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Kinematics

Standard 1 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Investigate and analyze, based on evidence obtained through observation or experimental design, the motion of an object using both

graphical and mathematical models (e.g., creating or interpreting graphs of position, velocity, and acceleration versus time graphs for one-
and two-dimensional motion; solving problems using kinematic equations for the case of constant acceleration) that may include
descriptors such as position, distance traveled, displacement, speed, velocity, and acceleration.

Forces

Standard 2 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Identify external forces in a system and apply Newton’s laws graphically by using models such as free-body diagrams to explain how the

motion of an object is affected, ranging from simple to complex, and including circular motion. a. Use mathematical computations to derive
simple equations of motion for various systems using Newton’s second law. b. Use mathematical computations to explain the nature of
forces (e.g., tension, friction, normal) related to Newton’s second and third laws.

Standard 3 -
Evaluate qualitatively and quantitatively the relationship between the force acting on an object, the time of interaction, and the change in
momentum using the impulse-momentum theorem.

Standard 4 - Proficiency Scale

Identify and analyze forces responsible for changes in rotational motion and develop an understanding of the effect of rotational inertia on
the motion of a rotating object (e.g., merry-go round, spinning toy, spinning figure skater, stellar collapse [supernova], rapidly spinning
pulsar).

Additional Resources:

AMSTI Learning Resources

Standard 1 Formative Assessments
tandard 2 Formative A ment

Standard 2B Formative Assessments

Standard 4 Formative Assessments

Vectors

Standard 1 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Investigate and analyze, based on evidence obtained through observation or experimental design, the motion of an object using both

graphical and mathematical models (e.g., creating or interpreting graphs of position, velocity, and acceleration versus time graphs for one-
and two-dimensional motion; solving problems using kinematic equations for the case of constant acceleration) that may include
descriptors such as position, distance traveled, displacement, speed, velocity, and acceleration.

Standard 2 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Identify external forces in a system and apply Newton’s laws graphically by using models such as free-body diagrams to explain how the

motion of an object is affected, ranging from simple to complex, and including circular motion. a. Use mathematical computations to derive
simple equations of motion for various systems using Newton’s second law. b. Use mathematical computations to explain the nature of
forces (e.g., tension, friction, normal) related to Newton’s second and third laws.



https://docs.google.com/document/d/1of3LL-FVL50wTI1FEQ7wUc9hBiA8n6DhgS72SEI-R-s/edit?usp=drive_link
https://docs.google.com/document/d/1s1wHsMeqJxAosXPLw_yRvX1D-jEh9S8faK77v_F1PGo/edit?usp=drive_link
https://docs.google.com/document/d/10IhOjRrIyPA8Q7De3BlO7MDeSTm3jaJ3wLH3sxy4CrM/edit?usp=drive_link
https://docs.google.com/document/d/1cDNLz8odeGntqvF5BnNxFIL9DlKl21XN9L73epT18Eg/edit?usp=drive_link
https://docs.google.com/document/d/1uD1XITQmVS0U7N933CLE1XKPPQkGT-IHl87tav6pvIg/edit?usp=drive_link
https://docs.google.com/document/d/14pxmvMMVVWzmEPHpZaUYQ4tZZpFzdi4Rd6jx1sPxMQo/edit?usp=drive_link
https://docs.google.com/document/d/1FeZFjZnDO5lNOCjYXInvfHlN2-Pmxzo88NbGYMCUfxg/edit?usp=drive_link
https://docs.google.com/document/d/1ktAnpFGNyNG6zQtkAfNjvHce1MbvMRIRsyyLwJoMs7w/edit
https://docs.google.com/document/d/1aP3cNk_dIwl8Z09TriKD8QgHzSEsMhz9hdmY-Npz6gY/edit?usp=drive_link
https://docs.google.com/document/d/1KS-l4BoO5lUVvOFu70Mcl77TQhogmNKKiR67iHNDctM/edit?usp=drive_link
https://docs.google.com/document/d/1V09j78Sxq4z4Uaiv9Q0dB_O5ggMX86E6IjZBYxjsUBg/edit?usp=drive_link
https://docs.google.com/document/d/1ZHgvyiBEUGk4lkp-bkiSoUVUHtslNiib9hOeUJCxiSo/edit?usp=drive_link
https://docs.google.com/document/d/1of3LL-FVL50wTI1FEQ7wUc9hBiA8n6DhgS72SEI-R-s/edit?usp=drive_link
https://docs.google.com/document/d/1s1wHsMeqJxAosXPLw_yRvX1D-jEh9S8faK77v_F1PGo/edit?usp=drive_link
https://docs.google.com/document/d/10IhOjRrIyPA8Q7De3BlO7MDeSTm3jaJ3wLH3sxy4CrM/edit?usp=drive_link
https://docs.google.com/document/d/1cDNLz8odeGntqvF5BnNxFIL9DlKl21XN9L73epT18Eg/edit?usp=drive_link
https://docs.google.com/document/d/1uD1XITQmVS0U7N933CLE1XKPPQkGT-IHl87tav6pvIg/edit?usp=drive_link
https://docs.google.com/document/d/14pxmvMMVVWzmEPHpZaUYQ4tZZpFzdi4Rd6jx1sPxMQo/edit?usp=drive_link

