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An Investigation of Attentional Allocation toward Closed Contours in
Visual Juxtaposition: An Experimental Proposal
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Research on Design Honesty through Visual Subtraction and
Mono-materiality: A Case Study of Hinoki Remanufacturing at the
Ziguan Furniture Woodworking Factory, Environmental Protection

Bureau Kaohsiung City Govemment
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Abstract

"Environmental protection is merely cold data unless transformed by visual design; only when sustainability
becomes an aesthetic can it evolve into a hallmark of civilization." In the global transition toward a circular economy,
academia has recognized that the invisible barrier to resource regeneration is often not a limitation of technology, but
rather the pervasive "decorative waste" inherent in the design process.Contemporary industrial design faces a severe
conflict between "material essence" and "commercial aesthetics." Driven by a desire to stimulate consumption through
visual perfection, designers frequently coat products with composite films, heavy-metal paints, or high-strength
chemical adhesives to mask the flaws of inferior base materials, such as particle boards or low-grade recycled fillers.
While this "visual-first" strategy may enhance short-term marketability, it inherently constitutes a form of "aesthetic
hypocrisy." At the end of a product's life, these decorative coatings cannot be easily removed by physical means,
rendering material separation and reprocessing impossible for waste management facilities. Consequently, these
"unrecyclable composite wastes" are often forced into down-cycling, or worse, directed to incinerators or landfills,
leading to severe environmental pollution. As a traditional industrial hub, Kaohsiung City is at a critical juncture in its
transformation into a "Net-Zero City." Faced with mounting industrial and domestic waste, end-of-pipe disposal

facilities are nearing capacity. The motivation for this research is to propose a source-based solution: if design



interventions occur at the initial stage, replacing blind "decorative packaging" with "honest design," it could
significantly reduce the city's carbon footprint and fundamentally alleviate environmental burdens. Keywords: Visual

Subtraction, Honest Design, Mono-materiality, Circular Economy, Sustainable Design
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Abstract

This study investigates how experiential learning through sustainable transportation—a campus-to-campus bike
ride—can shape students' awareness and design thinking in the context of community-based sustainable design
education. Conducted as part of the "Commercial Space Design 1" course at National Taiwan Normal University, the
activity involved junior design students biking between two campuses of National Taiwan Normal University (NTNU),
passing by a partner university within the NTU system. A pre-ride questionnaire and post-ride interviews assessed
changes in perceptions of sustainable mobility, commuting challenges, and how these experiences informed students'
design proposals for a student facility in a converted Japanese residential building. Results suggest that embodied
experience through biking heightened students' awareness of sustainable commuting challenges and opportunities and
influenced their design priorities toward inclusive, environmentally responsive community spaces. The study provides a
model for integrating mobility-based fieldwork into sustainability-focused design curricula.

Keywords: Sustainable Design Education, Experiential Learning SDGs, Community-Based Design

1. Introduction

One dimension of sustainable development is articulated in SDG 4: Quality Education (Burbules et al., 2020;
Cebrian et al., 2020; Owens, 2017). This goal emphasizes inclusive, equitable, and effective learning environments that
foster critical thinking, creativity, and problem-solving (AlAli et al., 2023; Chan & Nagatomo, 2022; Tang et al., 2020).
In design education, experiential learning methods—where students actively engage with real-world challenges—have
been shown to elevate cognitive engagement and deepen understanding of complex, interdisciplinary issues (Demirbas
& Demirkan, 2003; Kolb, 2014; Parisi et al., 2017).

Design education is increasingly called upon to address the pressing challenges of sustainability and community

resilience (Chan & Nagatomo, 2022; Gaziulusoy & Ryan, 2017; O'Rafferty et al., 2014). Amid climate change and
urbanization, future designers must grapple with resource use, accessibility, and livable environments. As a response,
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there is a growing shift toward integrating real-world, community-based projects into university design curricula,
emphasizing active learning and social responsibility (Dal Magro et al., 2020; O'Brien & Sarkis, 2014).

Aligned with the United Nations Sustainable Development Goals (SDGs), particularly Goal 11: Sustainable Cities
and Communities and Goal 13: Climate Action, sustainable transportation is critical in reducing greenhouse gas
emissions, improving public health, and enhancing urban liveability (Bigazzi & Wong, 2020; Liu et al., 2023).
Encouraging active mobility, such as biking, is essential to achieving these goals, as it supports inclusive access to
education and work, reduces congestion, and fosters a more significant connection with the built environment (Yin et
al., 2024). In the context of university campuses, promoting biking infrastructure and culture also contributes to creating
healthier, more sustainable academic communities.

This study explored one pedagogical strategy: an experiential bike ride between two National Taiwan Normal
University (NTNU) campuses, passing by a partner university within the NTU system. The broader educational goals of
sustainability and human-centered design guided the course. It encouraged students to design for others and immerse
themselves in the experiences of the people they aim to serve. The primary objective was to assess how participating in
a physical, sustainable commuting activity could improve students' spatial awareness, environmental sensitivity, and
design empathy.

2. Background

2-1 Geographic Context and Student Commuting Conditions

Taipei City, notably the surrounding National Taiwan Normal University (NTNU), National Taiwan University of
Science and Technology (NTUST), and National Taiwan University (NTU), is characterized by high urban density and
intense land use. The concentration of academic institutions, student residences, and commercial activity results in a
dynamic but congested urban environment. This density presents challenges and opportunities for sustainable mobility,
especially in integrating active transportation options such as biking into the daily routines of university students.
Figure 1. The commuting path in between campuses indicated by NTNU
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For students enrolled in the NTU system—comprising NTNU, NTU, and NTUST—the need to travel between
campuses for shared courses is common. While public transportation options like MRT and buses are heavily used,
many students rely on scooters, citing flexibility and time savings. However, these commuting habits often come with
environmental trade-offs, and concerns about sustainability are growing among the student population. The lack of
adequate cycling infrastructure, inconsistent bike lane quality, and concerns over road safety further complicate
students' transportation choices (Figure 1). The faculty members at NTNU recognized the challenges students faced
regarding their commuting conditions and decided to undertake a research project to investigate these issues thoroughly
(National Taiwan Normal University, 2024).

2-2 Design Education and Sustainable Development

Design education emphasizes innovation, human-centered approaches, and problem-framing before solution
development (Exter et al., 2020). Through reality-based tasks, students are encouraged to think critically and creatively
about complex, real-world problems. These approaches position design education as a major contributor to achieving
the SDGs by cultivating skills directly applicable to socially and environmentally responsible design (Nagatomo, 2024).
The "Commercial Space Design I" course at NTNU provides opportunities to connect design theory with real-world

42



2026 FEt B LRI &

practice through Project-Based Learning (PBL). The course encourages students to develop cognitive skills related to
social, environmental, and spatial dynamics by transforming an existing structure and incorporating experiential
learning methods. In this course, the primary assignment asked students to design a university campus extension
space—an adaptive reuse of a Japanese-style house—that would serve as a rest, recharge, and study facility for students
commuting between campuses (Figure 2).

Figure 2. The Japanese Colonial Period building for assignment site for Commercial Space Design I

/ i S 4 T . ——

The envisioned space was intended to provide transitional comfort and utility, supporting sustainable transportation
through proximity to bike infrastructure and offering a place to stop by between academic destinations. Integrating a
bike ride into the course served as a contextual field exercise and a way to challenge students to evaluate how physical
commuting experiences shape user needs in spatial design. The activity encouraged students to empathize with
everyday urban mobility users and connect environmental behaviour to build environment solutions. This approach
aligns with pedagogical models that prioritize experiential and situated learning.

2-3 Adaptive Reuse of Japanese Houses in Taiwan

Taiwan's built environment includes numerous Japanese-style residential buildings, many of which date back to
the colonial period and have been preserved for their architectural and historical value (Tsai, 2017). In Taipei and other
urban centers, these structures are often repurposed using traditional construction methods and design principles for
educational, cultural, and public purposes (Jenna Lynn Cody, 2021). Their wooden construction and human-scale
proportions provide flexible opportunities for adaptive reuse. However, transforming these buildings to accommodate
contemporary functions while preserving their heritage requires thoughtful design interventions that align with
principles of sustainability.

Several successful examples of adaptive reuse can be found throughout Taipei. For instance, Leputing—a

Figure 3. Japanese Government Dormitory Figure 4. Japanese Colonial Residential Building with

Repurposed as a Restaurant in the Da’an Districtin ~ Adoptable Re-use for Commercial Space in Quin Tian Street

Taipei. From 1}/IEDIASPHERE COMMUNICATIONS  in Taipei.
e PR 7 ] ..- . >,

e R P—— 1y == ;
Japanese-French fusion restaurant—occupies what was once an abandoned dormitory for government officials. It has
been carefully restored using traditional building techniques. By incorporating natural materials such as straw, clay, and
bamboo, the renovation revives the authentic charm of Japanese-style architecture while preserving the cultural memory
of Taipei’s past (Jenna Lynn Cody, 2021). Another notable example is the Qing Tian Street area in Taipei, which
features multiple restored Japanese-era houses. These projects maintain architectural integrity while fostering new
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forms of civic engagement and community use. Such cases illustrate the potential of adaptive reuse to revitalize aging
wooden structures in a way that is both low-impact and culturally meaningful. They demonstrate how traditional
architecture can be integrated into the modern built environment, supporting heritage preservation, sustainability.

The selected building near NTNU exemplifies the adaptive reuse potential of Japanese-style residences. Its
modest scale, walkable location, and historical character offered students a real-world case of integrating sustainability
and cultural sensitivity. Rather than treating the building as a blank slate, students were encouraged to recognize the
spatial limitations and cultural cues inherent in such heritage structures. The site allowed for critical engagement with
design constraints and opportunities in urban regeneration, echoing broader efforts across Taiwan to reconcile
preservation with evolving public needs.

3. Research Question
This study investigates how a site-based, experiential learning activity—specifically, a bike ride between two
NTNU campuses—can influence students' design thinking and sustainability awareness. Taipei's geographic density
and students' commuting conditions in the NTU system present a unique context for exploring sustainable mobility.
Furthermore, integrating this experience into a design studio centered on adaptive reuse highlights the potential of
design education to bridge real-world challenges with creative, context-sensitive spatial solutions.

This research critically examines how students reflect on their commuting experience and transform those
reflections into tangible design concepts. It also aims to evaluate whether such experiential methods align with the
broader educational objectives outlined in the Sustainable Development Goals (SDGs), particularly in promoting
quality education, sustainable cities, and climate action.

The following research questions guided the study:

(1) What did students find most valuable and challenging about biking between two campuses, and how did it
influence their views on sustainable commuting?

(2) How did the experiential biking activity inform their understanding of community infrastructure and spatial
design opportunities?

(3) In what ways did students apply insights from their biking experience to adaptively reuse a Japanese-style
house into a multifunctional student facility?

4. Methodology

This study adopted a qualitative, design-based research approach embedded within a junior-level studio course.
The course structure enabled students to engage with sustainability through conceptual learning, direct physical
experience, and applied design work. The course aimed to connect students' daily realities with broader
socio-environmental issues by embedding the bike ride as a pedagogical tool.

The project was situated in the context of urban commuting within Taipei City, which is characterized by
high-density and multimodal transport infrastructure. The experiential component enabled students to experience the
challenges of urban transportation directly. Meanwhile, the design assignment encouraged them to translate these
experiences into spatial solutions for a specific site. This methodology embodies the principles of experiential learning
and user-centered design, where insights are gained through action, observation, and reflection.

Participants included 10 junior and 2 master students from the Department of Design. Data collection involved:

(1) Pre-ride questionnaire: Assessed existing commuting methods, perceived barriers to sustainable transportation, and
preferences for commuting-supportive spaces.

(2) Bike ride activity: A guided ride between two National Taiwan Normal University (NTNU) campuses, passing by a
partner university within the NTU system, simulating inter-campus commuting?

(3) Post-ride reflection questions: Seven open-ended questions guided the interviews, covering students' biking
experience, safety concerns, cross-campus commuting, and perspectives on sustainability. These were designed to
prompt reflection on the feasibility of biking as a daily commuting method and evaluate the concept of a one-stop
student facility.

(4) Students' design project: Students incorporated insights into their final design proposals for the adaptive reuse
project.

5. Results

This chapter presents the study's findings, and the research questions outlined. The analysis draws from four
sources of student engagement: the pre-ride questionnaire, observations from the bike ride activity, post-ride interview
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reflections, and the thematic analysis of final design proposals. Together, these components reveal how experiential
learning through biking influenced students' understanding of sustainable transportation, community infrastructure, and
adaptive reuse design strategies. The following sub-sections are organized to reflect the chronological and
developmental flow of the course activities, beginning with students' initial perceptions and concluding with the
thematic synthesis of their final projects.

5-1 Pre-Ride Questionnaire Result

The pre-ride questionnaire gathered responses from eight students about their commuting habits, perceptions of
environmental impact, and interest in sustainable alternatives. Most students commuted via public transportation or
motorcycles, with only one using a bike regularly. Most lived within 3 to 10 kilometres of campus, and commutes
typically lasted 15 to 30 minutes.

When students were asked about the factors influencing their choice of transportation, they ranked convenience,
time, and safety as their top priorities, while environmental concerns were less significant. However, most students
indicated that they would consider switching to more environmentally friendly modes of transportation, such as biking
or walking if improvements were made in safety, affordability, and convenience.

Unsafe road conditions, unclear or lacking bike lanes, distance, and insufficient bike parking facilities were
barriers to adopting greener commuting options. While several students expressed general support for reducing
environmental impact, only a few felt compelled to make it a factor in their daily commuting decisions.

One key insight came from a question about what students typically do after class before going home: many preferred to
stay near campus or travel to commercial areas. The feedback supported the relevance of a "one-stop facility" near
public transportation or biking routes. Nearly all students agreed that having a rest-and-study hub between destinations
could support more sustainable commuting behaviour.

Figure 5. Pai Chart of Question Response on Post-Ride Questionnaire

Would a one-stop Tacility near public transportation of a school-operated calé whereyou could do
homewark make you more comfortable with sustainable commuting options?
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5-2 Route No.2 Bike Ride Activity Observation

The bike ride activity formed a key experiential component of the course. A total of twelve students—ten juniors
and two master's students—first visited the Japanese-style residence designated as their design site. This visit helped
ground their upcoming design task in an actual physical context.

Following the site visit, students participated in a guided route no.2 bike ride from the NTNU main campus to its
secondary campus, typically taking 15 to 20 minutes by bicycle. The ride was conducted using rental bikes and was
intended to simulate a regular inter-campus commute within the NTNU system. The ride occurred during peak
commuting hours, overlapping with evening rush hour traffic.

Figure 6. The Corse Activities (Left: Site Visit and Observation, Middle: Bike Ride between NTNU Campuses, Right:
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End of the Bike Ride at NTNU GungGuang Campus)

Students encountered various challenges throughout the ride. Heavy vehicle and scooter traffic, lack of
continuous bike lanes, and shared roads with unclear boundaries created a stressful and sometimes dangerous
environment. Despite the short distance, the timing and urban density made the ride more difficult than expected, giving
students first-hand insight into the barriers that discourage daily biking.

This embodied experience was crucial in sensitizing students to the infrastructural and psychological factors
influencing commuting decisions—insights they would later apply in their design responses.

5-3 Post-Ride Reflection

To further evaluate the impact of the biking activity, seven students were interviewed using a set of open-ended
questions exploring their experience, concerns, and design insights. A simplified summary of interview themes is
shown in Table 1 below.

Table 1. Post-Ride Reflection Organized by Theme

Theme Key Insights

Benefits of Biking Flexibility, cost-efficiency, avoiding bus schedules, scenic experience

Safety Concerns Inadequate bike lanes, scooter traffic, rush hour crowding, unclear road
demarcation

Proposed Improvements | Dedicated bike lanes, more Ubike stations, department-level bike infrastructure

Feasibility of Daily Mixed responses: many concerned about rush hour safety, some support for

Biking short-distance biking

One Stop Facility Generally viewed as helpful, especially with Ubike integration, rest areas, and
weather protection

Environmental Students recognized value but often chose public transport for safety and

Awareness convenience

Qualitative analysis of student interviews uncovered specific challenges and design considerations. One student
shared, "The whole journey felt quite dangerous because the road I rode was busy as everyone was getting out of
school. " Another noted, "The bike lane and the pedestrian path are not distinguished, which makes it quite dangerous."
Safety concerns—particularly regarding unclear lanes and scooter traffic—were a dominant theme.

