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ABSTRACT 

Wayfinding is essential for navigating complex environments, including libraries. Signage plays a critical role 

in guiding users, reducing confusion, and improving accessibility, yet research on its effectiveness in library 

settings remains limited compared to other public spaces. The objectives are to examine the effectiveness of 

signage types in library wayfinding, their impact on user experience and accessibility, key design principles for 

effective wayfinding, and practical strategies for improving signage usability. It also identifies research gaps and 

future directions for enhancing signage in libraries. Systematic approach is used, applying a structured search of 

academic databases, rigorous selection of peer-reviewed studies, and thematic analysis to evaluate signage 

effectiveness, wayfinding efficiency, and future research directions. Signage enhances wayfinding efficiency in 

libraries by guiding users, reducing cognitive overload, and improving accessibility through clear, consistent, 

and strategically placed designs. Integrating interdisciplinary insights from cognitive science, architecture, and 

user experience research can help libraries develop user-centred, inclusive signage systems that optimize 

navigation, accessibility, and overall user experience 

Keywords: library wayfinding, library signage, spatial anxiety, user behaviour  

INTRODUCTION 

Wayfinding efficiency helps individuals navigating built spaces effectively. This is important and useful in 

complex public spaces like airports, hospitals, and cities to reduce cognitive load and enhance user experience 

(Arias-Flores et al., 2024). Similarly, because of complex and advanced layout of libraries as well as its roles as 

the information centres, libraries need a structured wayfinding systems to prevent confusion, maintain 

engagement, optimise usage of resources (Mandel, 2013). 

Signage is a key element in wayfinding as it guides users through both public spaces including libraries. Signage 

directs users to their destination in public setting (Denis & Pontille, 2016), whereas it provides directions, 

identifies key areas, and conveys service information in libraries. Hence, clarity, visibility, placement, 

consistency, and accessibility are emphasised for effective signage (Su et al., 2022). Ongoing improvements are 

made but, many libraries are still struggling with the placement, design which will contribute to weak strategic 

wayfinding systems (Li & Klippel, 2012; Melcher, 2023).  

Wayfinding research in libraries are limited, compared to public spaces which creates gaps in empirical research. 

However, valuable insights from this related fields are worth to be studied in library setting. Therefore, this 

review integrates interdisciplinary findings from cognitive science, UX research, architecture, environmental 
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psychology, and information behaviour. Research on spatial cognition explores how individuals navigate 

complex environment whereas architectural studies, just like UX research are more on examining the signage 

itself which leads to wayfinding efficiency and user experience. Findings from this interdisciplinary research 

will help to contextualise applicable best practices to libraries wayfinding system because it is important to 

understand user interaction with the physical signage.  

This literature review aims to: (1) analyse the effectiveness of different signage types in library wayfinding, (2) 

examine their impact on user experience and accessibility, (3) identify key design principle for effective 

wayfinding system, (4) explore practical strategies to improve signage usability, and (5) identify research gap 

and future directions for effective library signage enhancement. Overall, insights from this research will be 

helpful for signage optimisation to improve user wayfinding and library usability. Additionally, this will also 

have practical implications for library administrators, researchers, designers, information professionals, and 

policymakers.  

The discussion will start with theoretical perspectives on wayfinding, the role of signage in public spaces, and 

its application in libraries, then followed by a summary of key insights, research gaps, and recommendations for 

future studies. Eventually, this study will provide comprehensive understanding on the relationship between 

signage and library wayfinding and offers recommendations for future innovations in wayfinding systems. 

METHODOLOGY 

Extensive search strategy was conducted across multiple databases including Scopus, Web of Science, and 

Google Scholar to synthesise studies on library signage and wayfinding. Few keywords such as “library 

signage,” “wayfinding,” “spatial navigation,” “library wayfinding,” “signage and accessibility,” and 

“wayfinding efficiency” were used to retrieve relevant studies. Besides, for more accurate studies, Boolean 

Operators were used to refine the search results. Additionally, backward citation analysis was implemented to 

identify studies potentially overlooked in the initial search.  

Selection criteria were carefully designed to ensure all relevant studies or articles are included: (1) peer-reviewed 

journals and proceedings published between 2000 and 2024, (2) studies on architecture, UX, and cognitive 

psychology were included for their insights into spatial navigation and effective implementation, (3) studies 

focusing on digital and interactive signage were excluded, (4) articles without full-text availability and opinion-

based studies were excluded to maintain review integrity.  

