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Learning Together About Students’ Misconceptions 
About Fraction Operations

Purpose
Math coaches and specialists can use this tool to help intermediate-grade teachers recognize misconceptions students may hold related to fraction operations. The workshop is designed for teachers who may have a limited math content background. 

Materials  
Facilitator-selected teaching/demonstration tools such as manipulatives, number lines, fraction strips, arrays, sets of objects (session #2).

Media
Making Sense of Computational Procedures. Watch this multimedia overview to learn about the importance of focusing on conceptual understanding and procedural fluency with fraction operations and how they connect. The overview describes recommended instructional practices for developing understanding of computational procedures and ways to address typical student misconceptions. (6:09 min)

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


Multiply or Divide? video. This staff development session for teachers and coaches provides suggestions for helping students understand the concepts behind fraction multiplication and division. (5:50 min)
Topic
Developing Effective Fractions Instruction for K-8
Practice 
Operations With Fractions 

Workshop: Students’ Misconceptions About Fraction Operations 

This two-part workshop (1.5 hours each session) helps sensitize intermediate-grade teachers to the types of misconceptions that might inhibit students learning fraction operations (addition, subtraction, multiplication, and division). 

Preparation

These sessions require a facilitator who has a deep understanding of math concepts and how to present them. Prior to the workshop, ask teachers to observe their students’ methods for fraction operations and keep track of errors that may stem from misconceptions. 
Prepare copies of “Note-Taking: Student Misconceptions About Fraction Operations” for participants to use during the session.
Session #1
1. Begin by showing the multimedia overview, Making Sense of Computational Procedures, to introduce participants to misunderstandings that students have about operations with fractions. Introduce them to the note-taking sheet included in this tool, which they can use throughout the session.
2. Lead a group discussion on participants’ experiences with students’ misconceptions. Some questions to consider:
· Have they observed their students experiencing similar misunderstandings? 
· What have students found difficult?

· What are their questions about the math concepts’ underlying operations? 
3. Show the interview with Dr. David C. Geary, The Concepts Behind Operations, which may give participants a better understanding of how to help students overcome misconceptions. Remind participants to continue taking notes. 
4. Ask participants to apply what they have learned in the session as they work with students between the first and second sessions. Ask them to keep track of misunderstandings that their students exhibit, recording them on the note-taking sheet and retaining copies of student work that may illustrate a problem.
Session #2
1. Session #2 should be devoted to working through the categories of misconceptions represented on the note-taking sheet. The facilitator should review each category, eliciting one or more examples from participants about what they observed in their students’ work.
2. The most important aspect of Session #2 is for participants to share their approaches to addressing students’ misconceptions. The facilitator should be prepared to demonstrate strategies and comment on the appropriateness of what participants share. The facilitator may want to guide participants in the use of manipulatives and visual representations to explain concepts. 



3. By the conclusion of Session #2, the facilitator and participants will have a good understanding of additional professional development needs in math content and pedagogy.
4. Wrap up by showing the video, Multiply or Divide?, as further reinforcement for what participants have learned during the sessions.
Note-Taking: Student Misconceptions About Fraction Operations

In the left-hand column, make notes about suggested teaching strategies to help overcome each type of misconception. In the right-hand column, make notes about your own observations about the misconceptions, as well as the effectiveness of strategies you used to address them.

	Expert Presentations
	Observations About Student Work

	Treat Fractions as Whole Numbers

	
	

	Add or Subtract Numerators/Denominators as Separate Whole Numbers

	
	

	Fail to Recognize the Need for Common Denominators

	
	

	Ignore Fractional Parts When Operating With Mixed Numbers

	
	

	Treat Denominator the Same in Multiplication Problems as in Addition

	
	

	Use Incorrect “Inversion” When Dividing Fractions
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