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“Unwrapping” Standards 
Grade Level
9th grade


Content Area

Physical Science

Standard(s) and/or Benchmark(s):
9.2.1.1.3
Explain the arrangement of the elements on the Periodic Table, including the relationships among elements in a given column or row.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Structure of an atom
	Column 
	
	Identify

	Elements
	Row
	
	Explain 

	Arrangement of elements
	Relationships
	
	Interpret

	Metals 
	
	
	Classify

	Non-Metals
	
	
	Compute

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Why is the periodic table arranged the way it is?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
· How are electrons arranged in an atom?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th

Content Area

Physical Science


Standard(s) and/or Benchmark(s):
9.2.1.2.1
Describe the role of valence electrons in the formation of chemical bonds.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Rearrange
	Valence electrons
	
	Describe 

	Broken
	Chemical bonds
	
	Write

	Formed
	Transferring electrons
	
	Understand

	Atoms
	Sharing electrons
	
	

	Chemical Bonds
	Bonding
	
	

	Transfer
	Absorption 
	
	

	Share
	Release of energy
	
	

	Electrons
	
	
	

	Absorb
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Why do atoms combine?

· How do atoms form bonds?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How do ionic & covalent bonds differ?
2. How are valence electrons involved in bonding?
3. How are atoms held together?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th gade

Content Area

Physical Science 

Standard(s) and/or Benchmark(s):
9.2.1.2.3
Describe a chemical reaction using words and symbolic equations. 

For example: 

The reaction of hydrogen gas with oxygen gas can be written:  2H2 (g) + O2 (g) → 2H2O.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Chemical Reactions
	Coefficient
	
	Identifying symbols 

	Symbolic Equations
	Yield sign
	
	Balancing equations

	Bonding
	atoms
	
	Algebra skills

	Chemical Bonds
	
	
	Describe

	Subscript
	
	
	Written

	Absorption
	
	
	Understand

	Released
	
	
	

	Energy
	
	
	

	Symbols
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How is mass conserved in a chemical reaction?  

· How do scientist describe chemical reactions? 

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How does a chemical equation show rearrangement of atoms and electrons?

2. How can we change the number of molecules, reactants or products in an equation in order to balance it?

3. How do we use products, reactants and yields to describe a chemical reaction?  

4. How do scientists write chemical equations?

5. How is the conservation of mass reflected in a balanced chemical equation?

6. How are chemical equations balanced?

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level 9th grade



Content Area

Physical Science

Standard(s) and/or Benchmark(s):
9.2.2.2.4
Use Newton’s universal law of gravitation to describe and calculate the attraction between massive objects based on the distance between them. 

For example: Calculate the weight of a person on different planets in the solar system.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Force 
	Mass
	
	Calculate

	Distance
	F = MA
	
	Describe

	W = mg
	Gravity
	
	Compare

	Weight
	Distance
	
	Equation manipulation

	Inertia 
	
	
	Measurement

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do different forces cause changes in motion?

· How does the mass of an object influence the force it can exert on other objects?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. Why does a golf ball go further on the moon?
2. How is weight measured?
3. Why is it harder to move a box of bricks than just one brick?
4. How can the motion of an object change?
5. How do mass and weight relate?
6. How can weight change on different planets?
7. How does gravity influence mass and weight?
8. How do mass and weight relate to forces?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th grade

Content Area
 Physical Science



Standard(s) and/or Benchmark(s):
9.2.3.2.2
Calculate and explain the energy, work and power involved in energy transfers in a mechanical system.  

For example: Compare walking and running up or down steps.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	System 
	Energy
	
	Calculate

	Transfer
	Conservation
	
	Compare

	
	
	
	Explain

	
	
	
	Describe

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does energy move?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How is energy used in baking a cake?

2. How is food used to ride a bike?

3. Why are so many wind turbines being constructed?

4. How is energy used around you? 

5. How does energy transfer from the sun to___?

6. How much energy do you use when you____?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th grade


Content Area

Physical Science

Standard(s) and/or Benchmark(s):
9.2.4.1.1
Compare local and global environmental and economic advantages and disadvantages of generating electricity using various sources of energy. 

For example: Fossil fuels, nuclear fission, wind, sun or tidal energy.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	How electricity can be generated
	
	
	Compare

	Electricity
	
	
	Advantages vs. disadvantages

	Fuel sources
	
	
	

	Renewable
	
	
	

	Non-renewable
	
	
	

	Greenhouse effect
	
	
	

	Greenhouse gases
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How is electricity made?

· What is the cost of energy?

· How much does energy cost?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. Where dose electricity come from?

2. How is electricity made?

3. What are the sources for electricity?

4. How is electricity transported?

5. Why are some fuel sources less expensive than others?  
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th grade   

Content Area
 Physical Science


Standard(s) and/or Benchmark(s):
9.3.1.1.5
Describe how experimental and observational evidence led to the theory of plate tectonics.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Theory of plate tectonics
	
	
	Describe

	Theory
	
	
	

	Experimental
	
	
	

	Evidence
	
	
	

	Observation
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Why do the plates move?

