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Collaborative GD
—® composition improves
business performance.
School education can

Both doc-composition
incorporate collaborative GD

efficiency and CT skills
improve by using graph

composition without extra
cost and improve the

—® documents (GDs) instead
of text documents (TDs).

learners' CT skills. (Hasida, et

al., 2024)

GDs are easier to
collaboratively

compose than TDs
(Zhang, 2020)

The content of any TD
can be expressed by
some GD.
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Graphs (concept maps, argument
maps, mind maps, etc.) have so
far been used not as proper docs
but as auxiliary materials for
education, idea generation, etc.

Doc composition
efficiency improves by
utilizing graphs
(Yagishita, et al., 1989)

Graph composition improves
CT skills (Ortiz, 2007; Twardy,
2014; van Gelder, 2015;
Cottenie & Staempfli, 2016;
Barta, et al., 2022)
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