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The self-directed inquiry to improve students’ core scientific competency is an important teaching method.
Students experience a variety of difficulties in carrying out their inquiry tasks, sometimes fail to produce
the desired results, or fail to perform a meaningless inquiry. This study was conducted to identify the
causes of difficulties and failures in students’ self-directed scientific inquiry. The study involved 16 high
school students with experience in science research at science high schools and science-focused high
schools. The data collection consisted of in-depth interviews centered on semi-structured open questions.

Keywords: Qualitative data analysis was imputed by finding paragraphs from the interview material that might reveal
self-directed scientific inquiry, the difficulties and failures experienced by participants and the reasons for them. The study found that
cognitive bias, case study, core most of the causes of failure were lack of ability, incomplete procedures, and selection of complicated
competency tasks. A variety of cognitive biases, such as overconfidence, planning fallacy, and groupthink, were also

analyzed as causes. Based on the results of the study, it is necessary to develop an educational strategy
that students can be fully prepared to reduce their trials and errors in a self-directed inquiry maximally.
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