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Research on the relationship between the teaching effect and
cognitive load of virtual experimental environment in junior

high school chemistry education
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Abstract: The application of Virtual Laboratory Environments (VLEs) in education is expanding
rapidly, yet their effectiveness in middle school chemistry education and their impact on students' cognitive
load have not been thoroughly examined. This study employs a quasi-experimental design to investigate the
effects of VLEs in middle school chemistry instruction, with a focus on their impact on students' chemistry
knowledge acquisition, learning motivation, and cognitive load. The findings indicate that students using
VLEs showed significantly better understanding of chemistry concepts and knowledge transfer abilities
compared to the traditional laboratory group, while also experiencing a reduction in extraneous cognitive
load. Based on these findings, the study provides several recommendations for optimizing the use of VLEs in
chemistry education.
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