
“Unwrapping” Standards 
Grade Level
9 – 12 



Content Area

Physics

Standard(s) and/or Benchmark(s):
9P.2.2.1.2
Apply Newton’s three laws of motion to calculate and analyze the effect of forces and momentum on motion.
	Concepts
	
	Skills

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

	Newton’s 3 laws
	Vector 
	
	Apply 

	Motion 
	
	
	Identify 

	Force
	
	
	Calculate

	Momentum
	
	
	Vector diagram calculations

	Mass/ inertia
	
	
	Analyze

	
	
	
	Describe

	
	
	
	

	
	
	
	

	
	
	
	


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

· How do momentum and impulse affect motion?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
What is Newton’s 1st law?  How does it define force, and how is it related to inertia?

What is Newton’s 2nd law?  How does it define mass?

What is Newton’s 3rd law?  How is it equivalent to the conservation of momentum?

How do we identify and represent the forces in a given situation?

How do we calculate the net force in a given situation?

How do we describe the resulting motion in a given situation?

What is momentum, and how do we calculate it?

What is impulse, and how do we calculate it?

How do we use momentum do describe the motion of objects involved in a collision?

“Unwrapping” Standards 
Grade Level
9 - 12


Content Area
Physics




Standard(s) and/or Benchmark(s):
9P.2.2.2.1
Explain and calculate the work, power, potential energy and kinetic energy involved in objects moving under the influence of gravity and other mechanical forces.
	Concepts
	
	Skills

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

	Work 
	Power
	
	Calculate

	Potential Energy (PE)
	Kinetic Energy (KE)
	
	Calculate using conversion

	Mechanical Energy (ME)
	Conservation of ME
	
	

	Vector quantities (as applies to work)
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do position and motion affect mechanical energy?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What is work?  When is work done? How do we calculate work?

2. What is power?  How do we calculate it?

3. What is ME made up of?

4. How do we calculate GPE?  What is it affected by?

5. How do we calculate KE?  What is it affected by?

6. Why is energy conserved?

7. How do we apply conservation of energy to calculate height or velocity?

8. How does work affect motion?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level   9 – 12



Content Area
  Physics


Standard(s) and/or Benchmark(s):
9P.2.3.1.1
Analyze the frequency, period and amplitude of an oscillatory system.

For example: An ideal pendulum, a vibrating string, or a vibrating spring-and-mass system.

	Concepts
	
	Skills

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

	Frequence
	Wave length
	
	Describe

	Period
	Wave equation
	
	Relate

	Amplitude
	energy
	
	calculate

	Sound
	
	
	

	Medium
	
	
	

	Mechanical oscillation
	
	
	

	Wave
	
	
	

	Pendulum
	
	
	

	Wave speed
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does energy travel through a medium
Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What is a wave?

2. What type of wave is sound?

3. How does a medium affect a sound wave?

4. What are the parts of a wave?

5. How are frequency, wavelength, and velocity of a wave related?

6. What affects the period of a pendulum?

7. What affects the oscillation of a mass-spring system?

8. How are mass-spring and pendulum systems examples of waves?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level  9 – 12 


Content Area

Physics


Standard(s) and/or Benchmark(s):
9P.2.3.2.2
Explain and calculate the relationship of current, voltage, resistance and power in series and parallel circuits.

For example:  Determine the voltage between two points in a series circuit with two resistors.

	Concepts
	
	Skills

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

	Electron
	Electric field
	
	Calculate

	Current
	Electrical energy
	
	Represent

	Voltage
	
	
	

	Resistance
	
	
	

	Power
	
	
	

	Series circuit
	
	
	

	Parallel Circuit
	
	
	

	Charge
	
	
	

	Electric Force
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What is electricity?  
· Why do electrons move?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
9. What is electric current?

