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Developing task design principles to foster
students' recognition of relativity of truth in
math education
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Daichi and Hinata solved the problem below in the following ways.

Problem. Divide the following figure into four same parts.

L } @ r—o—0
[ ] L ] @ *—o—9
Daichi’s solution Hinata’s solution

What do you think about these two solutions? Choose your thought from the

options 1-4 below and explain the reason for choosing it.

1

While Daichi’s solution is correct, Hinata’s solution is not correct.

. While Hinata’s solution is correct, Daichi’s solution is not correct.

2
3,
4

Both Daichi’s and Hinata’s solutions are correct.

Both Daichi’s and Hinata’s solutions are not correct.

The Geometry Task (an adapted and expanded version of a task from Beckmann,
2005). Credit: Cognition and Instruction (2023). DOI:
10.1080/07370008.2023.2293695
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Although a typical mathematical task has a single correct answer, in
some cases, the assumptions of a proposition determine its truth. Such
relativity of truth plays a major role in the development of mathematics.

Furthermore, in our daily lives, we must identify assumptions that
underlie each other's discussions and clarify such assumptions for better
communication. Hence, students' recognition of the relativity of truth
involving assumptions must be developed; however, how to encourage
such development in primary and secondary education remains unclear.

To address this issue, the researchers have developed principles that
support the design of mathematics tasks. Contrary to typical
mathematical tasks, the researchers introduced an innovation in which
the conditions of tasks are intentionally made ambiguous, directing
students' attention to the task assumptions.

The study is published in Cognition and Instruction.

The researchers collaborated with primary and secondary school teachers
to implement research cycles, each of which composed of designing a
mathematical task, implementing it in one or more classrooms, and
evaluating such implementation. Based on these research cycles, they
developed task design principles, which involved creating a task open to
different legitimate assumptions and conclusions by intentionally leaving
some of the task's assumptions implicit or unspecified, and demonstrated
the effectiveness of these principles.

The task design principles developed in this study allow teachers to
design relevant tasks independently and implement them in their
classrooms, which would foster their students' recognition of the
relativity of truth in different circumstances.

More information: Kotaro Komatsu et al, Introducing Students to the
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https://phys.org/tags/assumptions/
https://phys.org/tags/secondary+education/
https://doi.org/10.1080/07370008.2023.2293695
https://phys.org/tags/secondary+school+teachers/
https://phys.org/tags/classrooms/
https://phys.org/tags/truth/
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