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<Abstract>

An Analysis on Cognitive Obstacles
While Doing Addition and Subtraction with Fractions

Kim, Miyoung?; & Paik, Suckyoon¥

This study was carried out to identify the cognitive obstacles while using addition
and subtraction with fractions, and to analyze the sources of cognitive obstacles.

For this purpose, the following research questions were established :

1. What errors do elementary students make while performing the operations with
fractions, and what cognitive obstacles do they have?

2. What sources cause the cognitive obstacles to occur?

The results obtained in this study were as follows :

First, the student’s cognitive obstacles were classified as those operating with same
denominators, different denominators, and both.

Some common cognitive obstacles that occurred when operating with same
denominators and with different denominators were: the students would use division
instead of addition and subtraction to solve their problems, when adding fractions, the
students would make a natural number as their answer, the students incorporated
different solving methods when working with improper fractions, as well as, making
errors when reducing fractions.

Cognitive obstacles in operating with same denominators were: adding the natural
number to the numerator, subtracting the small number from the big number without
carrying over, and making errors when doing so.

Cognitive obstacles while operating with different denominators were their
understanding of how to work with the denominators and numerators, and they made
errors when reducing fractions to common denominators.

Second, the factors that affected these cognitive obstacles were classified as
epistemological factors, psychological factors, and didactical factors.

The epistemological factors that affected the cognitive obstacles when using addition
and subtraction with fractions were focused on hasty generalizations, intuition,
linguistic representation, portions.

The psychological factors that affected the cognitive obstacles were focused on
instrumental understanding, notion image, obsession with operation of natural numbers,
and constraint satisfaction.

Keywords: addition and subtraction with fraction, cognitive obstacles
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