
MA.5.AR.3.2 

Overarching Standard: MA.5.AR.3: Analyze patterns and relationships between input and outputs.  

Benchmark of Focus 
MA.5.AR.3.2: Given a rule for a numerical pattern, use a two-column table to record the inputs and 
outputs.  

Examples:  The expression 6 + 2𝑥, where 𝑥 represents any whole number, can be represented in a two-
column table as shown below. 

 

 

 

Benchmark Clarifications 
Clarification 1:  Instruction builds a foundation for proportional and linear relationships in later grades. 

Clarification 2:  Rules are limited to one or two operations using whole numbers. 

 
Related Benchmark/Horizontal Alignment 

• MA.5.GR.4.2 

 
Vertical Alignment 
Previous Benchmarks 
MA.4.AR.3.2  

Next Benchmarks 
MA.6.AR.3.3  

 
 

Purpose and Instructional Strategies 
The purpose of this benchmark is to relate patterns to a two-column table for students to record 
inputs and outputs. It is related to MA.5.AR.3.1 where students determine rules from 
given patterns. This is the first grade in which students record inputs and outputs two-
column tables, and this work helps build the foundation for proportional relationships 
(MA.6.AR.3.3) in middle school and functional relationships starting in Grade 8. 

• Instruction of this benchmark should be paired with MA.5.AR.3.1. Organizing 
patterns  into input and output tables lays the foundation for students to explore 
proportional and     linear relationships in later grades (MTR.5.1). 

• During instruction, teachers can relate the idea of “inputs” and “outputs” on a two- 
column table to a machine. The input is the term number, and the output is the 
corresponding term’s value. Students are to find what the machine does to 
determine the  output. 

• Instruction should make connections between representing the information 
in a two- column table and as ordered pairs on a coordinate plane 
(MA.5.GR.4.2). 

 



Common Misconceptions or Errors 
• A common mistake that students make is to determine a rule based on the change 

in only  the first two terms (in a pattern or on a two-column table). During 
instruction, teachers should emphasize that a rule must work for the change in 
any two terms in a pattern. 

 
Questions to ask students: 
What are the features of the following pattern: start with 3 and add 5. 

• Sample answer that indicates understanding: The next three numbers in the pattern are as 
follows: 3, 8, 13, 18. The features of this pattern include the sequence growing, an alternating even 
and odd numbers and the alternating digits of 3 and 8 in the ones position.  

How do the features of the input/output table work? 

• Sample answer that indicates understanding: The input/output table helps to organize both the 
value put ‘in’ and then the corresponding value based upon it.  

 

Given the rule 4 + 3x, what are the two missing outputs from the table?  

Input (x) 0 1 2 3 4 
Output 4 7 10 ? ? 

• Sample answer that indicates understanding: If following the rule 4 + 3x, the two missing 
outputs could be found in the following manner: 4 + (3 × 3) = 13 and 4 + (3 × 4) = 16.  

 
Instructional Tasks 
Instructional Task 1  

The Math Machine makes two-column tables when the user tells it a rule. Jacob tells 
the Math Machine to create a table using the rule “10 + 2𝑥.” Unfortunately, the 
machine is malfunctioning and only some of the table is correct. 

 
Part A: Identify which values are incorrect and complete the table correctly. 
 

Input (x) 0 1 2 3 
Output 12 12 22 32 

 
Part B: Extend your table to show the outputs for x = 10, 11 and 12. 

 
Instructional Items 
Instructional Item 1  

What is the missing value in the two-column table below? 



 

Rule: 40 − 3𝑥 
 

Input (x) 0 1 2 3 

Output ? 37 34 31 

 

 

 
Achievement Level Descriptors 

Benchmark Context Assessment Limits 
MA.5.AR.3.2 Given a rule for a numerical 

pattern, use a two-column table to record the 
inputs and outputs. Example: The expression 6 
+ 2𝑥, where 𝑥 represents any whole number, 
can be represented in a two-column table as 
shown below. 

Input 
(𝑥) 

0 1 2 3 

Output 6 8 10 12 
Clarification 1: Instruction builds a foundation 

for proportional and linear relationships in 
later grades. Clarification 2: Rules are limited 
to one or two operations using whole numbers. 

Mathematical 

Items may use coefficients to 
represent multiplication. 

Two-column tables can be 
configured vertically or 

horizontally. 

ALD 2 ALD 3 ALD 4 ALD 5 
Given a rule for a 
numerical pattern, uses a 
two-column table to 
record the missing outputs 
when given all inputs and 
some of the outputs 

Given a rule with one 
procedural step involving 
addition or subtraction for 
a numerical pattern, uses 
a two-column table to 
record the outputs when 
given the inputs. 

Given a rule for a 
numerical pattern, uses 
a two-column table to 
record the inputs and 
outputs. 

N/A 

 

Additional Resources: 
CPALMS Resources  

Khan Academy: Patterns with Numbers  

YouTube: Input and Output Tables 

 
Resources/Tasks to Support Your Child at Home: 
 

Given the rule 12x, fill in the next three inputs and outputs: 

Input (x) 2 4 6 8 10 
Output 12 48 ? ? ? 

https://www.cpalms.org/PreviewStandard/Preview/15403
https://www.khanacademy.org/math/cc-fourth-grade-math/imp-factors-multiples-and-patterns/imp-math-patterns/e/math-patterns
https://www.bing.com/videos/search?view=detail&mid=D7FDCDC92A4AC87F267AD7FDCDC92A4AC87F267A&q=input%20and%20output%20tables&shtp=GetUrl&shid=f280636e-b9d3-4621-96b1-843de44fb4b9&shtk=SW5wdXQgYW5kIE91dHB1dCBUYWJsZXMgKEZ1bmN0aW9uIFRhYmxlcykgfCBBZGRpbmcsIFN1YnRyYWN0aW5nLCBNdWx0aXBseWluZywgYW5kIERpdmlkaW5n&shdk=V2VsY29tZSB0byBJbnB1dCBhbmQgT3V0cHV0IFRhYmxlcyB3aXRoIE1yLiBKISBOZWVkIGhlbHAgd2l0aCBpbnB1dCBvdXRwdXQgdGFibGVzIChmdW5jdGlvbiB0YWJsZXMpPyBZb3UncmUgaW4gdGhlIHJpZ2h0IHBsYWNlISBXaGV0aGVyIHlvdSdyZSBqdXN0IHN0YXJ0aW5nIG91dCwgb3IgbmVlZCBhIHF1aWNrIHJlZnJlc2hlciwgdGhpcyBpcyB0aGUgdmlkZW8gZm9yIHlvdSBpZiB5b3UgbmVlZCBoZWxwIHdpdGggaW5wdXQgYW5kIG91dHB1dCB0YWJsZXMgKHNwZWNpZmljYWxseSwgaW5wdXQgb3V0cHV0IHRhYmxlcyBhZGRpdGlvbiwgaW5wdXQgb3V0cHV0IHRhYmxlcyBzdWJ0cmFjdGlvbiwgaW5wdXQgLi4u&shhk=V57a5REu%2BZALP5Pg38Mxck%2FUgv2KYaEAyYzn9lKKlJg%3D&form=VDSHOT&shth=OVP.fvA6ghLxg8EuQkj9upHW5AIIEk


 


