MA.4.AR3.1

Overarching Standard: MA.4 AR.3Recognize numerical patterns, including patterns that follow a given
rule.

Benchmark of Focus
MA .4.AR.3.1: Determine factor pairs for a whole number from 0 to 144. Determine whether a whole
number from 0 to 144 is prime, composite or neither.

Benchmark Clarifications

Clarification 1 Instruction includes the connection to the relationship between multiplication and
division and patterns with divisibility rules.

Clarification 2: The numbers 0 and 1 are neither prime nor composite.

Related Benchmark/Horizontal Alignment
e MA.4NSO.2.1

Vertical Alignment
Previous Benchmarks Next Benchmarks
MA.3.AR.3.1/3.2 MA.6.NS0O.3.4

Terms from the K-12 Glossary
e Composite Number
e Prime Number
e Factors

Purpose and Instructional Strategies

The purpose of this benchmark is for students to begin understanding of factors of whole

numbers which sets the foundation for determining prime factorization in Grade 6

(MA.6.NS0.3.4).

e This benchmark also refers to prime and composite numbers. Prime numbers have exactly two
factors, the number one and the number itself (e.g., the number 13 has the factors of 1 and 13 only
so it is a prime number). Composite numbers have more than two factors. For example, 14 has the
factors of 1, 2, 7 and 14. Since this number has more factors than 1 and 14, it is a composite
number.

e Instruction may allow students to use divisibility rules to determine the factors of a number.

o All numbers are divisible by 1.

o All even numbers are divisible by 2.

o A number is divisible by 3 if the sum of the digits is divisible by 3.

o A number is divisible by 4 if the 2-digit number in the tens and ones places is divisible by

4.

A number is divisible by 5 if the number in the ones place isa 0 or 5.

A number is divisible by 6 if it is an even number and the sum of the digits is divisible by
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3.
o A number is divisible by 9 if the sum of the digits is divisible by 9.
e Students should use models (arrays) to determine why a number would be prime or composite.

Common Misconceptions or Errors

e Students may think of the number 1 as a prime number. It is neither prime nor composite.

e Students may also think that all odd numbers are prime.

e Some students may think that larger numbers have more factors. Have students share all factor
pairs and how they found the factors.

Strategies to Support Tiered Instruction
e Instruction includes opportunities to identify the factor pairs of whole numbers from 0- 144 with
teacher guidance. Students also determine if the number is prime, composite or neither. The
teacher refers to the divisibility rules shown above in “Purpose and Instructional Strategies” to
support students as they determine the factors of the given number. Students use manipulatives
and models (e.g., counters and arrays) to identify factors of the given number.

o For example, the teacher displays the following number: 48. Students draw arrays to
determine the factors of 48 (1, 2, 3, 4, 6, 8,12, 16, 24, 48). Students may use multiplication
and skip counting to check factor pairs (e.g., 5 can be ruled out as a factor because 5 x 9 =
45 and 5 x 10 = 50). The teacher asks students if 48 is prime, composite, or neither
(composite). This is repeated with additional whole numbers from 0-144.

48
[ EEEEEEEEE NSNS ENENNEEENENE NSNS AN NN NN NN N

24
2 B A

16

o For example, the teacher displays the following number: 32. Students are provided 32
counters and use them to create arrays to determine the factors of 32 (1, 2, 4, 8, 16, 32).
Students may use multiplication and skip counting to check factor pairs (e.g., 5 can be
ruled out as a factor because 5 x 6 = 30 and 5 x 7 = 35). Students may explore using
counters to rule out additional numbers as factors (e.g., if you make 6 rows with a total of
32 counters, there will not be an even number in each row). The teacher asks students if



32 is prime, composite, or neither (composite). This is repeated with additional whole
numbers from 0- 144.
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Questions to ask students:

What is a factor?
Sample answer that indicates understanding: A factor is a number that when multiplied with
another number gives a product.

What is a factor pair for the number 24? How do you know?

Sample answer that indicates understanding: Factor pairs include 1 x 24,2 x 12,3 x 8,and 4 x 6.
When you multiply each expression, it has a product of 24 so I know that each of the expressions
is a factor pair of 24.

Is the number 36 prime or composite? How do you know?
Sample answer that indicates understanding: The number 36 is composite because it has more
than 2 factors: 1,2,3,4,6,9,12,18,36. To be prime there are only 2 factors, 1 and itself.

Instructional Tasks

Instructional Task 1

Find all the factors for the numbers between 20 and 30. What is the greatest prime number in this set of
primes? What is the least prime number in this set of primes?

Instructional Items
Instructional Item 1
Select all the statements that are true about the number 84.

42 is a factor of 84.

84 is a composite number.

84 has exactly 4 distinct factor pairs.
84 has exactly 12 factors.

84 is a prime number.
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Achievement Level Descriptors

Benchmark Context Assessment Limits

MA . 4.AR.3.1 Determine factor pairs for a whole

number from 0 to 144. Determine whether a whole

number from 0 to 144 is prime, composite or neither.
Clarlflcatu_)n 1 Ipstructlon 1nclu§e§ the_ connection to Mathematical N/A

the relationship between multiplication and

division and patterns with divisibility rules.
Clarification 2: The numbers 0 and 1 are neither prime

nor composite.

ALD 2 ALD 3 ALD 4 ALD 5
determines whethera |determines whethera |determines factor pairs | explains why a number
number is prime, whole number from 0 for a whole number from |is prime, composite, or
composite, or neither to 144 is prime, 0 to 144; determines neither and identifies
for a whole number composite, or neither. | whether a whole all factor pairs for a
from 0 to 20 number from 0 to 144 is | whole number from 0

prime, composite, or to 144.
neither.

Additional Resources:
CPALMS Resources: https://www.cpalms.org/PreviewStandard/Preview/15366

Khan Academy: Finding Factors of a Number: https://goo.gl/EvMEjd

Khan Academy: Recognizing Prime and Composite: https://goo.gl/YJmbkU

Resources/Tasks to Support Your Child at Home:
e Use a deck of cards to create a 2-digit number. Have your child model all the possible arrays for that

given number using any tool: cereal, pennies, etc. Have them record the factors as a list.

e Use adeck of card or roll a dice to create a 2-digit number. Have your child create arrays and list the
factors of the given number. Then determine if the number is prime or composite based on the
number of factors.
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