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DEAR: Data-Enhanced Active Reading Using an E-book System
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Reading comprehension is a fundamental crucial skill for both academic success and daily life. In|
the realm of education, Active Reading (AR) strategies, which enhance reading skills and|
performance, have been primarily proposed within the context of language learning through the use
of paper-based textbooks. With the advancement and increasing popularity of e-books, there has|
also been an exploration of how these AR strategies might be adapted and applied within this new|
digital environment. However, existing research has mainly focused on analyzing test results rather|
than acquiring the reading process itself. There is also a noticeable gap in research regarding the
application of these strategies across various subjects and for learners with diverse educational
needs.

Thus, this dissertation highlights the importance of reading comprehension and introduces DEAR
(Data-Enhanced Active Reading), which integrates learning analytics (LA) with AR strategies. The
objective of DEAR is to leverage learning log data to enhance acquiring AR strategies for|
increasing reading performance. This framework employs the SQ4R strategy and has been|
simplified to align with AR activities conducted through BookRoll, an e-book system. An AR
dashboard was developed to provide a visual representation of the reading process extracted from
BookRoll.

The dissertation includes three studies. The first study analyzed the impact of DEAR and the AR

dashboard within Japanese high school English classes. The findings indicated that DEAR
improved students' reading comprehension and vocabulary, and the utilization of the AR dashboard
positively influenced their learning behaviors. The second study extended the application of DEAR
to the domain of programming code reading learning, assessing its impact on both the students and
the teacher. The implementation of DEAR in beginning programming courses at a university in|
India demonstrated benefits; DEAR aided the teacher in conducting in-class programming learning
activities and the utilization of the dashboard in class encouraged the students to engage with
reading outside the classroom. The third study investigated the possibilities and challenges of the
application of DEAR for children with special needs in inclusive learning contexts in Japan. This
study explored the potential of DEAR to support students with reading difficulties by visualizing
their reading behaviors and utilizing log data to provide targeted support.
In summary, this dissertation proposed a novel approach to enhance reading comprehension through|
the use of an e-book and AR strategies. It highlighted the potential of learning log data to enhance
educational outcomes across different contexts. The DEAR framework promised to make a
significant impact on reading instruction, offering valuable insights and tools for educators across
primary, secondary, and higher education levels.
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