravity, glaciers). Results of change—valleys, hills, lakes, widened rivers, mountains, cracks, movement of earth materials (boulders, gravel, sand, clay).

Real-world contexts: Places around the school where erosion has occurred, such as gullies formed in down-hill gravel areas, cracks in asphalt. Places beyond the school where changes have occurred, such as volcanic mountains, shorelines, landslides  sand dunes, slopes, river valleys.
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