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Abstract : This study uses the Emotional-Cognitive Model (ECM) to explore the application value of emotional design in
mobile applications and automotive infotainment interfaces. With the rapid expansion of mobile applications, emotional
design has become a crucial factor in enhancing user experience, particularly in encouraging satisfaction and loyalty. The
study examines both the effectiveness and limitations of emotional design, and investigates the negative effects of emotional
information overload on interface usability. Building on Norman’s three-level model, emotional design is classified into
visceral, behavioral, and reflective stages. Stage-optimized strategies are then proposed to achieve balanced emotional
cognition. Through empirical analysis, the study establishes a mobile interface design framework based on emotional
feedback mechanisms, and simulates user scenarios to predict improvements in satisfaction and loyalty after interface
optimization. The results confirm that appropriate use of emotional elements—such as color, motion effects, and linguistic
feedback—significantly enhances user experience by evoking positive emotions, strengthening user affinity, and encouraging
continuous use. By integrating theoretical perspectives (based on Norman’s model) with empirical case studies, this research
provides a comprehensive approach that extends beyond design guidelines, and establishes a methodological foundation for
scientifically evaluating and optimizing the emotional interaction quality of in-vehicle infotainment (IVI) systems.
Furthermore, it discusses the viability of the ECM-based emotional design strategy developed for mobile contexts to IVI
environments, presenting an integrated emotional framework that connects mobile and automotive user experiences.
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Fig. 1 Retention rates 2021 and 2022 (Global)

Source: Adjust. (2023). Get the mobile app retention benchmarks for 2023.
Retrieved from https://www.adjust.com/blog/get-the-mobile-app-reten-
tion-benchmarks-for-2023/

Fig. 2 Day 1 retention rates (Global and regional)

Source: Adjust. (2023). Get the mobile app retention benchmarks for 2023.
Retrieved from https://www.adjust.com/blog/get-the-mobile-app-reten-
tion-benchmarks-for-2023/
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Fig. 3 Day 1 and Day 30 retention rates 2022 by vertical (Global)

Source: Adjust. (2023). Get the mobile app retention benchmarks for 2023.
Retrieved from https://www.adjust.com/blog/get-the-mobile-app-reten-
tion-benchmarks-for-2023/
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Table 1 Applications and the cognitive stages of ECM

Emotional design Cognitive

Application Expected effect
elements stage
Color feedback buttons, . Induces immediate
. Visceral + .
Coupang user-friendly language . clicks, enhances
. . Behavioral X
notifications conversion rate
Anthropomorphic Strengthens
S animations, emotional Visceral + emotional empathy,
now . . . . .
filters, interactive motion | Reflective fosters emotional
effects attachment
Achievement badges, . Facilitates goal
. i Behavioral
Fitda visualized chart records, + management,
itdays . L. . .
Y voice-based motivational . reinforces continuous
Reflective . i
feedback usage intention

Procedural guiding . tional
mproves operationa!
motion effects, button Behavioral P . Pe
Baedal clarity, enhances

feedback animati +
Minjok cedback anmations, interface reliability

Reflective . e
and reuse intention

order confirmation and
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Table 2 Comparative empirical evidence of emotional design

element
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stages
Dail Motion effects and feedback
. ai . . .
Data.ai Y . design enhance immersion
average | Behavioral
(2023) 3 and extend user engagement
usage time .
time
Visual motion effects and
Data.ai Overall | Behavioral | content experience improve
ata.ai . . . .
(2024) usage time + satisfaction and attention,
trends Reflective | promoting long-term usage
intention
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