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ABSTRACT

Digital textbooks enable learning that is appropriate to the characteristics and level of learners through
various interactions. The purpose of this study was to develop an instruction model that can more
effectively use digital textbooks in elementary science classes and to verify its effectiveness. The results
were as follows. The instruction model for helping learners complete their learning by using digital
textbooks needs to receive diagnostic assessment and feedback on entry behavior, to build a self-directed
learning environment, and to interact with teachers, students, and digital textbooks as scaffolding. In this
study, we developed an instruction model using digital textbooks reflecting these characteristic. The
instructional model consists of preparation, practice and solidity step. In the preparation step, the learner
performs a diagnostic evaluation using digital textbooks. Based on the results, feedback provided at each
level can complement the entry behavior and maintain interest in learning activities. In the practice step,
self-directed learning is implemented using diverse functions of digital textbooks and various types of data.
In the solidity step, learners can internalize the learning contents by reviewing video clips which are
provided by teachers, performing problem-solving activities, and accessing outcomes accumulated by
learners in the community online. In order to verify the effectiveness of this model, we selected the
"Weather and our Life" unit. This experiment was conducted using 101 students in the 5th grade in B
Elementary School in Gwangju Metropolitan City. In the experimental group, 50 students learned using
a smart device that embodies digital textbooks applied with the instruction model. In the comparative
group, 51 students were taught using the paper textbooks. The results were as follows. First, there was a
significant effect on the improvement of the learning achievement in the experimental group with low
academic ability compared with the comparative group with low academic ability. Second, there was a
significant effect on self-directed learning attitude in the experimental group. Third, in the experimental
group, the number of interactions with the learner, teacher, and digital textbook was higher than the
comparative group. In conclusion, the digital textbooks based on the instruction model in elementary
science classes developed in this study helped to improve learners' learning achievement and self-directed
learning attitudes.
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Fig. 2. Procedure of instructional model development
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