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Module 5: Number and Operations—
Fractions: Understanding Fractions 

Grades K–5

The goal of the initiative
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Improve the quality of instruction in 
math classrooms by developing deep 
mathematical content knowledge of 
teachers and connecting that content 
knowledge to the practical 
implementation of a quality curriculum.
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Understand that those who work, learn.

Look for solutions, not blame.

Focus on systems, not people.

Recognize that everyone has expertise.

Be honest.

Challenge ideas.

Share talk time.

Mistakes are expected, respected, and inspected.

Group 
norms
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Module 5 goals

Math Content Module 5
Grades K–5

Engage in a study of standards across grades K–5 related to building 
conceptual understanding of fractions to see how this idea develops across 
the grades. 

Identify evidence of the key shifts in the standards and how these key shifts 
guide decisions about teaching and learning in conjunction with the 
EngageNY resources.

Use unit fractions as benchmarks to make sense of magnitude and location 
of whole numbers and fractions on a number line, and extend reasoning 
about fractions.

Investigate the impact of selecting student responses that highlight specific 
strategies or misconceptions and making connections between these 
responses and the intended learning to deepen students’ mathematical 
understanding.

Participants 
will
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Module 5: Number and Operations—
Fractions: Understanding Fractions 

Session 1: Key Shifts in Action—Through an 
EngageNY Lesson 

Grades K–5
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Key shifts of the Louisiana Student Standards for Mathematics

Math Content Module 5, Session 1
Grades K–5

Focus
Narrowing in on fewer topics 

Coherence
Linking topics and thinking across 
grades and domains

Rigor
Pursuing with equal intensity 
conceptual understanding, procedural 
skills and fluency, and application
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Use the handout to:
• Check off student 

behaviors/actions that you 
observed.

• Record any observations 
you made that serve as 
evidence.

Evidence of the key shifts

7
Math Content Module 5, Session 1
Grades K–5
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Mr. Ray is knitting a scarf. He says that he has 
completed one-fifth of the total length of the scarf.

•Draw a picture of the final scarf.
• Label what he has finished and what he still has to make. 
•Draw a number bond with 2 parts to show the fraction he 

has made and the fraction he has not made.

Using unit fractions to reason about numbers

Math Content Module 5, Session 1
Grades K–5
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9

Using unit fractions to reason about numbers

Math Content Module 5, Session 1
Grades K–5

Use the handout to:
• Check off student 

behaviors/actions that you 
observed.

• Record any observations you 
made that serve as 
evidence.

Evidence of the key shifts
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Math Content Module 5, Session 1
Grades K–5
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Session 1 reflection
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• How does the relationship between the various models 
help develop conceptual understanding of fractions?

• How did your understanding of unit fractions help you 
place the fractions on the number line?

• What numerical reasoning did you use to help you 
determine equivalent fractions?

Points to ponder

Math Content Module 5, Session 1
Grades K–5

Module 5: Number and Operations—Fractions: 
Understanding Fractions 

Session 2: Exploring Coherence in the LSSM 
Grades K–5
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As a group…
1. Select a big idea for your group to investigate.

Using unit fractions to reason about numbers

2. Determine what your big idea means.

Investigating vertical alignment in the LSSM

Math Content Module 5, Session 2
Grades K–5

Vertical alignment
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Using unit fractions to reason about numbers

Math Content Module 5, Session 2
Grades K–5
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Vertical alignment

15
Math Content Module 5, Session 2
Grades K–5

Vertical 
alignment 
discussion 
questions
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What content changes occur from grade to grade?

Where are concepts introduced, developed, and finalized?

Does an idea or skill get more complex, and if so, how?

How are the components of rigor (conceptual understanding, procedural 
skills and fluency, and application) evident in the standards?

How do the components of rigor change as the big idea is 
developed across the grades? 
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How do students use what they know about whole 
numbers to develop an understanding of fractions?

How does the learning from the primary grades support 
fraction understanding in the intermediate grades?

Reflection

Math Content Module 5, Session 2
Grades K–5

Module 5: Number and Operations—Fractions: 
Understanding Fractions 

Session 3: Deepening Mathematical Content 
Knowledge for Effective Instruction

Grades K–5
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Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

What amount does this diagram represent?

Why is it important to identify the whole?

What do you see?

20

What is the whole?

Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

If this is ½, what is the whole?

How do you know?
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Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

If half of your sticky note equals:

1/6, 2/3, 1½, ¾, 1/3, 2 …

What is the whole?

• Work with a partner at your table to find the wholes.
• Explain your thinking to your table group.

What is the whole?

22

Fractions on a number line 

Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

1. Label the second mark on the number line with a 
fraction of your choice.

2. Mark and label a third and a fourth point on the number 
line, and explain what those amounts should be.

0
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Reasoning using benchmarks

Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

0 1½
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Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

Why are unit fractions powerful for understanding 
fractions?
• They represent a unit—an amount or a distance.
• They behave much like whole numbers for counting.
• Properties of operations apply to fraction computations.
• As with whole numbers, fractional amounts can be 

composed and decomposed in various ways.

What is a unit fraction?
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Comparing fractions
Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

Mental strategies for comparing fractions

1. Draw a fraction card.
2. Determine which strategies make the most sense for 

comparing the two fractions.
3. Explain your reasoning to your table group. 
4. Be prepared to explain your reasoning to the whole group.

Common 
Numerator

Common 
Denominator

Benchmarks:
0        ½       1 

26

Number and operations—Fractions

Math Content Module 5, Session 3
Grades K–5

Reflection

9-1-1

9 — words to describe my learning about fractions.

1 — idea that challenged my thinking.

