
Physics Learning Tasks & Sequence  

 

HS-PS2-

2. 

Use mathematical representations to support the claim that the total momentum 

of a system of objects is conserved when there is no net force on the system. 

[Clarification Statement: Emphasis is on the quantitative conservation of momentum in 

interactions and the qualitative meaning of this principle.] [Assessment Boundary: 

Assessment is limited to systems of two macroscopic bodies moving in one dimension.] 

 

HS-PS2-

3. 

Apply science and engineering ideas to design, evaluate, and refine a device that 

minimizes the force on a macroscopic object during a collision.* [Clarification 

Statement: Examples of evaluation and refinement could include determining the 

success of the device at protecting an object from damage and modifying the design to 

improve it. Examples of a device could include a football helmet or a parachute.] 

[Assessment Boundary: Assessment is limited to qualitative evaluations and/or 

algebraic manipulations.] 

 

HS-PS2-

4. 

Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s 

Law to describe and predict the gravitational and electrostatic forces between 

objects. [Clarification Statement: Emphasis is on both quantitative and conceptual 

descriptions of gravitational and electric fields.] [Assessment Boundary: Assessment is 

limited to systems with two objects.] 

 

HS-PS3-

3. 

Design, build, and refine a device that works within given constraints to convert 

one form of energy into another form of energy.* [Clarification Statement: Emphasis 

is on both qualitative and quantitative evaluations of devices. Examples of devices 

could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and 

generators. Examples of constraints could include use of renewable energy forms and 

efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to 

total output for a given input. Assessment is limited to devices constructed with 

materials provided to students.] 

 

HS-PS3-1 Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) 

and energy flows in and out of the system are known. [Clarification Statement: 

Emphasis is on explaining the meaning of mathematical expressions used in the 

model.] [Assessment Boundary: Assessment is limited to basic algebraic expressions 

or computations; to systems of two or three components; and to thermal energy, kinetic 

energy, and/or the energies in gravitational, magnetic, or electric fields.] 

 

HS-

ETS1-2. 

Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 

 



HS-

ETS1-3. 

Evaluate a solution to a complex real-world problem based on prioritized criteria 

and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics as well as possible social, cultural, and environmental 

impacts. 

 

HS-PS4-

1. 

Use mathematical representations to support a claim regarding relationships 

among the frequency, wavelength, and speed of waves traveling in various 

media. [Clarification Statement: Examples of data could include electromagnetic 

radiation traveling in a vacuum and glass, sound waves traveling through air and water, 

and seismic waves traveling through the Earth.] [Assessment Boundary: Assessment is 

limited to algebraic relationships and describing those relationships qualitatively.] 

 

HS-PS4-

4. 

Evaluate the validity and reliability of claims in published materials of the effects 

that different frequencies of electromagnetic radiation have when absorbed by 

matter. [Clarification Statement: Emphasis is on the idea that photons associated with 

different frequencies of light have different energies, and the damage to living tissue 

from electromagnetic radiation depends on the energy of the radiation. Examples of 

published materials could include trade books, magazines, web resources, videos, and 

other passages that may reflect bias.] [Assessment Boundary: Assessment is limited to 

qualitative descriptions.] 

 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical evidence 
of light spectra, motion of distant galaxies, and composition of matter in the universe.  

HS-ESS1-4. Use mathematical or computational representations to predict the motion of 
orbiting objects in the solar system. 

HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s 
Law to describe and predict the gravitational and electrostatic forces between objects. 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the 
mathematical relationship among the net force on a macroscopic object, its mass, and its 
acceleration. 

HS-PS2-2. Use mathematical representations to support the claim that the total momentum of a 
system of objects is conserved when there is no net force on the system. 

Unit 1 - Patterns and Inquiry week 1 - 4 

 

Students learn about data collection, graphing skills (both by hand and computer-aided [Desmos]), and the 

fundamental mathematical patterns of the course: horizontal line, proportional, linear, quadratic, and 

inverse. Students perform several experiments, each targeting a different pattern and build the 

mathematical models of physical phenomena. During each experiment, students start with an uninformed 

wild guess, then through inquiry and making sense through group consensus, can make an accurate data-

informed prediction. 



 

Unit 2 - Texting & Driving (with Computational Thinking) week 5 - 10 

 

Students are confronted with a scenario of a student who is texting and driving in the school parking lot and 

they are tasked to determine the effect of various parameters to see if a student will collide with a 

pedestrian. Students must begin by breaking the scenario down into more manageable parts to determine 

what must be studied about the situation. Through a series of labs and activities, students learn how to 

model and predict situations with constant velocity and acceleration. Then, coding a spreadsheet, students 

model the complex situation of a texting driver, reacting, and braking during a potentially hazardous 

situation to create an evidence-based argument. 

 

Unit 3 - Energy and Engineering week 11 - 15 

 

In order to contextualize the Energy unit, students are tasked to engineer a bungee cord that will optimize 

the enjoyment of a doll’s bungee jump. To do this, students first develop mathematical models through 

reasoning and inquiry on gravitational energy, kinetic energy, and elastic energy. Once the patterns have 

been established, students further build on their spreadsheet coding skills, in order to use computational 

thinking to create a program that will help predict the length of bungee cord necessary for a variety of 

situations. 

 

Unit 4 - Engineering a Shoe (Impulse, Forces, and Momentum) week 

16 - 21 

 

This unit is centered on the art and science designing a shoe for a customer. Students decide on a type of 

shoe that they want to design and utilize ideas of force, impulse, and friction to meet the needs of a 

particular customer. Force plates are used study the relationship between force, time, and impulse to allow 

students to get the mathematical models that allow them to make data informed decisions about their shoe 

design. 

 

Unit 5 - Waves and Technology week 22 - 27 

 

The phenomenon that launches this unit is a cell phone call to a student in the class, where the caller on 

speaker phone asks “How are you hearing me?”. Over the course of the unit, students discover the 



patterns with waves. Then use that understanding to explain ultrasound medical imaging technology and 

ultimately how cell phones work.  Cell phone communication is operationalized by the engineering 

challenge of communicating a three letter signal by first coding a spreadsheet to digitize the signal in binary 

(ASCII), then transmit the digital signal using light and sound (AM and FM), then receive and decode the 

signal to complete the communication. This project models the sending and receiving of a text message. 

 

Unit 6 - Electricity, Power Production, and Climate Science week  29- 

32 

 

This unit is loaded with phenomena. The real world task of being a member of Oregon's Energy 

Commission that must create a 50-Year Energy Plan propels students through a learning arc that includes 

electricity, magnetism, power production, and climate science. After the Request for a 50-Year Energy Plan 

students jigsaw energy sources and power production. They need to understand the basic physics of how 

generators work which leads us to build and explore motors (starting with speakers which also connect to 

the Waves & Technology unit) and inefficient generators (electric guitars). The need for large amounts of 

energy and efficient generators motivates us to engineer wind turbines and optimize solar cells for local 

facilities use. Creating the rubric to evaluate large scale power production launches us into climate science. 

With all the learning of the unit students and many real world constraints students finally complete, 

compare, and evaluate their 50-Year Energy Plan.  

 

Unit 7 - Space and the Universe  week 33 - 36 

Using the hook of Halley’s comet, dark matter, and dark energy students data mine Newton’s Law of 

Universal Gravity and construct and evaluate arguments for the Big Bang.  


