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Based on the revised 12.07 Science Grade Level Content Expectations (Jan. 2009)
What are Power Standards?

· Power standards are the most important learning targets for a grade, often culminating a learning progression that started at earlier grades.

· Power standards prepare students for what they will learn in later grades.

· Power standards help focus and simplify teachers’ understanding of the scope of the subject at their grade.

· Power standards don’t have to be skills; they may be big ideas.

· Power standards may be rewritten in teacher or student friendly language.

· Power standards may combine more than one GLCE.

· Power standards do not replace the GLCEs.

Related Learning Targets

The related learning targets include the foundational knowledge and skills behind the power standard. In most cases they are GLCEs, although some foundational knowledge and skills needed to master a power standard are included here that may not have been included in the GLCEs.

Some foundational learning targets for a power standard are found in an earlier grade, so be sure to check the matrix on page 4 to find corresponding power standard and related learning targets in previous grades. 

Formative assessments are most often developed from the related learning targets rather than the power standards, to help students know where they are in their progress toward confident and reliable performance of the power standard. This knowledge helps students take responsibility for their learning and helps teachers plan the next steps needed to move students forward.

Introduction to 5-7 science power standards and related learning targets

Each power standard and its cluster of related learning targets looks like a unit of instruction, however, this document is not intended as a curriculum document. Districts may find various ways of creating units of instruction from the GLCEs. The intention with this document was simply to highlight the most important ideas within each grade.

Connections across the grades must be made explicit to students in order to construct a full understanding of biology, Earth science and physical science concepts. The chart on the next page will be helpful in recognizing and planning instruction around those connections.

The grade level placement of the content expectations is not a state mandate. Schools can decide to teach certain content expectations at other grades if they have an important reason to do so. The only requirement is that all students learn the K-4 GLCEs before the science MEAP test in the fall of 5th grade.

GLCE codes that are followed by “r” are those that have been revised in the Companion document released in January, 2009.

“Super” Power Standards

The Inquiry Process and Inquiry Analysis and Communication GLCEs should be woven into every learning progression in appropriate ways. Science content is learned most deeply by using an inquiry cycle – asking questions, designing investigations, collecting data, analyzing and drawing conclusions, reflecting on the process, posing new questions – then starting the cycle over again.

· Not all Inquiry GLCEs will be used in every lesson or unit, but the inquiry approach should underlie all science teaching. 

The Reflection and Social Implications GLCEs should be woven into every unit of study as appropriate. Scientific claims are based on evidence and reason, and students should be held to standard of justifying their conclusions and scientific arguments at all times. Science has made major contributions to social advancement, and students need to learn how to evaluate the potential effects of new scientific advancements on both human society and the natural world.

· The GLCEs in this section about the nature of science will apply to every unit of study in one way or another.

	
	5th Grade
	6th Grade
	7th Grade

	Physical Science

Force and Motion
	S5.1 Describe and graph the motion of objects.

S5.2 Understand that forces are constantly acting on (pushing or pulling on) objects on the Earth.
	
	

	Physical Science

Matter
	
	S6.1 Describe and illustrate changes in state, in terms of the arrangement and relative motion of the atoms or molecules.
	S7.1 Know that all elements and compounds (all substances) are made up of atoms or molecules. Describe some physical and chemical properties of common elements and compounds.

S7.2 Understand that chemical changes only occur in chemical reactions, where new substances with different properties are produced.

	Physical Science

Energy
	
	S6.2 Explain and illustrate how energy can be transferred and transformed.


	S7.3 Demonstrate how waves transfer energy when they interact with matter.



	Life Science

Heredity & Evolution
	S5.3 Explain how the characteristics of plants and animals allow them to survive and reproduce in their environment.

S5.4 Explain that the traits of an individual are influenced by both environment (acquired traits) and genetics (inherited traits).
	
	S7.4 Explain how characteristics of living things are passed on through generations (from parent to offspring), both asexually and sexually.

	Life Science

Structure and Function
	S5.5 Describe how animal systems work together to maintain the basic needs of the animal.
	