1 — concept I will add to my planning or instruction.
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Module 5: Number and Operations—
Fractions: Understanding Fractions 
Session 4: Instructional Strategies 

Grades K–5

The National 
Council of 
Teachers of 
Mathematics 
book: 

5 Practices for 
Orchestrating 
Productive 
Mathematics 
Discussions

28

— Smith, M. S., & Stein, M. K. (2018, second edition). 5 practices for orchestrating productive mathematics 
discussions. Reston, VA: National Council of Teachers of Mathematics. 

Available at https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-
Discussion,-2nd-Edition

https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-Discussion,-2nd-Edition
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5 Practices for Orchestrating Productive Mathematics Discussions

Anticipating student responses prior to the lesson

Monitoring students' work on, and engagement 
with, the tasks

Selecting particular students to present their 
mathematical work

Sequencing students' responses in a specific order 
for discourse

Connecting different students' responses, and 
connecting the responses to key mathematical ideas

✓

Math Content Module 5, Session 4
Grades K–5

✓
✓
✓

✓
29

30

Orchestrating productive mathematics discussions

Math Content Module 5, Session 4
Grades K–5

Read the document 
to re-familiarize 
yourself with the 
discourse process.

•How will this 
process affect 
teaching and 
learning in your 
classroom?
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Orchestrating productive mathematics discussions

Math Content Module 5, Session 4
Grades K–5

Connecting different students’ responses, and
connecting the responses to key mathematical ideas

What does this involve? How is this supported?
• Encouraging students to make 

mathematical connections between 
different student responses, through 
questioning 

• Making the key mathematical ideas that are 
the focus of the lesson salient 

• Considering extensions as they come from 
the students or the teacher 

• Anticipating, monitoring, selecting, 
and sequencing 

• Considering how students might be 
prompted to recognize mathematical 
relationships between responses 

• Cultivating a classroom culture with 
explicit supports for student discourse 

— Citation: Adapted from Smith, M. S., & Stein, M. K. (2018, second edition.). 5 practices for orchestrating productive mathematics discussions. Reston, VA: National Council of 
Teachers of Mathematics. Available at https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-Discussion,-2nd-Edition
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Orchestrating productive mathematics discussions

A third-grade class is setting up chairs for a school talent 
show. The class needs to set up 8 rows of chairs with 30 
chairs in each row, leaving space in the middle for a center 
aisle. The class needs to know how many chairs they need 
to get out of storage to set up for the show.

Learning goal: How is the structure of multiplication 
evident in different representations?

Math Content Module 5, Session 4
Grades K–5
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Orchestrating productive mathematics discussions
Tape the student work to the 
chart paper in a way that you 
think supports student learning.

Write notes to describe how you 
would make connections 
between the students’ 
strategies—and how you would 
connect these strategies to the 
learning goal.

Math Content Module 5, Session 4
Grades K–5
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Orchestrating productive mathematics discussions
Take a few minutes to think about and answer the following 
questions:
• What strategies can you use to ensure that ALL students engage 

in mathematical discourse in your classroom?
• What can you do to leverage incorrect or incomplete reasoning or 

solutions to strengthen the learning of all students?
• Based on your learning for this section, what action 

step(s) might you take in order to foster student mathematical 
discourse in your classroom?

Math Content Module 5, Session 4
Grades K–5



LDOE: Math Content
Grades K–5, Module 5

The Charles A. Dana Center at
The University of Texas at Austin P-00.18

Module 5: Number and Operations—
Fractions: Understanding Fractions 

Session 5: Purposeful Planning of the 
EngageNY Curriculum 

Grades K–5

36

Tool that 
promotes 
effective 
collaborative 
planning: 

The Planning 
Guide
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Collaborative planning conversation

37

Focus standards: Using unit fractions to 
reason about numbers

• Kindergarten: K.CC.B.4
• Grade 1: 1.G.A.3
• Grade 2: 2.G.A.3
• Grade 3: 3.NF.A.1, 3.NF.A.2, 3.NF.A.3d
• Grade 4: 4.NF.A.2, 4.NF.B.3b, 4.NF.B.4a-b
• Grade 5: 5.NF.B.7a-b

Math Content Module 5, Session 5
Grades K–5

38

•Purpose: Participants will 
collaboratively deepen their 
understanding of what students 
should know and be able to do 
based on the Louisiana Student 
Standards for Mathematics.

• Time estimate: 10 to 15 
minutes

Foundational study of the standards

Math Content Module 5, Session 5
Grades K–5
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•Purpose: Participants will 
connect their understanding of 
the standards to EngageNY 
resource materials so they can 
make instructional decisions 
that best meet the intent of the 
standards and the needs of all 
students.
• Time estimate: 20 to 30 minutes

Bridge to lesson planning

Math Content Module 5, Session 5
Grades K–5

40

Work with your grade-level group to …
• Study your grade level’s focus 

standards using the Foundational 
study of the standards (15 minutes).

• Connect your standards conversation 
to an EngageNY lesson and discuss 
instructional decisions regarding that 
lesson using the Bridge to lesson 
planning (30 minutes).

Collaborative planning

Math Content Module 5, Session 5
Grades K–5
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Reflecting on purposeful planning

How does purposeful 
planning help you attend to 
the components of rigor?

What specific instructional 
strategies did you focus on?

What changes did you make 
to the EngageNY lesson(s)? 
Why?

How did your conversation 
help determine a plan to fill 
gaps in learning?

Points to Ponder

Math Content Module 5, Session 5
Grades K–5

Module 5: Number and Operations—
Fractions: Understanding Fractions

Closing and Participant Evaluation Survey
Grades K–5
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Your feedback and comments are important to us.  Please 
complete the module evaluation found at:

http://www.utdanacenter.org/ldoe/surveys
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