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Background As the concept and behavior of reading is augmented in the digital
environment, the importance of multi-modality becomes apparent while reading steps
grow increasingly diverse and complex. This paper claims that ‘Flow’ occurs when users
move through all of the reading steps seamlessly. In order to improve the Flow of digital
reading, we aim to discover and examine the specific reading stages and accompanying
multimodal elements supporting each stage depending on the content type and suggest a
digital reading ecosystem to promote and realize seamless reading for the achievement of

Flow.

Methods In this paper, we conducted a literature review and survey. The literature
review was focused on the act of digital reading, multi-modality, Flow, and the derived
reading stages. The survey investigated the discrepancies between a newspaper’s and a
research paper’s reading stages and their multimodal elements. Based on the results we

proposed a digital reading ecosystem.

Results Following the literature review, we discovered that digital reading consists
of three types of immersion: cognitive immersion created by the reader’s imagination,
affective immersion that is related to interest and motivation, and participatory
immersion that relies on the reader’s engagement. We extracted six reading stages of
digital reading: approaching, judging, collecting, comprehending, sharing and creating.
The results reveal differences between journal papers and news articles mainly in the
reading process and multimodal elements of each stage. The process of journal papers
involves the order of approaching, judging & collecting, comprehending and sharing.
The process of news articles involves the order of approaching, judging, comprehending,
collecting, sharing and creating. In terms of immersion, fast access is the most important
factor for both contents. Secondly, reproducing the experience of reading from printed
text, and expression tools, are critical elements for journal papers, communications via
SN, and related information are observed as the important elements for news articles.
Conclusion Based on the results, we propose a digital reading ecosystem, which aids
in realizing the seamless reading experience. We believe that this study provides useful
insights in designing reading apps that encourage ‘Flow’ in digital reading for knowledge
acquisition.
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