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Abstract

Background = With the advancement of large language models (LLM), decision-support artificial
intelligence has spread across industries. However, decision-support Al text-based interactions fail
to reflect stepwise decision processes, increasing cognitive load. This study aims to design stepwise,
multimodal user experience (UX) and to evaluate its effectiveness.

Methods Based on a literature review, decision-making stages were defined, and a multimodal
prototype was designed to match stage-specific cognitive demands using literature, service analysis, and
in-depth interviews. Its effectiveness and user satisfaction were then evaluated through user testing.
Results The multimodal interface showed higher satisfaction, modality suitability, and decision-
support effectiveness. Visual structuring with auditory explanations improved comprehension, explicit
presentation of recommendation rationale increased trust, and visual plus haptic feedback clarified task
completion, supporting action transition.

Conclusions  Stage-based multimodal UX enhances decision-making support, addresses limitations of
text-centered Al services, and provides guidance for cognitively aligned, integrated Al interfaces.
Keywords Decision-Support AI, Multimodal User Experience, Interaction Stages, User Experience,
Human—AI Interaction
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Figure 3 Decision-Making Flowchart Based on Given Information
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Figure 4 Opportunity Areas for Al Application in Decision-Making
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Table 2 Analysis of Al Service Cases
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Table 3 Cognitive Demands by Decision-Making Stage and the Role of Multimodal Interaction
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Table 4 Structure of the In-Depth Interview Questionnaire
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