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Differentiation and Intervention Guide
The more you know about each student, the better you can customize math instruction.
Investigations offers ideas for supporting the range of learners. The Differentiation and Intervention
Guide turns assessment data into highly effective strategic interventions for each Investigation.

Overview and Teacher Notes

Three Differentiation Activities
Intervention • Practice • Extension

Unit 1

Investigation 1

Differentiation in Investigation 1

Students may have difficulty building different
arrays for a given number and finding all the factors.
These students may not have a solid conceptual
understanding of multiplication and/or are unable to
use arrays as an area model for multiplication.
Students are likely to “guess and check” when
finding factors, and are generally unable to explain
whether or not they know they have found all the
factors. These students may also have difficulty
identifying properties of numbers, solving number
puzzles, and/or multiplying three or more whole
numbers for a given product.

Investigation 1 Quiz

Name

Date

Number Puzzles and Multiple Towers

D. 3 × 7 = 21

C. 31

A. 1, 2, 3, 6, 7, 14, 21, 42

C. 2, 3, 6, 7, 14, 21

B. 1, 2, 3, 4, 6, 7, 42

D. 1, 6, 7, 42

C. 30
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Investigation 3
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2. 560 _____________________________________________________________________

2. Clue 1: This number is a prime number.
Date
Clue 2: This number is a factor of
63.

7

Name

Answers will vary.
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4. How does the prime factorization of 22,400 help







































22,400 _________________________________________________________________

Use anytime after Session 1.3.
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Use anytime after Session 1.7.

Unit 1

3. Write three different ways you can multiply Sample answers
are given.
two factors to get a product of 22,400.

English Language Learners8,400 = 2 × 2 × 2 × 2 × 3 × 5 × 5 × 7

R3

Provide 560
a Word
List Have students copy16,800
the
=
40
vocabulary terms. Review the meaning of each
2 × 2term
×2×2×2×3×5×5×7
Write three different ways you can multiply
Additional Resource
4, 6, 8, 12
Number(s):
The
puzzles
in this activity incorporate the three factors to get a product of 22,400.
and help
students write examples to serve as a
5,600 2 2
560 2 20
560 4 10
Math
pages
18–19
4. Clue 1: This number is a square number.
84,000 =
vocabulary
ReviewStudent
them with
theHandbook
class
as
reminder of the term’s meaning.
Clue 2: This number isterms.
a multiple of 16.
4. How does the prime factorization of 22,400 help

needed.
, 32,

Clue 3: This number is greater than 20.
Clue 4: This number is less than 80.
Number(s):

11,200  2





5,600  4











2×2×2×2×2×3×5×5×5×7

you ﬁnd the combinations you wrote in Problem 3?
Answers will vary.

64

Write
the following clues on the board:
R2
Use anytime after Session 1.3.

Number Puzzles and Multiple Towers

Use anytime after Session 1.7.

Additional Resource
Unit 1

R3

Student Math Handbook pages 21–22

INVESTIGATION 1 Finding Factors and Prime Factors 3
Have students work together to find the longest
Clue 2: This number is a squarecombination
number. for 84 and for 840. Ask a volunteer to
the combinations on the board, writing the
Clue 3: This number is a factorwrite
of 100.
factors from least to greatest. Point out that the
Clue 4: This number is less than
50. combination for a number is called the prime
longest
factorization of that number.

Clue 1: This number is odd.

• Information about the mathematics
• Assess student understanding
• Embedded ELL instruction
• Blackline masters
• Quizzes

 5 7
2  2  2  2  2  5Date
5,600 ___________________________________________________________________

Number Puzzles and Multiple Towers
222222557
11,200 _________________________________________________________________

3. Clue 1: This number is a composite number.
Clue 2: This number is a factor of 48.
Clue 3: This number is an even number.
Clue 4: This number is less than 15.

D. 36

�


Write the prime factorization of each number.

1. Clue 1: This number is a multiple of 4.
Clue 2: This number is greater than 20.
Clue 3: This number is less than 50.
Clue 4: The sum of the digits in this number is 9.

Unit 1

Date

Number Puzzles and Multiple Towers

Solve each puzzle. If there is more than one number that works,
list at least two numbers.