Students also identified improvements they hoped to see: "It would be nice if there could be a specially planned
road, one that does not have cars, scooters, bikes, and people all squeezed together." Others suggested increasing the
number of bike stations or adding a station directly at the NTNU Design Department.

Students also reflected on modal flexibility: "If there are no buses at night, there is still the bike to ride back to the
dorm," demonstrating an appreciation of biking as a practical alternative. Some even preferred biking over buses, citing
convenience and control over timing.

5-4 Students’ Design Project

The final phase of the course asked students to translate their experiential insights into a design proposal that adapted a
Japanese-style house into a campus extension facility. Each student developed a concept addressing the needs of
commuting students, sustainability goals, and spatial adaptation challenges. Table 2 summarizes the project names,
descriptions, and key visual characteristics.
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Table 2. Students’ Design Projects with Name, Short Description, and Key Visual

Project Name

Short Description

Key Visual

My ver.

A modular lounge featuring
flexible seating and e-ink
sustainability messages

Second Choice

A reconfigurable communal
space adaptable for studying,
resting, and socializing

KaCha

A student café with
nature-inspired interior and
sustainable material palette

Forest

A nature-integrated rest
station promoting calmness
and biodiversity

Oasis One

A serene multi-use pod with
seating areas for rest, reading,
and group gathering

Book Corner

A hybrid café-library
encouraging productivity and
community bonding

Carpe Diem Café

A takeaway-friendly space
with outdoor seating and
bike-friendly entrance

The projects—,

Carpe Diem Cafg,

Book Corner,

R

ver., Forest, KaCha, Oasis

One,

and Second

Choice—demonstrated a range of design strategies that addressed rest, flexibility, sustainability, and mobility.
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Analysis of these proposals revealed several recurring themes influenced by the commuting experience and project
objectives:

Table 3. Identified Theme from students’ project and each feature

Theme Design Intent / Function Representative Feature Projects
Rest & Recharge Support mental wellness and Quiet zones, nature Forest, Oasis One
decompression between elements, soft seating
classes
Flexibility & User Adapt to diverse student needs | Moveable furniture, My ver., Second
Control and activities multi-use spaces Choice
Productivity & Enable academic and creative | Study zones, libraries, Book Corner,
Creativity work exhibition areas KaCha
Sustainability Features Promote environmentally E-ink displays, natural KaCha, Forest
conscious design materials
Biker-Friendly Amenities | Support students commuting Bike racks, outdoor seating, | Carpe Diem, My
by bike takeout counters ver.

These thematic clusters demonstrate how students could translate real-world commuting experiences into
user-centered, sustainable spatial concepts through the lens of adaptive reuse. For example, the Rest & Recharge and
Flexibility & User Control themes reflect students' recognition of the need for intermediate spaces supporting varied
activities between transit points. Meanwhile, projects emphasizing Biker-Friendly Amenities responded directly to
difficulties encountered during the ride—such as inadequate bike parking and lack of shelter—by incorporating
practical, cyclist-supportive features. Likewise, Sustainability Features emerged from increased awareness of
environmental impact, with students integrating energy-saving technologies and natural materials. These patterns
suggest a strong correlation between experiential input and the values embedded in each design proposal, highlighting
how embodied learning can foster more socially and ecologically responsive design thinking.

To further clarify how experiential insights were translated into design outcomes, one representative student
project, Oasis One, is discussed. The project proposes a multi-use spatial pod within the adapted residence, supporting
rest, reading, and small group interaction.

Its development can be traced to observations during the cycling activity, where students experienced traffic
pressure, unclear road conditions, and a lack of safe stopping points. These conditions led to both physical fatigue and
psychological discomfort, as reflected in post-ride responses. As a result, students’ attention shifted toward the need for
intermediate spaces that support recovery between destinations.

Oasis One was selected as a representative case due to its clear translation of cycling-derived insights into spatial
strategies, particularly in addressing rest and transitional needs identified during the commuting experience. In Oasis
One, the observed change is reflected in rest-oriented spatial qualities, including soft seating, semi-enclosed zones, and
the integration of natural elements to create a calm interior environment. The spatial organization also accommodates
varied commuting states—such as resting or brief activities—through flexible and loosely defined zones. This example
demonstrates how insights from cycling observation are translated into spatial strategies addressing both physical and
perceptual aspects of commuting.

6 Discussion

Integrating an embodied commuting activity into a community-focused design studio proved to be a meaningful
pedagogical tool. Students were able to identify physical and emotional barriers to sustainable mobility and connect
those insights with actionable design strategies. Rather than treating commuting as a logistical concern, students began
to understand it as a spatial and experiential condition shaped by infrastructure, user behavior, and environmental
constraints. This shift in perspective is evident in their design responses, which more explicitly address accessibility,
comfort, and the integration of mobility into spatial programming.

To further interpret these learning outcomes, the findings can be understood through three interrelated
dimensions—cognitive, affective, and psychomotor—reflecting a holistic transformation in students’ understanding,
perception, and design action.
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a) Cognitive perspective: Students developed a more concrete and situated understanding of sustainable mobility
and its spatial implications. Pre-ride assumptions—often centered on convenience and time efficiency—were critically
re-evaluated through direct exposure to infrastructural limitations such as discontinuous bike lanes and traffic conflicts.
This cognitive shift is reflected in their design proposals, which demonstrate increased attention to accessibility,
transitional spatial conditions, and user-oriented planning strategies.

b) Affective perspective: The cycling experience elicited strong emotional responses, particularly related to safety,
stress, and fatigue. These affective reactions heightened students’ sensitivity to users’ physical and psychological
conditions during commuting. As observed in projects such as Oasis One, this awareness was translated into spatial
qualities that emphasize rest, calmness, and a sense of protection, suggesting that emotional experience plays a critical
role in shaping empathetic design responses.

¢) Psychomotor perspective: Students engaged in the direct translation of embodied experience into design action.
The act of cycling, observing, and reflecting enabled them to operationalize experiential knowledge into spatial
configurations, material choices, and programmatic decisions. This dimension reflects a shift from abstract problem
framing toward situated, action-oriented design thinking, where learning is reinforced through physical engagement
with real-world conditions.

In relation to existing studies on sustainable design education, experiential and project-based learning approaches
have been widely recognized for enhancing student engagement and environmental awareness (Kolb, 2014). However,
such approaches are often based on observation, simulation, or site analysis without direct bodily engagement. The
cycling activity in this study extends these models by introducing mobility-based, embodied fieldwork, allowing
students to experience urban conditions in real time and at a human scale.

This distinction highlights the contribution of the present study. By integrating cycling as a pedagogical tool,
sustainability is approached as a lived condition rather than an abstract concept, strengthening the connection between
environmental awareness, user empathy, and spatial design response, and offering a complementary method within
sustainable design education. However, the study is limited by its small sample size (n = 12) within a single course
context, which may restrict the generalizability of the findings. In addition, participants’ prior design experience and
individual commuting preferences may have influenced their perceptions of the cycling activity and subsequent design
decisions. Future research could expand the participant base, incorporate comparative groups, and examine longer-term
impacts on design thinking and behavior.

7 Conclusion

This study investigated how an experiential biking activity embedded within a design studio course influenced
students' awareness of sustainable commuting and their approach to spatial design. The study demonstrated how
experiential learning can support the development of environmentally and socially responsive design solutions by
situating the activity within a high-density urban context and linking it to an adaptive reuse project.

The findings indicate that students not only gained critical insights into urban mobility challenges but also
translated those insights into spatial strategies that addressed rest, flexibility, sustainability, and biker-friendliness.
These learning outcomes align strongly with SDG 4 (Quality Education), SDG 11 (Sustainable Cities and
Communities), and SDG 13 (Climate Action), underscoring the relevance of experiential approaches in
sustainability-focused design education.

Despite the study's strengths, its limitations must be acknowledged. The small sample size, limited to a single
course with 12 participants, and the short activity duration constrain the findings' generalizability and longitudinal
insight. Therefore, future studies should include a broader and more diverse participant base and consider long-term
behavioral change and design thinking assessments.

Further exploration could also include interdisciplinary or inter-university collaborations and post-occupancy
evaluations of built outcomes informed by student proposals. These directions strengthen the evidence base and
contribute to a more comprehensive pedagogical model integrating sustainability, mobility, and experiential learning
into design curricula.
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FEBEE AR N E (S EHEREH

EH

LIEEE R SRRy A R & s S ERVIEE -

240550 Ry SR H T E RS IE P E & s B E AL -

3.5 R B 23R VA FE B E EVEE -

4S5 R E 23T A R B E AR -

5S8R RTFOE H i 2307 A WA R BHE AR -

6.f5w8 Ry i 23T AR A F BHE AR -

788 Ry A R T R FI B E VR -

8. SR B (RS T A R B (ERRESE -

4-1-2 B5E M

APE R HATIEEAHE - 4 (rsat R ERG ILREH ~ | (IsGTiED) 5 e =REEG iLRE
B~ 1 rpgs A EEE ~ 1 L RIAREEHE) > B A 10 F£LLEERE - SRS RS IRE TR B E T EE
53#fr > Cronbach's o {5%%y 0.88 « “PHEERETT » (THURME HIHI(M=5.78) B RUHERE )T A U(M=5.T8) &5
EARERE - ERBHEE NG IIEF (M=5.22) RAHZHEM=5.11) - MEREHRM=3.44) BEEZEREERT
& - AIFRFR -

=3
i o B IR AAIR S S (L H R TR
BHE HETER FBER 2EER
M(SD) M(SD) M(SD)
LIER Ry B R B & 2 S AR - 4.50 (3.00) 4.40 (2.51) 4.44 (2.56)
2 R bR H & S HEF IE P YA [E s BHE R AVAESE - 4.50 (2.08) 5.80 (1.64) 5.22 (1.86)
3550 R B R 2R T AV B BEEVEE - 2.75 (1.50) 4.00 (1.87) 3.44 (1.74)
41550 i e 230 7 VA [ B S (EREE - 3.50 (1.29) 4.60 (1.95) 4.11 (1.69)
5B EORE H 1 237 AV FE B E R - 5.25 (2.06) 6.20 (0.84) 5.78 (1.48)
6. 1550 R/ I 237 N A B2 S ERVAESS - 4.75 (1.50) 5.40 (1.34) 5.11 (1.36)
7R Ry A R s T A Fls B SRRV - 4.25 (1.26) 5.00 (1.58) 4.67 (1.41)
8RB By kbR 7 S AR S B S (TR - 5.50 (1.73) 6.00 (1.00) 5.78 (1.30)
4-1-3 /NS

HRHEEFESRER T EEERE SN PEBEERER - AFCRERE (M=5.78) B 3HEE T3
(M=5.78) EZBEEAVIER » HXBHEEAIIIEY M=522) RAHER M=5.11) » FORERRDR > {f
FOHBAER LS SRR R S B BEIREER EENE - MER2I G0 (M=3.44) BAGREGZ5
HEEFEERERE - BEEFHIARE D BER Gt BR A REERMESE T EEE
BENCERBE TR AEP BB ENR AR - BEERENEBR %K - HERME SR E
ERVE - GETESIEERE - FREREREDS  SEHBERERER S ARTER - SIRMBEHE ERY
FERBREERK (SD=2.56) > ML T E R —2 (SD=1.30) - ({I7KHERE T A E R L mat A ¥HE &S
EEAR R B EHWRNEZE - et EREERMMLIT (SD=1.26) B HE 23 55 (SD=1.29) ER#E—
o BGTERZEENERFERE - Bl 2IREE AR — 2t - NifEAHREHE LEE S K —E IR R
# - B EFANFOE AR ZHR T (SD=0.837)8{JkhEE T3 (SD=1.000)F i —2 - iHs H 5 I 15205
RS~ s EERLL  WIN A FOE H MR AR T A E B R B 5 L e BRI GT 2
ZEARESBUNE - IR E 2Ry — 2k -

4-2 R BRRHEIRN HU B A SR
4-2-1 H5E 5%
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A YECE (G - B FRRIFER TR

(2) B A ¢ B SRR U B A A /I
st BRI = HACHRICE (B0 : Meta Quest 51
PR > EEEHANANITAENSE -

(3)  ZEFEMES A AN AT R T R A - R T
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FEEHGIE Y] 2-5 X (49.5%) » G EIEY) 1 KEAA (49.5%) - ZEARIEREREES (95.6%) - HIEERHE
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A NEREEBIRIES G (69.2%)
LB R A

TR - SPEBURE Ry - A EEY)E > A EREYHEM=5.55,8D=1.336) > &/ EEYIEH > AH
AR H(M=4.62,SD=1.298) > H{ EEY)E - MEAEYE (M=3.26,SD=1.467) - BN THH{KEEA ANOVA
Jr#T > BRIARAE (Mauchly Spherical Test) #48 (p=0.136 , p>0.05) > SITEERER (W3R 5 Fr) » A EREVIHE
TIARE A5 (p<0.05) » Bonferroni FREEEIIHT - =R BRI A BIE 25 (p<0.05) » HA/THEYE - A
HEMYE > AT AEREYE > A EEYE > BEREYE -

%5
HEE ) OB BR R FAH AR AR ANOVA 43 A4 5
SS df MS F p
W BT 240.359 2 120.179 72.194 0.000"
SR 299.641 180 1.665
21 *=p<0.05
2 4ENR B AT

TIATEEIRIERS > PR Ky - EEASIRMIES (M=4.92,SD=1.335) > fE[EELEIRMIES (M=4.64,SD=1.426) -
t b g S TS REUR (3R 6 FTR) > A EIGEIRM B EE R (p=0.137, p>0.05) °

=6
CEIRHIES R A
M(SD)
A S I af t P
4.92(1.335) 4.64(1.426) 90 1501 0.137
3LEIRA TS

IITEEIRS T o SPERURR R ¢ ZERMEE R T (M=5.31,SD=1.180) > ¥ifi (M=5.07,8D=1.162) > Z=fH]
{EFrHI(M=4.93,8D=1.172) > @RI/ (M=4.85,SD=1.238) - B[N FAH{KEEA ANOVA 731 > RN BRI ARE
AKifiH(p<0.05) » [NELERA] Greenhouse-Geisser fRiE 48 (p=0.864, p>0.05) » S3HTEERBURAIR 7 FvR) » A
TTHEAEENE (p=0.007, p<0.05) - Bonferroni FYF&RELE I - ZERI{EE I M HFHEHY R A (p=0.008,
p<0.05)EAZE[E{ES A (p=0.002, p<0.05) - B ~ FERH=/ A ~ ZEF{by M Z g =R (p>0.05) < B/ A
AEE AT S (p>0.05) - JeE R =7 a0 Bl 2= b/ 1 1 R & 1 B (p>0.05)

=7
LEMR S I BE R AR IR AR ANOVA 73 r4h 5
SS df MS F p
7 11.022 2.593 4.251 4.439 0.007"
B 223.478 233.371 0.958
5 ¢ %=p<0.05
4. 5B T

SRR R TR P EUR I Ry ¢ (B AR Bk (M=5.41,SD=1.183) > - Z &L ET B hh
(M=5.26,SD=1.237) ° t BRIE A& RBURAIE 8 Fm) - A EIE B RS T EEEE R (p=0.355, p>0.05) °
=8
TR P T 2t RE TR R

M(SD)

" 34| ~Z, A df t
(BRI B T AR T P

5.41(1.183) 5.26(1.237) 90 0930  0.355
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S5.FE BB

oiTEmEIR TR PR R 0 3D AL (M=5.20,SD=1.335) > “PHER(M=4.64,SD=1.261)> fE[ER
(M=2.54,SD=1.463) - B[R T-FH{EEAR ANOVA 2347 AR ERIEAS & K13 (p<0.05) » [RIHtERFH Greenhouse-Geisser
T E i (p=0.890, p>0.05) - PIT&HRBUR(MZER 9 FR) » AEPEmEHRITABEFEFEM (p<0.05) - EH
Bonferroni FYE&LEE AT » =M USRI ARSI 7225 (p <0.05) - H 3D #8Y > VHEIR > fEEx -
=9
P o 2 5 FUER A AR EE A ANOVA Z3 s iR

SS df MS F p
P 2R 357.678 1.780 200.954 131.398 0.000"
SR 244.989 160.191 1.529
21 *=p<0.05
6. LEIRERNEFSTHT

IATEEIRE R - ST ST Friedman € » OATEEREUR - B ABIEER (p<0.05) »
PR OTITEE R > PAE N (Mean Rank=1.97)8(B5G » HAAEEHEAN (Mean Rank=3.12) ~ {EHEEEH (Mean
Rank=3.78) ~ {JZXE& N (Mean Rank=4.25) ~ fif &l (Mean Rank=4.66) -~ ##ZE&:H (Mean Rank=4.95) » 5 &
afl (Mean Rank=5.27)FFfrf K © 41 FFRFR -