Projectile Motion

Standard 1 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Investigate and analyze, based on evidence obtained through observation or experimental design, the motion of an object using both

graphical and mathematical models (e.g., creating or interpreting graphs of position, velocity, and acceleration versus time graphs for one-
and two-dimensional motion; solving problems using kinematic equations for the case of constant acceleration) that may include
descriptors such as position, distance traveled, displacement, speed, velocity, and acceleration.

Standard 2 - Proficiency Scale Part 1 Proficiency Scale Part 2 Proficiency Scale Part 3
Identify external forces in a system and apply Newton’s laws graphically by using models such as free-body diagrams to explain how the

motion of an object is affected, ranging from simple to complex, and including circular motion. a. Use mathematical computations to derive
simple equations of motion for various systems using Newton’s second law. b. Use mathematical computations to explain the nature of
forces (e.g., tension, friction, normal) related to Newton’s second and third laws.

Additional Resources:

AMSTI Learning Resources
Standard 1 Formative Assessments
Standard 2 Formative Assessments
Standard 2B Formative Assessments

Sound and Waves

Standard 8 - Proficiency Scale

Investigate the nature of wave behavior to illustrate the concept of the superposition principle responsible for wave patterns, constructive
and destructive interference, and standing waves (e.g., organ pipes, tuned exhaust systems). a. Predict and explore how wave behavior is
applied to scientific phenomena such as the Doppler effect and Sound Navigation and Ranging (SONAR).

Standard 9 -

Obtain and evaluate information regarding technical devices to describe wave propagation of electromagnetic radiation and compare it to
sound propagation. (e.g., wireless telephones, magnetic resonance imaging [MRI], microwave systems, Radio Detection and Ranging
[RADAR], SONAR, ultrasound).

Standard 10 -

Plan and carry out investigations that evaluate the mathematical explanations of light as related to optical systems (e.g., reflection,
refraction, diffraction, intensity, polarization, Snell’s law, the inverse square law).

Circular Motion

Standard 4 - Proficiency Scale

Identify and analyze forces responsible for changes in rotational motion and develop an understanding of the effect of rotational inertia on
the motion of a rotating object (e.g., merry-go round, spinning toy, spinning figure skater, stellar collapse [supernova], rapidly spinning
pulsar).

Momentum

Standard 6 - Proficiency Scale
Investigate collisions, both elastic and inelastic, to evaluate the effects on momentum and energy conservation.

Mechanical Energy

Standard 6 - Proficiency Scale

Investigate collisions, both elastic and inelastic, to evaluate the effects on momentum and energy conservation.

Additional Resources:

