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This study aims to investigate how flipped learning-based socioscientific issue instruction (FL-SSI
instruction) affected middle school students’ key competencies and character development. Traditional
classrooms are constrained in terms of time and resources for exploring the issues and making decision
on SSI. To address these concerns, we designed and implemented an SSI instruction adopting flipped
learning. Seventy-three 8th graders participated in an SSI program on four topics for over 12 class periods.
Two questionnaires were used as a main data source to measure students’ key competencies and character
development before and after the SSI instruction. In addition, student responses and shared experience
from focus group interviews after the instruction were collected and analyzed. The results indicate that
the students significantly improved their key competencies and experienced character development after
the SSI instruction. The students presented statistically significant improvement in the key competencies

(i.e., collaboration, information and technology, critical thinking and problem-solving, and communication
skills) and in two out of three factors in character and values as global citizens (social and moral
compassion, and socio-scientific accountability). Interview data supports the quantitative results indicating
that SSI instruction with a flipped learning strategy provided students in-depth and rich learning
opportunities. The students responded that watching web-based videos prior to class enabled them to
deeply understand the issue and actively engage in discussion and debate once class began. Furthermore,
the resulting gains in available class time deriving from a flipped learning approach allowed the students
to examine the issue from diverse perspectives.
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Figure 1. FL-SSI instructional model

Table 2. Detailed information of SSI intervention
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Table 5. Results of paired t-test on the QSP21
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Table 6. Results of paired t-test on the CVGCA
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Appendix 1. Questionnaire for Students’ Perception on the 21** Century Skills
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Appendix 2. Character and Values as Global Citizens Assessment
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