# 10
S AR TR
PEFER bl ELR

NI 1 P 1.97
NEFF 2 SEE 3.12
NIEF 3 EEER 3.78
NEFF 4 fIsk&s 4.25
IEF 5 BLit & EH 4.66
lEFF 6 A 4.95
EF 7 N 5.27

1T.HEERST

IFTEEER G PIEEEMRF R 0 BHEZ (M=5.59,SD=1.135) > PE5{ (M=5.03,SD=1.269) - t f&
TESTEERBURAIFR 11 FrR) > AREEREAREEE (p=0.001) © {#H Bonferroni HYEEIZ LT > AFRIHTIE
HGARAEENE (p=0.001) > HEEF > PEH -

=11
T S S (i e 2
M(5D) df t
g2y et P
5.59(1.135) 5.03(1.269) 90 3.448 0.001"
5F © *=p<0.05
8ATE AR

ST IROT R SR B ¢ EERAEIR (M=5.76,SD=1.231) > {fti&HiR (M=5.16,SD=1.537) > i
LEHE (M=5.12,SD=1.413) > Ri-E450E (M=5.04,SD=1.556) > BLEEZZE(E (M=4.76,SD=1.302) > @] A\ &%A4ENE
(M=4.54,SD=1.486) > £FZ45Hk (M=4.21,SD=1. 567) o BT HMEEAR ANOVA 73ffr - HIR BRI A e oK i i
(p<0.05) - RItEERH Greenhouse-Geisser fi £ i (p=0.633, p>0.05) « S3ATEERER(AFR 12 FR) » AEINETT
NEAREME(p<0.05) - Bonferroni SE{%LEIRAE REUR » REIMNF AL AEE FEARZEEZR - H» —
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RHECAEREAE = PN ELANSEIRMESE 530 (p < 0.05) > MRIZEEIRBAE K EAESIRMERL T30 (p < 0.05) > HAh&E
RS T A 2 R 252 (p>0.05) °

#£12
(A EE TR ANOVA 73Hr4s 5
SS df MS F p
= 135.818 3.799 35.754 16.074 0.000"
SR 760.468 341.877 2.224
21 *=p<0.05
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T ER A E > R & R AR A 2R E AR (307 A DL RS R
& W HRFrARER P B & o AR RS EE -

H -~ Sen R

AR E R4 R TR (S (R - I T T AR E (L P S (R AT T HIRE DR - SR HAE R Rlaeat ol
i B ERE SRR - BREHEEREUS » EEBERGAIRERT - AROUE B S (s s 2
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GENRS T E ~ PR~ GEIREER - HHER - (FR070 AEEGEHE A B REENEE | GiRitR ROER 70
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REUR 23 5 E T R P ERRERR T HME(E - (BTG B 2RV R - f140 > (RZEFEEERCE
B RER A B E R TIR R y  SURE— P -

SRR

1. Erilk (202356 H8H) = Apple Vision Pro-Z= i MEa% st A AR - Medium < 4g4E : https:/reurl.cc/jmpADL
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A > BEE St b GBS REE B T (R ER R Ry KRR 2 B - FRENENE AL
Hh > BAER BT R VIR R 88 B /R R R B i B B 2 R R A - B E B N (E PR 2 405
on > HEgs P B RIRRE: - FrRe B A HE e (i B BLIER RS 230 - 28 > FEDIREM B Z 556
BB T A RETHICE - IR TRBE M A E R E - TSR B A R B - st
ANt AR R AR oA - AIRE IR A A R R - B E M b i (B
A 2 2010) - AEREBHFEIRGH - A& PIREET R BB o A - IFE(E R AT EIsGET B8 2 wiBh &R
(EILEE > 2005 3 BOSCEEEA 0 2010) - BE8h > BFIEEAAME BATEAROREDNAE - N AT SO il 8 R AR Bi1Th
REBCE J7la) > A & 2 FEE BEEE > AE Ratat R Blakat GR 2 2808 - MIHEIRMEREHIET R R
(B > 2007 3 BRSCSE ~ TTHERE > 2011) < FRRRIEE 5§ > AW E SR ARG o 48 A ZE fndsea TRl
W PRETHAE Rsa U AsmBB LR Z0fT1E - IDUB ST Rl - SRS &R b Rasat B ek
Z2EZN > DIEEREA e T EA I % E AL e R I M ZEER 0T - Bt BAlER A - AR5 £ HAYA
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FRFE R ERZPMEIAFH 2 1% (BOEEA 0 2010) « HX > IEEETHIAZEfEER I - AW 5TE B IAE e 4
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BRIRIE Z 200 B VFE R PREERTITRCR - MB AR B e A SRS R - (RIKEHIE > A EE SRy
SEH ~ SFT BB ST BN - HpOREHEE o B E TR S B MNE A F R - BN E G S - BAERA
RETEERER Z TR > TR AT R A PS40 8%

FEBEREM AT T7A L - MHEWIFE RS - AR TR « R tbiF 7 AR
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(e P e P & > SiE IR 2R (mooring ) R[5 ESGIIHIEL —WHE (Bansal etal., 2005) < 241 -
EacihHIESEAR OTT BRI & 2 HA-V-a e D EFREEESE PPM NR
B T R BRI AT B = EaEhaeg o NIt > ALl PPM B, RARRE -
RO (B e Bam iR > S OTT (LAEHERMIGE Y& 2 EiE A SR DL N YA
T -

RQI: #1177 ~ #EEAGE N R AN AL [ R B 2 A AR W A P B P 5 2 B 2

RQ2: HEEERZ G EAFEEREFETR ?

=~ SRS
2-1 OTT P EEfEEIFE

WEE 1 TENEEE S S BIR B o OTT fpis LA S EE R R s e B IS 2 M
41 B (L B 1520 (Chavadi et al., 2025) Wi {E{F % L& TR A% #m IR 52 (Bravo & Farro-Mejia,
2023) - ZAIf > P EEERE AN EMAGERNME S E AR A - O EAERRT K
BRI A A ZEFRMEABER -

FEHERE T » R - RN EHEZIE AR " ZRa3b, (Snack Culture) » HARHE
RyFIRFEE (Nam & Jung, 2021) » S RITE BT F B 2 F P S B WA B e - DITENEEE
RyBSeEt 0 (mobile-first) - HAS M EET S SR1TEINEE T Z BIRHE B S A4 - FHEIR
i OTT BI&E  fUd BIER i A BB KGE R B A i Al S i B oy 5 4 R T 47
BB T4 (Chen, 2025) - IS HIE - SAERF RISSEELE AU LA EE R ISR - G
BIEZNE > FERFERCR BG4S LRI R ES - s Eas OTT BISEPRCER I
Fr o AR Ib SRS R 5N > SEIEAEH OTT ERREIF & 2SStk -

2-2 Push—-Pull-Mooring R

Push - Pull - Mooring (PPM ) f&%IHj(Bansal et al., 2005)5 | A IR 75 fE = - FI DB M
FEHRIR 2 T R - B S HDH B 2 R SR HH = R R G AT #E 77 (push effects )
FlF AR AHEHE - fefEBFR R i) (pull effects) BRI Z EELS RE 5 SER
[ (mooring effects ) AIlskZ5REHARCA ~ (BB AN BHFEHRZE » vRIFEHIH 2 A
T/ - Bansal et al. (2005) HEE&TREUR - BB ERFEEIT HEARZ ERZE » S35
AT B BT Ry s 2 PR B -

PPM RSB JEFH R B 52 S IR SIS - Nguyen et al. (2025) FHEHABTIEAE R £
FeBER - B R M MRS E ([ B R T HME B e R B N s 2w ElE

s R B TR Rsi e N R ANANGS T B0 HL IR » BUR BRI AR B mT il MRk 5 1 7 = ASBH5E

SIMEHEZR » DIERIE G510 (F1)7) -~ OTT BEEE (M) BRIEIDIKAR ($E) K
IIATHERE » PRETE B S e TP R -

23 BRI E A LB
7E PPM 2R+ SR 22 (i (PR RS T EL A 2 03 |45 (Bansal et al., 2005) « {EBE{ir
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RatEIE R MBS RV ERRA A B IS  TRA] RERGELAE (A B B4 7 2 BRI B (B B e 5 [ 5
{E(Nguyen et al., 2025) - [t » BIE B AW AT R fgple -V 55 [ 1) Z EE S - Flayelle etal. (2019)
HEZEESERMEG (WTSMQ) ZEHIWUHEIH « [NIEMMEE (coping-escapism ) $i5 77 dEEAG 47 %
FETT ~ SR E R - B E (L (enrichment ) 25 K155 & U HF R ER0 A1 H AR © 1B 481G 54

(emotional enhancement ) 5&GIEK)I0E FUELERGER © 1152 (social ) Flll SZ W ) 47F 77 BhEL ey
St R TR - EREAE AU  IUHEMR B BRI A A EE H R b2 ) BBl
BN R BHERS S BR S~ AR (Flayelle et al., 2019) -

I BT P A i B O B 55 L S (75 4 7% T B DR B 22 P (L R (7 4 P 6 B o B et
ZHITEM MR AR R TR K S A IR LR A e - HER A M AR T S S R R R -
MBI IS R B Em E DS ES OTT L EARFIRS V] - B AT

Hl(a- d) : a2 O FRE (a RFENREE - b2 B/ » 54858 - dFh30) TE M2
B EE -

2-4 OTT PEHVBIE&EET

ik PPM ZiEG » #:77 (pusheffects) (155K E BEAIRES Z & [ & Bl A K5 - E(EME
I IF RS I A AN T B A R (s R - R e B BR A AR 35 11 =5 0K (X7 28 2 i 1m) (Bansal et
al., 2005) -

£ OTT fE¥Erh » PN ERIERER BB HRE - BB - AR T REsS hnfE A
FHZFREAYE - Qaisaretal. (2022) DAPHAIEHE R R RE0E - 5 E B FarvE I EB T ER
A PR PR EI - RPEEER A S USRS - R S B T BT S S EE - S
HedE RN E N SR 2 B (Karr-Wisniewski & Lu, 2010; Qaisar et al., 2022 ) - fiizmE—f%E
HAGHER - B PG ZRETE) - {5l OTT Fi& 2 KBNS BEIEARFEEHEE - 1o REEHE
B B EEHRE T SRR EIE - BTSRRI AR s A [ AL -

B B AE IR TRE TR ok Z A BB SR AR - OTT M52 RaTRaH - HEE
—VEEAHE &g - BT 1PN T B TR R 2 HRS - SR L
Jt (Bravo & Farro-Mejia, 2023) - BEAWIFEIEL (IS ELRAIEE B EETRIARZ EHNE -
B8 HE TR B E A BE AR 8 (Nagargj et al,, 2021) - (4} > EEABERAEES e LaE b
HSZAP AR - R H S [ R 4 (E ) 2 B (Nguyen etal., 2025) » JRERE(E B BLRCATE 2= FERL
KR e T < T AR

% » RSB AR RIGEEE Y B IF BB (RREA 42 2 BE B8 - iHITHE
IR PR BB 1T Ry SRR I P BE 4 S HeE IR i TN 2 AHBH (Alfonsi et al., 2023; Lee et al.,
2023) o B EHHEETE PR BSOS - R RS GE RIS BR 2 IE MRS - TP e
T2 B [F 5 FAEER - ik PPM S AYMERR - 5 2K ~ SR S By ) S 1 5 o [ A By BRI
FHIGSEEREHELA OTT P& X B HE @ ke HS KB RE M P2 e - 8L - A
bFERed

H2(a-c): OTT ‘PEZBEAE (a AEIBEHE - bAUEEIE - cIFRIEHE) IERFEHENE

e (R R
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2-5 OTT V& ZHRIURAHENE

ik PPM R FUE » SiE INR a2 EOM B AR R Z (A AR B BB B R - B
FEEHAA ~ (B EHEETA AT (Bansal et al., 2005) - AHERFMETI BLH 74 EVEATEHE
B T A 2 B R A T P AP R DR ARIFFE R SR > W REE R T S I HI(E A -

FIEE)ZRA (perceived sunk cost) {AfE (ARG LA B LR A ZIRE - G38BL0HE
JRAY EHBRVAL © Arkes and Blumer (1985) fi5H » BIEE#@ R ATHIEEIT - {E RS Ty =R =40 A
BRI E > DB EEMA IR A LS > BRI T - Ty sEdERf R B - IE—D02mK
AR EAEE TR HIE L L Ry AR - BRSNS Z B R AT RES (38 LR IS » (S (0 A WA AR
R - LU A Z A > SRR T AFTIERCZ DRI - EELUR P& (Iyengar et
al., 2022; Wu et al., 2024) -

AT LRI 0 AT SRR R (R (R T ) » Ho— Ro(ETEEA - A Rl BE A &
AMEEHEE AR 2 BEUHRNEE - (AEREEA R ARTP R LEARK BLASRIE M - il (RE
P& ZEH - AR SRR T - BEAEIERE S OTT FalmMiER 2 B - HE
SATETRIE A - CEE R SR EEERARAZ EERK > & ATaEsm b OB ARET B RS
P HETHOR e R ] - EE R AR AL Z RN - IR PPM BRI hiiiE (R R
WHEARZ QIR - $R0E - ATTEEL

H3(a - b): ¥ AP E ZARIULRA (a. fHETEEA - b, BUSREE) ARFELHE ZHH

=z
=]
IS

i

2-6 FHEEEEEEETR
FEOH B EHAAT Rtged > B EE (switching intention ) #H #7158 /&y B IR E 1T f
(switching behavior ) 7 FESE, - (KIFs1E1T A¥ER (Theory of Planned Behavior, TPB) - {#
B T R 2RISR B AT REE - T B E RS EIET R B 2 THHIE T (Ajzen,
1991) « pt—FSRAEMFEHAER P EIEEG LRy > Bansaletal. (2005) ZHZERERY » JHER & 24
1] I S B PR T R A B IR TR T BRs6 T e O BR AR = BT T R B R0 Se BE TRUNSE - [Hh45
RIFFE PPM ZREE T #ET] ~ AIJESE NZR B EIRT R 28 JNE miE e B B (F AR
RIS A ER - /£ OTT BlffuGgmeRiss - BEMEREESE L - s s 52
THEGI0E AR R S P B ) B - e — B E R E P E LR EIR L el TR - 8
It AHATTRR N
H4 : (& @R & BB IE A EHE R T R -

=~ BRTA
3-1 FRFEAR R B e MRt
AHIFELLPPM R BEER LR st & H OTT “EAaAfds & 2 L gis -k PPM
IR EHATT RZ ST (Push) ~ HiIJ7 (Pull) BLEHTERUE (Mooring) =HHNZRFE - FEAHTFT
s > AR R CEREHE (e - BE1L - HEmgsREttxcEhtg)  HEIRER
Fy OTT ~FEfERERET 2 &IE (NEEH - QOFRERFRSIE)  SERRALUIOLRAA
SRR OMES R b R E MR F BHOS N EE RS I DA BB A T AR B DR (R 8
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ARIENE - BEAN > AWeas Gt BT BB - R A B R R B PR 1T B Z BTN 4%
BRI - AWTFEIR 2 e R AL E A E 1 A -

1
g s ol (A i T e

& EE R Mooring Factors

et Sl e e e e 1
fi HEAE Pull Factors : R ER I | AR :
L S 1 B o e e e A b e M s e e b A
: B \:‘Hx\ay\) H3a (), H3b (-)
' ! T A 4
1 - 1 Hib(#) e
. BEt E——— e H4 (+)
! ' Hicew I ] AosE > WRE#ETS
: waes 00—
1 gHIdw __— A AN
1 = B H2a(y) y
: 3 A e~ SO .. PO .5~ N \
] 1 1 -~ -\ 1
' meam | | emmz || wweam |
1

# B % Push Factors

3-2 BFETTE

KIRFEIRGE EHGHERETEREE - tHEH R RBE OTT STRER I =(HH YEE
WORBI Z BRI - ARSI =W AMERHER & - MERH0E A 2026 42 1 F 28 HE
2 A 28 H» HEt—{EH - #iEEERE Facebook - Instagram ~ LINE E£4H - Dcard Fz PTT %
B G » WA HF T SR G B HA LIS IR AR - M Ga B
B LR 2 B ERE - REREE T - BURETERNSHE - GiEMEREE A 7R - RiE
M ET SRR S BRI [ EREE R BRI R AR T AT -

