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Get More Information about Learning from Selected 

Response Items in Math 
 
Selected-response questions, also known as multiple-choice, have a bad reputation. Many 
believe they promote memorizing facts over critical thinking and do not realistically 
measure learning. Others claim that multiple-choice items are prone to guessing and 
cheating. And most critics claim that they have caused the curriculum to be “dumbed 
down.” 
 
The solution for many is to advocate for the increasing role of tasks that require student 
writing. After all, careful analysis of student work on constructed-response items can yield 
profound insight into student thinking and strategy use. But these tasks are time 
consuming to create and evaluate. Scores can be inconsistent from one evaluator to the 
next. Contrast this to multiple-choice items, which are easy to score automatically and are 
highly consistent. 
 
The dichotomy between assessments that are too superficial and those that take too much 
time to evaluate can be addressed in some interesting ways. Among those solutions are 
multiple-choice items that are constructed to identify common errors or misconceptions. 
With this type of multiple-choice item, close analysis of response patterns can yield insights 
similar to constructed response items in much less time. 
 
Examples of Multiple-Choice Items to Probe Understanding of Addition and Subtraction 
Concepts 
 
The following examples show how multiple choice items can be used to probe 
understanding of addition and subtraction concepts.   
 
Subtraction, the standard algorithm and word problems 
Students learning to use the standard algorithm for subtraction of multi-digit numbers 
often do not connect the procedure to their understanding of place value. Because of this, 
they make regrouping errors (do not carry or borrow correctly). Additionally, they may 
add instead of subtract, especially in the context of solving word.  
 
The following two items are designed to identify these common regrouping and operation 
errors by embedding the errors in the wrong answer choices. 
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Using properties of operations and number sense strategies 
An important aspect of fluency with addition and subtraction is using strategies based on 
number sense and understanding of the properties of numbers and operations. For 
example, a student can use compensation strategies or derived facts to use known sums or 
differences to find related unknown sums or differences. If 4+4=8 is a known fact, then a 
student can reason that 3+4=7 because I took 1 from one of the 4s so I took 1 from the sum. 
This is an especially valuable strategy when working with larger numbers.  
 
The following items are designed to provide evidence of the use of compensation strategies 
and place value strategies. A student could solve these items through calculation, but doing 
so will take more time. Noticing which students finish in less time can provide evidence of 
which students are using number sense and properties and which are not.  
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Explicitly using regrouping 
Another way to probe reasoning about applying place value to calculations is to integrate 
common classroom objects or manipulatives into the item. The following item uses base 
ten blocks and the expanded form of a number after regrouping. This item requires a 
flexible and advanced understanding of regrouping.  
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Making Instructional Decisions Based on Error Patterns 
 
The results of assessments composed carefully designed multiple-choice items can provide 
information to differentiate among students’ levels of understanding. A teacher looks for 
patterns in distractor selection and then asks herself why these patterns might be 
occurring.  
 
For example, one group of students makes regrouping errors when they solve basic 
calculation problems and problems with base ten blocks, but they do not make the same 
types of errors when they solve word problems or the number sense problems. Why? Could 
it be that they are applying a different strategy for each type of problem? If so, a teacher can 
help them build upon informal strategies to make sense of more standard algorithms. 
 
Another group of students might be do well on calculation problems, base ten problems, 
and number sense problems, but they make many errors on word problems and take a long 
time to complete the assessment. Why? Perhaps these students have memorized the 
algorithm but struggle to make sense of the word problems and don’t use number sense 
and properties to facilitate mental calculations.  
 

Keys for Success  
It is clear that the approach of analyzing error patterns won’t work with any old multiple-
choice item. For this approach to work, two things must happen. 

1. Multiple-choice items must be constructed so that answer choices are based on 
error patterns. 

2. Educators need to understand the error patterns in order to evaluate student 
results and make meaningful instructional decisions. 

 
 
 
 

 

 
 
 


