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Learning Together About Number Lines

Purpose
Math coaches and specialists can use this tool to help primary- and intermediate-grade teachers understand the versatility of number lines as representations to explain fraction concepts. This workshop is designed for teachers and paraprofessionals who have limited knowledge of math content.

Materials
Copies of blank number lines to use in activities
Media
Number Lines: A Key Representational Tool, expert interview. Dr. Yukari Okamoto describes misconceptions that students have about fractions and how to help them understand fractions’ place in the number system. She demonstrates instructional approaches with number lines and fraction strips to expand beyond the part-whole approach to teaching fractions. (6:45 min)

The Concepts Behind Operations, expert interview.  Dr. David C. Geary describes how to build students’ understanding of the concepts underlying fraction operations, students’ common misconceptions, and what can be learned from their errors. (6:42 min)


Fraction Game on Number Lines. In this slideshow, a fifth-grade teacher demonstrates the versatility of a fractions game played in pairs to help students understand and use equivalent fractions.

Multiple Interpretations of Fractions, video interview.  Dr. Jonathan Brendefur describes why it is important for teachers to explicitly explain the different ways that fractions can be interpreted. He describes the utility of number lines for exploring various interpretations. (5:33 min)

Fractions on a Number Line, video interview.  A fourth-grade teacher describes the challenges students have in moving from a part-whole interpretation of fractions to seeing them as numbers. (4:32 min)

Topic
Developing Effective Fractions Instruction for K-8
Practice 
Fractions as Numbers 

Workshop: Learning Together About Number Lines

Purpose of the Session

This 1.5- to 2-hour workshop helps primary- and intermediate-grade teachers understand the value of using number lines in explaining many concepts and procedures related to fractions. The session does not assume participants have a background in math. 

Preparation

The workshop leader should review all suggested media items to prepare for the questions teachers are likely to ask and work through the Challenges for Your Students: Working With Number Lines activities to understand how to present them and anticipate any confusion that participants might have. Make sure to have copies of the Challenges page for participants to work through in small groups.
Conducting the Workshop

1. Begin by showing the interview with Dr. Yukari Okamoto, Number Lines: A Key Representational Tool, to introduce participants to the value of the number line in ensuring students understand fractions as numbers. After viewing, ask participants to describe in their own words why the number line is such a versatile and important tool.

2. To deepen the conversation, show the interview with Dr. David C. Geary, The Concepts Behind Operations, in which he demonstrates use of the number line for addition and subtraction.  
3. Organize participants in small groups clustered by grade level to work through the Challenges activities. Participants should develop explanations and problem sets related to the grade levels they teach. Let them discuss and work together through the set of challenges.
4. Debrief the whole group on what was learned from working through the activities.

Closing Activity

As a follow up, suggest that participants view one or more of the following media items, depending on their interests and grade levels: 

· Multiple Interpretations of Fractions—video interview describing many ways that fractions are interpreted.
· Fraction Game on Number Lines—slideshow of a number line game that builds understanding of equivalencies.
· Fractions on a Number Line—video interview describing the challenges students have in moving from a part-whole interpretation of fractions to seeing them as numbers.
· Using a Number Line to Teach Fractions—included in the National Math Panel: Critical Foundations for Algebra topic, this multimedia presentation shows how to use an open number line with two scales for adding and subtracting fractions. 

Challenges for Your Students: Working With Number Lines
1.
Develop an activity to help students locate fractions on a number line.
2.   Develop a strategy for using a number line to assess whether your students understand that fractions are numbers.

3.
Develop a strategy and sequence of problems for using a number line to teach your students how to relate part-whole concepts to a number line.
4.
Develop a strategy and sequence of problems for using a number line to teach your students how to add fractions in a problem with a real-world context.

5.
Develop a strategy and sequence of problems for using a number line to teach your students how to divide fractions in a problem with a real-world context.
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