Literature was categorised into five thematic areas for the analysis: (1) theoretical foundations of wayfinding, 

(2) signage as a wayfinding tool in libraries, (3) factors influencing wayfinding efficiency, (4) insights from 

other public spaces, and (5) challenges and future directions   

With the implementation of structured search strategy, rigorous selection criteria, and thematic categorisation, 

this will provide a comprehensive analysis on library signage and wayfinding which will help to identify 

effective signage practices, their impact on user experience and accessibility, key design principles, practical 

improvements, and areas for further research. 

DISCUSSION 

Theoretical Foundations of Wayfinding 

It is important to understand how individuals behave when navigating complex spaces, including libraries. 

Wayfinding theories and models provide a critical framework to analyse this. Formal Grammar-Based Model is 

widely used in wayfinding research. It applies modular concepts to study movement patterns which enables 

empirical testing and simulation (Kiefer et al., 2015). Similarly, Unified Routing Models will integrate spatial 

and cognitive aspects and use graph-based methods to represent decision-making in complex spaces and predict 

the movement patterns of the pedestrians (Kielar et al., 2018). Additionally, these models help predict people 

movement and decision-making process in a complex environment, which make them relevant for practitioners 
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such as librarians and designers. These approaches are exceptionally relevant to libraries because users need to 

navigate the complex layout of libraries with multiple floors, service areas, and resource sections.  

Other than spatial structures, human factors also contribute to wayfinding efficiency. Bayesian Network Model 

suggests that in addition to the design, spatial anxiety and cognitive ability will have a greater impact on 

wayfinding (Ardi et al., 2019; Cardillo et al., 2017; Farr et al., 2014; Geer et al., 2024; Hund & Minarik, 2006; 

Mendez-Lopez et al., 2020). In libraries, different levels of familiarity and cognitive ability of the users will 

affect the overall wayfinding experience. This is supported by the model as it highlights the positive impact of 

habitual wayfinding to consistent navigation patterns, leading to more efficient orientation (Luo, 2018). 

Therefore, it is important for clear and consistent signage. Hence, both frequent and infrequent users depend on 

external navigation aids, such as directional signage, maps, and librarian assistance (Li & Klipple, 2012). When 

applied well, clear and standardized signage is crucial to reduce anxiety among first-timer or less confident users.  

Library layout further influence wayfinding efficiency. Mandel (2013) proves with Space Syntax Theory that 

logically structured spaces enhance natural wayfinding, whereas separated sections or low visibility create more 

challenges and require additional wayfinding aids. Klipple et al. (2005) with Wayfinding Choreme Theory 

emphasise the role of landmark in wayfinding. This is supported by Fu et al. (2022) emphasise that architectural 

features, large signage, and strategically placed service points will help users to form cognitive maps which will 

improve the spatial orientation and reduce their dependence on signage. This suggests that both structural design 

and clearer signage are equally important in accommodating diverse users, including those with higher spatial 

anxiety or accessibility needs. 

Agent-based simulations provide additional insights to user behaviours. Belief-Desire-Intention (BDI) 

framework is used by the Agent-Based Models to simulate the behaviours in wayfinding (Ma et al., 2024). This 

model provides insights on how various users navigate complex environments, make decisions at key wayfinding 

points, adapt to obstacles like unclear signage. This node-to-node navigation patterns are common in libraries as 

users connect familiar locations via personal routes while others depend on sequential signage at key decision 

points (Mandel, 2013). Hence, signage strategies must ensure consistent placement and minimal visual clutter. 

This balance between clarity and simplicity is essential if libraries are to create inclusive navigation systems that 

are usable by both confident and less confident users. 

Empirical research further validates the influence of both human and environmental factors on wayfinding. 

Spatial familiarity identified from the visual attention and gaze pattern will significantly impact the wayfinding 

(Alinaghi & Giannopoulos, 2024). Additionally, decision-making process is eased with signage system because 

it reduces cognitive load and improves wayfinding efficiency (Zhou et al., 2023). From a practical standpoint, 

this indicates that signage should not only be theoretically efficient but also accessible, intuitive, and inclusive 

of users with varied backgrounds and abilities. 