BAEEBURS— PR Likert ABIERMEE (1= JFHEAEE S S= JFEFRE) - Ik OTT &
MBI SR SRR R DAMERF B — 20 - Bl o R R NP7 A 45 R 24U (PLS-SEM ) »
(£ SmartPLS #EFT(LET - KBS B 2 TiR e - B aF G EHE A 2 WE —E S E

(Cronbach’s o B Composite Reliability = 0.70) ~ Uiz (AVE = 0.50 ) s EZ L Bootstrapping
(5,000 ZREEHIEE) taEsSEEAN ISR 2 LT - WL R® SREIEAYRET] -

3B3AETHE
FIHFE ST SR E DA GARTR » KA 2 OTT BlfBlE R TaE
&8T5 SiE R < AR DU R S R A8l GG aTRR P e B B TRE - FrARTRII RS
ROMEREE (1= FEAEE S= EEEER) » BREEILD KNERHE -
(1) R I E 49 B Flayelle et al. (2019) Fi$& 4, 2 Watching TV Series Motives
Questionnaire (WTSMQ) - 3lfi /5 &% 2 EREIEE B HHE M IUREEEBE - |
DAty A 2 RE A - e AL - (B R B S -
Q) HIEEaS={EERE @ ASEEEIES% Karr-Wisniewski and Lu (2010) 2 &:{i#E
BER  AUEEHHEEE OTT PR SHGHTEE L 2 SRR faf BRI EE
28R S PERATERL A Suh et al. (2016) User Burden Scale (UBS) H17 financial burden -
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W DFHESTREREAZ M BRG]  IRHE&EBES > KA HE2F
Nandukrishna and P (2024) 7 i &R 25 & 7720 - FRIRSZEEUER] 2+ Buysse et al.
(1989) H ELfie i i B AH B < RE PR ML S i 4 > DA B RIS ] B R IR 8 2 52
%E o

3) HHEBEZEENSEE (Wu et al., 2024) » %5 4& Arkes and Blumer (1985) JI(J8 A
SUMEZ BRI - IRETRIR] OTT ~PalEiefElTEaT -

(4)  HEEEE R AT A ETHLER E Bansal et al. (2005) 7 iRt &% - Hip
A L {0 P = < A O 1 > B w17 s R 28 HLPT PR 2 B LA T Rt B
JiE - RLLEHEE A 2 EIRERAR R -

4-1 ARG B IR T

AWTFEIE B EILEL 451 (FIRAEHEA - Rylfefr a2 = B tHR (L FHALER » pToeatE
BERETEEE o SERBUR ¢ 98 HRABEFIR Y BE MR S A R - 138 22 E R
B FE A MBS E AT ST B B 2 B AR E - I RO R a4
Bz 214 (oA 205k 14 (MERSUEER REHREEAR R 200 {7 - BEAFRFEETR
LCHERZ AL 74% SRl EE AR 18 - 29 5R(52% )EL 30 - 39 5R(30.5%) > &Etflh 82.5%
IELISE B T (48.5% ) BLERA: (24.5% ) Ry X - BIETT BT > ZHZAEFEBEMEE 2 -
5 K (69.5%) - H 88.5% IREHBELN - BEMNS  AVIFHEAUFRELT - HERE
(CESE Ul 2o s

4-2 HIE BRI Mg

FIHFE R IR/ NP5 65 T R2EAY. (PLS-SEM) (T HIEHARER - AT JTREEEHE
kit BESC JF4a 7 B Mibk 3 & - (re 4 B 2= L ENR JR4n 5 & - R 1 & IR 4
U IEENETR EMO 546 5 BBk 1 - fREE 4 B 1A E SOC JRin 4 bk 1 -
RE 3 8 HEIRZREEANAEE COV [FiG 9 & - fEffl - ZUBF&HE ECO 4G 3 & - fifl
Br 1 &~ frEd 2 B BSMEEHE TB JR4s 7 & - MibR 3 & (Y 4 3 $ERZEESWHEE
fEM PAY 4R 4 & - fHFR 1 3 - frEE 3 B HUMAEE CAN JF45 4 & - fiikx 1 & - (R
3 @ EREIE LR ST EEIEEETA SWo B5G 4 & - I - SEEEER
BHEE RZARENTY 0730 2 0972 2 & 0.70 2 R0 - SfEE 2 last
BUSTEMaS R « ArIRZE T - REREE (ESC) 2455 F (M =3.220 > SD=1.190) -
Cronbach’ s a =0.929 ; EE(#% (ENR) 458 B (M=3.123 > SD=0.996) - Cronbach’
s a =0.907; [Eggss (EMO) 24558k (M=3.613>SD=0.858) > Cronbach’ s a =0.874;
BN (SOC) 2455 (M=3.228 > SD=1.149) > Cronbach’ s a =0.933 -

HENRZEHH > NEEE (COV) Z&ERE (M=2.760 » SD=1.045) > Cronbach’ s a =
0.957 ; &&maEiE (BECO) 458 B (M=2.965>SD=1.013) > Cronbach’ s a =0.739 ; B[]
‘¥ (TB) 458 E (M=2.575>SD=1.022) : Cronbach’ s a =0.887 -

SERZE HH » FEMEER (PAY) 24558 B (M=3.805>SD=0.915) - Cronbach’ s «
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=0.798 ; BUHREERL (CAN) 24558 (M=3.175>SD=1.023) > Cronbach’ s a =0.844 - 4%
SSAIE ST - WA E (S1) Z45E A (M=2.955 > SD=1.141) - Cronbach’ s a =0.957 ; £
PR TRy (SW) 2458 (M=3.136 > SD=1.152) - Cronbach’ s a =0.950 - }t9) > &4
[~ Composite Reliability 41/ 0.866 £ 0.968 ] » Average Variance Extracted 7% 0.708
£ 0.885 i BURHEBRIE B4r 2 WE— 2L BUgsiUs - sERE 4-1 -

% 4-1
HIESH 2 fiarat - (58 s S i nss R
= pisl) HE M SD Cronbach’s a CR AVE
F1 77 (Pull) ESC [NFE#k#EF 3.220 1.190 0.929 0.949 0.824
ENR E'Z1t 3.123 0.996 0.907 0.930 0.769
EMO |40 5% 3.613 0.858 0.874 0.912 0.724
SOC #H=x 3.228 1.149 0.933 0.956 0.878
#E/7 (Push) COV AZyifEmEk 2.760 1.045 0.957 0.963 0.746
ECO 4 &E 2.965 1.013 0.739 0.866 0.766
TB W& 2.575 1.022 0.887 0.922 0.748
FiE
(M s
oorin PAY wHE A 3.805 0.915 0.798 0.879 0.708
g)
CAN HU¥K & 3.175 1.023 0.844 0.900 0.752
4t LG T SI ##[m) [ 2.955 1.141 0.957 0.968 0.885
SW HRE#E AT Ry 3.136 1.152 0.950 0.964 0.870

4-3 GRS

FEMESS W BB B 1% > AHTFELL Bootstrapping ( iR 5,000 ) fnbassfEHinl 2 f
R - 45 5RBUR - IR R E S - S8 b (ENR) (B=0.201 > t=2.169 » p=0.030 ) Ei[XfE
@ (ESC) (p=0.230t=2.190 » p=0.029) i ZlE EAFZERFE - B3R (EMO)
(B=0.138 > t=1.415> p=0.157) BAHZZHE (SOC) (P=-0.114>t=1.560 > p=0.119) HFi
BIE IR ZE S OB &YE (ECO) B m R E (SI) B AR EM 2 (B=0.263 > t=3.666
p=0.000) - BERIEHE (TB) (P=0.126 > t=1.687 > p=0.092) EAFNZiEE (COV) (B=0.000 >
t=0.002 > p=0.998) FEHFE/KHE ; fEFERZ T WEMESER (PAY) (=-0.010>t=0.138 >
p=0.890) EAHUHMNEERL (CAN) (p=-0.047 > t=0.693 > p=0.488) E REME/KAE - [LHh
e R (ST BEMEET R (SW) HAEZ EMEFE (8 =0.833 1 t=24.096 > p=0.000) -
SLHAIRERE T S AR R =0.576 (8% R® =0.556) » BRAIST ~ HES 78S E R
BHEA SRS s BRI TS R =0.694 (F§%1% R? =0.693) » ST q 2 [E H e
ST R LSRR - MHRAGS RS ERR 42 -

= 40
ST TS R
HE B B t p 4EE
#1797 (Pull) ESC — SI 0230 2190 002 e
ENR — SI 0201 2169 003 e

85



2026 EatEATE S LRI &

0.15

EMO — SI 0.138  1.415 ' R i

SOC — SI 0114 1560 O REHS

#:47 (Push) COV — SI 0.000 0002 %% R
ECO — SI 0263 3666 00 XFF

TB — SI 0.126 1687 0% NXF;

47 (Mooring ) PAY — SI 000 0138 0% AZFf
CAN — SI 0047 0693 048 AXFF

G SI— SW 0833 2409 000 W

= R¥(SI)=0.576 ; RA(SW) =0.694 -

-~ &R
AWTFEEERBUR - (& 2 A 1 S A7 PN ek e B S = b AT R LB AT T
DUR SR A BRI B2 BRAHETI RS2 102 A AT R Z #i i IR 2R AR A0 TH BT S8 HE I i R
- pEAh R E S E R T A EAR RN BUREEE-F o s @e h iy Ep At

S-1 I TREZEE

LR DINZRIN S - RNRERR 2 SR SCREUR > BT ft 2 UZ S0 BB AL - 25
B ) A% DR - DR R RE IR ER Y IR AR R B R 2 O A - SR P ) T R0
PR - 11 =5 R AE AR ] PSS I 4 SR B B OB 5 - LS R BB B BT e L b L 4
A B R i F R B i 2 ST (Flayelle et al., 2019) » JRSZRAEB M AESS > LEEFRK
A RGREUEL SRR (Nguyen et al., 2025) » fERFF (ERFEIESE T SUGRICUEETE IR IS
5%5%%"@? NP RCE S OTT BRI ARSI -

E b B EANE - OARIPRIREEMESL - TREE T e BB R EIRYER K o BIHFTA
HJIZ%D‘%EHEA RS - BUREFIENIRE R e e - Sl AR AN SR —E
AN (EE - 3R SR A e {EEH%%JJT%KEBEEA#%EEﬁ [IEBINE S
RARKZBUE—2(Flayelle et al., 2019) » M AEER IR A BN AT REAE 2R 1 5 %
ZRIIERE - AR T - B SR B SR R ?ﬁ%i@ﬁiﬂﬁiigﬁﬁflkuﬂﬁ%ﬁz ’
IR B Eh B T e B — 15 4B RSP R 2l

52 ENREZZE

FEHESINR T » $O7 QI R — R /KR 2 80H > BURNE BRI H BAIETRIE Frr K 2
WASEET) - SGFE N B E BB A RA AR RefE e S R a6 2 B8 - phas Rt
AW FEHE B RS R BB R (B E Ry BER T B B A YR 8] 2 [ $ [N 3R 2 353 —2(Chavadi et
al., 2025; Nagaraj et al., 2021) » MHE—DIRAFELL B FIEHE T > AR R BRI RER Ry - 65
T EEHE AR -

S > WEBHE R R BB R R B BRI RER BB 1R I 55 5 IR
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Bt T] pE s B ELES I AS SR Al AR IR DU SRR R & 2 e MEER T « BEEERE A ERE
SHaE ER B A R S T TR A HE H 2 & AR (Lee et al., 2023; Qaisar et al., 2022) » BE~(F OTT {&iE
o fEHEERS ML E R R E R E - A s E ek -

5-3 ERRZEE

FESME N R T » i LR A BLHOM SR B R R - FOoRAISE) U2 A i e T [ 11
HIRRAIR - PRI AT S 5 A 1 A PTRE R BHR B AR 2 Bl (Arkes & Blumer,
1985) &7y A [ » BEURAE(BHE R P I B B 55 o - BEA R AR e LU AR E] 2 AR IE M -
PR 2% Ry e B BB AP > (E(E AR B sl O Bl AR HE Z B - R HI5sEt A £
AFT B DR AR B PR,

5-4 HBEEEREETRZG

W EEHERERT MEASEERE ZIEAPE - BURNE (S R s
7 e EEE A b R BT T Ry - IEEER IR 1T RE R BB AT B R E AN Z £R—2
(Ajzen, 1991) > R ERFS TS 15 CHRE ) ] ] SR B PR T By 2 5435 (Bansal et all.,
2005) - HE—HSIRFE PPM ZRfEh > EHEEIE (F RRESE T RS B R E (L

SR
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A pilot study on the social prescribing platform design: a service design
perspective

R Tzu-Yen Chang! ~ ZR[E] 1 Tung-Jung Sung 2
BT EER T KRR T A BgRA !
BT EERH KB & RIS 2

HE

i il IR A ORIET » +L &R 728 (Social Prescribing, SP) TR R B FEIRFSIVHTITIH © SP Ry FEEYIIEAY
T ATT o SRS R 2R B R > DT g S B R RN - 28 > HATGE =5 —H&
AVEE > 2 SP ERA WA NI G KIERT - BRIt > AWt S ER IR TUAE —%& SP Famat2ofE -
WA GEEIL TR Z RS O RIS - AT =PEETTORE « E5 0 BB URElE - FE28i
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> AF AR IRGSGET E SR -

FRgtad (L EIE T (S - EEERATE  ssE

— Eﬁ%‘

L FEEFEAUR Y DIRREE HE R - (HERrHEAC D e ES iR S E B R - 11
HAEEL LR E ST HIAATRR K (Patricio etal., 2020; Pescheny etal., 2020) « fELERF ST » (L EHETTEE (SP) fF
Fo—TELAA R RRVFREEIMES S A D70 e A St @ PR ER R AR EUEE) (S 2 - EF) - H
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a7 S AV ELEERE S (Morse et al., 2022) - B A L1S#AL - SP AL SR 2 E R 24 NBHRS > DA
VBRI ~ T2 SRS/ DB R (Husk et al., 2019) - FEERIRISAVIIR - BUR T{EGLUGH
PRiv Ry B A RS - TSR Ry DURE R R B R IR IS - AL - 7F SP HUMR S asat b > AR (E &
HIRRR S - B e SR AR B SR 245 -

2-1.2 SP V&=
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3-2 RSB FHEE (Semi-structured Interview)
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SR3 72 E°8 SETHETHEE 1]

SR4 78 = S ATHEE A ]

SR5 81 3 P HERE 1]

SR6 81 & =R EVEE ET

SR7 82 = P HERE HE) - e
SR8 82 z BB ENEE ET

SR9 87 E°8 SETH T )~ G

3-3 B 2

AT E M7 EAGE T E R AT - EVERTE R O SRR &R 5 ~ SR AL AR R A
R Wsbitoe SR e Rz - DIREREEAE &8 (b (Lim, 2025) © FE55 =P&E: > AWTFRHY Ao B = (EE A -
. ttE SR AR RS © Bl O EE RO TR - BR 2V E S HEE) SP IFHYRHSERTRE -
TE R AW TEH ket B A% LA -
2. JRHRESRARAYREE T © oA R SP AR SR E A BORE LUK S ARG o MR IR L TR IR G 3t
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Abstract

This study investigates how visual identity (VI) systems influence spatial recognition in high-density metro
environments. Focusing on Taipei, Hong Kong, and Shanghai, the research comparatively evaluates metro signage
systems operating under bilingual Chinese—English conditions and high passenger volumes. Six standardized
navigational scenarios were selected, including route maps, platform signage, exit indicators, and directional guidance.
A total of 18 images were evaluated by 40 participants using a five-point Likert scale across six visual dimensions.

The findings reveal that while overall are similarly high across the three metro systems, differentiated strengths
emerge in specific dimensions. Shanghai performs strongest in icon visibility and directional clarity, Hong Kong
demonstrates superior hierarchy organization and visual consistency, and Taipei shows higher ratings in typographic
legibility and density control. These results suggest that each metro system reflects distinct visual identity strategies
shaped by contextual and infrastructural conditions. Rather than identifying a single optimal model, the study proposes
an integrated visual identity framework combining scalable icon prominence, structured hierarchy, and balanced
typographic composition to enhance spatial recognition in high-density transit environments.

