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Learning Together About Visual Representations

Purpose
Math coaches and specialists can use this tool to help elementary and middle school interventionists learn about the use of visual representations in math. Plan a series of short professional development workshops for math interventionists and tutors. This plan is suitable for staff from multiple grade levels with a mix of experience and sophistication in their understanding of math and math education. Sessions should be scheduled fairly close together, no more than two weeks apart.

Materials  
Assisting Students Struggling With Mathematics: Response to Intervention (RtI) for Elementary and Middle Schools, Recommendation 5 (pp. 74-76)


Concrete-Representational-Abstract (CRA) Instructional Approach, sample material  

Solving Algebra and Other Story Problems With Simple Diagrams, sample material 

Teaching Students Math Problem-Solving Through Graphic Representations, sample material
Media 
Visual Representations, video interview with Dr. Bradley Witzel about using visual representations and concrete materials with struggling students (4:04 min)


Word Problems, video interview with Dr. Sybilla Beckmann about using problem structures to solve word problems (Note: found in the Foundations of Arithmetic practice) (5:31 min) 

Topic
Response to Intervention in Elementary-Middle Math 

Practice 
Intentional Teaching

Learning Together About Visual Representations

Purpose of the Workshop Sessions

Schedule three professional development sessions geared to elementary- and middle-level math interventionists and tutors; you may also want to include classroom math teachers. Allow approximately one-and-a-half to two hours for each session.

Participants will learn:

· the importance of using visual representations with struggling students

· the concrete-representational-abstract (CRA) instruction sequence

· examples of visual representations and how to apply them in lessons 

Preparation

1. Before the first workshop, provide staff with copies of the Practice Guide, Assisting Students Struggling With Mathematics: Response to Intervention (RtI) for Elementary and Middle Schools and assign reading of the section on visual representations. Ask participants to bring one or two math intervention lesson plans to the first workshop.

2. Prior to the second workshop, provide participants with copies of Solving Algebra and Other Story Problems With Simple Diagrams. Again, ask participants to bring one or two lesson plans. Bring concrete objects (such as blocks, rods, or chips) that can be used along with the strip diagrams.

3. In advance of the third workshop, provide participants with copies of Teaching Students Math Problem-Solving Through Graphic Representations. Ask participants to bring teaching problems that challenge them.

Conducting Workshop #1: Introduction to CRA
4. Introduce the session by reminding participants that the workshop series is designed to expand their repertoire of teaching techniques by encouraging effective use of visual representations. Begin by asking participants for reactions to the advance reading in the Practice Guide and questions they hope to have answered about the use of visual representations.
5. As a group, watch Visual Representations, a video interview with Dr. Bradley Witzel that introduces the CRA sequence of instruction and describes why it is important, especially when introducing new concepts to struggling students. Discuss whether the video answers any of the questions participants raised about using visual representations.  
6. Ask participants to work in pairs or small groups to incorporate the CRA sequence into the lesson plans they have brought. Allow about half an hour for groups to work and record their plans, and then ask each group to share their plans.
7. During the sharing of CRA plans, encourage participants to add ideas for strengthening the explicitness of problem-solving demonstrations and the steps involved, as well as the clarity of explanation of the math reasoning. Encourage participants to suggest alternative approaches to the concrete and visual representation stages to achieve the learning objectives.

8. Ask everyone to be ready to report back on their experiences with the CRA lesson plans at the next session. Provide copies of the Access Center’s Concrete-Representational-Abstract (CRA) Instructional Approach handout as a summary of the workshop (some may also find the transcript of the video a helpful reminder of the CRA method). Provide advance reading for the next session: Solving Algebra and Other Story Problems With Simple Diagrams.
Conducting Workshop #2: Using Strip Diagrams

9. Begin the session by asking participants to share their experiences in using the CRA approach. If lessons were successful, ask teachers to describe aspects they will adopt. If lessons didn’t go well, ask for suggestions from the group about ways to strengthen the approach.

10. Lead a discussion about the assigned reading, asking participants for their own experiences using strip diagrams to help students solve word problems. If the group has not had experience with strip diagrams, it might be helpful to demonstrate examples from the article through a thinkaloud. Emphasize the flexibility of strip diagrams for use with different problem types (e.g., change problems, magnitude comparison problems). 

11. Ask participants to work in pairs or small groups again to incorporate the CRA sequence, particularly using strip diagrams as the representational step, into the lesson plans they brought. Encourage participants to think about how they will precede use of the strip diagram with concrete objects. Provide opportunities for teachers to work on problems using these strategies and models. Follow the process that was used in the last workshop session, including sharing, critiquing, and strengthening plans.  

12. Ask everyone to be ready to report back on their experiences with strip diagrams at the next session. Provide copies of Teaching Students Math Problem-Solving Through Graphic Representations for participants to read in advance of the third workshop session.
Conducting Workshop #3: Visual Representations in Story Problems

13. Begin the session by asking participants to share their experiences with the strip diagrams. Encourage participants to discuss the steps they used during the full CRA sequence.

14. Before discussing the assigned reading, view the video interview, Word Problems. Review the word problem types described in the article and elicit reactions to the stages of schema identification and representation and solution development.

15. Tackle the challenging problems that participants have brought, and have the group work out CRA teaching sequences and thinkalouds that will help students understand the reasoning behind problem-solving steps. Provide opportunities for teachers to work on problems using these strategies and models.   
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 make the CRA sequence a consistent part of their teaching.
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