User experience can be enhanced by integrating these wayfinding theories especially when it is implemented 

through targeted improvements. From the models, both cognitive and environmental factors are required to 

design effective wayfinding systems. Ultimately, by applying these principles, libraries can create more intuitive 

and accessible spaces which will improve user engagement and overall library usability. However, these findings 

are limited by the lack of demographic and geographic diversity in existing studies, which means that future 

reviews should explore user experiences across public and academic libraries, different age groups, and 

individuals with disabilities to ensure broader applicability. 

Signage as a Wayfinding Tool in Libraries and Public Spaces 

The role of library signage to provide essential guidance, reducing confusion, and minimising dependence on 

staff for wayfinding assistance is imperative (Su et al., 2022) especially in large academic and public libraries 

due to their complex layouts that are challenging to users (Lee & Dazkir, 2015). Well-placed and consistent 

signage enable users to navigate spaces with minimal difficulty, enhancing wayfinding efficiency (Polger & 

Stempler (2014).  

Apart from general wayfinding, stack signage is crucial in book retrieval efficiency. Using colour-coding or 

landmark-based as the signage system enhance user satisfaction and improves circulation services (Stempler, 
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2013). Moreover, signage must be accessible for diverse users including those with disability. Therefore, 

Sherman (2022) recommends incorporating high-contrast text, large fonts, and intuitive pictograms for more 

inclusive signage. Additionally, libraries can conduct regular signage audits to evaluate signage systems, 

eliminate redundancies, and implement improvements to improve wayfinding (Mandel & Johnston, 2019).  

Even with limited research in library setting, the finding from the studies on public spaces such as hospitals, 

shopping malls, museums, and airports still provide valuable insights adaptable to library wayfinding systems. 

Signage is fundamental to satisfy patient in hospital as it enhances perceptions of professionalism and 

accessibility (Kalyan et al., 2024). They also suggest making signage more visible, linguistically inclusive, and 

aligned with logical spatial configurations to ease wayfinding process. Both hospitals and libraries require 

signage systems to help users locate key services efficiently while reducing spatial anxiety (Sahoo et al., 2024). 

Signage has different roles in different settings. For example, it is for public safety in high-traffic spaces like 

shopping malls. Chew et al. (2021) emphasise that inconsistent safety messaging will lead to confusion. Hence, 

standardising the safety signage such as escalator signs is crucial. Additionally, this underlines the needs of 

libraries to adopt consistent design principles to enhance signage effectiveness.  

Strategically placed signage is fundamental in high-foot traffic spaces, such as airports to avoid congestion and 

reduce passenger stress. Sauer (2005) agrees that wayfinding can be easier with clear and prominently placed 

signage. Nowadays, integration of digital signage does not stop the needs for traditional signage as it is useful 

for quick reference and unambiguous directional guidance. Libraries can place signage at key transition points 

such as staircases, service desks, shelves, and entryways to improve navigation and reduce disorientation 

Similarly, museums require signage for both functional and aesthetic roles. It guides visitors while enhancing 

their overall experience. Therefore, museum signage should adopt culturally relevant symbols and clear 

directional indicators to improve visitor engagement (Zhou et al., 2024). Likewise, signage in libraries is not 

only a navigational tool but also to reinforce the institutional identity.  

All studies on public spaces show the importance of visibility, placement, and standardisation in implementing 

effective signage system. For example, Kim et al. (2022) emphasise that signage should be highly noticeable 

and easily interpretable especially for emergency situations. Additionally, comprehension and responsive times 

in high-pressure spaces such as hospitals and airports can be improved with multidimensional signage designs 

(Supasumond et al., 2021).  

Overall, these findings help libraries to refine their signage strategies to enhance accessibility, usability, and 

wayfinding efficiency. There are few strategies that can be implemented to improve wayfinding significantly: 

(1) place signage at key decision points, (2) ensure signage is linguistic accessible, (3) design visually appealing 

yet culturally meaningful signage. Furthermore, libraries can improve their evacuation guidance and safety 

signage by adopting best practices from hospitals. This will also ensure the accessibility and navigability of the 

libraries for all users. Ultimately, drawing insights from multiple fields and disciplines allows libraries to create 

more intuitive and user-friendly wayfinding systems that can cater to a diverse user base. 