	S7.5 Explain how all plant and animal systems, organs and tissues are composed of various kinds of cells, which are specialized to carry out the functions of the systems, organs or tissues.

S7.6 Explain how an organism grows and develops, and maintains and repairs its body parts, through cell division and specialization.

	Life Science

Ecosystems
	
	S6.3 Define and classify producers, consumers and decomposers based on their source of food (energy and building materials) in ecosystems. 
S6.4 Explain various relationships between organisms in an ecosystem using specific examples.

S6.5 Identify how living and non-living components impact the balance of an ecosystem.
	S7.7 Explain the role of photosynthesis in ecosystems.

S7.8 Explain how human activities change the Earth’s surface, atmosphere and bodies of water and affect the survival of living things.



	Earth Science
	S5.6 Design models demonstrating the seasons and the positions and motions of the planets and other objects around the sun.

S5.7 Explain moon phases, eclipses and tides in terms of the motions of the moon around the Earth.
	S6.6 Illustrate, explain and provide evidence for changes in the solid Earth over time  (erosion and deposition, earthquakes, volcanoes, mountain formation)


	S7.9 Explain how the sun (like other stars) produces tremendous amounts of light and heat.

S7.10 Describe how the sun warms the earth and its atmosphere and influences weather.




5th Grade Power Standards

S5.1 – Describe and graph the motion of objects.

Related Learning Targets:

· Describe the position, speed and direction of a moving object in terms of distance and time. (P.FM.05.41, 42)

· Measure and graph the motions of various objects (without calculations) (P.FM.05.43)

S5.2 – Understand that forces are constantly acting on (pushing or pulling) objects on the Earth.

Related Learning Targets:

· Identify contact (touching) and non-contact forces acting on a moving or stationary object. (P.FM.05.21, 22)

· Describe how constant motion is the result of balanced (zero net) forces. (P.FM.05.32) 

· Describe acceleration as speeding up or slowing down. 

· Relate unbalanced forces to acceleration (speeding up, slowing down, changing direction). (P.FM.05.33) 

· Describe what happens when two forces act on an object in the same direction or opposing directions. (P.FM.05.31) 

· Relate the strength of an unbalanced force acting on an object to the size of the change in motion of the object. (P.FM.05.34) 
· Relate the size of change in motion to the mass of an object. (P.FM.05.34) 
S5.3 – Explain how the characteristics of plants and animals allow them to survive and reproduce in their environment. (L.EV.05.11, L.EV.05.12)


Related Learning Targets:

· Describe various physical and behavioral characteristics of animals. 

· Recognize the diversity of living organisms, and explain how scientists group them based on their physical features (Groupings: flowering/non-flowering plants; invertebrates/vertebrates; invertebrates: insects/spiders/worms; vertebrates: mammals/fish/reptiles/birds/amphibians).  (L.EV.05.21) 

· Describe how fossils provide evidence about how living things and environmental conditions have changed over time. (L.EV.05.13) 

· Explain what can happen to a species when its environment changes. (L.EV.05.14 – see the content statement L.EV.M.1.)

S5.4 – Explain that the traits of an individual are influenced by both environment (acquired traits) and genetics (inherited traits). (L.HE.05.11, L.HE.05.12) 

(No related learning targets)

S5.5 – Describe how animal systems work together to maintain the basic needs of the animal. (L.OL.05.42) 

Related Learning Targets:

· Describe the basic needs of living things (air, water, food)

· Describe the following body systems: digestive (mouth, saliva, stomach, small intestine, large intestine); circulatory (heart, blood vessels/arteries/veins); respiratory (lungs); excretory (kidneys); skeletal; muscular; nervous; and reproductive (related to reproductive health curriculum). 

