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[Table 2] Distribution
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of mathematical modeling stages of real-wolrd problems by grade (ratio: %)
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[Table 3] Distribution of mathematical modeling stages of real-world problems by domains (ratio: %)
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[Table 4] References for reconstructing textoook problems reflecting mathematical modelin stages
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[Table 5] Example of reconstruction problem - Application
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[Table 7] Class observation-Student  conversation
example 2
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[Table 8] Class observation-Student conversation
example 3
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[Table 9] Class observation-Student conversation

example 4
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Reconstruction and application of reforming textbook problems
for mathematical modeling process
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There has been a gradually increasing focus on adopting mathematical modeling techniques into school
curricula and classrooms as a method to promote students’ mathematical problem solving abilities. However,
this approach is not commonly realized in today’'s classrooms due to the difficulty in developing appropriate
mathematical modeling problems. This research focuses on developing reformulation strategies for those
problems with regard to mathematical modeling. As the result of analyzing existing textbooks across three
grade levels, the majority of problems related to the real-world focused on the Operating and Interpreting stage
of the mathematical modeling process, while no real-world problem dealt with the Identifying variables stage.
These results imply that the textbook problems cannot provide students with any chance to decide which
variables are relevant and most important to know in the problem situation. Following from these results,
reformulation strategies and reformulated problem examples were developed that would include the Identifying
variables stage. These reformulated problem examples were then applied to a 7th grade classroom as a case
study. From this case study, it is shown that: (1) the reformulated problems that included authentic events and
questions would encourage students to better engage in understanding the situation and solving the problem,
(2) the reformulated problems that included the Identifying variables stage would better foster the students’
understanding of the situation and their ability to solve the problem, and (3) the reformulated problems that
included the mathematical modeling process could be applied to lessons where new mathematical concepts are
introduced, and the cooperative learning environment is required. This research can contribute to school
classroom’s incorporation of the mathematical modeling process with specific reformulating strategies and
examples.
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