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[Abstract]

Education using digital media has become important due to the spread of COVID-19. In this situation, studies on educational
serious games have also increased, but educational serious games targeting high school students seem to have room for
improvement. Serious games for higher education have a lack of gamification elements, such as giving up probability in presenting
learning problems, which can break the user’s flow. Therefore, in this study, we intend to suggest methods to add gamification
elements so that users can maintain flow in serious games for higher education. Methods include giving probability to the story
in presenting learning problems and using point and badge gamification techniques to create continuous motivation. Ultimately,

using these methods, we develop the educational serious game that is good for high school students to immerse themselves in.
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Table 1. Serious Game Representative
and Disadvantages

Cases Advantages

Representative Case | Advantages Disadvantages

—The contents in the
stage has only
simple problem
solving

—Sudden shift to
problem solving has
the potential to
break user flow

—Learning objectives
are separated into
stages

—Learning objectives
divided into stages
harmonize well with
math curriculum

KnowRe

—Math curriculum
seamlessly blends
into the game’s
combat system

—Lack of lasting
motivation to keep
player to play the
game

King of Math

—Presents a concise
Ul that children can
intuitively understand
—Intuitive and
concise goal
presentation

-The in—game goal
is too concise for
older students to play

Dinosaur Math
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Table 2. Level of Item Attributes

Attribute Level 1 Level 2 Level 3 Level 4
Material Ruined Common Processed | Rare
Quality Poor Normal Good Best

Year Very Old Aged Young Newest
Fame Unknown Common Famous Legendary
Brand Fake Ordinary Luxury High-End
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