· Explain the general purpose of the body systems listed above, in terms of the animal’s basic needs. (L.OL.05.41) 

S5.6 – Design models demonstrating the seasons and the positions and motions of the planets and other objects around the sun. (E.ES.05.61 r, E.ST.05.11 r, E.ST.05.21)

Related Learning Targets:

· Explain how the orbit of the earth around the sun is used to define a year. (E.ES.05.62) Explain how the rotation of the Earth on its axis is used to define a day.
· Explain the apparent motion of the stars (constellations) and the sun across the sky. (E.ST.05.23 r)
· Give evidence from observations in the night sky that the planets orbit the sun. (E.ST.05.21)

· Demonstrate and explain seasons using a model. (E.ES.05.61 r) 

· Design a model of the solar system that shows the relative order and scale of the planets, dwarf planets, comets, and asteroids to the sun. (E.ST.05.11 r) 

S5.7 – Explain moon phases, eclipses and tides in terms of the motions of the moon around the Earth.

Related Learning Targets:

· Understand that gravity holds the moon in its orbit around the Earth. (E.ST.05.21)

· Explain where the moon’s light comes from. (reflected from the sun)

· Show on a model where the daylight and nighttime sides of the moon are in relation to the sun.

· Explain the phases of the moon. (E.ST.05.22 r)

· Explain lunar and solar eclipses. (E.ST.05.24 r) 
· Explain how the waters in the ocean respond to the gravitational pulls of the sun and the moon (that is, explain tides). (E.ST.05.25)

6th Grade Power Standards


S6.1 – Describe and illustrate changes in state, in terms of the arrangement and relative motion of the atoms or molecules. (P.CM.06.11)
Related Learning Targets:

· Illustrate and explain how substances are composed of extremely tiny particles called atoms and molecules. (content statement P.CM.M.1, P.PM.07.21)

· Relate the properties of solids, liquids and gases to the arrangement and motion of atoms and molecules in solids, liquids and gases.

· Explain how we know that ice, water and water vapor are the same substance.

· Explain how mass is conserved as a substance changes from state to state in a closed system. (P.CM.06.12 r) 

· Describe and illustrate how heat energy is needed to change the state of a substance.

S6.2 – Explain and illustrate how energy can be transferred and transformed. (P.EN.06.41, P.EN.06.12)

Related Learning Targets:

· Identify kinetic or potential energy in everyday situations (for example: stretched rubber band, objects in motion, ball on a hill, food energy). Demonstrate the transformation between potential and kinetic energy in simple mechanical systems (for example: roller coasters, pendulums). (P.EN.06.11 r, P.EN.06.12 r) 
· List and explain everyday examples of conduction and convection of heat. (P.EN.06.41)

· Explain why the transfer of sound through air or electricity through wires is an example of conduction. (P.EN.06.41) 
· Know that radiation from the sun or from a campfire is an example of heat energy being transferred from a source to a receiver without needing a medium to transfer it. (P.EN.06.41) 

· Know that in transfers and transformations of energy, no energy is lost or gained. (P.EN.06.42)

S6.3 – Define and classify producers, consumers and decomposers based on their source of food (energy and building materials) in ecosystems. (L.OL.06.51 r, L.OL.06.52)
Related Learning Targets:

· Give examples of producers, consumers and decomposers (bacteria, fungi). 

· Illustrate and explain the relationships in food webs of producers, consumers and decomposers.
S6.4 – Explain various relationships between organisms in an ecosystem using specific examples. (L.EC.06.21, L.EC.06.22) 
· Relationships include predator/prey, parasitic, symbiotic, mutually beneficial, competitive.

S6.5 – Identify how living and non-living components impact the balance of an ecosystem.

Related Learning Targets:

· Identify the living and non-living component of an ecosystem. (L.EC.06.31)

· Identify and describe examples of populations, communities, and ecosystems in the Great Lakes region and other places in the United States. (L.EC.06.11 r)

· Predict how changes in one population might affect other populations based upon their relationships in the food web. (L.EC.06.23) 

· Identify the factors in an ecosystem that influence changes in population size. Predict possible consequences of overpopulation of organisms, including humans. Describe how humans are part of ecosystems and how human activity can purposefully, or accidentally, alter the balance of ecosystems. (possible consequences: species extinction, resource depletion, climate change, pollution). (L.EC.06.32, L.EC.06.41, L.EC.06.42 r)