AMSTI Learning Resources
Standard 8 Formative Assessments

Standard 4 Formative Assessments
ndard 6 Formative A men



https://docs.google.com/document/d/1of3LL-FVL50wTI1FEQ7wUc9hBiA8n6DhgS72SEI-R-s/edit?usp=drive_link
https://docs.google.com/document/d/1s1wHsMeqJxAosXPLw_yRvX1D-jEh9S8faK77v_F1PGo/edit?usp=drive_link
https://docs.google.com/document/d/10IhOjRrIyPA8Q7De3BlO7MDeSTm3jaJ3wLH3sxy4CrM/edit?usp=drive_link
https://docs.google.com/document/d/1cDNLz8odeGntqvF5BnNxFIL9DlKl21XN9L73epT18Eg/edit?usp=drive_link
https://docs.google.com/document/d/1uD1XITQmVS0U7N933CLE1XKPPQkGT-IHl87tav6pvIg/edit?usp=drive_link
https://docs.google.com/document/d/14pxmvMMVVWzmEPHpZaUYQ4tZZpFzdi4Rd6jx1sPxMQo/edit?usp=drive_link
https://docs.google.com/document/d/1ktAnpFGNyNG6zQtkAfNjvHce1MbvMRIRsyyLwJoMs7w/edit?usp=sharing
https://docs.google.com/document/d/1aP3cNk_dIwl8Z09TriKD8QgHzSEsMhz9hdmY-Npz6gY/edit?usp=drive_link
https://docs.google.com/document/d/1KS-l4BoO5lUVvOFu70Mcl77TQhogmNKKiR67iHNDctM/edit?usp=drive_link
https://docs.google.com/document/d/1V09j78Sxq4z4Uaiv9Q0dB_O5ggMX86E6IjZBYxjsUBg/edit?usp=drive_link
https://docs.google.com/document/d/1X0dCmKJ_lBf_tpbKKx7NNBrwYaosLgfjTddr-c-eqS0/edit?usp=drive_link
https://docs.google.com/document/d/1FeZFjZnDO5lNOCjYXInvfHlN2-Pmxzo88NbGYMCUfxg/edit?usp=drive_link
https://docs.google.com/document/d/1WkpT-lxuzXrMyvElLIkizrS9EtuOFHgfIZQleyUTxlc/edit?usp=drive_link
https://docs.google.com/document/d/1WkpT-lxuzXrMyvElLIkizrS9EtuOFHgfIZQleyUTxlc/edit?usp=drive_link
https://docs.google.com/document/d/1ktAnpFGNyNG6zQtkAfNjvHce1MbvMRIRsyyLwJoMs7w/edit?usp=sharing
https://docs.google.com/document/d/1gIucMxlCySA82-gXfLYrHRrCpB_1iPZ9pIp0JiWZSUQ/edit?usp=drive_link
https://docs.google.com/document/d/1ZHgvyiBEUGk4lkp-bkiSoUVUHtslNiib9hOeUJCxiSo/edit?usp=drive_link
https://docs.google.com/document/d/12vZbr1OI3qY3LgoUiXFqE5jJqa7bYSrkR2BZZuv_D9k/edit?usp=drive_link

Thermodvnamics

Standard 7 - Proficiency Scale

Plan and carry out investigations to provide evidence that the first and second laws of thermodynamics relate work and heat transfers to

the change in internal energy of a system with limits on the ability to do useful work (e.g., heat engine transforming heat at high temperature
into mechanical energy and low-temperature waste heat, refrigerator absorbing heat from the cold reservoir and giving off heat to the hot
reservoir with work being done). a. Develop models to illustrate methods of heat transfer by conduction (e.g., an ice cube in water),
convection (e.g., currents that transfer heat from the interior up to the surface), and radiation (e.g., an object in sunlight). b. Engage in
argument from evidence regarding how the second law of thermodynamics applies to the entropy of open and closed systems.

Electricity/Magnetism/Circuits

Standard 11 - Proficiency Scale

Develop and use models to illustrate electric and magnetic fields, including how each is created (e.g., charging by either conduction or
induction and polarizing; sketching field lines for situations such as point charges, a charged straight wire, or a current carrying wires such as
solenoids; calculating the forces due to Coulomb’s laws), and predict the motion of charged particles in each field and the energy required to
move a charge between two points in each field.

Standard 12 - Proficiency Scale
Use the principles of Ohm’s and Kirchhoff’s laws to design, construct, and analyze combination circuits using typical components (e.g.,
resistors, capacitors, diodes, sources of power).

Electricity/Magnetism/Circuits

Standard 10 -
Plan and carry out investigations that evaluate the mathematical explanations of light as related to optical systems (e.g., reflection,
refraction, diffraction, intensity, polarization, Snell's law, the inverse square law).

Additional Resources:

AMSTI Learning Resources
Standard 7 Formative Assessments
Standard 11 Formative Assessments
Standard 12 Formative Assessments



https://docs.google.com/document/d/19loli2-GrU6nB1Vh3olPQizFvmRdJfk3TOzwBe9g9fs/edit?usp=drive_link
https://docs.google.com/document/d/1IPlcOPcQBu92u4oYsMaYK3LQdDpa086caCxvY7cL_M4/edit?usp=drive_link
https://docs.google.com/document/d/1zSvRIeMIZp3UnRSKrfnvHRIrlq-9Qfcfg74TsqBjsR8/edit?usp=drive_link
https://docs.google.com/document/d/1ktAnpFGNyNG6zQtkAfNjvHce1MbvMRIRsyyLwJoMs7w/edit?usp=sharing
https://docs.google.com/document/d/15lVE0AcK4rOfojNzEcygwyvDt170MFCpH34QG6ZjWOA/edit?usp=drive_link
https://docs.google.com/document/d/1-JDOIyTXGuVNqPvFb3o3ruz07USiOy2-SwgkALoK6eM/edit?usp=drive_link
https://docs.google.com/document/d/10nsqTeNU_p2-SsO7vsN7CSq0fQfZBBWIdvbi_nm9Jtw/edit?usp=drive_link

