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Systematic Analysis of Student Errors

Purpose
Teachers of Algebra I can use this tool to review the work of students who are struggling in algebra and identify the types of errors that students make consistently when solving algebra problems. The intent is to identify patterns of errors that suggest underlying arithmetic or algebraic misconceptions and skills that require additional practice. 

Materials  
Examples from one or more students of completed work

Media 
Multiple Pathways to School Algebra, multimedia overview (7:17)

                                       This tool and related media and materials are located in the Doing What Works Library (https://dwwlibrary.wested.org/). For assistance, contact dww@wested.org.
Topic
National Math Panel: Major Topics of School Algebra 

Practice 
Multiple Paths

Systematic Analysis of Student Errors . 

1. Convene two or more algebra teachers who are willing to assist each other analyze the work of individual students struggling in algebra and identify next steps in remediation and practice to support students’ development.

2. Select recent work samples from a student experiencing difficulty in algebra. The samples should illustrate several types of problems and the steps the student took to solve the problems.

3. For each problem to be analyzed, teachers should first identify the skills and concepts required to solve the problem and record those in the first row, noting them in the appropriate column for the type of skill or understanding required.  Any given problem will likely require skills represented in several columns.  

4. Next, teachers should follow the steps taken by the student in completing the problem work and record each type of error made by the student or any misconceptions that can be seen, again in the appropriate column for the type of skill or understanding represented. For a given student, the group should analyze at least two or three problems. This discussion may also include recognition of the skills the student does appear to have mastered.

5. Once the error analysis is complete, the group should summarize the students’ skill needs and move to a discussion of possible strategies or interventions as next steps.

Protocol for Reviewing Student Work

Use the table below to record the discussion about the skill and concept requirements of each problem and then the types of errors made by the student.  Conclude the discussion with a summary of the errors and misconceptions and ideas for next steps to assist the student.

Student Name______________________________

	
	Arithmetic Concepts (e.g., use of commutative/ distributive principles)
	Arithmetic Operations/ Computation
	Algebraic Concepts (e.g., syntax of algebraic expressions
	Applications Incorrect Algebraic Procedure (e.g., translation of problem, relational statement)

	Example Problem (Notes about problem):

Calculate the slope between two points (x1 , y1) and (x2 , y2)


	Step #1  Concepts/Skills Required to Solve Problem


	Establish ratio of change in y-values to change in x-values:
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y2 – y1
x2 – x1
	Subtraction of integers or rational numbers
	Slope is defined as rate of change. It is the ratio of rise to run.
	Graph points to verify slope as either positive, negative, zero, or undefined.

	Step #2 
Identify Errors


	Order of values is not consistent in setting up ratio, such as:
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y2 – y1
x1 – x2
	Subtraction of negative numbers, such as -8 – (-3)
	Interchange values for rise and run to display ratio as run to rise.
	Incorrect plotting of points on coordinate system.

	Problem #1 (Notes about problem):



	Step #1  
Concepts/Skills Required to Solve Problem

	
	
	
	

	Step #2 
Identify Errors


	
	
	
	

	Problem #2 (Notes about problem):



	Step #1  
Concepts/Skills Required to Solve Problem


	
	
	
	

	Step #2  
Identify Errors


	
	
	
	

	Problem #3 (Notes about problem):



	Step #1
Concepts/Skills Required to Solve Problem

	
	
	
	

	Step #2 
Identify Errors


	
	
	
	

	Summary Notes and Observations



	Step #3 
Common Patterns 
of Error


	
	
	
	

	Step #4 
Next Steps:  

Re-teaching/ Practice/

Interventions 
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