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Abstract

During the development of curriculum frameworks for education-related departments,
quantitative courses are often listed as compulsory or elective courses. However, quantitative
courses are generally unpopular among students. Students disinterested in numbers are
disengaged and show reduced motivation to keep up with the course. Such students develop
anxiety toward learning, which consequently impacts their learning effectiveness. Using a
formative e-assessment approach, the study investigated the effects of a paper Interactive
Response System (paper-IRS)—Plickers—on students’ concentration, engagement, and
performance in their quantitative course. The study applied action research to an 18-week
quantitative educational statistics course carried out from February to June in 2019. Participants
were 17 graduate students. A mixed-method was used for data collection and analysis. Results
showed that (1) Plickers-assisted learning can be effectively integrated into quantitative courses
in higher education, and can effectively improve students’ concentration, engagement, and
performance in an educational statistics course; (2) through the process of action research,
Plickers-assisted learning highlighted the features of formative e-assessment and summative
assessment; and (3) in the cyclical process of action research, the Transformation, Reflection,
Application, Critical/Creative thinking, and Kindling (TRACK) framework can be applied as a
reflective process for teachers and an adjustment tool for students. Finally, several suggestions for
teaching and research are presented.

Key words: Plickers, Action Research, Paper Interactive Response System, Quantitative Course
Effectiveness, Formative E-Assessment
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