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                                     Abstract
How might research on metacognition, conceptual change, and students’ explanations inform the design of dialog systems in digital games to foster science learning and engagement? How might research on computer-adaptive testing (CAT) and hidden Markov modeling support online diagnostic modeling of students’ learning behaviors and understanding? How might a game analyze their problem-solving steps as well as explanation constructs in that dialog? This chapter explores these questions. Our goals involve (1) scaffolding students’ explicit articulation of connections between intuitive understandings and disciplinary concepts in the game environment while (2) providing mechanisms for online tracking of players’ evolving understanding to support adaptive scaffolding and provide formative and summative diagnostic information to teachers and researchers. Essentially, we propose that integrating research on conceptual change, scientific explanations, metacognition, CAT, and hidden Markov modeling in a digital game environment could simultaneously diagnose the formative and summative aspects of students’ understanding, and in this process provide an environment that fosters deep science learning. We first define the challenge of scaffolding deep learning in games at the cognitive level by contrasting constraint-based reasoning and model-based reasoning. We then explore the role of self-explanation in supporting model-based reasoning and dynamic assessment of students’ reasoning. This is followed by an outline of a model for game-based dialog to support explanation generation and analysis. This explanation dialog model leverages CAT techniques and hidden Markov modeling to develop and refine an ongoing analysis of a students’ understanding within the game based on students’ explanations within the dialog and their other actions within the game.
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