
   
 

   
 

2025 MCAS Sample Student Work and Scoring Guide 
 
High School Introductory Physics 
Question 17: Constructed-Response 
 
Reporting Category: Motion, Forces, and Interactions 
Practice Category: Investigations and Questioning 
Standard: HS.PHY.2.3 - Apply scientific principles of motion and momentum to design, evaluate, 
and refine a device that minimizes the force on a macroscopic object during a collision.  
Item Description: Calculate the change in momentum of an object, calculate the average net force 
on the object, and explain why an identified change to the setup of the investigation would reduce 
the average net force on the object. 
 
This item can be found in the released item sets on the MCAS Resource Center. 

Scoring Guide 
Select a score point in the table below to view the sample student response. 

Score* Description 

3A The response demonstrates a thorough understanding of momentum and force during a 
collision. The response correctly calculates the change in momentum of a ball and the 
average net force on the ball. The response also correctly identifies one change to the 
setup that would reduce the average net force on the ball and clearly explains the 
reasoning. 3B 

2 The response demonstrates a partial understanding of momentum and force during a 
collision. 

1 The response demonstrates a minimal understanding of momentum and force during a 
collision. 

0 The response is incorrect or contains some correct work that is irrelevant to the skill or 
concept being measured. 

*Letters are used to distinguish between sample student responses that earned the same score (e.g., 3A and 3B). 
 

  

https://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Sci.HS.PHY.2.03
https://mcas.onlinehelp.cognia.org/released-items/
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Score Point 3A 
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Score Point 3B 
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Score Point 2 
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Score Point 1 
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Score Point 0 
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