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Abstract

In the “Science and Technology learning territory” on Grade 1-9 Curriculum, the assessment
of scientific inquiry usually requires a period of time for scientific observation and keeping
laboratory records. This activity focal point is to evaluate whether it has scientific inquiry ability in
the implementation portfolio. However, it is not easy to trace and evaluate students’ scientific
inquiry behavior during the inquiry process due to the fact that the Biology inquiry activities often
take long time to observe. To solve this problem, this thesis proposed a virtual game-based platform
using plant-growing as an example to construct a junior high school’s Biology portfolio assessment
combining with capability indices. For applying various assessment indices to game-based
assessment activities, the capability of scientific inquiry are clarified by concept map into four
dimensions including *“observation”, “assumption”, “test” and “data research”. It can clarify the
different scientific research behaviors by designing a game-based scientific research evaluation
model using student’s operation order and the level degree of education as default operation
portfolio. To evaluate the effectiveness of our system, 27 seventh grade students participated the
game-based scientific inquiry portfolio activities. According to experimental results, there were 11
kinds of scientific behavior models fitting in predefined classification and two of behaviors
“observing before assuming and testing” and “testing before observing” are obviously performed.

From the questionnaire feedback of students, the system can support the students easily understand

the process of scientific inquiry .

Key Words: Abilities for scientific inquiry, Performance Assessment, Portfolio assessment,

Game-based assessment, Scratch.
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