Keywords: Visual Identity Design, Pictogram Guidance Systems, Spatial recognition, Indoor Public Space
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1. Introduction
Urban metro systems have become one of the most convenient modes of transportation in contemporary cities,

and clear, concise visual identity and signage design play a crucial role in guiding passenger movement and enhancing
overall urban travel experiences. At the same time, one of the primary challenges in contemporary urban environments
lies in achieving effective spatial recognition within increasingly complex underground metro systems. High-density
passenger flow, multi-layered circulation networks, and time-sensitive movement patterns require users to rapidly
interpret environmental cues (Gibson, 1979; Arthur & Passini, 1992). In such contexts, metro signage systems function
not merely as directional tools but as integrated visual identity systems that structure spatial perception and support

efficient navigation (Mei & Padil, 2024; Meirelles, 2013).

The researcher, who has long used the Taipei Metro for daily commuting, has repeatedly experienced situations in
which directional signs were present but difficult to interpret quickly, sometimes leading to misjudgments of routes,
exits, or transfer directions. During actual travel, instances were also observed in which certain signage information
could potentially cause confusion or misinterpretation. In addition, members of the research team live in different cities
and have experience using metro systems in Hong Kong and Shanghai. Through these cross-city travel experiences,
noticeable differences were observed in how metro systems employ visual identity design strategies and present
navigational information when managing high-density passenger flows. The three cities were therefore selected as
comparative cases due to their bilingual Chinese-English environments and substantial passenger volumes. For
example, Shanghai recorded approximately 10.846 million passenger trips on November 25, 2025 (Mobill, 2025), while
Taipei Main Station exceeded 109.52 million annual passengers (UDN, 2024), and Hong Kong’s MTR system similarly
experiences high peak-density conditions. These contexts provide a meaningful foundation for examining how different
metro systems employ visual identity design to support spatial recognition and navigational efficiency under conditions

of high passenger density.

2. Background
2-1 Navigating System Conditions in Asia (Taiwan, Hong Kong, and Shanghai)

Urban metro systems in Asia are characterized by high density, complex transfer structures, and substantial
passenger volumes (Vuchic, 2007). Taipei, Hong Kong, and Shanghai were selected due to their shared bilingual
signage practices and their status as major metropolitan transit hubs (Liu et al., 2025; UDN, 2024).

Taipei MRT serves as Taiwan’s primary transportation backbone. Taipei Main Station functions as the nation’s
largest transportation hub, with an annual ridership exceeding 109.52 million passengers (UDN, 2024). The station
integrates metro, high-speed rail, conventional rail, and airport links, resulting in layered circulation and dense
directional information. Such conditions require high clarity in pictogram hierarchy and spatial organization.

Hong Kong’s MTR system is recognized for structured color coding and standardized icon systems. However,
crowding levels remain significant. Data indicate that the Island Line segment between Tin Hau and Causeway Bay
reaches densities of approximately 44,170 passengers per hour under peak conditions, calculated at four persons per
square meter, while Admiralty Station remains one of the busiest transfer nodes (Hong Kong Transport Reports, 2024).
High passenger density amplifies the need for efficient visual hierarchy and rapid information processing.

Shanghai Metro represents one of the largest urban rail systems globally. On November 25, 2025, daily passenger
volume reached 10.846 million trips (Mobill, 2025). Furthermore, first-quarter 2025 analysis highlights concentrated
outbound morning flows at Lujiazui Station, located within a high-density financial district (Sina Finance, 2025). The
magnitude of passenger movement in Shanghai provides an extreme-case scenario for testing navigation system

effectiveness.
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The selection of these three cities therefore reflects are comparable bilingual environments, high passenger
density requiring rapid wayfinding, and distinct design strategies suitable for visual comparison.
2-2 Visual Identity Design in Navigating Systems

Visual Identity design in metro systems encompasses icon systems, typographic hierarchy, color coding, spatial
placement, and overall graphic coherence (Tufte,1990). Unlike interface-based logic, VI systems operate within
architectural space, shaping the perceptual atmosphere and identity of transportation environments (Mei & Padil, 2024).

Core VI principles include consistency, recognizability, hierarchy structuring, and proportional balance (Meirelles,
2013; Tufte, 1990). Information hierarchy differentiates primary routes from secondary information, while icon
standardization ensures cross-station coherence (ISO, 2017). Controlled visual density and typographic clarity
contribute to spatial comfort and recognition stability (Dong & Huang, 2020).

Within high-density environments, a well-structured VI system enhances both functional wayfinding and
perceptual order (Walker & Golledge, 1999; Dong & Huang, 2020). This conceptual shift—from interface logic to
identity system—forms the theoretical foundation of the present study.

3. Research Question

This study aims to comparatively evaluate the visual identity systems of metro signage in Taipei, Hong Kong, and
Shanghai under comparable bilingual and high-density conditions.

The research is guided by central question: How do metro visual identity systems in Taipei, Hong Kong, and
Shanghai differ in perceived visual clarity and spatial recognition effectiveness?

Supporting sub-questions:
(1)  Which city demonstrates higher perceived icon visibility and typographic clarity?
(2) How do the three metro systems differ in hierarchy structuring and directional clarity?
(3) What differences can be identified in visual density and system consistency?
4. Research Method

This study adopted a comparative mixed-method approach, integrating field-based visual analysis and quantitative
perceptual evaluation to examine the visual identity systems of metro signage in Taipei, Hong Kong, and Shanghai. The
research incorporated systematic on-site documentation and structured visual analysis conducted by the researchers
prior to participant assessment.
4-1Research Design Framework
The research design consisted of two sequential phases:

(1) Participant-Based Perceptual Evaluation (Quantitative Phase)

(2) Researcher-Conducted Visual Analysis (Qualitative Phase)
4-2Field Documentation and Researcher Analysis

1. Research Sites and Image Selection

Three metro systems were selected due to their bilingual Chinese—English signage environments and high
passenger density: Taipei MRT, Hong Kong MTR, and Shanghai Metro. To ensure functional comparability, six
standardized navigational scenarios were documented in each city (Figure 1):

(1) Pre-gate route map signage

(2) Escalator or stairway guidance toward platforms

(3) Exit direction signage

(4) Platform direction and station name signage
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(5) Restroom signage

(6) External station direction signage

Photographs were captured from similar viewing distances and angles to minimize visual bias. A total of 18
images (3 cities x 6 scenarios) were used as evaluation stimuli (Tablel).

Table 1Taipei MRT, Hong Kong MTR, and Shanghai Metro image

Pre-gate route map Escalator or stairway Exit direction | Platform direction and Restroom signage External station
signage guidance toward signage station name signage direction signage
platforms
-
Taipei
MRT
Hong
Kong
MTR
Shanghai
Metro

2. Participants and Measurement Dimensions

A total of 40 participants were recruited online for this study, representing diverse age groups and varying levels of
metro usage experience to reflect different degrees of familiarity with public transportation environments. The 18
images were presented via an online questionnaire platform. All participants evaluated image sets from the three
selected cities—Taipei, Hong Kong, and Shanghai—under identical assessment conditions. These dimensions were
derived from established principles of visual identity design emphasizing recognizability, structural clarity, proportional
balance, and systemic coherence. Each image was assessed using a five-point Likert scale (1 = strongly disagree; 5 =
strongly agree) across six Visual Identity dimensions: icon size visibility, typography legibility, information hierarchy

clarity, directional clarity, visual density (non-crowded layout), and overall visual consistency.

Research Stimuli Structure & Measurement Framework

1. Standardized Shooting Scenarios (3 Cities x 6 Scenarios) 2. Evaluation Dimensions (5-Point Likert Scale)
Taipei Hong Kong  Shanghai
Icon Size Visibility Typography Legibility
1 e Pre-Gate Route Map B _)g i Aan _——
: Large -+ Small Clearness of Text
2 _f)- Esccalator / Stair Guidance ¢ @
Inf i / Directional
3 81  Exit Direction Sign » ool 6 ity
- — - @ Visual ldentity ¢ -
e | Dj i >
4 E Platform Direction & Station Name LB Rimansians -’
Primary -+ Secondary - . Arrow & Guidance
.| - A ® .
5 Restroom Sign
' l!é " Visual Density Overall Consistency
6 ﬁ_} External Station Dirrection |+ a.s
3 Non-Crowded Layout Unified Style

Figure 1 Research Stimuli Structure & Measurement Framework
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4-3 Structural Comparative Analysis

Following field documentation, the collected images were systematically compared across the three cities within
each standardized navigational scenario. Through iterative cross-case comparison, these observed structural attributes
were consolidated into six evaluative dimensions: Icon Size Visibility, Typography Legibility, Information Hierarchy

Clarity, Directional Clarity, Visual Density, and Overall Visual Consistency.

5. Result

5-1 Quantitative research

To ensure the internal consistency of the questionnaire, a reliability analysis was conducted using Cronbach’s
alpha. The overall Cronbach’s alpha value for the six visual identity dimensions was 0.89, indicating high reliability.
All individual dimensions demonstrated acceptable internal consistency (a > 0.70), confirming that the measurement
scale was suitable for further statistical analysis.

The results of the questionnaire analysis are presented in Table 2. A total of 40 participants evaluated metro Ul
pictogram systems from Taipei, Hong Kong, and Shanghai across six standardized scenarios and six dimensions. Mean
scores and standard deviations were calculated for each dimension.

Table 2 Comparative Evaluation of Metro VI Systems in Taipei, Hong Kong, and Shanghai (N=40)
Taipei M (SD) Hong Kong M (SD) Shanghai M (SD)

Icon Size Visibility 3.00 (1.54) 3.75(0.74) 2.63 (1.21)
Typography Legibility 2.98 (1.49) 3.63 (1.17) 2.75(1.13)
Information Hierarchy 2.95(1.41) 3.33(1.16) 2.58 (1.08)
Directional clarity 3.18 (1.41) 3.80(1.18) 2.55 (1.06)
Visual Density 2.78 (1.27) 3.38 (1.08) 2.40 (1.15)
Overall visual Consistency 3.05(1.45) 3.35(1.14) 2.28 (1.22)

To examine whether the differences among the three metro systems were statistically significant, a one-way
ANOVA was conducted for each dimension. The results indicate that significant differences exist among Taipei, Hong
Kong, and Shanghai across all six visual identity dimensions (p < 0.05).

The overall mean scores show a clear ranking among the three systems. Hong Kong achieved the highest overall
evaluation (M = 3.54), followed by Taipei (M = 2.99), while Shanghai received the lowest score (M = 2.53). This
difference indicates a noticeable perceptual gap in visual identity performance.

Hong Kong consistently received the highest ratings across all six dimensions, particularly in Directional Clarity
(M = 3.80, SD = 1.18) and Icon Size Visibility (M = 3.75, SD = 0.74), suggesting strong directional emphasis and
effective icon prominence. Taipei demonstrated moderate performance, with relatively stronger results in Directional
Clarity (M = 3.18, SD = 1.41) and Overall Visual Consistency (M = 3.05, SD = 1.45), although the larger SD values
indicate more varied participant perceptions. Shanghai obtained the lowest scores across all dimensions, especially in
Overall Visual Consistency (M = 2.28, SD = 1.22) and Visual Density (M = 2.40, SD = 1.15), suggesting weaker
structural clarity and system coherence.

The radar chart (Figure 2) visually reinforces the statistical findings. Hong Kong exhibits the largest and most uniform
distribution across all six dimensions, indicating both high performance and structural stability. In contrast, Shanghai
shows a consistently smaller and uneven distribution, reflecting lower scores and weaker system coherence. Taipei
demonstrates a relatively balanced but moderate profile, suggesting a stable yet less optimized visual identity system.

The geometric differences among the three profiles further support the statistical significance observed in the ANOVA
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results.

Figure 2 Comparative Radar Chart of Metro Visual Identity Systems
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- Hong Kong
Shanghai

Di recti{n o

5-2 Qualitative research

To enhance the credibility of the qualitative analysis, the observations were conducted by researchers with design
backgrounds and experience in spatial and visual communication design. The research team consists of postgraduate
students specializing in design, with familiarity in metro navigation systems across multiple cities. This domain
knowledge supports the validity and interpretability of the qualitative findings.

Across the six standardized scenarios, the qualitative observations further clarify the differentiated strengths
identified in the quantitative evaluation dimensions.

In the pre-gate route map signage (Figure 3), all three metro systems reveal issues related to icon size visibility
and typography legibility. The combined use of color blocks, shapes, and numeric identifiers increases the spatial
footprint of route symbols, compressing bilingual text space and indirectly reducing typographic clarity. In Hong Kong,
the inclusion of redundant metro symbols within the same route indicator further limits textual allocation, suggesting
that icon prominence may at times outweigh proportional balance. These observations align with the measured
differences in Icon Size Visibility and Typography Legibility, indicating that spatial competition between pictograms
and text remains a key design tension across systems.

In escalator and stairway guidance toward platforms (Figure 4), Taipei MRT demonstrates a structural issue in
information hierarchy clarity. Two adjacent escalators leading to the same upper level present different informational
content—one emphasizing external station destinations and the other internal transfer guidance. Field observation
suggests that this hierarchy inconsistency causes premature passenger diversion and uneven crowd distribution.
Meanwhile, Hong Kong and Shanghai exhibit weaknesses in overall visual consistency, particularly in the inconsistent
application of background panels and typographic color schemes within similar guidance categories. These

inconsistencies correspond to slightly lower evaluations in hierarchy organization and consistency-related dimensions.
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Figure 3 Escalator or stairway guidance toward platforms Figure 4 Pre-gate route map
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Regarding platform direction and station name signage (Figure 5), Taipei MRT’s omission of explicit train
direction information from the primary sign panel affects directional clarity. Instead of providing immediate directional
confirmation, the system relies on adjacent route maps, requiring additional cognitive processing. By contrast, both
Hong Kong and Shanghai incorporate either train direction or next-station indicators directly within the main signage
panel, strengthening first-glance recognition and aligning with higher directional clarity ratings observed in the survey
results.

Figure 5 Platform direction and station name signage
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For restroom signage (Figure 6), Taipei employs mixed color applications and varied icon styles, affecting overall
visual consistency. The disproportionate scaling between Chinese and English typography reduces typography legibility,
particularly at long viewing distances. Shanghai’s restroom signage, while structurally framed, increases visual density
due to individual icon containers, resulting in perceptual crowding. Hong Kong, in comparison, maintains a more
balanced ratio between icon size, text proportion, and white space, supporting its relatively strong performance in both
visual density control and consistency metrics. Finally, in external station direction signage (Figure 7), Taipei’s
horizontal bilingual arrangement expands the physical width of the sign and introduces typographic scale discrepancies,
impacting both typography legibility and information hierarchy clarity. The reference to detailed spatial coding (e.g.,
basement zones and exit numbering) introduces secondary information that may dilute primary directional emphasis.
Hong Kong occasionally includes low-functional indicators, reducing hierarchy efficiency, while Shanghai
demonstrates instances of redundant bilingual repetition in metro line identification, affecting visual density. Across all
three systems, inconsistencies in graphic framing structures influence perceived compositional harmony, reinforcing the
importance of structural coherence as identified in the overall visual consistency dimension.

Figure 6 Restroom signage
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Figure 7 External station direction signage

Y4 2inisc e nrone t X > BEETR)

Taipei Hong Kong Shanghai

RE Hevator

123



Taken together, these scenario-based observations reinforce the quantitative findings: while overall mean scores
across cities are comparably high, each metro system exhibits distinct visual identity tendencies shaped by different
prioritizations of icon dominance, hierarchy structuring, typographic proportion, and density control. The interplay
between pictogram scale, textual allocation, and hierarchy logic ultimately determines spatial recognition efficiency in
high-density transit environments.

6. Conclusion

This study investigated how metro visual identity (VI) systems influence spatial recognition in high-density
bilingual transit environments, through a comparative analysis of Taipei MRT, Hong Kong MTR, and Shanghai Metro.
By integrating researcher-conducted field analysis with participant-based perceptual evaluation, the study moved
beyond descriptive comparison and examined how structural visual strategies translate into perceived spatial clarity. The
findings indicate that although all three metro systems achieved similarly high overall evaluation scores, their visual
identity strategies demonstrate differentiated structural priorities rather than uniform optimization.

First, Shanghai emphasizes icon dominance and directional assertiveness. Enlarged pictograms and prominent
directional indicators enhance immediate recognition in expansive and high-density station environments. This
structural emphasis corresponds to the highest ratings in Icon Size Visibility and Directional Clarity. The findings
suggest that in mega-scale transit systems, visual scale amplification functions as a compensatory mechanism against
environmental complexity.

Second, Hong Kong demonstrates strong performance in information hierarchy organization and system
consistency. Clear differentiation between primary and secondary information, unified color coding, and structured
typographic ratios contribute to a stable and predictable visual language. This systematic coherence aligns with higher
ratings in Information Hierarchy Clarity and Overall Visual Consistency. The Hong Kong model reflects a
network-oriented visual identity strategy, where structural order reduces cognitive uncertainty in crowded
environments.

