
Tool available @ AMTA 

Some questions have as few as two functioning 

answer choices that students are likely to select. 

One such example is on Question 4 of the FCI 

where students almost entirely select one of two 

answer choices.  Morris et al. (2006) shows that 

item response curves further allow for testing the 

effectiveness of the assessment instrument.

Transition Matrices

By using our rankings from the Item Response 

Curves we are able to construct Transition 

Matrices. The Transition Matrices show the 

relationships between student answer choices 

selected before instruction with those selected after 

instruction.  Positive impacts are indicated by 

changes in the students answer choices, not only 

from incorrect to correct but from a worse answer 

option to a better answer option (colored green in 

Table 1). The diagonal line going down shows the 

students who chose the same answer choice both 

pre and post test.  Students may move from better 

to worse answer choices (colored red in Table 1), 

which indicates a negative outcome.

The FCI Transition Matrices Tool is freely available 

on the American Modeling Teacher’s Association 

website.

http://modelinginstruction.org/researchers/evaluation-

instruments/fci-transition-matrix-tool/

Table 1. Transition Matrix for Question 5 on the FCI.

Table 2. Results of the Transition Matrix for Question 5 on the FCI.

Testing the Test Future Work

• Discuss with users the utility of the tool that we 

provide.

• Potentially add transition matrices as a feature 

on PhysPort.

• Create similar tools using transition matrices for 

other common assessments.  

• Group questions based on factor analysis and 

create a transition matrix for each factor.
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Figure 1. Item Response Curve for Question 5 on the FCI.

Table 3. Results of the changes in misconceptions on the FCI. 

Figure 2. Item Response Curve for Question 4 on the FCI.

Table 4.  Transition Matrix for Question 4 on the FCI.

In Question 4, a car and a truck collide and the 

question is what object exerts a greater force on the 

other.  Students select either that the truck exerts a 

larger force or that both objects exert forces of 

equal magnitude on each other.  The three non-

functioning answer choices may show how many 

students are randomly guessing on the test. For 

this question, there may be an opportunity to revisit 

the answer choices that are not functioning as 

distractors and consider making changes to the 

assessment instrument. 


