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Abstract

Game-Based Learning (GBL) leverages games to teach subject mat-
ter in a fun and engaging manner. Puzzle games, in particular, are
well-suited for creating interactive tutorials involving the discovery
of a single dominant strategy. These tutorials present challenges (or
goal chains) that offer players opportunities to learn through trial
and error, as exemplified by PuzzleScript [4]. However, it is cur-
rently unknown how puzzle-based tutorials can be more broadly
applied to create interactive tutorial environments for teaching
STEM subjects such as coding [5], logic [2], or game design [6].

We investigate how to integrate puzzles and learning goals into
tutorials that support personalized learning trajectories. We pro-
pose Procedural Tutorial Generation as a method and a field of
study for integrating learning goals into puzzles, developing inter-
active environments around puzzles, and procedurally generating
activities, interactions, and variations within those puzzles.

We present our progress and ongoing work, including: (1) a frame-
work for didactics-driven development of educational games [1];
(2) tutorial analytics that predict how players can learn from fail-
ure [8]; (3) generating puzzle tutorials based on rewrite rules and
verbs (Figs. 1 and 2) [7]; and (4) ~SCRABL, an educational board
game for teaching propositional logic (Fig. 3) [2, 3].
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(a) Easy (b) Intermediate (c) Hard

Figure 1: Maze Crawler levels generated by Daedale

(b) Variation 1a (c) Variation 1b

(a) Level 1: climbing

(d) Level 2: snaking (f) Variation 2b

(h) Variation 3a (i) Variation 3b

(e) Variation 2a

(g) Level 3: avoid traps

Figure 2: Lime Rick level variations generated by Deadale

Figure 3: Playing ~SCRABL at Hyperion Lyceum
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