SESSION FIVE
PRIMES AND COMPOSITES
Outcomes
•
•
•
•

To define and explore prime and composite numbers.
To discover prime numbers using the Sieve of Eratosthenes.
To use a factor tree to determine prime factorization.
To engage in mathematical reasoning as it relates to prime and composite numbers.

Overview

The fifth session of Thinking About Numbers focuses on primes and composite numbers. The
Fundamental Theorem of Arithmetic (the fact that every whole number larger than one can be
described as a unique product of prime numbers) is discussed and forms the basis of the next two
sessions. In this session, prime numbers are identified through the Sieve of Eratosthenes. After
that, participants learn to use factor tress in order to find the prime factorization of different
whole numbers.

Time
10–15 minutes

The first part of the session allows participants to discuss their take home
activities.

30–40 minutes

Participants find the prime numbers up to 10, then 50, and finally 100 using the
Sieve of Eratosthenes. They look for patterns between the investigations.

30–40 minutes

Participants learn to use a factor tree to find the unique prime factorization of
different whole numbers.

15-20 minutes Participants investigate mathematical reasoning by exploring with the Sieve and
true/false statements
15–20 minutes

In the closing activity, participants will reflect on how they have been
enlightened about prime numbers.

Materials
Facilitator
•

Optional: overhead calculator

Participant
•

Calculators

Transparencies
(English & Spanish)
BLM 28.1-2: The Sieve of Eratosthenes

Handouts (English & Spanish)
Two per participant for class and home
BLM 28.1-2: The Sieve of Eratosthenes
BLM 29: Prime Factorization
BLM 30: Principles of Prime and Composite
Numbers
One per participant for home
BLM 31: Bringing Mathematics Home 5
BLM 32: Prime and Composite Numbers
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Session Five

Primes and Composites

Activities
Preparation of Classroom

Notes

1. Set up the Chart It!
2. Place the name cards from last class near the front of
the room where participants can easily find them.

Discussion of Homework (10-15 minutes)
1. Have participants discuss the following question:
• What did you learn about strategies when playing the factor
game?
• Which ones did your children understand and use?
Take a few minutes for them to share it with their groups
and then ask for a few volunteers to share with the whole
class.

There are no specific icebreakers in this and
the remaining sessions. If your parents are not
relaxed and laughing together, you need to
continue building the community. Open with
icebreakers that will help them to get to know
each other better.

2. Answer any questions that the participants have about
Divisors (Factors) and Multiple of Whole Numbers.

Finding Prime Numbers (30-40 minutes)
Introduction

1. Think about the different ways to package a dozen of
eggs.
• The carton must be rectangular with no empty
spaces. Ask:
What are the different possibilities for packaging a dozen
eggs?
• Have participants draw the possibilities. Connect
these arrays to the factors of 12 and to the arrays
that they have done earlier in the course.
• Since 13 makes a bakers dozen, the grocer decides
to package 13 eggs.
What are the possibilities for packaging 13 eggs?
2. Process the different possible ways from question 1.
• There are 3 different ways to package a dozen eggs
and only one way to package 13 eggs.
• Since there is only one way to package 13 eggs, we
call the number 13 prime. It only has two factors,
the number 1 and itself.
• Since there is more than one way to package 12
eggs, we call 12 composite. It has 6 factors: 1, 2, 3,
4, 6, and 12. Composite numbers have more than 2
factors.
Tell participants that they are going to explore the idea of
prime and composite numbers in this session.
30

1 by 12, 2 by 6, 3 by 4

1 x 13
Definition of
prime and
composite
(see below)
Chart It!

Prime: A whole number that has exactly two
different factors, the number 1 and itself.
Composite: A whole number greater than 1
that is not prime (number has more than 2
factors)
Math for Parents: Thinking About Numbers
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Session Five

Activities
Finding Prime Numbers (continued)

Notes

The Sieve of Eratosthenes

Sieve:
A sieve is better known as a sifter. It
sifts through loose material separating the
coarse parts from the fine parts. In this
case, the sieve separates the prime from
the composite numbers.

