
Puzzle Talk Facilitation Guide
This is a guide to provide support for facilitating student thinking as teachers engage students in academic
discourse around math concepts and strategies using ST Math puzzles. This talk can be done over multiple days.
Pre-work can be given to encourage students to think about the concept prior to the Puzzle Talk. Read the
Puzzle Talks Overview to learn more.

Grade Level: Fifth
Objective: Multiplying Fractions
Game: Unit Multiplication on the Number Line

Teacher Prep

Description

● Purpose: Focus on estimation of products on a number line. Use guiding questions
for each step in the Problem Solving Process to support student thinking and the
development of problem solving skills.

● Materials Needed: Provide students with Fraction Number Lines 3-5 Game Mat
(0-5), fraction tools (fraction strips, Cuisenaire rods, etc.), whiteboards, and
markers.

● Puzzle Location: Grade 5 > Multiplying Fractions > Unit Multiplication on the
Number Line > Level 1

● Duration: Multiple days
● Time: May vary 10 - 20 minutes each session

Look Fors

How does the student:
● determine how to partition the number line?
● determine the size and number of jumps to make?
● represent an a/b fraction multiplied by a whole number on a number line?
● represent a whole number multiplied by an a/b fraction on a number line?
● use the commutative property as a strategy?
● explain an a/b fraction times a whole number problem as a division situation?

Puzzle
Progression

Puzzles include a number line that extends from 0 to 4 or 0 to 5. Puzzles have
problems involving the multiplication of a whole number by a unit fraction (halves,
thirds, or fourths). The puzzles progress to the multiplication of a whole number by
fractions with denominators of 2, 3, 4 or 5. Puzzles continue to progress to
multiplication of a unit fraction by a whole number and to multiplication of other
fractions to whole numbers. The highest levels include a number line that extends
from 0 to 10, involve whole numbers greater than three and are a mix of a whole
number times a fraction and a fraction times a whole number.
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Facilitation Suggestions (This is what a student-led discussion might look like.)

This would occur over multiple days

Notice and
Wonder

● Display the first puzzle from Level 1.
● Ask, “What do you notice about this puzzle?”
● Allow a few students to share out.  Listen for ideas that might include:

○ “There is a multiplication expression at the top of the screen.”
○ “There is a number line at the bottom of the screen.”  (Might give the range of

the number line or how it is partitioned.)
● Ask, “What do you wonder about this puzzle?”  Allow students to share out.  Listen

for ideas that might include:
○ “What could we click on this puzzle?”
○ “If we multiply the numbers, where would the product be located on the

number line?”

Predict and
Justify

● Ask students to think individually about how they could solve the puzzle, then turn
and share with a partner before sharing as a class.

● Have students use the Fractions Number Lines 3-5 Game Mat (0 to 5) and work with
a partner to use their math tools and determine where to place JiJi’s rocket.

● Have partners share their strategies, list these ideas for the class to consider.

Test
and
Observe

● Select one of the pairs strategies. Before trying the strategy, have students describe
what they think will happen in the animation.
○ Ask, “What size jumps do they think JiJi will make?”

● Solve the puzzle and have students describe what happened.

Analyze
and
Learn

● Ask students how does what happened, compare to what they thought would
happen.

● Replay the puzzle and pause the animation. Discuss the puzzle by asking questions
like:
○ “What is happening in this equation?”
○ “What size are the jumps JiJi makes?” “Were you right?”
○ “How many jumps does JiJi make?” (e.g., 6 x 1/3 would represent 6 groups of

1/3 or 6 jumps of 1/3 each).
● Ask students how they would represent the feedback in this puzzle using repeated

addition.
● As you engage students in discussion, help connect the whole number times a
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fraction repeated addition sentence (e.g., 1/3 + 1/3 + 1/3 + 1/3 + 1/3 + 1/3) to a
whole number multiplication repeated addition sentence (e.g., 6 x 3 would be 3 + 3
+ 3 + 3 + 3 + 3). Say to students, “This equation represents ___ groups of ___ (e.g., 6

● Repeat with additional puzzles in Level 1.

Connect
and
Extend

Levels 2-5
● Display the first puzzle from Level 2.
● Ask students questions like:

○ “How is this puzzle different from the ones in Level 1?“
○ “If the fraction is the first number in the equation, how might that change

the way we model this equation?”
● Have students use the Fraction Number Line math mat to model this puzzle.

They should include their solution and draw what they think the feedback will
look like.

● Have students share their math mat with a partner and discuss.
● Share some of the math mats and ask them about their strategy for solving the

puzzle. Ask students questions like:
○ “What size are the jumps JiJi makes?”
○ “How many jumps does JiJi make?”
○ “How could we think about what is happening in this puzzle?” Share

students’ thinking
○ “Does order matter when we multiply? In other words, is 5 x 6 equal to

the same product as 6 x 5?“
○ “How could we use the commutative property to solve this problem?”

