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PHYSICAL SCIENCE CURRICULUM 

 
Unit 1: Motion and Forces 

 
OVERVIEW 

 
 

Summary 
Students will explore and define Newton’s second law of motion, momentum, and Newton’s law of               
gravitation. They will apply mathematics to test conservation of energy in systems and explore system               
limits.  Using mathematical formulas they will predict changes in variables within a system and test theories. 

 
Content to Be Learned 

● Define momentum as the mass times velocity of an object. 
● Understand interactions of objects and the impact on momentum and total momentum. 
● If a system interacts with objects outside itself, the total momentum of the system can change; however 

any such change is balanced by changes in the momentum of objects outside the system. 
● Forces at a distance are explained by fields (gravitational) permeating space that can transfer energy 

through space.  
● Calculate the change of one component in a system when the change in the energy of the other 

component and energy flows in and out of a system are known.  
● Energy is a quantitative property of a system that depends on the motion and interactions of matter and 

radiation within that system.  
● Conservation of energy means that the total change of energy in any system is always equal to the total 

energy transferred into or out of a system (conservation of energy). 
● Energy can not be created or destroyed, but it can be transported from one place to another and can be 

transferred between systems. 
● Stored energy in a system depends on its configuration and how kinetic energy depends on mass and 

speed. 
● Allow the conservation of energy to be used, predict, and describe system behavior. 
● The availability of energy limits what can occur in any system. 

 
  Practices 

● Analyze data to support a claim. 
● Use mathematical representations to support a claim or predict a relationship between variables. 
● Apply science and engineering ideas to design, evaluate, and refine a device. 
● Create a computational model to calculate. 
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Crosscutting Concepts 
● Cause and effect. 
● Systems and system models. 
● Patterns. 

 
Essential Questions 

● What is the relationship between force, mass, and acceleration? 
● How can Newton’s second law be used to predict the change in motion of an object? 
● How can changing the energy of one part of a system affect the energy of other parts of that system? 
● How can the properties of objects and the the distance between them be used to describe the 

relationship between electric and magnetic fields? 
● How can a model demonstrate conservation of energy? 
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Next Generation Science Standards 
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Unit 2: Energy and Electricity 
 

OVERVIEW 
 

 
Summary 

Students will be introduced to the mathematics behind Coulomb’s law. They will use this law and                
mathematical models to explain electrostatic forces between objects. Students will explore how energy is              
stored in fields (electrical and magnetic) and how objects interact in those fields. Small experiments will                
allow students to explore the fact that energies can be converted into different forms such as motion, sound,                  
light, and heat and they will create devices to transform energy into different forms. 

 
Content to Be Learned 

● Coulomb’s Law predicts  the electrostatic forces between objects. 
● Coulomb’s Law provides the mathematical models to describe and predict the effects of electrostatic 

forces between distant objects. 
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● Forces at a distance are explained by fields (electrical, magnetic) permeating space that can transfer 
energy through space.  

● Magnets or electric currents cause magnetic fields; electric charges or changing magnetic fields cause 
electric fields. 

● Provide evidence that an electric current can produce a magnetic field and that a changing magnetic 
field can produce an electric current. 

● Newton’s Law of Universal Gravitation and Coulomb’s Law provide the mathematical models to 
describe and predict the effects of gravitational and electrostatic forces between distant objects. 

● “Electrical energy” may mean energy stored in a battery or energy transmitted by electrical currents.  
● Molecular level structure is important in the functioning in designed materials. 
● Attraction and repulsion between electric charges at the atomic scale explain the structure, properties, 

and transformations of matter, as well as the contact forces between material objects (emphasis on 
attractive and repulsive forces). 

● Calculate the change of one component in a system when the change in the energy of the other 
component and energy flows in and out of a system are known. 

● Energy is a quantitative property of a system that depends on the motion and interactions of matter and 
radiation within that system.  

● Conservation of energy means that the total change of energy in any system is always equal to the total 
energy transferred into or out of a system. 

● Energy can not be created or destroyed, but it can be transported from one place to another and can be 
transferred between systems. 

● Energy at the macroscopic scale can be accounted for as a combination of energy associated with the 
motions of particles and energy associated with the relative positions of particles. 

● At the macroscopic scale, energy manifests itself in multiple ways, such as through motion, sound, 
light and thermal energy. 

● Relationships are better understood at the microscopic scale at which all of the different manifestations 
of energy can be modeled as a combination of energy associated with the motion of particles and the 
energy associated with configuration. 