· How do the plates move?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What evidence suggests movement?

2. How does convection work?

3. How does heat drive movement?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9th grade______

Content Area
Physical Science______
Standard(s) and/or Benchmark(s):
9.3.2.1.2 - Explain how the outward transfer of Earth’s internal heat drives the convection circulation in the mantle to move tectonic plates.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Transfer of heat
	
	
	Explain

	Earth’s internal heat
	
	
	

	Heat
	
	
	

	Convection
	
	
	

	   Radiation
	
	
	

	   Conduction
	
	
	

	Circulation
	
	
	

	Tectonic plates
	
	
	

	   Density
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does heat drive the formation of continents?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How does heating & cooling change density?

2. How does the change of heat & density cause movement in fluids?

3. How does convection & circulation move continents?

4. What evidence supports “tectonic plate theory”?

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

Demonstrate convection in a water tank. Use objects that float and move (i.e. wood 
plates, styrofoam pieces, etc.) on the surface of the water.
“Unwrapping” Standards 
Grade Level
9th Grade


Content Area

Physical Science


Standard(s) and/or Benchmark(s):
9.3.2.2.1
Explain how Earth's rotation, ocean currents, configuration of mountain ranges, and composition of the atmosphere influence the absorption and distribution of energy, which contributes to global climatic patterns.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Earth’s rotation
	
	
	Explain

	Ocean currents
	
	
	

	Configuration of Mt. ranges
	
	
	

	Absorption and distribution of energy
	
	
	

	Global Climate
	
	
	

	Comp. of Atmosphere
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Why do climate vary from place to place?

· How does climate(s) differ from weather?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How does Earth’s rotation affect climate?

2. How do ocean currents work and affect climate?

3. How does climate differ on opposite sides of a mountain?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level:  __9-12


Content Area

Physical  Science____
Standard(s) and/or Benchmark(s):
9.3.3.2.3 Compare and contrast the environmental conditions that make life possible on Earth with conditions found on the other planets and moons of our solar system.

	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	phases of matter
	
	
	compare

	heat energy
	
	
	contrast

	environmental conditions
	
	
	

	life
	
	
	

	Earth
	
	
	

	planets
	
	
	

	moons
	
	
	

	solar system
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
What makes life possible on Earth?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What is required for life?
2. How would Earth be different if it was closer to the sun?
3. How would Earth be different if it was farther from the sun?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level

9th grade


Content Area

Physical  Science___
Standard(s) and/or Benchmark(s):
9.3.3.3.1 Explain how evidence, including the Doppler shift of light from distant stars and cosmic background radiation, is used to understand the composition, early history and expansion of the universe.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Doppler shift
	
	
	Explain

	Big bang/early history
	
	
	

	Cosmic background radiation
	
	
	

	Light
	
	
	

	Electromagnetic waves
	
	
	

	Composition of the universe
	
	
	

	Expanding Universe
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How is the universe evolving? (How did it start?  How is it changing now?)

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What is the universe?

2. What is the electromagnetic spectrum?

3. How does observing light from distant galaxies explain their motion?

4. What evidence is there that the universe is expanding?

5. How can we measure the age of the universe?

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
Modeling the stretching of wavelengths of light caused by the expansion of the universe. (balloon)

Measure the amount of wave lengthening produced in the model.

Measure the increases in distances between galaxy clusters caused by the expansion of the model
http://www.exploratorium.edu/hubble/tools/center.html
“Unwrapping” Standards 
Grade Level
9th



Content Area
Physical Science


Standard(s) and/or Benchmark(s):
9.3.4.1.2 Explain how human activity and natural processes are altering the hydrosphere, biosphere, lithosphere and atmosphere, including pollution, topography and climate.  

For example: Active volcanoes and the burning of fossil fuels contribute to the greenhouse effect.
	Concepts
	
	Skills

	Students need to know about:
	
	Students need to be able to do:

	Heat absorption 
	Natural processes 
	
	Explain

	Hydrosphere
	
	
	Analyze

	Biosphere 
	
	
	

	Atmosphere
	
	
	

	Lithosphere
	
	
	

	Pollution
	
	
	

	Topography
	
	
	

	Climate
	
	
	

	Human activity
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
How is earth changing?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What are earth’s natural systems and how do they interact?

2. How does the earth naturally change?

3. What effect does human activity have on earth?

4. What evidence is there for human effects on earth systems? 

Examples: Deforestation in Haiti/Dominican Republic, Coral bleaching, Glacial recession, Melting ice caps, smog in cities, Farming, Effects of mining on local ecosystems, gulf of Mexico dead zone, plastic vortex in Pacific ocean.

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
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