● Say to students, “Another way to think about this puzzle as ___ of ___ (e.g., 1/3 x
5 is the same as 1/3 of 5).

● Model for students how to draw rectangles to represent the whole number and
then partition each whole into the given fraction (e.g., for 1/3 x 5, draw 5
rectangles, partition each rectangle into thirds and shade in 1/3 of each
rectangle).

● Ask students to use the model to find the product. Solve the puzzle and watch
the feedback

● Repeat with puzzles from Level 2.
● Display a puzzle from Level 3. Have students model the puzzle on their math

mats then turn and talk with a partner to share their strategy.
● Engage students in discussions by asking questions like:

○ “What does this expression represent?”
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○ “What size jumps does JiJi make?  How many jumps does JiJi take?”
○ “How did you determine how to partition your number line?”
○ “How could we represent this puzzle with a repeated addition sentence?”
○ “How could we think of this equation as a division problem?”
○ “How could we use the commutative property to help us solve this

equation?”
● Have students use the Open Number Line Math Mat (0-5), dry erase marker,

and fraction tools, such as fraction strips, Cuisenaire rods, etc.
● Display the first puzzle in Level 4.
● Ask students how this puzzle is different from those in previous levels. In the

other levels we multiplied a whole number by a unit fraction. Now we are
multiplying a whole number by a fraction with a numerator greater than 1.

● Ask students a question like:
○ How many jumps is JiJi going to take? What size are the jumps?” Have

students work with a partner and record the jumps on their game mat.
● Share students’ thinking and solutions.
● Ask students how they partitioned their number line and why.
● Solve the puzzle and watch the feedback.
● Repeat with other puzzles in Level 4.
● Display the first puzzle in Level 5.
● Ask students how this puzzle is different from those in Level 4. Our number line

now goes to 10. We are multiplying bigger whole numbers.
● Ask students a question like:

○ How many jumps is JiJi going to take? What size are the jumps?
○ How did you determine how to partition the number line?” Have

students work with a partner and record the jumps on their game mat.
● Share students’ thinking and solutions.
● Ask students how they partitioned their number line and why.
● Solve the puzzle and watch the feedback.
● Repeat with other puzzles in Level 5.
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Additional Ideas for Connecting and Extending this Puzzle

Give students a whiteboard, dry erase markers, and fraction tools, such as fraction strips,
Cuisenaire rods, etc.

● Pose the following problem to students:
● The Perfect Paper Company bought 6 rectangle sheet cakes to serve at their

annual holiday party. The servers cut and served ⅔ of each cake. How much cake
did the servers serve in all? Explain.

● Have students work with a partner or small group to solve the problem and represent
their solution using a number line and a picture.

● Give students whiteboards and dry erase markers.
● Display a number line with jumps that represent �⁄� x 3.
● Ask students to determine what equation the number line represents and how they know.
● Have them represent the number line using a repeated addition and multiplication

sentence. Repeat with other problems. Vary the position of the fraction in the equation.

Support students who may not understand that the denominator in a whole number
times an a/b fraction problem (and vice versa) determines how to partition the number
line.

● Give students a whiteboard and a dry erase marker. Draw a 0-10 number line on the
whiteboard. Display the problem 4 x 2.

● Say to students, “We can read this problem as 4 groups of 2. On a number line, we would
jump 4 times. Each jump would be 2 spaces each.” Prove this using the number line.

● Display the problem 4 x �⁄� .”
● Say to students, “We can read this problem as 4 groups of �⁄�. Now how many times will we

jump? How far will we jump each time?.”
● Discuss that each jump will be �⁄�. Ask students, “How will we know where halves are on

our number line? We need to partition the number line into halves to make our jumps.”
● Partition the number line and jump 4 times, jumping �⁄� each time.
● Ask students, “How did we determine that we needed to partition the number line into

halves?”
● Match the denominator to the partitions on the number line.
● Repeat with other fraction multiplication problems.
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Support students who may not understand how to skip count by fractions with a
denominator greater than 1.

● Display the problem 3 x �⁄�. Give students a Fractions Number Line 3-5 Game Mat (0-5) and
a dry erase marker.

● Ask students to explain what is happening in the problem.
● Ask students, “This problem tells us we have 3 groups of �⁄�. How many jumps will we

make? What is the size of the jumps we will make? How will we partition the number line
to make these jumps?”

● Remind students that the denominator determines how the number line is partitioned.
The denominator here is 4, so work together to partition the number line into fourths.

● Say to students, “We are going to jump 3 times. Each time we will jump 3 of the one
fourths.” Model for students how to make the jumps, counting “1 one fourth, 2 one
fourths, 3 one fourths” and representing that as 1 jump. Repeat with other fraction
multiplication problems.
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