Unit 1

2

Date

Number Puzzles and Multiple Towers

Number(s):

Unit 1

Investigation 2

Extension

36
Number(s):
4. Clue 1: This number
is a square number.
Clue 2: This number is a multiple of 16.
2. Clue 1:Clue
This 3:
number
is a prime
number.
This number
is greater
than 20.
Clue 2:Clue
This 4:
number
is a factor
of 63.
This number
is less
than 80.
Clue 3: This number is less than 20.
64of 14.
Clue 4:Number(s):
This number is a factor

5. How can you use multiplication combinations for 24
to help you ﬁnd multiplication combinations for 240?

Use after Session 1.7.

Investigation 1

Students might say:

Call on volunteers to describe the dimensions
of whether one number is a factor or
Determining
“I wouldn’t start with Clue 1. I’d be
their array as you draw the array on themultiple
board. Then
of another How are the 3 and the 6 related to 18? Numbers
listing odd numbers forever.”
20 MIN PAIRS
cannumber,
be multiplied
ask students to tell you how many tiles
there are inodd number,that
Vocabulary:
square
factor, to make 18 are called factors
of 18. Seenumber
if there are other ways to arrange the
each array. Record the numbers on the
board.prime number, composite
multiple,
list square
did you find the prime factorization for 840?
18 tiles in a rectangle. Discuss students’ results “I’d
as start with Clue 2 andHow
Materials: color tiles (as needed), M31, R2
numbers. But I wouldn’t keep going
you draw a 1 × 18 and a 2 × 9 array on the board.
might say:
because Clue 4 says thatStudents
the number
Use anytime
afteractivity,
Session
Remind students
that for this
a 21.7.
× 9 array
4
4
is less than 50.”
is the same as a 9 × 2 array. We can use these arrays
“I started with 12 × 70. Then I just
PrimePoints
Factorization
Math
Focus
2 8
4 16 Number Puzzles with 4 Clues
to list all the factors of 18. List the factors
of 18with
on Clue 2 by listing the square
kept breaking up the factors until I
Let’s start
Determining
theout.
prime
factorization
a number
the board as students
call them
couldn’t break them up any more.”
numbers.
Writeofthem
on the board as students call
8, 20, 16, 32, 24, 12, 4 , 40
Vocabulary: prime factorization
out.ofWe’ll
Have students
use tiles to find all thethem
factors
12. stop with 49 because Clue 4 says“I know that 840 = 10 × 84, so I just
that
number
Materials:
Then have them
find allR3the factors of
9, the
11, and
20. is less than 50. Clue 1 tells us the
took the prime factorization for 84
number is odd, so which numbers should we cross
and added the prime factors of 10,
What do you notice about all of these numbers?
out? Now all we have left are 1, 9, 25, and 49. which are 2 and 5.”
English
Clue 3 says we’re looking for a factor of 100. Which
Number Puzzles with 4 Clues
Prime Language
FactorizationLearners
Students might say:
Now work with your partner to find the prime
of these numbers work?
Use Repetition Students often confuse multiple and
factorization of these really large numbers. Write
factor and need to build understanding.
Ask questions
Distribute
copies of Number Puzzles with
4 Clues
“Those are numbers you get when you
8,400,
16,800, and 84,000 on the board. Have
such as, What is the difference between
multiple
(R2).a Tell
students that they should check
that share
each their answers and strategies.
count by 4s.”
students
of 8 and a factor of 8? Emphasize these
termsin
astheir
you solution fits all 4 clues.
number
That’s right. All of these numbers are multiples of
4. Let’s write them in order and fill in any of them
R2
that are missing. Record the sequence on the board,
filling in any missing numbers up to 40.

4. Which number ﬁts all four clues?
Clue 1: This number is a multiple of 3.
Clue 2: This number is even.
Clue 3: This number is a square number.
Clue 4: The number is less than 50.
B. 16

20 MIN INdIVIdUALS

Tell students that they need to find a number that
all in
4 clues.
18fits
tiles
all Allow them to use tiles or 300 Chart
(M31) as they consider the clues. Is it better to start
with some clues than with others?

