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High School Introductory Physics 
Question 37: Constructed-Response 

Reporting Category: Waves  
Practice Category: Evidence, Reasoning, and Modeling 

Standard: HS.PHY.4.1 - Use mathematical representations to support a claim regarding 
relationships among the frequency, wavelength, and speed of waves traveling within various 
media. Recognize that electromagnetic waves can travel through empty space (without a 
medium) as compared to mechanical waves that require a medium. 

Item Description: Explain whether the resistance in a circuit component should be increased or 
decreased for a given situation, calculate the wavelength of a sound wave produced by the 
circuit component, compare how the wavelength travels in air with how it travels in water, and 
explain the reasoning. 

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 

 

 

 

 

3B

The response demonstrates a thorough understanding of waves traveling through 
different media. The response correctly identifies how the resistance of a circuit 
should be changed to increase the volume of a buzzer's sound and clearly 
explains the reasoning. The response correctly calculates the wavelength of a 
sound wave. The response also correctly compares the wavelength of the sound 
wave in air with the wavelength of the sound wave in water and clearly explains 
the reasoning. 

2
The response demonstrates a partial understanding of waves traveling within 
various media. 

1
The response demonstrates a minimal understanding of waves traveling within 
various media. 

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.4.01
https://mcas.onlinehelp.cognia.org/released-items/
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Module Introduction 

A group of students performed several investigations using components from a circuit 

kit. The schematic symbols for the different types of components in the kit are shown. 

 

While performing the investigations, the students used the components to build a variety 

of circuits. They used an ammeter to measure the current through different circuit 

components and a voltmeter to measure the voltage drop across them.  
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Score Point 3A 

 
Back to Scoring Guide  
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Score Point 3B 

 
Back to Scoring Guide  
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Score Point 2 

 
Back to Scoring Guide  
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Score Point 1 

 
Back to Scoring Guide  



High School Introductory Physics Question 37 page 7 of 7 

Score Point 0 

 
Back to Scoring Guide 


