
PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models



PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.1 Use mathematical representations to show how various factors (e.g., position, time, direction of force) affect one 

dimensional kinematics parameters (distance, displacement, speed, velocity, acceleration). Determine graphically the relationship 
among those one-dimensional kinematics parameters. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
2 Weeks of Quarter

DOK 1: 
• Use v=d/t to calculate 

speed.
• Describe the difference 

between speed and 
velocity.

DOK 2: 
• Calculate speed from a 

position v time graph 
or distance v time 
graph.

• Explain the effect of 
force on an object’s 
motion.

• Explain how an 
object’s velocity can be 
changed without 
changing its speed.

DOK 3:
• Convert position v time 

graphs, distance v. time 
graphs or velocity v. 
time graphs into one 
another.

• Convert situational 
phenomena into 
position v time graphs, 
distance v time graphs, 
and velocity v time 
graphs and vice versa.  

DOK 4:
• Apply an appropriate 

one dimensional 
kinematic to represent 
various everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for 1-D kinematics

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

BetterLesson: multiple NGSS 
lesson plans

CCC:
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking
Constructing Explanations
Developing and Using Models

PSCI.PS2: Motion and Stability: orces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.2 Algebraically solve problems involving constant velocity and constant acceleration in one dimension. 

McGraw Hill: Chapter 2, (pp.44 – 60)

Quarter 1
1 Week of Quarter

DOK 1:
• Identify appropriate 

units of measurement 
for distance, time, 
velocity, and 
acceleration.

DOK 2:
• Calculate distance, 

time, or velocity given 
two of the three 
variables in math 
problems.

• Calculate velocity, 
time, or acceleration 
given two of the three 
variables in math 
problems.

DOK 3:
• Apply the appropriate 

formula to solve for a 
missing variable in 
various situational 
phenomena.

DOK 4*:
• Convert among various 

units of measurement 
to most appropriately 
represent a solution 
involving situational 
phenomena. 

Physics Classroom: notes, 
lessons, videos, and practice 
problems for velocity and 
acceleration

CCC:
Scale, Proportion, and 
Quantity
Systems and System Models

SEP:
Using Mathematics and 
Computational Thinking

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.3 Use free body diagrams to illustrate the contact and non-contact forces acting on an object.

McGraw Hill: Chapter 3, Section 1 (pp.72-79)

Quarter 1
1 Week of Quarter

DOK 1:
• Describe the 

differences between 
contact and non-contact 
forces acting on an 
object.

• Label the forces that 
can be used on a free-
body diagram.

• Identify the 
acceleration of gravity 

on Earth as 9.8m/s2.
DOK 2:

• Draw and label a free-
body diagram for 
various situational 
phenomena and 
calculate net force 
when possible. 

DOK 3*:
• Draw and label free-

body diagrams every 
time forces are being 
applied to an object to 
calculate speed, 
direction, or 
acceleration without 
prompt (strategic 
thinking).

DOK 4:
• Synthesize free-body 

diagrams for 
hypothetical or 
potential situations to 
anticipate force inputs 
on the represented 
system with 
explanations of the 
inclusion of each force.

Physics Classroom: notes and 
practice problems on free-body 
diagrams

CCC:
Cause and Effect
Systems and System Models
Stability and Change

SEP:
Developing and Using Models
Constructing Explanations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.4 Plan and conduct an investigation to gather evidence and provide mathematical explanation about the relationship 

between force, mass, and acceleration. Solve related problems using F=ma.
McGraw Hill: Chapter 3 (pp.72-92)

Quarter 1
2 Weeks of Quarter

DOK 1:
• State Newton’s Laws of 

Motion.
• Use F=ma to calculate 

force or weight.
DOK 2:

• Develop a 
mathematical model to 
describe the 
relationship between 
force, mass, and 
acceleration when 
given a data set 

(Newton’s 2nd Law).
• Explain the effect of 

forces on an object’s 

inertia (Newton’s 1st 
Law). 