Tell students that today they are going
build after Session 1.3.
Usetoanytime
arrays and use them to review factors and multiples.
6
I want each of you to use some tilesMath
to build
an Points
Focus
array that is 4 tiles wide.
Identifying prime, square, even, and odd numbers

Clue 2: This number is a factor of 48.
1. Clue 1:Clue
This 3:
number
is a multiple
4. number.
This number
is an of
even
Clue 2:Clue
This 4:
number
is greater
thanthan
20. 15.
This number
is less
Clue 3: This number is less than 50.
4, 6, in
8,this
12number is 9.
Clue 4:Number(s):
The sum of the digits

D. 1

3. Which shows all the factors of 42?

A. 9

Number Puzzles with
4 Clues
3

7
Number(s):
Solve each puzzle. If there is more than one number that works,
list at least
two numbers.
3. Clue
1: This number is a composite number.

2. Which number is a prime number?
B. 49

Draw the following on the board:

Clue 4: This number is a factor of 14.

C. 4 × 6 = 24

B. 4 × 7 = 28

multiples of 6. Ask students to share their results.
Then continue with multiples of 3, 5, and 8.

Number Puzzles
and Multiple
Towers
Clue
3: This
number is less than 20.

1. Which multiplication combination
is modeled by the array?

A. 51

Materials: color tiles (80 per pair)

Name

Choose the best answer.

A. 4 × 8 = 32

Investigation
3
Have students
repeat the procedure to generate

Practice

Vocabulary: multiple, factor

Number(s):

Quiz
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Students can build arrays, and understand what
factors are, but are unable to find all the factors of
given numbers. They tend to be less organized—
perhaps only listing one of the factors (e.g., if finding
the factors of 42 they list 2, but not 21). They are
unable to explain how they know they have found all
the factors or offer only a partial explanation. When
solving number puzzles, students are likely to know
what square and prime numbers are, but are less
certain about factors or multiples. This incomplete
knowledge of factors also makes it difficult for these
students to find many different ways to multiply

Investigation 2

Name

In addition to your observations and students’ work
in Investigation 1, the quiz (R1) can be used to
gather more information.

Partially Understanding the Mathematics

Investigation 1

Math Focus Point

Prime Factorization

Option: Assign the Intervention activity.

Option: Assign the Extension activity.

Use anytime after Session 1.2.

Determining whether one number is a factor or
multiple of another

Not Understanding the Mathematics

PAIRS

4

UNIT 1

Number Puzzles and Multiple Towers

84 = 2 × 2 × 3 × 7

English Language Learners

Suggest a Sequence Students might need help
writing their explanation in Problem 4 on Prime
Factorization (R3). You can provide a format for
sequencing steps. For example: First, I would
(look at the prime factorization). Next, I
(split the factors into two groups).
would
(find the product in each
Then, I would
(use those products as
group). Finally, I would
my factors). This gives a combination with two factors.

840 = 2 × 2 × 2 × 3 × 5 × 7

MAT102078

Students are able to easily build arrays and find all
the factors of a given number. They tend to be
organized as they list factors and can easily explain
how they know they have found them all. They can
identify factors and multiples of numbers, know
properties of numbers such as prime or square, and
are able to use this information to solve the number
puzzles. Students are able to find many, or all,
different ways to multiply three or more whole
numbers for a given product. If given 18, students
realize they can use 9 3 2 to create 3 3 3 3 2.
These students are also able to reason about
multiplication expressions they’ve found for one
number to find expressions for a number 10 times
larger (e.g., 3 3 3 3 2 3 10 5 180).

Multiples and Factors
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Understanding the Mathematics

30 MIN
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Additional Resource: Helping All Students Learn
Multiplication Combinations, pages 80–82
(See Implementing Investigations in Grade 5)

Option: Assign the Practice activity.

Investigation 3

Have students build an array and describe the
dimensions for the missing numbers (28 and 36).

Copyright © by Pearson Education, Inc., or its afﬁliates. All rights reserved. 5

Students use rectangular arrays to deepen their
understandings about factors, multiples, and other
properties of numbers (even, odd, prime, composite,
square). They use these number ideas to solve
number puzzles. Students also find ways to multiply
three or more whole numbers for a given product
(e.g., 2 3 3 3 3 5 18).

Intervention

three or more whole numbers for a given product.
They are more likely to take random approaches to
generate new expressions, rather than using factors or
relationships they know.

Copyright © by Pearson Education, Inc., or its afﬁliates. All rights reserved. 5

Mathematics in This Investigation

Investigation 2

Additional Resource
Student Math Handbook pages 23–24

Finding Factors and Prime Factors
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