S6.6 – Illustrate, explain and provide evidence for changes in the solid Earth over time (erosion and deposition, earthquakes, volcanoes, mountain formation)

Related Learning Targets:

· Describe the processes of weathering and erosion and explain what causes them. (E.SE.06.11, E.SE.06.12)

· Explain where soil comes from and why soil differs from region to region. (E.SE.06.12, E.SE.06.13, E.SE.06.14)

· Understand that the Earth has layers (crust and upper mantle, lower mantle and core), and its center is hot and malleable. (E.SE.06.53)  
· Using plate tectonics, explain volcanoes, earthquakes and mountain formation. (E.SE.06.51, E.SE.06.52)

· Explain how rock can change between sedimentary, metamorphic and igneous. (E.SE.06.41)

· Explain how rocks and fossils are used to understand the age and geological history of the Earth (timelines and relative dating, rock layers). (E.ST.06.31)

· Explain how Earth processes (erosion, mountain building, and glacier movement) are used for the measurement of geologic time through observing rock sequences and embedded fossils. (E.ST.06.41)

· Describe how fossils provide important evidence of how life and environmental conditions have changes. (E.ST.06.42)

Also in 6th grade:

· Describe the Earth as a magnet and compare the magnetic properties of the Earth to that of a natural or manufactured magnet. (E.SE.06.61)

· Explain how a compass works using the magnetic field of the Earth, and how a compass is used for navigation on land and sea. (E.SE.06.62)

7th Grade Power Standards

S7.1 – Know that all elements and compounds (all substances) are made up of atoms or molecules. Describe some physical and chemical properties of common elements and compounds.

Related Learning Targets:

· Classify substances by their chemical properties (flammability, pH, and reactivity). Describe examples of physical and chemical properties of elements and compounds (boiling point, density, color, conductivity, reactivity).  (P.PM.07.11 r, P.PM.07.24 r)

· Describe how the elements within the Periodic Table are organized by similar properties into families (highly reactive metals, less reactive metals, highly reactive nonmetals, and some almost completely non-reactive gases.) (P.PM.07.22) 

· Identify the smallest component that makes up an element. Illustrate the structure of molecules using models or drawings (water, carbon dioxide, table salt). (P.PM.07.21 , P.PM.07.23 r)

S7.2 – Understand that chemical changes only occur in chemical reactions, where new substances with different properties are produced. 

Related Learning Targets:

· Recognize common examples of chemical reactions (Examples: rusting – oxygen combines with iron to form rust, burning – oxygen combines with fuels, releasing energy and forming carbon dioxide and water, baking soda and vinegar react, releasing carbon dioxide, decomposition of water – water breaks apart into hydrogen and oxygen.)

· Compare and contrast the chemical properties of a new substance after a chemical change with the original substances’ properties. Describe the physical properties and chemical properties of the products and reactants in a chemical change.  (P.CM.07.22, P.CM.07.23) 

· Identify evidence of chemical change through color, gas formation, solid formation, and temperature change. (P.CM.07.21)

· Explain why mass is conserved in chemical changes. (content statement P.CM.M.2)

S7.3 – Demonstrate how waves transfer energy when they interact with matter (for example: tuning fork in water, waves hitting a beach, earthquake knocking over buildings). (P.EN.07.33 r)
Related Learning Targets:

· Identify examples of waves (sound waves, seismic waves, waves on water). (P.EN.07.31)

· Describe how waves are produced by vibrations in matter. Identify the source of vibrations for various waves. (P.EN.07.32)

S7.4 – Explain how characteristics of living things are passed on through generations (from parent to offspring), both asexually and sexually. (L.HE.07.21)

Related Learning Targets:

· Observe and describe examples of asexual reproduction and explain how characteristics of organisms that reproduce asexually are passed on. (L.HE.07.21) 

· Explain how characteristics of living things are passed from parent to offspring through sexual reproduction and why offspring are both similar to and different from their parents. (L.HE.07.21) 

· Compare and contrast the advantages and disadvantages of sexual vs. asexual reproduction. (L.HE.07.22) 


S7.5 – Explain how all plant and animal systems, organs and tissues are composed of various kinds of cells, which are specialized to carry out the functions of the systems, organs or tissues.

