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Abstract

With the rapid advancement of digital technologies and instructional tools, game-
based learning has increasingly been recognized as an effective strategy for enhancing
learners’ motivation and learning outcomes. Among these approaches, detective puzzle
games that integrate immersive scenarios and task-based challenges have demonstrated
high educational potential by encouraging deep thinking and reasoning. However, most
existing puzzle games focus primarily on storylines and tasks, while relatively few
studies have explored how to systematically design and integrate clues, which are central
to reasoning. An evidence board, commonly seen in games and narrative works, serves
as a visual tool for organizing information and presenting complex events and reasoning
processes through causal and chronological connections. This visual structuring helps
learners consolidate information and clarify key issues. In educational applications, an
evidence board not only scaffolds the organization and understanding of knowledge but
also strengthens learners’ reasoning abilities and conceptual connections, making it
particularly suitable for puzzle games to address the current lack of systematic clue
presentation. Therefore, this study aimed to develop a detective puzzle game
incorporating an evidence board as an innovative instructional tool to help sixth-grade
elementary students more effectively organize social studies content. This study
explored two main questions: (1) Can the detective puzzle game enhance students’
learning performance in social studies? (2) Can the detective puzzle game increase
students’ motivation in social studies learning?

The developed detective puzzle game includes four key features: (1) immersive
scenarios and role integration to create a contextualized learning environment that boosts
motivation and deepens engagement; (2) an integrated evidence board design as the core
task mechanism, supporting learners in organizing information and clarifying event
relationships through visualization; (3) three main puzzle-solving mechanisms—
concept breakdown, relationship arrangement, and clue verification—that guide
students to systematically organize historical knowledge and construct causal reasoning;
and (4) a star-level reward system designed to enhance challenge, replayability, and
strategic thinking, thereby encouraging sustained engagement. These features aim to
balance gameplay enjoyment with meaningful learning content, making the instructional

process both engaging and educationally valuable.



To achieve the study objectives, the detective puzzle game was used as the
instructional tool for the experimental group, while the control group received the same
content adapted into a reading-based learning format. Participants included three sixth-
grade classes from an elementary school in New Taipei City, Taiwan. A quasi-
experimental design was adopted, using pre- and post-tests to measure learning
performance and a motivation questionnaire, supplemented by student feedback and
teacher interviews for qualitative analysis.

The results showed that (1) both the detective puzzle game and the reading-based
learning tool effectively improved students’ learning performance, with no significant
difference in progress between the two groups, indicating comparable effects on
knowledge acquisition; and (2) in terms of learning motivation, the detective puzzle
game group reported significantly higher scores in relevance and satisfaction. Student
feedback indicated that the detective puzzle game effectively sparked learning interest
and sustained engagement while helping them connect course content with personal
experiences. Teachers also affirmed the game's positive impact on classroom
participation and its support for inquiry-based learning. Overall, the detective puzzle
game demonstrated greater potential for enhancing learning motivation, highlighting its

promise as an instructional tool.

Keywords: Puzzle Game, Evidence Board, Digital Game-Based Learning
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