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‘ Step 1: Formulate the problem ‘
Planning
the Review
‘ Step 2: Develop and validate the review protocol ‘
Narrow down the body of work
‘ Step 3: Search the literature Review title ‘
‘ Step 4: Screen for inclusion Review abstract ‘
Conducting s . ; .
{lie Reviews ‘ Step 5: Assess quality Review full-text ‘
‘ Step 6: Extract data ‘
‘ Step 7: Analyze and synthesize data ‘
Reporting . .
The Review ‘ Step 8: Report findings ‘
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On-line education in mathematics education changed in various aspects before and after COVID-19. This study
conducted a systematic literature review of 98 academic papers on on-line education published from 2017 to 2023 in
the field of mathematics education before and after COVID19. In particular, this study conducted content analysis to
organize on the definitions of various similar terms related to online education. In addition, this study explored
research trends on year, research subject, research method, on-line education type, and research topic by the
pre-COVID-19, COVID-19, and post-COVID-19 era. Also, a comparative analysis was conducted on literatures on the
effects of online education. As a result, first, it was confirmed that there is a need to organize the definitions of terms
similar to online education. Also, the implications of identifying the differences and hierarchies between each term can
be found. Second, it was confirmed that teachers’ expertise for on-line mathematics education was emphasized based
on the result of the rapid increase in the number of on-line education studies on teachers since COVID-19. Third, it
was confirmed that the number of studies on blended and flipped learning was high in pre-COVID-19, but decreased
in the COVID-19 era. Instead, in the COVID-19 era, studies on real-time interactive classes were rapidly active, and
even in the post-COVID-19 era, studies on real-time interactive classes still occupied a large proportion. Finally, it was
confirmed that the effectiveness of on-line education varies depending on the research background and model.
Accordingly, the need to be cautious in interpreting the results of each study on the effectiveness of on-line education
was confirmed. Based on these findings, this study presented implications for future research on on-line education in
mathematics education.
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