
2021 MCAS Sample Student Work and Scoring Guide 

Grade 10 Mathematics 
Question 13: Constructed-Response 

Reporting Category: Number and Quantity 
Standards: AI.N-RN.A.1, MII.N-RN.A.1 - Explain how the definition of the meaning of rational 
exponents follows from extending the properties of integer exponents to those values, allowing for a 
notation for radicals in terms of rational exponents. For example, we define 51/3 to be the cube root 
of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5. 
Item Description: Translate between radical and exponential representations of different 
expressions and create a radical expression based on stated parameters. 
Calculator: Not allowed 

View item in MCAS Digital Item Library 

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

Score* Description 

4A The student response demonstrates an exemplary understanding of the Number and 
Quantity concepts involved in explaining how the definition of the meaning of rational 
exponents follows from extending the properties of integer exponents to those values, 
allowing for a notation for radicals in terms of rational exponents. The student 
constructs and evaluates expressions involving radicals and rational exponents. 

4B 

3 

The student response demonstrates a good understanding of the Number and Quantity 
concepts involved in explaining how the definition of the meaning of rational exponents 
follows from extending the properties of integer exponents to those values, allowing for 
a notation for radicals in terms of rational exponents. Although there is significant 
evidence that the student was able to recognize and apply the concepts involved, some 
aspect of the response is flawed. As a result, the response merits 3 points. 

2 

The student response demonstrates a fair understanding of the Number and Quantity 
concepts involved in explaining how the definition of the meaning of rational exponents 
follows from extending the properties of integer exponents to those values, allowing for 
a notation for radicals in terms of rational exponents. While some aspects of the task 
are completed correctly, others are not. The mixed evidence provided by the student 
merits 2 points. 

1 
The student response demonstrates a minimal understanding of the Number and 
Quantity concepts involved in explaining how the definition of the meaning of rational 
exponents follows from extending the properties of integer exponents to those values, 
allowing for a notation for radicals in terms of rational exponents. 

0 

The student response contains insufficient evidence of an understanding of the Number 
and Quantity concepts involved in explaining how the definition of the meaning of 
rational exponents follows from extending the properties of integer exponents to those 
values, allowing for a notation for radicals in terms of rational exponents. As a result, 
the response does not merit any points. 

*Letters are used to distinguish between sample student responses that earned the same score (e.g., 4A
and 4B).

https://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Mathematics.AI.N-RN.A.01
https://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Mathematics.MII.N-RN.A.01
https://mcas.digitalitemlibrary.com/home?subject=Math&grades=Grade%2010&view=ALL&itemUIN=MA311164
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