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Obijective: To identify the components affecting legibility and readability in educational
spaces, which can facilitate movement and wayfinding in schools and, under crisis
conditions such as earthquakes, lead to faster evacuation and reduced casualties.

Method: This study employs a mixed-methods approach, including both qualitative and
quantitative sections. The first part is analytical-descriptive, consisting of a literature
review and case studies. In the literature review, the concept of legibility and its
influencing components are discussed. Then, ten girls’ high schools in Shiraz, in which
design elements enhancing spatial legibility have been considered, were selected to
examine their spatial organization and analyze the alignment or misalignment of their
structures with legibility criteria. Subsequently, a field study was conducted to assess the
importance of legibility components and their impact on reducing crisis-related damages.
A total of 450 questionnaires were distributed among school staff, teachers, and students in
Shiraz. Finally, data were analyzed using SPSS, leading to the extraction of strategies to
improve school spatial legibility with the aim of reducing casualties during earthquakes.
Results: Factors such as the length and number of paths, degree of enclosure and
differentiation of zones, presence of strong nodes, flexibility and prominence of edges, and
the quantity and distinctiveness of landmarks—which are components of legibility—have a
significant effect on facilitating wayfinding and reducing damages during earthquakes.
Notably, zones and exit routes with the highest impact were identified.

Conclusions: The results indicate a strong relationship between the components affecting
the legibility of educational spaces—which enhance wayfinding during crises—and the
reduction of earthquake-related injuries. Improving the legibility of pathways and accesses
enhances proper performance in emergency evacuation. In other words, for the rapid and
correct evacuation of individuals, clear and legible routes, as well as guidance and
assistance during crises, are essential.
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Introduction

Legibility and clarity are fundamental qualities in spatial organization. Legibility plays a vital
role in forming a shared understanding of architectural space and contributes to users’
development of mental images, fostering a sense of security and place attachment (Shaterian,
2008). When individuals occupy a space, they perceive it through sensory experience to
establish meaningful interaction. A key element in this process is the formation of a coherent
mental image, which facilitates navigation and spatial orientation. This ability gives rise to a
cognitive map, the development of which is primarily influenced by the legibility of the
environment.

A highly legible environment allows users to construct clear and unique cognitive maps,
while low legibility leads to confusion, preventing users from effectively engaging with and
understanding their surroundings (Binaaz & Hanaei, 2017). This study seeks to identify the
key design components that enhance legibility in educational facilities and, in turn, contribute
to reducing earthquake-related damage. The methodology integrates theoretical analyses of
expert perspectives with field-based case studies and user feedback to develop practical
design criteria and strategies.

Natural disasters, particularly earthquakes, not only inflict physical destruction but also
cause severe psychological impacts. Given Iran’s high seismic vulnerability and the outdated
structures of many rural and urban buildings, addressing the psychological aftermath of
earthquakes is as essential as mitigating physical damage (Karami et al., 2007). As schools
represent one of the most critical public building types, their design must ensure both physical
safety and psychological reassurance during emergencies (Matin, 2013). Therefore, this
research focuses on how spatial clarity and legibility in educational architecture can play a
key role in minimizing earthquake-related impacts.

Method
This research consists of two main phases: qualitative and quantitative. The qualitative phase

is analytical-descriptive and involves library research and case study analysis. The literature
review examines the concept of legibility and its key determinants. Ten girls’ high schools in
Shiraz, selected for their spatial design features promoting legibility, were analyzed for
conformity with legibility principles. From these studies, the main components of legibility in
school design were identified.

In the quantitative phase, 450 questionnaires were distributed among school staff, teachers,
and students in Shiraz to evaluate the importance of legibility factors and their role in
minimizing damage during crises. The questionnaire investigated user perceptions regarding
spatial design, navigation, and earthquake preparedness. Data analysis was performed using
SPSS software, applying one-sample t-tests and linear regression. Results confirmed general
agreement among respondents, and data normality was validated. The findings informed
strategies for improving legibility in educational spaces to enhance safety during earthquakes.
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Data Obtained from Questionnaire Analysis

The study population included students, school staff, and parents, who provided input on their
needs, spatial perceptions, behavioral responses, and preferences for indoor and outdoor space
features. An open-ended questionnaire was used to identify key indicators and criteria
influencing clarity and legibility in school design as factors for reducing earthquake-related
damages.

Descriptive statistics (tables and charts) summarized the collected data, followed by
inferential analyses using one-sample t-tests and linear regression in SPSS-22. Mean values
above 3 indicated general agreement among participants. Data normality was assessed
through skewness and kurtosis indices. Statistical analysis confirmed significant agreement
among respondents and a normal data distribution.

Results
The communication networks and access routes within the studied schools were evaluated

based on criteria such as permeability, legibility, wayfinding, degree of enclosure, physical
safety of elements, path length, multiplicity, flexibility, and user awareness during
earthquakes. Primary access routes typically consisted of courtyards and connecting corridors.
Wide, color-coded corridors with visible signs and markers were identified as the most
effective escape routes during earthquakes. Conversely, narrow or low-ceilinged corridors
performed poorly under crisis conditions. Long corridors leading to exits without sufficient
signage or markers were perceived as confusing and difficult to navigate. In contrast, wider
corridors with shorter distances to exits, supported by visible signs and color variation,
significantly improved wayfinding efficiency during emergencies. Overall, a strong
relationship was found between the legibility of circulation routes and the efficiency of
emergency evacuation.

Conclusions

The study concludes that enhancing legibility components—such as pathway length and
number, degree of enclosure, zone distinction, node strength, spatial flexibility, edge
prominence, and landmark differentiation—significantly improves wayfinding efficiency
during crises and reduces earthquake-related damage. Specifically:

- Clear circulation edges facilitate faster access to exit routes.

- Strong spatial nodes improve visibility and orientation in open spaces.

- Visual signs and landmarks simplify navigation during earthquakes.

- Multiple and varied exit routes increase evacuation options.

- Clear functional zoning supports visual comprehension of escape paths.

- Distinctive colors and materials in circulation spaces enhance navigation.

- Courtyard zoning improves multi-exit accessibility and spatial legibility.

- Dedicated exits for teachers, staff, and students optimize evacuation flow.

- Prominent facades and edges enhance visual guidance.

- Shorter corridors increase the speed of reaching exits.
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- Lower enclosure levels improve visual orientation toward exits.
- Multiple corridors improve wayfinding flexibility.
- Facade variations adjacent to circulation paths enhance spatial diversity and route
recognition.

In sum, improving spatial legibility enables more effective decision-making during
emergencies, facilitating rapid, organized evacuation and minimizing congestion, thereby
saving lives.
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8. Linear Regression
9. One-Sample Test
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10. Autocorrelation
11. Durbin-Watson
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