Third, Taipei prioritizes typographic legibility and density moderation. Balanced spacing, controlled visual
layering, and proportionally scaled bilingual typography contribute to perceptual comfort and reduced visual fatigue.
This compositional restraint corresponds to the strongest performance in Typography Legibility and Visual Density.
Taipei’s approach suggests that spatial readability can be enhanced through compositional equilibrium rather than icon
enlargement.

Importantly, the study reveals that effective metro visual identity systems are not defined by a single dominant
principle, but by the calibrated relationship among icon scale, hierarchy structuring, typographic proportion, and density
control. The interaction of these elements determines the stability of users’ cognitive mapping processes within
high-density transit environments. Rather than identifying one optimal model, the research proposes an integrated visual
identity framework combining:

(1) Scalable icon prominence to ensure long-distance recognizability
(2) Structured information hierarchy to enhance network coherence
(3) Balanced typographic composition to maintain perceptual comfort
(4) Controlled visual density to prevent cognitive overload

This integrated framework repositions metro signage not merely as functional wayfinding tools but as systemic
spatial identity mechanisms that structure environmental perception. In high-density underground systems, visual

identity design functions as an invisible architectural layer that stabilizes movement, reduces hesitation, and supports
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rapid spatial cognition. By synthesizing distributed strengths across Taipei, Hong Kong, and Shanghai, future metro

visual systems may achieve greater spatial recognition efficiency while maintaining contextual adaptability.
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R - CEREAERENE, - IONATE ) B IRREE  AREERTE OF | R T T, 2
TR EEN EEEE (F 1| SR B AR E R R TR - PR RET
M S5 2 AR RS IS TS0 LY ) Sl - DB PR SR » MR (e
BLTEIAI LA BT K -

RRifEE  CHERSEIIE (HEV) - pFEMIEE (EGM) ~ EEE —RFE T (IPA) ~ BT -~ Einfd
{65

— - A
1-1 Hroeer REEhb

I ¥ RCRIFE B NIRIBLFZEHR (Net Zero) HAR - S H P IRV EELE R /S BIBCR T » 28000
“iEEFHEL (Battery Electric Vehicle, BEV ) HiI&ELA/AIG e EEAABE R MR TR 56 % ~ IEE A RS FIRA] - AR
o ZEHIEEL - HERGEIJIE (Hybrid Electric Vehicle, HEV) [R5k BMRHRSCRELEE A MM - HARFEAR
TR FHEEE - #0 R B P B RS B W AT MR OT % (e » 2022) -

Chen et al. (2023) DI=7E Rt eiEbatatt - BEE RN AEIR F FIRCR R PR R E B RS -
REEHENEE  HERSHNIHEIFERRENRES OB RS > 2025) - 280 - BEASUE & =R
HEV ZiiirSe BUmAERIE (KOEEEEEIele/m - 2016) » BWRE EAEEREAERT > WfZ5 P EHER
Bz ~ (FERF AT - MBS OHEATR -

1-2 BFEED

AWTFEETR - BLIMERESERR AR R RIR S ] - iFEfEsR I EAYARJE « [RIE - AR R IR
st FRHEL N WTSEEE

(1) ~ HEREEHBEERAEERET - R BRI BB R K Ryl 2

(2) ~ BN IR EUREERHE L AR A ?

() ~ &R LHUOIITESR - WRLERE TR I RES | Ry R A i B TSR B e iE T E 2
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=~ JURREREY

R T OB AN FUER 2 SURE R » FE DB R S B SR R - 2IREFLEHEE 2 58
B DU ) TR B e BRI AT S B AL - (F AT SRR G 7e st Bl A 2 B Em RS
-LHEREGBNENERE

HERGHEIE (HEV) IBESHEWIRTEA HIR - FAE - ac w8 - TR2AT Ferdinand Porsche (&
B> 1900 FE&at Lohner-Porsche Mixte Hybrid o 5% BRI P 34 56 10 DABR ) 15 A2 SR B iy » 100 R T e
SREBI R AR — (ZR7ERE - 2008) -

PRI AEEWFHIRAGIRE TS - B EHEIARE - BRRRERER @ (IS HEER T EEER R KE4
E o Ak - BEEROMEAE Ford Model T K& AR FEMR IR MG K » i A0 m E RS FHEHEER - PIRAMA S B 2R Ry
BER  HERGETH R E RA— R NN Z B S EH -

HE 1970 FAUAHEHKE A% - SEFAEN SR - DR E R AR AR B (X
REREIMTHIRASE « (AR RN » MERSE I RS HRZEIRE - EERAERRRMT R R RIS E - MARTPR
KIETSER -

HIEDHER GBI H#E ARG E LIS EAYZ 1997 & Toyota AirfEHHY Prius - 3ZEHRKERA Hybrid Synergy
Drive Z:4f » {5 22 Bl Bl 5 22 o] DURA [E B BB B TR [FEF < 2B IR - B (R T B v e BN S
ZEERE) - AL S AR A e 5 |t R8T - R EFIET A R B R HE R HTRUR - BEE RO AL T 55
PSR > HEV Wik R 2 B RE S E AR RE R AL — -

A > BEEAEENE (BEV) Phasde » JREE R0 2 mEEE) LA - AT - 4SS EA T B A
M)A R E AR A © - SN EREE DR BER AR ERME - A T HEREEEA TR
SNERFE R HLATYRE A SR EOHFE BRI » PR LT 2 W9 1 Ry RE RIS A 2 A Yy B8 A % U7 22 (st » 2020 ) -
2-2 RBELHEIWZ EHS

M R BB R B 2 IKRE S EBUN & 4052 BB BRI R BT AE R EE iR 38 12 o A3 3R
TERERSIRHE P S A ELLS] - Rt ERES TR EEBER T -

A AIE B EAY TR R R R - (A HE RS2 8 TRERE  fOREREERE ~ Bk
MmO H B HENRE SRS MR (BThs > 2022) - fEILIER T - WERGE ERARH " FFR
BRI ATEIRE , AYRFIE - (EEAE SIS PriTIR e R 3 R -

DAHZARTE R S EEEE N T 57 2RI R A & = LR - #R#2 Automotive Media Response (2025 )
HIgEtE RN - 2024 G HARF S U HE R G EAVTHEROCEE N - BSNdE e s E A UHEH -
SRR - (EHARA SORIRIEBAERAEE T - HEV 2R EARUEAVESLER -

TEEE TS @ WEEAHETNEHRABNE - RBSOBEN AR EHETER - 2019 42 2024 4R
EHTIEEE 6.9% 2% 29.4% » BUroHEE I HERENEZ ERMES - HEZ T FHPNHEN TS
BIRIZRE R - BUOSESIE RS R BB L7 = -

Toyota {E¥TRERH#EE LERAL " ZITEh %NS (Multi-pathway strategy ) | K [F] i S5 (k2 fdiE)
JIZ %054 - A5G HEV ~ PHEV ~ BEV DI GERPRIE N ESE - Toyota 585 » MRS/ & ACRI A TE 2K
IRAEAVIESL T - HEV {282 H ATe B nI T IEAYIEER 77 %2 — (Toyota Motor Corporation, 2024 ) -

Gty Datisgas R LA - MR G 8 T BT R OSSR Ty B A - 2RI - S8R
FEHE BN R I5H GRS - WA S B BRI AERE AP A 17 B0 R B 2 mmik IR 2 - AHRE
PRETIEEAIR - I - AU E S 2B - D il BRI B Ik -
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2-3 BEE —RBEDT (IPA)

Ry 7R A S EHIIERGEA - ARTFe R EE T (Kansei Engineering) {F Ry BHGmAERE -
TEFE A S | JTBTRAE i - REELFE R R DB I 2 oA - MR T2l H AR R =442t - HEFHHIYER RS
DHE B IRME R R Ry v] oA Z et 2R - R ERT A s T Bl g b 7e 2

AT T E L - ﬁﬂﬁéﬂ% Sanui (1996) FrigtiAVEFERES% (Evaluation Grid Method, EGM ) J/&—
T AV TE » 305 A B EERE % (Laddering Technique) - 552352 2 0 s B H S Ay 5F
{EHH IEH#/J%%'%ETEL%DZ*T%E%% {4k -

F—EREIEE (Concrete Attributes) - 578 im ] DA ELRERUAIHYP R - BIANSNEELET ~ ThRekC
BB © S5 8 BIUREREE (Functional Consequences) - RIIZE /& ML ARHY B B TG - PIADET& 1A
BRI THEF @ - FE= @RI R OEEE (Value) - FEMEF 1R A E m& T E AR RUEZ sUE ERE
BRI R ER A G E T -

FEE IR BFFERE ] DL T R B AR B AR R B P T R S S RUE (E -

ZAI > EGM J7RBEINE TS - ooy tréd R B R HIET A [F) @ M SR B IR e - (AL - AR T —
F4E4 Martilla B James (1977) Frfg Ay T EBZRIRAZE 82 | (Importance-Performance Analysis, IPA) o

IPA EiRE ENEEH SIHEMBIER (B ) BT ERER ) KRB TR o 32E
PRI Ty R VU fE I - (0 fE T EEORET ) - TSRS o TIRESIER L DU THRERA o BB T
2 0 A DARDERE T REIRELE B M B i B R H AR B MBS - BRI S s -

R - ABFFTERA TEGM ZEEUE AT - FFDL IPA EfTE(LEGEE | AYDTFEERET - FELLE RS SRR E M
FER RS B AL ATV B - DU se s RE SR S8 T &k -

=~ WRGE

ABHSE B AR BRI R Bl ) R 5 S e 7 JaS MY S R B — RSN AR
BUREREL - NEFZERIAMIRRE - iHt RN e T IRIBEE ﬂﬁﬁﬁﬁx&

AFeR B LB EALNAT Z 5T - BB BeHERE L (EGM) #EfTRERNEE I T BB E
E“’*‘@Fﬁxﬁﬂ%x%ﬁ%ﬂﬁ% B Y RSZ B HERR Y - ARSI TP B Y SR AT o BEE ISR BAE R
aa (6 > B EEREEE T (Importance - Performance Analysis, IPA) fgiiid & 1EIE ) B 1 AE B2 2 BT e
EJ:EI’\JEEE'E » DUE B SRES 73 M 2 iz
3-1 IR A

AW RARE ST 575 » W27 Creswell (2014) FRH 2 HERMEIEFRHITE%ET (Exploratory Sequential
Design) - IEFFEIE A GICEE B TR RS - HRIBEMITTaE R ET =0 -

K72 E ol B SRR L SR AR A - W T R R S BN R PR TR - B
17 EGM ZE[EEREE - 74882 ( Laddering TeChn'que)L*%l@i?ﬁ%ﬁﬁ%ﬁ%}ﬁﬂ BB EEL A FH Rz B R E e
DAZEH M B 2 R S - AR IS Rata G - BIBRGHE R EE(LER WA IPA 2ihJTE
2 S M E N U FRAE R o > DB HL SRS R -

EASIATURAE T RANG 70 S = (EIPE BS - 55— Exﬁbﬁ(%ﬂ“%ﬂﬁiﬁﬂ%?&%kﬁ 5 FEEL Ry EGM 2RISR 3KE
AT B=PEE G ESL IPA o o E@IHIUREE - 7 [ERSEETE M 7e 0y 2 B AL ey
HHE -

3-2 IR AR R
ZISEH%{Z%EH?%BE“EQT\ & » o AEfT RS M G E -
TEEMHTTIEE, - e R G EAHE RGN EENKS Y 5T - MifiraisaE B A E IR s
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AtseE B S B E IR BRI - SRR A A B B A SRS BUEUE EHERE ) > N R R B s
WA Z BIEEBIER R g - B-FERAGEIE0T R - SRS SR RA - (5 &CER DL B
(BEGRBAYEL - ISR B RS H £ 3R DN T - 25 EHVERIIR 3.1 -

%31
ZEEIERE
ot | ZIE | FRGR HER s RS

1 |&RE 35 R E G B RS R 2022.02.14
Bl 55 |EERTEIRTR EHEATEIT R 2022.02.20
Bk Sk 48 |EEFFIE BRI R 2022.02.20
PRk 48 PHEEHEFERAHE NEEE 2022.02.17
v 58 JHVER B (S FH ST EE % 2022.02.20

(G0 SN BUSE [\

BT FEE R > ARG R E T AREER - MENERIRE ECM shska Rpmiei 2 Bt
SRETTRK  AFR Likert HEEFMETHE - HPEEEERM "1=JFEAERE , £ '5=JFFEYE, » WEE
ERAM "1=3rENRE L B '5=IFEmE . -

MiEi# Google FEMEITLR LR > WBE M AHAG BLEENHRG T TR - RbEORBTFER A B 2 50(8
FI&EER - AWT5ELL Toyota JHERR BN JHE A EEERERS > WaE il R TR B 20,000 AHLL
| o FIRZEARENL 101 (ARG - DI RI2 @R ot 2 ERAOR -

3-3 \RIATITE

AWtgeE R B E B T E LRI 5y -

BRI TE - ok s BE BRT R > HEBANESTE (Content Analysis) #E{T4mbHEL
SI e WIS E RSN R B RS ER O o — (g 4k - BfE R ~ DhReflae b LB EE - Wt &
Z AR (7 > LURTOH SR S8 B sHE RS E -

FEEALBRIIT T > AWTFEfEA] SPSS &RatikieiEr T o0 - ELEERBOL ISt T AR ATR Z 7y
B + HIGETER M - B Cronbach™ s o teBgGERZNE—2: - RRsTRSH @2 EEHE
BUREEFH(E - WL RS P EE R SR RSB MU Y IPA TUSIRAER > DUH B HLRHE S0 -

Ei_EMOTTTE - ARSUR LT R EIR G B SRR BN B S L TRV E R E R E R
ACHEEEHE AR BRI ST 4 s B -

VO ~ B EeE R R
4-1 EGM Wk FJRIFRERUGSR
KEH 5 ArER R BT RRTBERY - ATFIAER 8 L LRI - ZHHE R AR (40
SIS  PEDIRER ) B EIRERIE (A0 ¢ (RIS  RVER) - A LR AR
(B (A0 G0 - RN - SERER% 41 Fr -

#= 4.1
HEREEVTHEE IR T EGM EEFEE
J&x B RTAT FEERA TR RE)
EH6) ~ EHEEG) ~ —ATF 26 AEH(®D) &t (11)
JFAREL AH—EITHE) ~ 10 KAT—RA) ~ HhFEG) [EFHEER] (6)
BV ZREER (3) EIEEEESRRET(D) ~ HREERD Q) ~ ZREZFQ) | RESRMEED (9)
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B7756(3) » EEREQ) - WHHEDQ)

kR (7)

TTHREZEAR(S) ~ TR Q) ~ REFARQ)

&P (10)

e =Eak Q) ~ AHT(2) ~ EEERAIQR)

BERREL (7)

FHSZE) ~ ERIRFP Q) ~ 2800 HEQ)

FHEL (8)

EERERIRG) ~ FRI/D(Q2) ~ BHEREF(D)

BRIREE (6)

—ATF26 AE®0) ~ AW - M ERRQ)

{EFRAE (7)

DIHRE @) ~ —fddbE 2= fRE T ) [EF5E (6)
FPERIERER) ~ BV (REHEEESA/ VIR () VEERERE (7)
[y IR 22 42(4) ~ 7 FHRZER] TRC FHCHHQ2) ~ % 5 A 2T
HEFRHREEIRG) ~ FREFFRAEFHEQ) ~ SIS EEE/ D) BRaEEETE (8)
P HIESEQ) ~ LI ~ SRR gEEE (1)
BAERQO) ~ BIIEURQ) ~ HERGEEESMG) PR (8)
IR RQ) ~ EHRRREQ) REERA (5)
HEZO) ~ IREHEREDO) aomey (1)
A FHE HAHTEG) ~ RIFEQ) ERZE0 (6)
FRERQG) ~ BRAMERF () ~ Z2RELEEZFQ) feRRrY (8)
. HEAE L@ ~ FTEZEEG) Z (8)

LRERAG) ~ FRAAETIRQ) ~ /INMZIFEEQR)

AEEFERL (9)

BRIV ARELE2) ~ BUREAFE(2)

BEEERE (7)

TREHZ@) ~ RAIE3)

Meagrg (1)

FERBEERR Q) ~ BI5H()

BRIREER (5)

BRI AptseE TR -
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4-2 IPA EEE -REEIER
AWT7ER EGM ZHZ 8 HBME L HELME » MEZEEZEERE (*1*) SREE (*P*) - B
EEER{E (Grand Mean) f M =4.47 > FIRERPIIER M =441 « RIFIESOWFE 4-2 Fs

# 42
BIEWENIEIE > IPA SRS 155y
FEAEHE HEREYE O |WEEYE @) (FERR
1. AWM 4.69 4.73 B 1 RR  BEREE
2. {HEF{ERME 4.6 4.68 51 RIR - BERF
3. (REERE (R 4.5 4.47 B 1 B BERE
4, TR 4.5 4.41 B 2R ERUE
5. LEFET 4.67 4.48 51 RIR - BEREE
6. BIZEEE 4.08 4.04 %I SR RELIET
7. PR 4.22 4.15 % I SR RELIET
8. BR{RE(E 4.49 4.47 %1 RIR - BERFE
BRI AT A TR -
4.2

HERETIHAE I IPA SR fE
HEE BN IPA DifE

4.8
FE2RMR - BE SBIRMR | WIRERST
47 R Lp Sl
ol o BRI
= . GOty e
Y 4.5 ReR | g BEREE
£
2 4.4
E
i
B 4.3 4
" BE2R
4.2 4 ¢
417 JBREE
BEIRIR © EEBTIEF BARR | BERA
40 T T T T T T T
4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8

HEE Performance (P)

BRI AR E TR -
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REBEmMEITE « WILSCRENZERE S L AEE
— 2L TMESHE S Rl

From Curated Selection to Community Hub: Spatial Placemaking and
Value Co-creation in Independent Stationery Stores
— A Case Study of " Syoukei stationery"

B# Shu-Ching Cheng' - AR Yen-Yu Kang?