● In some cases, the relative position energy can be thought of as stored in fields (includes radiation). 
● Design, build and refine a device that works within given constraints to convert one form of energy 

into another form of energy (e.g. Rube Goldberg device, wind turbines, solar cells, solar ovens, 
generators, etc.). 

● At the macroscopic scale, energy manifests itself in multiple ways, such as in motion, sound, light and 
thermal energy. 

● Although energy can not be destroyed, it can be converted into less useful forms. 
● Provide evidence that the transfer of thermal energy when two components of different temperature are 

combined within a closed system results in a more uniform energy distribution among the components 
of the system (2nd law of thermodynamics). 

● Energy can not be created or destroyed but it can be transported from one place to another and 
transferred between systems. 

● Uncontrolled system always evolve towards more stable states, that is, towards more uniform energy 
distribution. 

● Although energy can not be destroyed, it can be converted into less useful forms. 
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● Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the 
forces between objects and the changes of energy of the objects due to the interaction. 

● When two objects, interacting through a field, change relative position, the energy stored in the field is 
changed. 

 
  Practices 

● Developing and using models. 
● Use mathematical representations. 
● Planning and carrying out investigations. 
● Obtain, evaluate, and communicate information. 
● Use computational models to calculate. 
● Construct explanations and design solutions. 

 
Crosscutting Concepts 

● Patterns. 
● Cause and effect. 
● Systems and system models. 
● Structure and function. 
● Energy and matter. 

 
Essential Questions 

● What relationship exists between electric current and magnetic fields? 
● How can attractive and repulsive forces of materials determine their function in design? 
● Using examples, how can a device be used to convert energy from one form to another? 
● How can we collect evidence to show that heat energy is transferred between two objects of different 

temperatures? 
● How can a model demonstrate how particle/object  motion and position can be used to calculate total 

energy in a system? 
 
 
Next Generation Science Standards 
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Unit 3: Waves 
 

OVERVIEW 
 

 
Summary 

Students will be introduced to the relationships between frequency, wavelength, and speed of waves as they                
travel through various media. They will explore the interactions of waves and how waves are used in digital                  
technologies through transmission and storage of materials. Students will also explore various types of              
waves and how the wave or particle models help to explain electromagnetic radiation. 

 
Content to Be Learned 

● Use math to support a claim regarding relationships among the frequency, wavelength, and speed of 
waves traveling in various media. 

● The wavelength and frequency of a wave are related to one another by the speed of travel of the wave 
which depends on the type of wave and the medium through which it is passing. 
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● Advantages of using a digital transmission and storage of information. 
● Information can be digitized.  In this form, it can be stored reliably in computer memory and sent over 

long distances as a series of wave pulses.  
● Waves can add or cancel one another as they cross depending on their relative phase but they emerge 

unaffected by each other. 
● Electromagnetic radiation can be modeled as a wave of changing electric and magnetic fields or as 

particles called photons. 
● The wave model is used for explaining many features of electromagnetic radiation and the particle 

model explains other features. 
● When light or longer wavelength electromagnetic radiation is absorbed in matter it is generally 

converted into thermal energy.  Shorter wavelength electromagnetic radiation can ionize atoms and 
cause damage to living cells. 

● Some technological devices use the principles of wave behavior and wave interactions with matter to 
transmit and capture information and energy. 

● Solar cells are human made devices that likewise capture the sun’s energy and produce electrical 
energy. 

● Photoelectric materials emit electrons when they absorb light of a high enough frequency. 
● Multiple technologies, based on the understanding of waves, and their interactions with matter are part 

of everyday experiences in the modern world and in scientific research. 
 
  Practices 

● Using mathematics and computational thinking. 
● Asking questions and defining problems. 
● Engaging in argument from evidence. 
● Obtaining, evaluating, and communicating information. 

 
Crosscutting Concepts 

● Cause and effect. 
● Systems and system models. 
● Stability and change. 

 
Essential Questions 

● What is the relationship between the frequency, wavelength, and speed of a wave?  
● How is wavelength knowledge used to improve storage and transmission of digital data? 
● Why can electromagnetic radiation be described as a wave in some scenarios but a particle in others? 
● When would the photon model be better than the electromagnetic wave model for explaining features 

of electromagnetic radiation? 
● How do different  frequencies of electromagnetic radiation impact living systems. 

 
 
Next Generation Science Standards 
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