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Abstract

In competitive games, dynamic difficulty adjustment—
which adjusts the challenge level according to the
player’s skill—is widely adopted as a key technique for
keeping players immersed. Traditional research on
dynamic difficulty adjustment primarily focused on
keeping players’ flow state. It was achieved through
approaches that decreased difficulty, such as reducing it
after a failure. This extends the player’s survival time, but
it also hides the player’s own mistakes and inefficient play,
leading to lost opportunities for skill improvement. This
paper proposes an Al that reverses the traditional concept
of dynamic difficulty adjustment and provides
instructional  feedback to improve player skill.
Specifically, using Tetris as the target, it measures in real
time the gap between the “optimal move” calculated by a
rule-based Al and the player’s actual moves. This paper
also proposes a negative feedback mechanism that
immediately increases difficulty when a low-quality move
occurs. In addition, two types of visual feedback
mechanisms are implemented to enhance player skill
improvement more effectively. The first is real-time
evaluation using pop-up displays during matches, and the
second is cumulative evaluation that can be reviewed in
graph format after matches. This paper investigates how
the combination of these dynamic difficulty adjustments
and visual feedback affects players’ learning efficiency.
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