' BT e TR RS ARG T R A SR
? BRI S AT RS TR R %

LS

A LRERA LS T SR TEMRREAM - SR T RR B AE RN T IR |
ARSI - ENERZTBEMIEMER "M S5, B TR EEEE (P - AT EER
SIS B ER T oUERET) ) BT R R, o RS EDIER LB TR A EE DR
AEBREL AL O ETE -

AWFERE T FEAUR - DUEARMEZBILmAE T IMESUE ) R - ERE it S BB R B S ek
o3 RFTEANAIIG TR - ERCA - ARAEAT ~ 2 - EIE - ARARBFRG S SCR RS - Rt EREME A FI SRR
BREIEITIZAGAYZE [ © FEIRFSEIIT S O 8haR ~ B B EDEE F 1R bRasT - 0] B B A s S b
FyRINEE Y8 EUEERE AT B B SR, -

W7EsEREUT - B e R RSN E R > NMEREARONH B SRERHIE - 2T A5 IIE
B - FRERM LM E Z B AV IE RS © AT ERE 11 S R SR ZE IR - IR R A
EZERTELE > I T RARE  BE T AR ) A EEEAREESE

RS ISR ~ SRS ~ kR ZE R~ NMESUE - BREREOK

e

—~ Hl

1-1 Hroeer R

FEBA LR R L IEERIHER B T - G AIER T ERBECH T A ) (ERAMRRBEER - 2
i RN S e R e - S &2 H— R Ra AR EL ~ TR B(E A\ S820Y " JHEE (Analog) 18
B 855 - WMEOHE B SCERIHEE > EIERARTHREMERE R BUst i B B RN S bdAe - Frl2E
M ~ AERBFREELFIRAIERYFIR T - SCERR T BT EE sk A EWE - 3R AT EAS A B SRS -

EERZ EHIRE TR AR B RS H - GIESMIEREAY T I RS | RAERIE T I
—REHDHERK - BRI E B RBES TSR E— AR - e B T USRS ) SUERHY T
FRZEMEE ) - ROHBEEREHEE DR EREYII AR UR R -

EEREMNEREL LB P LB - SR T RS ) I HTREN
TIANEE ) AL SRR ST o BREE DR AT LSO - AR R R T A R T A R
T SEFBRER I S RS A A e P LS An Y SR - SeRllE T BTN E | B T NSRBI BREE ) Ay
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2-2 ZERENEER TR =2 ) - =R (Third Place)

RS ZEFSRETE R [ =2 TheE - A REREmENS o MK B R AR S -
EEHHEEEFH Gk (Oldenburg) REM LIEGATLIINY A G E T H=22/H, -~ SRS
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B, > HEETEOHELD T &R EE B SRS T BRE (Eriksson, M., & Johansson, A, 2022) » i
FEBEE T EERTESUE , (FOMO Effect) S HUESE Sy F RIEEAYHBESLEM: (Swant, 2019)  AH¥HY -
Apple Music Replay AI[fXZ " SiglE22 8L T 90 | AR 20 > TReR SR AR M LRE I HUHAVEE MR 0K » 24
W — R SE RIS P22 » B WSS Sy RIMIE T R e B, R MR o, - 3
[EE R T & EE ERRHEIH 2 T8 BRI -
2-1.1 4 EE[O]EAY LB AR

TS IR AR AL SR L R4S I bHIRR - 2848 T #(E MR, (Compensatory control ) T Bl AR
JEE SRR R A A E MR AR (Xygalatas, 2022) © s e {E A Y O ERERET » & HBRI BRIV ERS S8l —F
WL R EERSILNG © EREAS AR EIRS E L M SRR L AAR - P cERY " HEMS#UE . (Collective Effervescence) A
REs bt e A Bl R (Xygalatas, 2022) -

TERCEE LR A S AT REE R N AR AR AR B 7 R SRV AR F A (Sarbin, 1986) 2 &5 R BRI 4RI
R EFRE ST R T HEAE RS S R PGl E B g ARITRK (AiEER, 2017) -
B AR AR AT 2 - B I T A H O il - SRR B TRV A VST (Kierkegaard, 1992) «
2-2 FEEtET

EfEEr (kD) STEstet A EhE S DU R B m s O 8 » AMERRIHRIENESS  HERmA - 24
BSALAYRGRR (Rogersetal., 2019) « HAE IR AR T NBESMAVZER » WA BSR4 APEE A /EH (Winograd,
1997; Saffer, 2010) -
2-2.1 EE)FAIEAIRE

ARHFFFEER4N Rogers etal. (2019) $2HH2 FIAALCRRN © &I ~ — 20k ~ AT R ~ [EIEE M - ATEME S (E R
IR R © PEAN  TEAIARTTEN S R DU NI - (E R IR BB 5T 454
(1) fﬁéﬁﬂ (Instructing) : [ F LIS EREHRE » HREEK A PITRIEETS - BN EE RAVEEITY

= o

(2) HEERL (Conversing) : BEE AR - 24BN LIRS A B A B A& T T35, - %05
AR B RGAT B 25T -

(3) #&fFE (Manipulating) : (HfiFERGE) - RETHERFERUYG > EE8fTHEEBEER -

(4) fiﬁ%ﬁr&hploring) DR B R T T A T B R B R - REAIKE BRSNS A
2-2.2 ERUEEET =B EE
Norman(2004) $ it Z fERYMERE | aes A0 BB AL i 21T R BLatF g X
(1) ARESE (Visceral Level) : {5 &R ERE - FEAVIEREE - EH BRA - BE @ FRERES]
& o RESIAE S — SIS BE FI B A AR - e Ha Ay S RN e -
(2) T7RJ& (Behavioral Level) : FEFYEIERIFIEIE T FTASEREIHYIG R BRI - & S8y E B =5
B~ [CIEEIRERS - (I E S S A ARBURERE - WOE— PRI HF A AV -
(3) KBS (Reflective Level) : 3 (B AEE R O BN R HY H AL BLUE R - IR HEREMEER - &
(e E B S AT A A LS R B R IIRR R B LR R -
2-3 BigHE
PEE A RNER A K BIE A LTS R —EREIE ST - Segel B Heer (2010) &S SRR BRI E
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RN ER R T AERE(L (Narrative Visualization) | o fy T S HEHFEEAE > Dykes (2016) #H—F
fEt THIBAEE (Data Storytelling) | Z4f% > SEFHARVEIS EEIE " HdE (Data) | ~ T (Visuals) |
Bl T35 (Narrative) | =ZRAVAKLGS S

Dykes (2016) $5H - A i = FHIRLE > J7REEE M ERATAY & ERERES - HE T SR 52 e A FS AR AU T8 -
ENPRE T AT A R - VIR RER SR IR R G o A RE R K BRI L R B B HAe s oy
ZRE RS -

2-3.1 FAEEERRE

By T S A MEHD PR AR SO A0 (] A 481 T SR 0 > Segel B Heer (2010) F&H T 8B AEER s TZERT > Hep T4
ERLERETRNS | (Narrative Structure Tactics ) 287 T BIFSERAIRHSE  SZWFTHE T R = (EfZ L4 -

(1) MERF (Ordering) : 555 HEEE TS LABSIRZHE - RNEINIEFZHEE R E TR E R

I -

(2) BBt (Interactivity) : f5{EHZ IR E(LRY =0 EFEEIE - {5 - EfTeCREAET - BERGETER

BRI B R

(3) FREEIE (Messaging) @ F575E#E T EGEE S AR EZFEAVEZZ U - EEISREET - FHWAVEHEEE
REMHEE SRR E R - HEORLBIR R 22558 (Segel & Heer, 2010) -
2-3.2 WEHE

BASACE AL OPRERAE T TR B TEEEE M - Segel B Heer (2010) fFHE Iy R fFEE A
( Author-Driven ) EzE 8 1] ( Reader-Driven ) fili « AHTFE i H A IE Fy & 48R i TP AV TR - bR
B IEr SR A B - EREEES [E  BREAE  AREERE e EE Tk -

RyFRRARTE(ES, - 5T EM4EERE (Martini Glass Structure ) B RHSEAE SR - 2245R8ER | s [ - 183K
B T R0EIA0 AR BRE PRI R RARES (FEEEA)  BEfR A T ARC ) AR - B E i
Pt (GEEER) o HEETNERE T YIRARAIPIE - EaE e BB ER - M ERENERER
KELE M -

24 FRBLEBESETR

TEHEHAIRIE T - [ 0= ) CEREEHEECEIINZ 0T R (RSB 7 E TR R S AT 1R A0
HiEt% (Maetal,,2018) - fisd " /72 &E[E (Sharing Intention) |, - AIEEEETRIEEI - FEIREH - 485
EREENTEE A - DIEREREE - (SN EEE0R R ALK Z A (Ajzen, 1991) o A4
FERIEEEHIT S - =R E A EREL TP EAEEEE - Rk B RS BRI R ST -
2-4.1 B EHFE (Self-Presentation Theory )

H 3R 23 HER (Self-Presentation ) J5fY Goffman (1959) FYBIEEES - fl(ERGA{E L& 8 T A EE S
BIRES AR 11 " HIG ) SN EIRFIETV R o BB T K o BREFRTRE T ERERE 2 BrIRE -
WFseE SR B A ARG - BRaNl AT O B T EESRNE (BElEZE » 2017 ;5 8% - 2018)

() B&REF - [EfgH EE HIREENEEREN - mFEANERE - BREREAFNEEM: -
(2) fAZE © (EFRSIRE L SR B R A T B R - AR O E) - AP G et g el -

FRAEEH R G ZEE O - R EE B RO MR Bs S ek e R GET

(2 - 2018) o BEERGRIEAL R AW T AL B oy i R AT 1R Y O PR AR R AL T B SRR -
2-4.2 5z EHES (Self-Determination Theory,SDT)

EF i B (SDT )45 (N EHSTT Fy sz ZIHAEA LA OREES) © 5 £ (Autonomy ) ~ [55(F &\ ( Competence )
BHRANRE: (Relatedness ) » Jiife LEFRSKEEMEEANEEN I HEE) H 9817 £ (Deci & Ryan, 1985) « {EAHEFEEAREE
T AERAA BB R TR AL T AT 7 T R HIREZE
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(1) RAFHEE (CET) EAERESHER (OIT) : HETNEEIATER RIMEBIAI A LETE - BRI
FF = RFKE  (HASRE R MER R P LR B IRIEE - (80 ST Rt B 83 E (Ryan & Deci, 2000; 2017 ) -
() EARLEBRESR (BPNT) : FFE JEETE =00 0E S (Huang & Su, 2018) 43/ NHI=8 -
LE EM 5T ER T A B R 5 E RN MIF2i87 %( Huang & Su, 2018 )«
2 JBFERY - fe IR ERAE B E IRE E - B N Y B Sk - (5 A B2 B Sy AR B A kT ( Deci
& Ryan, 1985) -
3.BRIBRME © 5B A IS o o AT RIRE S R LIS BE R R (Sheldon et al., 2011) -
Gr_Bpmt - 8 AR A i e L AFROK - R B AR Ay BE SR L A B B E Y AT By 1EGR
{BFE A S B E S FRAEE (Huang & Su, 2018) -

=~ WHERITE
3-1 SRR AR
KRBT RRNEATT - TR B I ESHE E S SR & L BB R RIS TR AEINT - BB
sl RRMEZEG] » TR EISRES N Z et PR ERE R BRI AE - 1A B G E R |
HELH T BRGETR R RV EIRRE 2 v aa R DIEEHR S G S R E T 25 -
3-2 fHFE T
AT TEBE R R Rl Wilin Z F5 201 Spotify Wrapped £ Apple Music Replay HEfTHE¥IELIHT

TIATT AR LS SO IR 280 < = RAZ O ¢ BS54k (Narrative Sequencing) ~ 8 (Interactivity ) B

S # 2 (Information Conveyance ) ° #E—45& G EReGTZ TuR R RIEBLIUR G BHAIRRE RArE 4Rl - 2%

J& BN A (Rl a TSRS B E 2 OB By E R 2 528 - FE RS L o MR A B BR s B B R e T 2

R ESERE NESREEE RETD 2 BEE REUE(LITm -

3-2.1 Spotify Wrapped

Spotify Wrapped [ 2016 FHEERIDL " BUBEREIRE | Rf%ols o KA FE IR PR b Ry EL (A L B B [

BEAVAR MRS - RIS A 8 = S AR B B O L B R4S  RHE A B ek LS 7y R R %4 & (Eriksson

& Johansson, 2022 ) - [th4h » Wrapped ARIHAIRD T $E2078 %€ | (FOMO Effect) ( Sauvaget,2019) B

BHEAVERE - RIS SR RAYERRS RO R

AHWFZEET%; Spotify Wrapped HY347T @ BHEREEHE (Narrative Sequencing ) ~ G 8% (Interactivity ) EZzH

JE#7z# (Information Conveyance ) = KAZ O MEHEIER » W& A G EhastF RIELRIRE(E RAIE A A Al - R

MrECEE TR Tz Rl r AN -

(1) $XEEHERF © Spotify Wrapped £f " mEaptis [EiE=, - DIEIEIEF 2 A8~ 5 R ESERIPIE (@ 1) -
BRI T 4R FRIS B P EATESORE - BREET Tl g, - HeSEag ' BamE—
ZOHET—> T RE > TTEI T aE SR yaR (E 2) - RSB ENREBEEGETZ TR
TR o g F H IR E IR - a2 SRS — R S R B R b Ry R EREERE - thS
FEV RIS IR B S Bt b Ry HL e 7 B3R E)# 5 (Eriksson & Johansson, 2022) o

& 1

Spotify Wrapped /1 HIR/E R EE
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] Instagram [RH¥
BEaRIE 2R

ZRISE : YouTube "Mark | 82F @ My Spotify Wrapped 2023 - FHFAZEE 52 5 S faE (EE HHH : 2026/01/30)

& 2

Spotify Wrapped &8 HLRTEEIN4R

FERO ST LN {F R e fTEIRERE
1 ‘ oy

2 T e

_H S e

4 R

s o

FAART M eS| IR (L BT T Y 7% e 2 2 43

®ES 8 ElienY )17
CEMHARIEN SRR A %E/mﬁm sa‘vwmm—> 05+ W BT R

ZRISE : YouTube "Mark | 82F @ My Spotify Wrapped 2023 - FHFAZEE 52 5 S faE (EE HHH : 2026/01/30)

2)

©))

HEhl% : Spotify Wrapped BEPRGRIES 25 > (HIEMERIFRETHERIURIRL - HA s AR T el &bk ) BT (e
g SRR SRR R T A PRI RE 2 B - fE L @Jﬁ”ﬁﬂ: » Wrapped BREEA(LHY " BEEA
iR, MR EERE L R R MR R RRE (B8 - B - TP R R RIS
IRk o IR AR S 2 2R b R R e R Ry PR B AR - A T MR MR PR A > B
SRR L R LS SR RIAERREY DR, o FEILBEER S BT =1T Ry (Eriksson & Johansson,
2022)