1. Hand out The Sieve of Eratosthenes.
• Ask:
What is a sieve?
• Have participants share their thoughts. Then
explain that they will be using a method that
Eratosthenes thought of as a sieve to separate
prime numbers from composite numbers.
2. Tell the participants that they will be finding the prime
and composite numbers less than 100.
3. Model finding the prime numbers from 1-10 while
participants record it on their papers as question
number 1.
• Cross out 1. It has only 1 factor.
• Circle 2, the least prime number. Ask:
If a number is a multiple of 2, is it prime?
Be prepared to defend your reasoning.
• Give each group time to come to a conclusion, then
discuss why the multiples of 2 are not prime
numbers.
• Tell them that they will now “sift” out the multiples
of 2 because they are composite numbers. Cross out
all multiples of 2 because they are not prime.
• Circle the next number that is not crossed out (3).
Ask them what the factors of 3 are and if it is
prime or composite. Ask again if the multiples of 3
are prime or composite and why.
• Cross out all numbers that are multiples of 3. Ask
them why 6 are already crossed out. Since 6 are
already crossed off, the only number to cross out is
9.
• Circle the next number that is not crossed out (5).
Repeat the process.
• Since 10 are already crossed off, there are no
numbers to cross out that are multiples of 5.
• Circle the next number that is not crossed out (7).
It is the next prime number.
• Point out that there are no numbers remaining that
are not crossed out. Therefore, the prime numbers
from 1-10 are: 2, 3, 5, and 7.

It is important to start with numbers 110 so the participants can see what is
happening. If you give them a list of
numbers 1-100 and ask them to find the
primes and composites, they may not
understand what is happening. To you it
may seem redundant to do numbers 1-10,
then 1-50, and then 1-100, however, the
participants need this practice.

Prime numbers are the atoms of the
universe of numbers, the fingerprints
that can be used to uniquely identify
each number. Computer buffs let their
computers work for countless hours,
determining the largest prime number.
At this time the largest prime known
is 26,972,593 -1, a huge number with
2,098,960 digits. You can check the web
site www.utm.edu/research/primes/
largest.html for the latest on these large
primes.
Primes from 1-100:
2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89,
97.
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Primes and Composites

Activities
Finding Prime Numbers (continued)
4. Have participants start the process over again with
question 2, which asks them to find the prime numbers up
to 50.
• Have them start by crossing off the one, circling
the 2 and crossing all multiples of 2 off of the list.
• Check to see that they all understand the process,
and then let them discover the prime numbers up to
50.
• Have participants share their results.
• What patterns can you see in the list of prime numbers?
• At what point in this process were all the composite
numbers crossed off?
• Look back at the investigation for 1-10 and see if you
can remember at what point in this process were all the
composite numbers crossed off.
• Have participants work in their groups to explain
why the multiples of 11 do not need to be crossed
off.
5. Have participants continue with question 3 on the
worksheet: the numbers 1-100. Have participants work in
groups and answer question 4 after they finish. For the
advanced groups, have them answer the challenge question.

Notes

7 is the last prime number for which
multiples must be crossed off for the
numbers 1-50.
3 is the last prime number for which
multiples must be crossed off for the
numbers 1-10. The largest prime used as a
sieve is 3 because √10 is 3.16, and 3 is the
largest prime number that is less than or
equal to the square root of 10. This is the
topic of session 6, but the discussion in this
session plants the seeds for understanding.

6. Have the groups discuss their findings. Ask them to
explain why the multiples of 11 do not need to be crossed
off.
7. Tell participants that these prime numbers are the
basis for several key concepts of mathematics. One of
these concepts is the identification of numbers by their
prime factors.

