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SUMMARY OF MASTER’S DISSERTATION

Student

Identification 82333577 Name Kosei Yamashita
Number

Title: Design and Evaluation of a Scenario-Based Learning System to Support
Industrial Designer Involvement in Space Equipment Development.

Abstract

This study addresses the question: "How can industrial designers participate in space
equipment development and contribute to usability improvements?" The goal is to identify
concrete support methods for overcoming participation barriers. To this end, a learning system
was designed, prototyped, and evaluated.

With the expansion of space tourism and private space stations, improving usability has
become crucial. Traditional space equipment is designed for trained astronauts, often lacking
intuitive operability. While industrial designers have significantly contributed to usability in
terrestrial industries, their involvement in space development is hindered by unique physical
constraints, strict processes, and extensive technical documentation. To resolve these issues,
this study proposes a learning system that enables industrial designers to quickly acquire space
development knowledge and access necessary technical information. The system emphasizes
comprehensive learning of space-specific knowledge and tacit knowledge acquisition in the
absence of prior examples. It is structured around three core elements: aggregation of
specialized technical information, scenario-based learning, and a GUI that minimizes cognitive
load. Users first learn fundamental concepts such as the space environment and design
standards, followed by scenario-based role-playing to bridge theory and practice. Direct links
to relevant technical documents enhance deeper understanding. The system’s key features are
an intuitive GUI for learning complex information and scenario-based learning to facilitate tacit
knowledge acquisition. An evaluation with five industrial design experts included: background
data collection, a comparison of learning effectiveness between web searches and the system,
comprehension tests with and without scenario-based learning, and a user feedback survey.
Results showed that using the system increased test scores from 2.0 to 4.4 out of 6, reduced
response time slightly, and led to positive qualitative feedback. The system effectively provided
structured learning and improved accessibility to technical knowledge.

Challenges remain, including a slight increase in error rates, learning outcome variations
by industry background, and resistance to technical documentation among some participants.
Future improvements should focus on Ul design, optimizing information volume, and
enhancing search functionality. Expanding practical scenario evaluations will further validate
its applicability. This study demonstrates the system’s potential to support industrial designers
in adapting to space development.

Keywords (5 words)

Tacit knowledge, space equipment development, industrial design, scenario-based learning,
Ul design
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3.27 U.S. RACK HARDWARE

The colors and finishes used in U.S. Rack Hardware shall be as specified in Figure 3.2.7-1.

Hardware Description Color Finish Sp;_cl iﬁﬁja:im]

Equipment Rack Utility Panel Recess ‘White Semigloss [27925 (1) J
Equipment Rack Utility Panel Text Characters |Black Lusterless |37038 (1)
ISPR Utility Panel Recess White Semigloss | 27925 (1)
ISPR Utility Panel Recess Text Characters Black Lusterless |37038 (1)
Functional Unit Utility Panel Recess (as White Semigloss |27925 (1)
applicable)

Functional Unit Utility Panel Recess Text Black Lusterless |37038 (1)
Characters

Rack Front Aisle Extensions Off-White Semigloss [27722 (1)
Overhead Rack Face Plates Off-White Semigloss |27722 (1)

Port Rack Face Plates Off-White Semigloss [27722 (1)
Starboard Rack Face Plates Off—White Semigloss [27722 (1)
Deck Rack Face Plates Off-White Semugloss |27722 (1)
Overhead Rack Utility Panel Closeouts Off-White Semigloss [27722 (1)
Port Rack Utility Panel Closeouts Off-White Semigloss |27722 (1)
Starboard Rack Utility Panel Closeouts Off-Whirte Semigloss |27722 (1)
Deck Rack Utility Panel Closeouts Off-White Semigloss (27722 (1)
Stowage Trays Off-White Semigloss |27722 (1)

FIGURE 3.2.7-1 U.S. RACK HARDWARE COLORS AND FINISHES
(PAGE 1 OF 2)
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