
PHYSICS
HS-PS2-1: Motion and Stability: Forces and Interactions
HS-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship amongthe net force on a macroscopic object, its mass, and its 
acceleration.
Clarification Statement: Examples of data could include tables or graphs of position or velocity as a function of time for objects subject to a net unbalanced force, such as a falling object, an 
object rolling down a ramp, or a moving object being pulled by a constant force.
Assessment Boundary: Assessment is limited to one-dimensional motion and to macroscopic objects moving at nonrelativistic speeds.
Evidence Statements: HS-PS2-1

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts
Analyzing and Interpreting Data PS2.A: Forces and Motion Cause and Effect
Analyzing data in 9–12 builds on K–8 and progresses to 
introducing more detailed statistical analysis, the comparison 
of data sets for consistency, and the use of models to generate 
and analyze data.

Newton’s second law accurately predicts changes in the motion 
of macroscopic objects.

Empirical evidence is required to differentiate between cause 
and correlation and make claims about specific causes and 
effects.

Analyze data using tools, technologies, and/or models (e.g., 
computational, mathematical) in order to make valid and 
reliable scientific claims or determine an optimal design 
solution.
Connections to Nature of Science

Science Models, Laws, Mechanisms, and Theories Explain 
Natural Phenomena
Theories and laws provide explanations in science.
Laws are statements or descriptions of the relationships among 
observable phenomena.
Connections to other DCIs in this grade-band: HS.PS3.C ; HS.ESS1.A ; HS.ESS1.C ; H.ESS2.C
Articulation of DCIs across grade-bands: MS.PS2.A ; MS.PS3.C
NJSLS- ELA: RST.11-12.1, RST.11-12.7, WHST.11-12.9
NJSLS- Math: MP.2, MP.4, HSN.Q.A.1, HSN.Q.A.2, HSN.Q.A.3, HSA.SSE.A.1, HSA.SSE.B.3, HSA.CED.A.1, HSA.CED.A.2, HSA.CED.A.4, HSF-IF.C.7, HSS-IS.A.1

5E Model
HS-PS2-1: Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship amongthe net force on a macroscopic object, its mass, and its 
acceleration.

Engage                                             
Anticipatory Set

The following PHET Colorado online simulations can be used to introduce students to the topic of force and motion. 
Forces and Motion Basics (HTML5)
Force and Motion (Java)
Ramp: Force and Motion

Exploration                      
Student Inquiry

Applying Newton's Second Law Quantitatively
In this lesson, students will solve a variety of problems with free body diagrams and Newton's Second Law.
http://betterlesson.com/lesson/635014/applying-newton-s-second-law-quantitatively
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Exploration                      
Student Inquiry

Combining Newton's Second Law and Kinematics
In this lesson, students will solve a variety of problems with Newton's Second Law and the equations of motion.
http://betterlesson.com/lesson/635295/combining-newton-s-second-law-and-kinematics

PUM Lessons: 
Newton's Second Law- Qualitative
Acceleration
Newton’s Second Law- Quantitative Part 1
Newton’s Second Law- Quantitative Part 2

Explanation                              
Concepts and Practices

In these lessons
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices.
Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):
PS2.A: Forces and Motion
Newton’s second law accurately predicts changes in the motion of macroscopic objects.

Elaboration                                
Extension Activity

An Introduction to Free Body Diagrams
Students use the vector nature of forces to draw free body diagrams.
http://betterlesson.com/lesson/630798/an-introduction-to-free-body-diagrams

Newton's Second Law in 1-D Motion
In this lesson, students will be able to identify Newton's Second Law and apply it to 1-dimensional motion.
http://betterlesson.com/lesson/631023/newton-s-second-law-in-1-d

Newton's Second Law in 2-D Motion
Students will be able to apply Newton's Second Law to 2-dimensional motions.
http://betterlesson.com/lesson/631088/newton-s-second-law-in-2-d

Evaluation                                
Assessment Tasks

Assessment Task A: In completing the four PUM lessons included in the Exploration section above, students will analyze data in terms of causal and correlational 
relationships. 
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