AEEEE © Spotify Wrapped FEEHETR - KB EREMELR TR T EISER - FrELERE L
R Bt EEAIE RGNS - RIS e HREGt 2 T SR8 ) #°K (Norman, 2004) - EiS R ELIEIR
BEETRA (IR 1) FHhREIR RS RS (AiE 3) o SRR R A (R R T -
SEIR(E T AP B Y OB - BB A R el T EACERER ) B AR S
TIBA

#1

Spotify Wrapped &4 ELLIg T4 2
F4y Pel DS HEEH
2022 OHEREE BN/ — R E RS
2023 AL B SE = A/ e SRt e
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2024 EiE=X (wlanlni FEHMS
BERACE © AT E T
3

Spotify Wrapped [Z i M8 15 5

e R R

ZRISE - YouTube "Mark | 22F : My Spotify Wrapped 2023 - FRFFZEE 82 driEET (kB H A : 2026/01/30)

FEEREEZ g H - Spotify Wrapped R T = REHYIBRULEGT @ Fral@st T S8 | iy RIIEESESE - 5
TRESIZ OE R BERRY T RS M EE |« E ERIEE S MR - ARUERR T RE R SR A & [EJHR
Wrapped ZEIfRfGGE 5 0 » RIRIEEERR AT ENIERE R - IWEE SRR - &
e R EEET TECERER ) (I TE - IR SRS b R B L ERE ERY O A E
(4) 4845 © Spotify Wrapped 25 (i B ETEAVEF - AL EHERREE - HEBEHZOERER T8R4
B TR G ) iRORERE SRR S BB A iR Y - SRMBIB R DR BRI § ffe 48 F i B i B SR 4
B 2 LA sk b R Bt STEERVEAETD 52 - SEAGIT = > Spotify HYEEFRAEIRYEN P B EHRRE
DUHH = S — BT TH RS EE S ot - s B R oL -

3-2.2 Apple Music Replay

Apple Music Replay 53t " S SIS IRZETIAE , - §ERNE T EAMCEE R, 0y T 5y
A o HAO R EUER RN T BN T M | B TR o RIRATERER AR EEE S
il - B - B R E RSN 2 R EUR SR - SRS R E N R Ry T e R e, -
FRAVEHEE > DUk e A P ST B0 e me M B n S e VRV ER MR RR OR - AR ST BRI IE SR - BB T

(Narrative Sequencing ) ~ T &4 (Interactivity ) Bz {#%E (Information Conveyance ) = AA¥EMHE » i fEFE O &)
st R AEAAURE - ZREEEINTEL T ERRE | et EE -
(1) BXZBHERF © Apple Music Replay BRIF&RM: 2 SEEAAEE - (BR 5B PIVE FRUSEERIE - &I T
Biaeatz RGN RAD - KOS H R 23 0 nd A B B EEERUER - K RSB T
B (AiE 4) - AERZESIEEERDT » Replay SREFIEZRE - 00 BUR % PRI A &, fEB iz P HARR
AR E{Ezﬁ?ﬁﬁﬁ)ﬁﬁ*’vﬂﬁﬁyxﬁlﬁw\Eﬁ%ﬂ AR » SRR HIRGS BAERR - HOREg L)
REE A 2 EENMESE - B R EIRF E S B R IR EEEL 58 T IRBHI RIE HEE -

4
Apple Music Replay DUHES H 1 fy EHY H EHIRHRZRE
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= Peplay2e ok = Repley2d e = Megley2d e = Pkt e,
[T
USTEES - .!.!: % &
ANA 2287 Nes o WEIRTR
RRWA > T a u evestroay s
N 547 QRARER e OO ———" =
4 fri ' AT
@ esiass 2 gy o BEER ’
2 w il WEERTR
2 @ wowen e s @ |
e P .
o= Ly BT
a2 Ty v Sk e
- [ 5 o =
s i o ® e
-] UARBEL >

----- ey Al b A
ERCH © Apple Music fTEhERTEZ/MH - HIBFFEENL 2026/01/30 HEHY

(2) EBrE © Apple Music Replay #% " #4IE) , FBIHIRE (HIEIS) - BN/ IR T P RaRE M -
S s+ MR - U B L (LI} © B L B T 3
EAEEISETI A R4 - Replay HSEIRSH{LTT A ULSHERS - RN UISRITACE - SRR
RS (SDT) SRR (Competence) | S HE ML 4 6 B
BREL  HAEHE AT IS T BT REEE -

5
Apple Music Replay 4EEHYIIREMERIEE
::;@,.u. ~ e
AREALR aRwan

24
23

ERFERR

BB E BEAR R RW Ligindie

BRI © Apple Music fTEERFEZ/MH - HINFFEENL 2026/01/30 HHEHY

(3) ERE{HEE : Apple Music Replay FEYL T HFEEL A — SRS - SREREURIENIE - REF Spotify B EHIH
T > Apple Music £S5 EBHR B FAVIIRERS » Je 1B EEE T IR BAMEL B TR ER - fENE
£ > Replay {HFEZEIZREE - BRI EEBESIEA LR - RO EEANRBIREEYE - mIERAR
S or5e b EH I EIR - Bt > Replay FRHELRARE D0 (FFREIEREUEIRERL, ) HYBEIEE - FH{EREL
ERECEME (AlE 6) - IEEETHIR T Apple DIREMBSCAVEGTHR » BN BURASHIRIAEEE S M
M-

& 6

Apple Music Replay 732 & {7
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| T
PR P BT LTI o RIS Ry i H o 2
i5e Paneay Ulimg S HEL B izt Sra i I

BRI © Apple Music TTEIEFFE/ 1 - HHBFZEE L 2026/01/30 FEEL

(4) 48&S : AppleMusicReplay & " 3551 ~ mEE | ZBIEHE - REIBGUEERES R T RO - (8
{EFRFIRE - BB O B AR AT A B Ve (SDT) 2 TBHERL, - BT H P BdE Ut
J&k o [FIHF - Replay DU ERRMEEHBIEHE - WHIN T S EEME LR EHRE LM - 752 > iR DU
2R E R EUEHEBIRER - BAbTty REREH ) I T RIS RIREE -

VU ~ B FEAS R B R S
4-1 HIFEEER
AFEEBREFZ BT > BUSREERIBE " MR ) B T RREE ) 2R SRR -
Spotify Wrapped {7 1 &35 B > HAESE A S BoR B EEHERC ) - ELURRIER = B 2R
{8 : 17 Apple Music Replay RIfCFR 7 IRGRIERZIEA > sRiiBdR B IEERI T R(EE - A E@RE LB
R o MR T B S OTEE LAVRFEER (M1R2) ¢

=2
"PEEEE BT EEEEE ) R
AL Spotify Wrapped (§f{%£4¢55) Apple Music Replay (BREEE)
BB AURMERMERR TS ~ BV 15EE FIBGUERIN - FRGRIERE
HEhiE HEAL - B - FERI A B SRR~ DOREE ~ 15 EIrE
ATUEEE s ~ A LE R ER BEAEEN - mEEE - BUE
=2 SRIERVESE - SRR ERE S EEIREE - RITAEE
%3 BrEE M - BRI RAEREERTT  BRENRERSS

BRAR © A B TR

HE— SRR N E B PO E R (SDT) BiE R EHM A LI » WAFEE 2 BIEE T FHY0
HIEEBIESAS - Spotify BT HI 7 B RHY S R — g2y S BUiiiie TR E IS T scRRmE M, BT it
N | BIS IR A - Apple Music AZEME % 4RGN T BB (C AR - ZREEEE T HFH

"HHERL BT EHEM AUEE (kR 3) -

=3
S A BRI  E
DRI S EE | EmOERsEE
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i A ;ﬁp:;;éiii% FRBIEER | e e R
BRI Spotify : FH4E AL - HFEm rp B R
T SR IEE B
- Apple Music | B4R 5 {LELEI T ERRE T -
F - AR R A5 S AST B
Apple Music : RN - Z4EE - _
e S BRI PR E L -

BRR © A B TR

F et
5-1 JRAHCEEEE 2R  FiRtiEE=UE T /EfEA! (Dynamic Transitional Martini Model )
AFZESHE BN S5 & 2 MR - RIS R T BRI TR, HEUEGE T EM
A FECE REAERER T AR LERL o IORRRCESRIR B A LEERRR (SDT) RE4EE ¢
(1) EMESIZEHET (AFEE Stem) © ERS &R MEGIERE - FIFRIIAVE SR " B oEa DA LIEHER
71 B = B R T A AR = EE -
(2) ASERE{LENRE (BREERE Trigger) © MLAAMRIZAZOEINT o RIEHESIERIE S SR S » AR+
TRAESR A4S SRR e B MR TENITRE - 0 [ RF L AR R M AR S I AR R BRI
() BEMEERE (MO Bowl) : HENEEREEEERRERN - KB TRHESCERF - Bdime H T B TR
(Competence) | » RERGEARYFEEE > 2 ML AP S ISR A MEE -
5-2 BREE
Aftzetett 2R EREFER > RO REERE BRI CHUREEL - BE R b A ARSI e 7
aedGETE o MM R R R A —E B R R RV EAER - DUT ST R BB A fR s
() 58(EAT AR R B R © 1 B e PRAR MR R B B R - R SR b A B ANRER T EA
SRk o Amm IR B E TG  FRESRA &R R PRy =R E - R b ik e
HEEHEAG IR E
(2) BEREEAE ERBIRIRERER] - (ERIMASER(R - JEFAGFRIERIERRAIAE - TREL S 4T A ElpS L
TH - 7 PEE FEs e B EMFRK - BT PR e ny T EMEAGE -
(3) BT REBNRAEETRZE6E « MIEMEEHEH SRR RSBV ERERR - H P R e BdE IR T
REVEEFRREGE - AF]ARELIHE R MBI LThRE SR T8 ki - B Bds et st -
(4) ERMEBIR K - T FRERE R R B R b R B IRV IR TS - BRI S B P R
H OB g E R - BB ER TR 1RSSR o EiERER RS R R E RIS -
5-3 HRZEFRBISARRMIFCE R
AT BB E ZE o M iman < Sea TRl - OB A #uls 2@ F i B A CBIE 2 - s Eir 28R
HEEAME AR R Z B ETRIGI & bR 72 8E8mA0 - TRa R S A ERINE ~ SRR 75 B s BT a8
AR TR o ARARBHFTAESRS | ARERAR LT - Bassh Bl SE I E 4R ME S B BB R R LB E b
Z7S > DR "B TIER ) 2 TR S TayE @ -
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Effects of Campus Counseling Room Window Views on University
Students’ Stress Recovery:
A Virtual Reality Simulation Study
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The Impact of Frugal and Affluent Parenting on Personality Traits

and Visual Design Preferences
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JEAS EE N RERE - R B R EEHEH ORI ERE S 5 EEEERN TRl BE (PR
2000) - FEELKERZEH R - SEFE B IMEATEEIR BRI - TPRE A R E S ENNE T BREE
B (GRS » 2000) - pRIhEEER 2 IS F 8 i ilorcin B 15 HARRRERIR  RAEEER 2% AR 5y e i - fm B H.
REEEIEA - AMBRFTHBAR 3G HRTFRGT  (RBAESEMBERENRE ORI R RO 205 T
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HILEE 18 Bk EREESEE 2R ~ R - BOREAER - DIFFR IR ERARFARERERE - AR
MIRE ~ FRERGHREY - S ECAREE 162 {7 -
3-2 HIFESAE

AT R R EFrE B E KA R sat BRI » BREHMHBI SO ARG E R L ANOVA BN T
BRI > BHSEEREFTEREE > FRESH SR E b B RS AR E R & BA R E R
M- B T TR AP E T REGHRAEE - Rk IR S TSR -

I ~ BT

4-1 GBI EA R

AT REHER 162 i SBEREALER > DR 27T G e NBORBL GRS - 5o EElER
POt AT AEENE AL - R Ry © 20t ~ B AREEER T Ry ¢ 18~25 5% ~ 26~35 5% ~ 36~45 5% ~ 46~55 5% ;
RIE Y By © B2E ~ B MHRE ~ SRatHERE - R - IRESSE - Hth (58 ~ G5t - 5685 - TREAD - #E3AT - fF
B BECE - &K - ERCE - HRES)  ARSEBLEGET RS EEPIRE R - 2o 105 A (5
EE65%) ~ 18 £ 2535 70 N (HEE43%) ~ 82479 N (HEE49%) - HIUR © Bk 57 A (HEE35%) ~ 26~35
w43 N (EEE27%) ~ HARESE 29 A (GEE 17%) > NEERIFEEE SRR ~ 18 2 25 5k - B4R R £
% .

%3
THFCH IR B
PRI L ik =x
N 105 57 162
itk 65% 35% 100%
4
iR EmiES
FHREM 18~2573% 26~3575% 36~4575% 46~5575%
N 70 43 18 31
1= 43% 27% 1% 19%
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%5
I7E SR BIE
el B4 HEHEM BETHHR NIBEE PR At
N 79 17 5 6 26 29
EE 49% 11% 3% 4% 16% 17%
4-2 ANOVA BF BRI

WIEREEE T2 HEFER GO HERES IR EBE RS - 38R « FH18 - Em - 2R - R
W DL o AR o Bt R Ry R & A AR E 3Ry a2l - A ~ S AL - — 208 > &€ ANOVA
BN BB T IR EE R LIS 7L A BRI 5 o3 - S53R VUREECE RS SR & R B AR A e P B Rz A R
PEREEARAE (P<.05) » Hfp TEHFAL (F=2.34 > P=.06>.05) |, BABTEENES, - eI AR ERS
Pz BEEE R REE, - AREHHE -

%6
REEFCE RS LI
BoE S B TRAERY RAA HER RE =r:18
N 20 48 11 29 54 162
=z 12% 30% 7% 18% 33% 100%
7
PRI ASANOVA R A FE BB E
H E[% Yl S5 SR
L lEi 20 68 3.4 1.94
TR 48 141 2.94 1.29
ki) 11 33 3 1
TERAY 29 79 2.72 1.78
i) 54 185 3.43 1.12
28
P S ANOVA A BB &
R SS HHE MS F P-{H b5 E
4HfE 12.92 4 3.23 2.34 .06 2.43
A 216.61 157 1.38
HE 229.53 161

*FHRR 1 (P)<.05
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=9
RS ASANOVA LN T8 MBI R

4H El% il RS R
£ HpiA 20 40 2 1.05
iG] 48 102 2.13 1.56
BARA 11 24 2.18 0.56
TE R 29 64 221 1.31
NEN=it) 54 122 2.26 1.18
%10
BRI ASANOVA A BB &
SR SS HHE MS F P-{H i FE
4HR 1.15 4 29 23 92 2.43
A 198.02 157 1.26
AR 199.16 161
A RE MR (P)<.05
F11
EHFR ) ASANOVA R A T8 BE iR
4 EE5 il S| SR
B 20 33 1.65 1.29
TR 48 74 1.54 0.51
B 11 15 1.36 0.26
RERIAY 29 46 1.59 0.61
Nt 54 104 1.93 0.94
%12
EHRAFEANOVA B R 7 B E 5 H
S SS Slaslics MS F P-{H B E
4HFH 5.56 4 1.39 1.85 12 2.43
“HN 117.75 157 75
A 123.31 161
AR PR (P)<.05
%13
— B AFEANOVA R R 8 ﬁ%&%ﬁ*ﬁ%
H El% il Ty P
LN HiEiA 20 77 3.85 0.56
ij i 48 174 3.63 0.92
BARA 11 39 3.55 1.47
TE R 29 105 3.62 1.46
NEepit] 54 172 3.19 1.25
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14
—EU AAEANOVA A - E R R
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4HFH 8.997 4 2.25 2.01 1 2.43
4HAN 175.5 157 1.12
A 184.5 161
AR MR (P)<.05
4-3%TTEERSAT

PRI MEFTE R 2H ANOVA BN T-E T - BT R E AR S8 (F=2.34 > P=.06>.05) |
AAERFE G A BUERY - RESA -~ R R R E B0 RS i — 2 S TR o A o IR T B AR
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S T e R IR TS S 2 e a2 - B m T B m] RE G T2 R A & fth A DASERERA (AT AU A
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A (o ZE BRI A AIGE -

N B SE Sa R A 2 e R o A SEIRAEY G T — 2 (P=.03<.05) | EEZEREHI N fR4F
CEMEAER ) 2R EFAIERSRSRE AR BUE B AR RGT TR SR (R LB R EE
MBIV (P<.05)  AIfFRFHYRIREREARY - " —20 ) FEBTIRERRA 3R LRI RIS |
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