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Design and Evaluation of a Situated e-Learning Game and
Teaching Content on Circle Graphics Supported by Tablet
PCs in an Elementary School

Weng, Shih-Ju'  Young, Shelley Shwu-Ching”  Wei, Chi-Ting’

Abstract: The concept of the area of a circle has long been considered a challenging topic in
elementary school geometry. This study explored an innovative contextual instructional design
that integrated tablet computers and technology-mediated contextual digital games to support
students’ learning of circle area concepts. The study examined students’ learning effectiveness,
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problem-solving processes, and learning experiences, with the aim of enhancing their

understanding of geometric concepts. To achieve this goal, the research team developed a

contextual digital game entitled “The Magical Journey of the Circle: The Battle to Save Auntie

Tiger.” The game embedded learning tasks within a story-based time-travel rescue narrative to

create a meaningful learning context. A quasi-experimental design was implemented using

naturally formed classes. The experimental group (n = 14) engaged in contextual digital game

activities using tablet computers, whereas the control group (n = 13) completed traditional

paper-and-pencil exercises. Both groups participated in pre- and post-tests of mathematics

achievement and interviews. The findings indicated that contextual digital game-based

instruction enhanced students’ interest in learning geometry and significantly improved their

performance in solving problems involving the areas of circles and composite figures. In

addition, tablet-based challenge activities facilitated students’ problem-solving thinking

processes when addressing composite figure area problems. Overall, the contextual

instructional design of “The Magical Journey of the Circle” proved to be an effective

instructional support for sixth-grade mathematics learning. The design principles derived from

this study may provide useful references for educators seeking to develop or promote

innovative contextual teaching approaches, and directions for future research were also

suggested.

Keywords: Van Hiele geometric thinking level, tablet PCs, situated-learning, circle and
complex graph area, digital game-based learning
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