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Learning Together About Using Visuals That Support Problem Solving
Purpose
Math coaches can use this tool to plan a series of short professional development workshops to help elementary and middle school teachers learn about the role of visual representations in problem solving, regardless of their grade level or previous experience or understanding of math.
Materials  
Improving Mathematical Problem Solving in Grades 4 Through 8, Recommendation 3 (pp. 31-41)


Who Finishes When? Math problem used in the video Problem Solving in Pre-Algebra


Web Shots for Spiderman Problem, math problem used in the video Solving a Real-World Fraction Division Problem

Problems: Connecting Mathematical Ideas to Notation, math problems used in the video of same title
 

Solving Algebra and Other Story Problems With Simple Diagrams, article by Dr. Sybilla Beckmann (in the Intentional Teaching practice within the DWW topic Response to Intervention in Elementary-Middle Math) 

Media 
Effective Problem-Solving Instruction, multimedia overview describing research-based recommendations, including those related to visual representations. (8:56 min)


Problem Solving in Pre-Algebra, presentation. A seventh-grade teacher challenges students with a problem about a foot race. (4:30 min)

Solving a Real-World Fraction Division Problem, video. A fifth-grade teacher poses a fraction division problem and challenges students to find different approaches to a solution. (6:41 min)


Lesson Pre-Conference, video. A math coach and teacher work to plan problems for students struggling with subtraction. (5:55 min)

Connecting Mathematical Ideas to Notation, presentation. Dr. Sybilla Beckmann uses two different problems to demonstrate how to develop mathematical concepts and present mathematical notation in problem-solving situations. (6:18 min)

Matching Visuals to Purpose in Problem Solving, video interview with Dr. Asha Jitendra about the role of different types of visual representations, especially with struggling students. (5:55 min)

Topic
 Improving Mathematical Problem Solving in Grades 4 Through 8 

Practice 
 Problem-Solving Instruction
Learning Together About Using Visuals That Support Problem Solving
Preparation

Before the first workshop, provide staff with copies of the Practice Guide, Improving Mathematical Problem Solving in Grades 4 Through 8; ask them to read the section on visual representations. Collect several challenging math problems teachers have used recently in class. The problems will be used in all three workshops.
Conducting Workshop #1: Introduction to Visual Representations
1. As a group, watch at least the first seven slides of Effective Problem-Solving Instruction, the multimedia overview on research-based instructional techniques. Ask participants what questions about visual representation the video raised for them, and make a list to ensure you address each question across the three workshop sessions. Explain that each workshop session will cover a different type of visual representation, with this session focused on tables and ratio tables.
2. Ask participating teachers about their experience in using a ratio table similar to the paint example shown in the multimedia overview.
3. Show the videos Who Finishes When? and Web Shots for Spiderman Problem, and have teachers work in pairs to solve the problems shown, encouraging them to use tables or ratio tables. Show one or both classroom examples that incorporate tables as visuals (Problem Solving in Pre-Algebra and A Real-World Fraction Division Problem).
4. Following the problem-solving activity and video viewing, ask participants what they observed about the use of tables, using questions such as: Why is the table a good choice of visual representation for these problems? What other visual representations were used during problem-solving activities in the videos? What are the advantages of these representations? 
5. Review the problems participants brought to the workshop to identify those appropriate for ratio tables. Discuss how a problem might be adapted to fit students’ skills. Encourage participants to work with their students on problems that can be supported with a ratio table.
Conducting Workshop #2: Using Strip Diagrams

6. Begin the session with a follow-up to the first workshop, asking participants to share experiences they had with students using ratio tables. Share instructional approaches that increased success using ratio tables.  
7. Conduct a thinkaloud to demonstrate using a strip diagram to solve a couple problems. Consider the example included in the multimedia overview or one of the examples from the Practice Guide. Emphasize the flexibility of strip diagrams for use with different problem types (e.g., change problems or magnitude comparison problems). 

8. As a group, watch the Lesson Pre-Conference video in which a coach and teacher plan to incorporate use of a strip diagram in a subtraction lesson. Discuss with participants the advantages of a strip diagram over other types of visual representations in this example.
9. Provide participants with copies of the problems Dr. Sybilla Beckmann demonstrates in Connecting Mathematical Ideas to Notation. Ask participants to work in pairs on the second problem, using a strip diagram as part of their reasoning. After the video, discuss how their diagrams were similar or different from the solution shown in the video.
10. Review participants’ problems brought to the first workshop to identify those which could be solved using a strip diagram. Discuss how a problem might be adapted to fit students’ skills. Encourage participants to work with students on problems that can be supported with a strip diagram.

11. Provide copies of the article Solving Algebra and Other Story Problems With Simple Diagrams by Dr. Sybilla Beckmann and ask participants to read the article in advance of the final workshop. 
Conducting Workshop #3: Comparing Visual Representations 

12. Begin the session with a follow-up on the previous workshop, asking participants to share their experiences using strip diagrams with their students. Ask for reactions to the reading and entertain questions about how to apply the examples.
13. View Matching Visuals to Purpose in Problem Solving, an interview with Dr. Asha Jitendra, who compares different types of visual representations. Discuss the questions that participants have about which visuals are best for which types of problems. 
14. Using the problems participants brought and providing more challenging supplemental problems if necessary, give participants practice in identifying visuals that are likely to be effective in different circumstances. Ask them to work in groups to develop at least two visual approaches to each problem. Have each group select one problem to present to the whole group. Debrief the group on what they learned about choosing and comparing visuals.
15. Wrap up the session with an assessment of what participants have learned about   visual representation over the series of workshops and a discussion of the types of support they may need to increase the effective use of visuals in problem solving. Revisit the initial set of questions about visual representations and answer any that have not been addressed during the workshops.
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