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Teachers often encounter challenges in supporting students with question generation and the development
of investigation plans in sensemaking activities. A primary challenge stems from the ambiguity surrounding
how students apply their conceptual understandings in this process. This study aims to explore how
students apply their conceptual understandings to generate questions and design investigation processes
in a sensemaking activity. Two types of student group activities were identified and examined for
comparison: One focused on designing a process to achieve the goal of sensemaking, and the other
focused on following the step-by-step scientific inquiry procedures. The design of investigation process
in each group was concretized with epistemic criteria used for evaluating the designs. The students’
use of conceptual understandings in discussions around each was then examined. The findings reveal
three epistemic criteria employed in generating questions and designing investigation processes. First,
the students examined the interestingness of natural phenomena, using their conceptual understandings
of the structure and function of entities within natural phenomena to identify a target phenomenon. This
process involved verifying their existing knowledge to determine the need for new understanding. The
second criterion was the feasibility of investigating specific variables with the given resources. Here,
the students relied on their conceptual understandings of the structure and function of entities
corresponding to each variable to assess whether each variable could be investigated. The third epistemic
criterion involved examining whether the factors of target phenomena expressed in everyday terms could
be translated into observable variables capable of explaining the phenomena. Conceptual understandings
related to the function of entities were used to translate everyday expressions into observable variables
and vice versa. The students’ conceptual understanding of a comprehensive mechanism was used to
connect the elements of the phenomenon and use the elements as potential factors to explain the target
phenomenon. In the case where the students focused on carrying out step-by-step procedures, data
collection feasibility was the sole epistemic criterion guiding the design. This study contributes to
elucidating how the process of a sensemaking activity can be developed in the science classroom and
developing conceptual supports for designing sensemaking activities that align with students’ perspectives.
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Figure 1. Domains of student
understanding used in sensemaking of
natural phenomena
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Figure 2. A sequence of the sense-making activity implemented in a science club

Table 2. Topics of activities conducted in 6 groups
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Table 3. Explanations of three domains of student understandings used in sensemaking of natural phenomena
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Table 4. An example of coding of student understandings from the transcript (Group 4, Lesson 5)
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Table 5. Use of conceptual understanding in discussion of epistemic criteria used for the design of investigation process
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