10. What is voltage?

11. How does resistance affect current in a circuit?

12. How does voltage affect current in a circuit?

13. How do power and time affect energy?

14. What is the difference between series and parallel circuits?
 “Unwrapping” Standards 
Grade Level
9 – 12



Content Area

Physics


Standard(s) and/or Benchmark(s):
9P.2.3.2.3
Describe how moving electric charges produce magnetic forces and moving magnets produce electric forces.
	Concepts
	
	Skills

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

	Electric Charges
	Voltage
	
	Describe

	Magnetic Forces
	
	
	Draw

	Magnets
	
	
	

	Electric forces
	
	
	

	Electric Fields
	
	
	

	Magnetic Fields
	
	
	

	Right hand rule
	
	
	

	Faraday’s law
	
	
	

	loops
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How are electricity and magnetism intertwined?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
15. What happens when you move a magnet past a wire?

16. What is a magnet?

17. How do we represent fields?

18. How can you increase the strength of an electromagnet?

19. How do motors and generators work?

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

“Unwrapping” Standards 
Grade Level
9 – 12 



Content Area
 Physics


Standard(s) and/or Benchmark(s):
9P.2.3.3.4
Use properties of light, including reflection, refraction, interference, Doppler effect and the photoelectric effect, to explain phenomena and describe applications.
	Concepts
	
	Skills

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

	Waves
	Snell’s Law
	
	Use lens equation

	Electromagnetic waves
	Mirror/Lens equation
	
	Explain

	Reflection
	Optical devices
	
	Apply

	Refraction
	Lasers
	
	

	Diffraction
	Human Vision
	
	

	Interference
	
	
	

	Doppler Effect
	
	
	

	Photoelectric Effect
	
	
	

	Law of Reflection
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What is the nature of light?
· How does light move?  
· How does matter affect light?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
20. What are photons?

21. What is color?

22. How does a laser work?

23. What is the electromagnetic spectrum?
24. What is refraction?  How does it affect the path of light?

a. Snell’s Law

b. Lenses

25. What is reflection?

a. Total internal reflection/optical fibers

b. mirrors

26. What is a rainbow/mirage?

27. Why is the sky blue?  Why are sunsets red?

28. What is color?

29. Does light go in a straight line?

30. How do we see?

31. How do microscopes and telescopes work?

32. What is the Doppler effect?

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9 – 12 


Content Area
Physics




Standard(s) and/or Benchmark(s):
9P.2.3.4.1
Describe and calculate the quantity of heat transferred between solids and/or liquids, using specific heat, mass and change in temperature.
	Concepts
	
	Skills

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

	Temperature
	Absolute zero
	
	Convert oC ( F

	Heat Energy
	Mass
	
	Calculate

	States of Matter
	
	
	Recognize

	Heat Transfer
	
	
	

	Specific Heat
	
	
	

	Conduction
	
	
	

	Convection
	
	
	

	Radiation
	
	
	

	Phase change
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· What is heat?

· How does heat flow?

· How does heat affect matter?
Guiding Questions:  (Teacher’s guiding questions for a lesson)
33. How does ice melt?

34. What happens to energy during a phase change?

35. Why do some substances heat up faster than others? 

36. What is the kinetic theory?

37. What are conduction, convection and radiation?

38. What causes heat to flow?

39. What is temperature and how do we represent it?

Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.1.1.2

Understand that scientists conduct investigations for a variety of reasons, including: to discover new aspects of the natural world, to explain observed phenomena, to test the conclusions of prior investigations, or to test the predictions of current theories.

	Concepts
	
	Skills

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

	Investigation
	
	
	Understand why scientists do what they do

	Phenomena
	
	
	Explain why scientist do what they do

	Observation
	
	
	Classify

	Conclusions
	
	
	

	Theories
	
	
	

	Predictions
	
	
	

	Natural World
	
	
	

	
	
	
	

	
	
	
	


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

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. What do scientist do?

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

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):
9.1.1.2.1

Formulate a testable hypothesis, design and conduct an experiment to test the hypothesis, analyze the data, consider alternative explanations and draw conclusions supported by evidence from the investigation.

	Concepts
	
	Skills

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

	Hypothesis
	
	
	Formulate a testable hypothesis

	Experiment
	
	
	Design experiments

	Inquiry
	
	
	Conduct experiments

	Process
	
	
	Analyze data

	Data
	
	
	Support Claims

	Explanation
	
	
	Draw Conclsions

	Conclusion
	
	
	

	Evidence
	
	
	

	Investigation
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How does a scientist test a hypothesis

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. How does a scientist formulate testable hypotheses?

