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Analyzing Student Work: Ratios

Purpose
Using this tool, coaches can help teachers review student work. Designed to be used after some instruction on ratio concepts and procedures, the tool helps teachers determine what students have grasped and where they may be struggling.  

Materials
Ratio: Warm Up Activity, sample material. Three problems are posed to students to work out their responses with counters or blocks and then represent their answers.


Build-Up Strategies Worksheet, sample material. This worksheet provides practice problems that encourage students to use build-up strategies when working on ratio problems.


Ratio Problems, sample material, includes a problem to compare ratios using two different unit rates and problems designed to provide practice using ratio tables.
Media
Developing Proportional Reasoning. This multimedia overview describes students’ development of proportional thinking and its relationship to cross-multiplication, explores recommended instructional strategies for solving problems related to ratio, rate, and proportion, and illustrates examples of real-world contexts for such problems. (7:16 min)


Understanding Ratios, video presentation. In this professional development session, teachers examine different types of ratios, solve problems comparing ratios, and use ratio tables in problems involving ratios, rates, and proportions. (8:00 min)


Cross-Multiply? Not So Fast. Eighth-grade co-teachers lead a class through a series of small group activities involving ratios. Students use concrete materials, build-up strategies, and cross-multiplication to solve problems in real-world contexts. (6:11 min)
Topic
Developing Effective Fractions Instruction for K-8
Practice
Ratio, Rate, Proportion

Analyzing Student Work: Ratios
Purpose

This tool helps coaches work with teachers to understand their students’ thinking when solving problems involving ratios. As teachers observe students’ problem-solving approaches, they can document areas of mastery and where there are misconceptions and use that information in lesson planning. 

Preparation
The session leader should have a good understanding of math content and pedagogy related to ratios, rates, and proportions and should familiarize him- or herself with the media items and the sample materials. 
Make multiple copies of the sample materials for each teacher participant so they can use them with small groups in their classes. Also make several copies of the analysis tool for each teacher.

Introduction for Reviewing Student Work: Session 1
If teachers need to refresh their knowledge of the sequence of development central to the teaching of ratios, watch together the multimedia overview, Developing Proportional Reasoning and the professional development session Understanding Ratios. 

Next, introduce teachers to the analysis worksheet in this tool; explain they will use it when observing their students’ problem-solving approaches and reviewing written work on a set of sample problems. Review the criteria on the sheet to ensure teachers understand the terminology.

Then review together the student worksheets that will be used for the informal student assessment (Ratio: Warm Up Activity and Build-Up Strategies Worksheet). Watch Cross-Multiply? Not So Fast to see both worksheets being used by students.

Ask teachers to provide concrete and drawing materials to the class and break students into pairs to complete the Ratio: Warm Up Activity. Teachers should observe this initial pair work, checking it against the analysis worksheet, then collect the student work products and complete the analysis tool. Ideally, teachers would be able to observe more than one pair of students working on the problems. Ask teachers to repeat the process with the Build-Up Strategies Worksheet. 

Discussion of Analysis: Session 2
When teachers reconvene, ask them to share what they’ve learned about students’ reasoning from their observations and review of student work. For areas where students are experiencing confusion, work together on plans to strengthen their foundational experiences with ratios. 

	“Look-fors”
	Observed
	In Written Work
	Notes

	Students use concrete materials to represent problem components. 
	
	
	

	Students create visual representations of problem components.
	
	
	

	Students accurately label problem components.
	
	 
	

	Students understand the notion of equality and the constancy of relationships in a ratio.
	
	
	

	Students use repeated addition to create equivalent ratios.
	
	
	

	Students use repeated partitioning to create equivalent ratios.
	
	
	

	Students use multiplication or division to create equivalent ratios.
	
	
	

	Students create ratio tables.
	
	
	

	Students reduce a ratio to a unit ratio form with a numerator of one.
	
	
	

	Students communicate their thinking when using a build-up or unit rate strategy.
	
	
	

	Students can accurately apply the cross-multiplication procedure.
	
	
	

	Students have more than one way to approach a problem.
	
	
	

	Students compare/contrast their solutions with those of other students.
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