• Calculate force, mass, 
or acceleration when 
given two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Plan and conduct 

investigations to test 
claims about the 
relationship between 
force, mass, and 
acceleration.

• Construct an 
explanation of the 
effects of the inverse 
relationship between 
mass and acceleration 
when a force is applied.

DOK 4:
• Using data obtained 

from the investigations, 

evaluate Newton’s 2nd 
Law’s validity and 
communicate its 
application in everyday 
phenomena.

Physics Classroom: notes, 
lessons, videos, and practice 
problems for Newton’s Laws

Force Simulation

CCC:
Patterns
Energy and Matter

SEP:
Using Mathematical and 
Computational Thinking
Developing and Using Models
Constructing Explanations
Planning and Carrying Out 
Investigations
Obtaining, Evaluating, and 
Communicating Information

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
 Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.5 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.
McGraw Hill: Chapter 3, Section 3 (pp.86-92)

Quarter 1
1 Week of Quarter

DOK 1:
• Define momentum and 

elastic collisions.
• Identify everyday 

phenomena involving 
momentum.

DOK 2:
• Calculate either 

momentum, mass, or 
velocity when given 
two of the three 
variables in situational 
phenomena or math 
problems.

DOK 3:
• Calculate momentum, 

velocity, or mass of 
objects involved in an 
elastic collision.

DOK 4:
• Plan and conduct 

investigations to gather 
data to identify forces 
that appear to nullify 
the Law of 
Conservation of 
Momentum in 
everyday phenomena, 
and the relation of that 
phenomena to the Law 
of Conservation of 
Energy.

Physics classroom: notes and 
practice problems on 
momentum

CCC:
Cause and Effect

SEP:
Using Mathematical and 
Computational Thinking
Planning and Carrying Out 
Investigations

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.6 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on an object 

during collision. 

Quarter 1
 1 Weeks of Quarter

DOK 1: 
• Define what a force 

reduction system is.
• Identify examples of 

force reduction 
systems.

DOK 2:
• Obtain, evaluate, and 

communicate 
Information how force 
reduction systems on a 
vehicle work.

DOK 3:
• Design, test, and 

redesign a force 
reduction system on a 
vehicle (car, egg drop, 
etc.) to arrive at an 
optimal design that 
meets specific 
parameters.

DOK 4: 
• Evaluate the 

weaknesses and 
strengths of several 
classmate’s force 
reduction systems in 
terms of effectiveness, 
costs, materials, and 
build quality.

National Highway Traffic 
Safety Administration: link to 
various crash activities

CCC:
Structure and Function

SEP:
Obtaining, Evaluating, and 
Communicating Information
Designing Solutions
Analyzing and Interpreting 
Data

PSCI.PS2: Motion and Stability: Forces and Interactions

Time Frame Learning Outcomes Online Resources
Crosscutting Concepts & 
Science and Engineering 

Practices  
PSCI.PS2.7 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field. 

McGraw Hill: Chapter 7 (pp.200-231)

Quarter 1
1 Week of Quarter

DOK 1:
• Recognize that 

electricity produces a 
magnetic field.

DOK 2:
• Demonstrate the impact 

a magnetic field created 
by an electric current 
has on other magnetic 
objects.

DOK 3:
• Design a device that 

increases the magnetic 
fields strength 
produced by an electric 
current.

• Construct an 
explanation of the 
properties of the 
materials used in 
electromagnets that 
allow for the 
strengthening of the 
magnetic field.

• Identify the three main 
factors that produce a 
change in the magnetic 
field’s strength of a 
solenoid. 

DOK 4:
• Develop an 

electromagnet model 
that is able to carry a 
specific mass of 
magnetic material by 
manipulating each of 
the components of the 
electromagnet.

Article on Electromagnets

Virtual Electromagnet

BetterLesson: multiple NGSS 
lesson plans

CCC:
Structure and Function
Energy and Matter

SEP:
Designing Solutions
Constructing Explanations
Developing and Using Models