2. How does a scientist design experiments?

3. How does a scientist conduct experiments?

4. How does a scientist analyze data?

5. How does a scientist support claims?

6. How does a scientist draw conclusions?

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

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.2.1.1

Understand that engineering designs and products are often continually checked and critiqued for alternatives, risks, costs and benefits, so that subsequent designs are refined and improved. 

For example: If the price of an essential raw material changes, the product design may need to be changed.

	Concepts
	
	Skills

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

	Engineering
	
	
	Understand design modifications

	Designs
	
	
	Understand rational for design modification

	Products
	
	
	

	Risks
	
	
	

	Costs
	
	
	

	Benefits
	
	
	

	Alternatives
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· Hoe does an engineer design a product?

· How do engineers evaluate their designs?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.2.2.2

Develop possible solutions to an engineering problem and evaluate them using conceptual, physical and mathematical models to determine the extent to which the solutions meet the design specifications. 

For example: Develop a prototype to test the quality, efficiency and productivity of a product.

	Concepts
	
	Skills

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

	Engineering design
	
	
	Develop Solutions

	Engineering problem
	
	
	Evaluate Solutions

· Using models

· Assess using design specifications

	Conceptual Model
	
	
	

	Physical Model
	
	
	

	Mathematical Model
	
	
	

	Design Specifications
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do you solve a problem?

· How do you evaluate your solution?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.3.1.1

Describe a system, including specifications of boundaries and subsystems, relationships to other systems, and identification of inputs and expected outputs. 

For example: A power plant or ecosystem.

	Concepts
	
	Skills

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

	System
	
	
	Identify inputs/outputs

	Specification 
	
	
	Describe systems and boundaries

	Boundaries
	
	
	Relate to other systems

	Subsystems 
	
	
	

	Relationships
	
	
	

	Inputs
	
	
	

	Outputs
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do we define and describe a system?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.3.3.2

Communicate, justify and defend the procedures and results of a scientific inquiry or engineering design project using verbal, graphic, quantitative, virtual or written means.
	Concepts
	
	Skills

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

	Procedure
	
	
	Communicate Procedures and results

	Scientific Inquiry
	
	
	Justify procedures and results

	Engineering Design
	
	
	Defend procedures and results

	
	
	
	Writing procedure and results

	
	
	
	Oral and other verbal presentation of procedure or results

	
	
	
	Graphing

	
	
	
	Quantify data and results

	
	
	
	Manipulate virtual media of procedure and results

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do you present an experiment or design project?

· How do you defend and justify your experiment or design project?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

“Unwrapping” Standards 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.3.4.3

Select and use appropriate numeric, symbolic, pictorial, or graphical representation to communicate scientific ideas, procedures and experimental results.

	Concepts
	
	Skills

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

	Numbers (scientific notation and significant figures)
	
	
	Select most effective mode of communication 

	Symbols
	
	
	Communicate

· Making/using data tables

· Creating/interpreting graphs and charts

	Picutres
	
	
	

	Graphs
	
	
	

	Scientific ideas
	
	
	

	Procedure
	
	
	

	Experimental results
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do you effectively present scientific information?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)

“Unwrapping” Standards ~ Template 
Grade Level
9 – 12  

Content Area
Physics

Standard(s) and/or Benchmark(s):

9.1.3.4.6

Analyze the strengths and limitations of physical, conceptual, mathematical and computer models used by scientists and engineers.

	Concepts
	
	Skills

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

	Physical models
	
	
	Analyze strengths and limitations of models and underlying assumptions

	Conceptual models
	
	
	

	Mathematical models
	
	
	

	Computer models
	
	
	

	Strengths and limitations
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Overarching Questions:  (focused on enduring ideas for a concept/unit)
· How do scientist select which models to represent particular concepts?

Guiding Questions:  (Teacher’s guiding questions for a lesson)
1. Why do we ignore air resistance?

2. What do we sill use Newtonian mechanics of quantum mechanics refutes that model?
Teaching Ideas:  (How would this look at YOUR school?  Topic for future PLC discussion…)
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