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Beware of “Gaps” in 
Students’ Fraction 

Conceptions
Many students have a dominant part-whole conception of fractions. We examine why 

this is problematic and explore strategies to move students beyond this limitation.



WHY ARE STUDENTS REASONING THIS WAY?

Patrick Sullivan, he/him, patricksullivan@missouristate.edu, is an associate professor of mathematics at Missouri 
State University. He is interested in transforming the teaching and learning of mathematics so that more stu-
dents love mathematics.

Joann Barnett, she/her, joannbarnett@missouristate.edu, is an instructor at Missouri State University. She 
teaches elementary mathematics methods undergraduate and graduate course. She is interested in supporting 
teachers and students in learning to enjoy working with fractions.

Kurt Killion, he/him, kurtkillion@missouristate.edu, is a retired professor of mathematics at Missouri State 
University. He is interested in helping everyone think deeply about what they are learning.

A Student Uses Gap Reasoning to Compare  and 



MOVING STUDENTS FORWARD FROM 
THESE CONCEPTIONS

A Student Uses Part-whole Reasoning to Compare  and .

Residual Reasoning

Student B Explanation that 



Using a Part-Whole Conception to Create 



WHY IS THIS PROBLEMATIC?

Using a Fraction Tower with Discrete Objects to Compare  and 

Example of a “Missing Piece” Model



Fraction Comparisons to 
that Yield Correct Answers Using 
Gap Reasoning

INSTRUCTIONAL RECOMMENDATIONS



Model of the Fraction Addition Problem  + 

Tasks to Uncover Students’ Fraction Conceptions





Example of Student Work Modeling Task 1

Example of Student Reasoning 
About Task 1



CLOSING THOUGHTS

Illustrating How Much is Left to Reach the Whole



Example Using “Missing Piece” Models to Compare 2/6 and 2/8