Prime Factorization (30-40 minutes)
Making 24:
1. Start this section by asking participants to name as
1 x 24
many ways to get 24 with 2 factors as possible. Then ask
2 x 12
them to find as many ways as possible to get to 24 with 3
3x8
factors, then 4, 5 and 6 factors. (The most factors that
4x6
are possible are 4, but ask them for 5 and 6 so that they
2x3x4
can discover this on their own).
6x2x2
• Ask participants to find the relationship between the
2x2x2x3
2-factor solutions and the 3 factor solutions.
• Ask participants to find the relationship between the
3-factor solutions and the 4-factor solutions.
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Session Five

Activities
Prime Factorization (continued)
2. Explain that the Fundamental Theorem of Arithmetic
states that every whole number larger than one can be built
out of the product of prime numbers in a unique way. The
unique product for 24 is 2 x 2 x 2 x 3.
3. Ask what unique product of prime numbers make up 8
and 15. Explain to the participants that this unique product
is called prime factorization.
4. Tell participants that they are going to learn a method
for organizing numbers into their unique prime products. It
is call a factor tree.
5. Hand out Prime Factorization.
• While modeling how to find the prime factorization
of 36 on the overhead involve the participants.
• Ask participants to find the other prime
factorizations in question 1.
• Have participant volunteers illustrate the factor
trees for each of the numbers in question 1. make
sure that everyone understands the process before
moving on to question 2.
• Have participants illustrate how they got their
answers.

Notes

Prime
Factorization:
the unique
product of
prime numbers
for each whole
numbers.
Chart It!

Question 1
36 = 2 x 2 x 3 x 3
57 = 3 x 19
91 = 7 x 13
100 = 2 x 2 x 5 x 5
99 = 3 x 3 x 11
288 = 2 x 2 x 2 x 2 x 2 x 3 x 3
Question 2
582 = 2 x 3 x 97
2860 = 2 x 2 x 5 x 11 x 13
966 = 2 x 3 x 7 x 23
25575 = 3 x 5 x 5 x 11 x 31

Principles of Prime and Composite Numbers
(15-20 minutes)
Hand out Principles of Prime and Composite Numbers.
• Give the participants time to read the questions to
see if they understand them.
• Answer any questions that come up.
• Give participants time to complete the three
problems.
• Have different groups share their reasoning for
each of the problems.

Question 1
True. Since 4 (the first composite) is a
multiple of 2, all of its multiples are also
multiples of 2.
Question 2
The numbers crossed out by step 1 would
be the even numbers: 4, 6, 8, . . . 1000.
There are 499. The new numbers left to be
crossed out by step 2 are 9, 15, . . . 9999.
There are 999/3 or 333 multiples of 3
counting 3. That leaves 332 without the 3.
Half of these numbers are even and hence
have been deleted. So that leaves 166
numbers to be crossed out in step 2.
Question 3
32 is the smallest number with 5 factors:
2x2x2x2x2. However, 48 also has 5
factors: 2x2x2x2x3. The next number to
have 5 factors is 72: 2x2x2x3x3. Is it
accidental that 2s and 3s are the factors?
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Activities
Closure (10 minutes)

Notes

Participants reflect on the session. Ask:
What about today’s activities have been enlightening to you about
prime numbers?
Ask a few volunteers to share their reflections

Take Home Activities (5 minutes)
1. There are six handouts for participants to take home:
• Bringing Mathematics Home 5
• Prime and Composite Numbers
• The Sieve of Eratosthenes
• Prime Factorization
• Principles of Prime and Composite Numbers.
2. Have participants look through the packet of materials
as you explain them. The object of the take home activities
is for them to practice with their children. Therefore, they
need fresh copies of the session’s activities.
3. Let participants know that they should be ready to
share their experiences at the next session.

Preparation for the Next Session
1. Collect name cards for use in the next sessions.
2. Save the Chart It! and bring it to the next class. If
desired, you may have the log typed and distributed to
participants at the next class.
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