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The purpose of this study is to develop a framework for analyzing the solution spaces of open-ended
task and to explore their usefulness and applicability based on the analysis of solution spaces
constructed by students. Based on literature reviews and previous studies, researchers developed a
framework for analyzing solution spaces (OMR-framework) organized into subspaces of outcome spaces,
method spaces, representation spaces which could be used in structurally analyzing students’ solutions of
open-ended tasks. In our research, we developed open-ended tasks which had various outcomes and
methods that could be solved by using the concepts of factors and multiples and assigned the tasks to
181 elementary school fifth and sixth graders. As a result of analyzing the student's solution spaces by
applying the OMR-framework, it was possible to systematically analyze the characteristics of students'
understanding of the concept of factors and multiples and their approach to reversible and constructive
thinking. In addition to formal mathematical representations, various informal representations constructed
by students were also analyzed. It was revealed that each space(outcome, method, and representation)
had a unique set of characteristics, but were closely interconnected to each other in the process. In
conclusion, it can be said that method of analyzing solution spaces of open-ended tasks of this study
are useful for systemizing and analyzing the solution spaces and are applicable to the analysis of the
solutions of open-ended tasks.
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