Related Learning Targets:

· Recognize that all organisms are composed of cells (single cell organisms, multicellular organisms). (L.OL.07.21)

· Explain how different body tissues, organs, and organ systems are made of specialized cells. (For example, muscle tissues are made of specific muscle cells, the eye is made of specialized rods and cones that detect light.) (L.OL.07.22)

· Recognize that cells function in similar ways in all organisms. (L.OL.07.24)

· Know that cells in all organisms take in nutrients (food, vitamins and minerals) which they use to provide energy for the work that cells do and to make materials that a cell or organism needs. (L.OL.07.23)

S7.6 – Explain how an organism grows and develops, and maintains and repairs its body parts, through cell division and specialization. (L.OL.07.31, L.OL.07.32) 
Related Learning Targets:

· Know that DNA maintains the code that directs all cell activities including cell specialization and repair. 

S7.7 – Explain the role of photosynthesis in ecosystems. 

Related Learning Targets:

· Explain how photosynthesis is used by plants to make sugar molecules (glucose); include the transformation of light energy to chemical energy. (L.OL.07.61, P.EN.07.43) 

· Understand that plants use glucose and minerals from the soil to produce the carbohydrates, fats and proteins that make up their tissues. (L.OL.07.62)

· Provide evidence that plants either use the glucose, carbohydrates, fats and proteins they make for energy or plant parts, or store them as food sources for themselves or consumers. (L.OL.07.63)

S7.8 – Explain how human activities change the Earth’s surface, atmosphere and bodies of water and affect the survival of living things.

Related Learning Targets:

· Analyze the flow of water between the components of a watershed, including surface features (lakes, streams, rivers, wetlands) and groundwater. (E.ES.07.82)
· Describe types of pollution (air, water and ground pollution from car exhaust, industrial emissions, acid rain, etc.) and their effects on humans and other living things. (E.ES.07.42)

· Explain how various kinds of human activities change the surface of the Earth and affect the survival of living things. (E.ES.07.41) 

S7.9 – Explain how the sun (like other stars) produces tremendous amounts of light and heat.

Related Learning Targets:

· Know that nuclear reactions take place in the sun, producing heat and light, and that nuclear reactions produce considerably more energy than chemical reactions like burning wood, propane, etc. (P.EN.07.61) 

· Recognize how only a tiny fraction of light energy from the sun is transformed to heat energy on Earth. (P.EN.07.62) 

S7.10 – Describe how the sun warms the earth and its atmosphere and influences weather. (E.ES.07.72)

Related Learning Targets:

· Explain the water cycle, including the importance of the sun, using a model or drawing. Illustrate how some precipitation enters streams, rivers, lakes and oceans and other precipitation filters into the ground to become part of the groundwater supply. (E.ES.07.11, E.ES.07.81)

· Recognize that water vapor mixes in the atmosphere with the other gases that make up air, including primarily nitrogen and oxygen, but also carbon dioxide and other trace gases. Know that the atmosphere is less dense and colder (generally) at higher elevations. (E.FE.07.11, E.FE.07.12) 

· Explain convection in the atmosphere and its role in the formation of clouds, both “summer cumulus” and clouds along frontal boundaries. Identify the source of heat for convection in the atmosphere (the sun). (E.ES.07.12)

· Using weather maps that show fronts over several days, describe the movement of major air masses across North America associated with frontal boundaries (cold, warm, stationary, and occluded). (E.ES.07.74) 

· Describe weather conditions associated with frontal boundaries (cold, warm, stationary, and occluded). (E.ES.07.74) 

· Explain how the warming of the Earth causes winds. (E.ES.07.13)

· Describe the climate in Michigan and other places in the U.S. and explain factors that influence climate, such as large bodies of water, ocean currents, mountain ranges, etc. (E.ES.07.71, E.ES.07.73) 
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