Factors Influencing Wayfinding Efficiency 

There are three main factors influencing signage effectiveness in wayfinding through complex environments: 

(1) readability and visibility, (2) consistency and standardisation, and (3) multilingual and inclusive design. 

These will not only benefit frequent library users but also non-frequent and first-time library users.  

Readability refers how users can comprehend the information on signage effortlessly while visibility is to ensure 

the signage is noticeable. Zhang et al. (2024) suggest using RGB and HSV contrast to improve readability and 

bright colours such as yellow to enhance visibility and user attention. Fonts also help the readability of the 

signage if clear, sans-serif fonts and adequate spacing between letters and lines are implemented on the signage 

(Priambodo & Siregar, 2018). This will also help users reducing the cognitive effort. Visibility depends on the 

placement, size, environmental factors, and observation angle of the signage as Xie et al. (2007) state that poorly 

positioned signage can go unnoticed even if the text is highly readable. Therefore, it is important for libraries to 

place the signage in locations where users need guidance the most.  
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Consistency and standardisation are equally important for intuitive wayfinding as it is proven by Petrie et al. 

(2009) that users are struggling to process various wayfinding cues is the signage placement and formatting are 

inconsistent. Zhou et al. (2023) recommend minimising environmental complexity and simplify the decision-

making process by applying uniform colour schemes, font styles and symbols on the signage. This is further 

supported by Kalyan et al. (2024) in their wayfinding research at hospital which stressing the importance of 

standardisation. Ultimately, considering different familiarity levels of spaces by the users, libraries should ensure 

the signage is aligned with their expectations to enhance accessibility (Sherman, 2022). Therefore, regular 

signage audits will help maintaining consistency as it will identify outdated and redundant signs to ensure that 

wayfinding systems remain clear and effective (Stempler & Polger, 2013).  

Multilingual and inclusive design address the diverse needs of library users. Multilingual signage helps users 

from different linguistic backgrounds understanding the information to reduce their confusion then improving 

the accessibility (Woo & Riget, 2020). This is important for directive signage related to safety regulations and 

emergency situations, such as safety warnings, emergency exits, and public health directives (Chestnut et al., 

2023). Additionally, inclusive signage will focus on accessibility-focused design elements such as high-contrast 

text, large fonts, and intuitive pictograms to support disabled and cognitive-challenged users (Sherman, 2022). 

Users are more engaged with participatory design, and this further improves signage effectiveness (Wu & Xu, 

2015).  

Libraries can develop more effective signage system to enhance wayfinding efficiency by integrating all these 

factors of readability and visibility, consistency and standardisation, as well as multilingual and inclusive design. 

This will also ensure the accessibility and usability for diverse user groups. Additionally, these evidence-based 

strategies help reducing wayfinding challenges and fostering inclusive environments for all users. This 

eventually will contribute to an improved user experience. 

Insights from Other Public Spaces 

Architectural cues and cognitive mapping influence how users navigate, perceive, and interact with their 

surroundings. These two aspects play a crucial role in library wayfinding strategies. Well-designed architectural 

elements, such as floor layouts, landmarks, and lighting serve as intuitive wayfinding aids that help reducing 

navigational errors and improving spatial learning. For example, star-shaped pathway configurations facilitate 

more efficient wayfinding than traditional grid-like designs because they provide clearer decision points to 

prevent user confusion (Merhay & Fisher-Gewirtzman, 2023).  

Placing informational and directional signage aligned with key structural features, such as entryways, staircases, 

and service desks, significantly benefits users especially those with high spatial anxiety or limited familiarity 

with the space (Su et al., 2022). Additionally, architectural landmarks, such as lobbies, colour-coded zones, and 

large decorative features serve as reference points that can help users navigate complex library layouts (Mandel, 

2013). Lee and Dazkir (2015) recommends for open layouts with high visibility across library sections to reduce 

users’ dependency on the signage so that they can navigate visually. This later is proven by Kuliga et al. (2019) 

highlight the absence of clear floor distinctions will lead to users struggling with wayfinding. 

Library wayfinding, particularly individual wayfinding strategies is influenced by user behaviour as cognitive 

mapping is developed through user experience and environmental cues. Thus, frequent library users tend to 

navigate efficiently compared to new users as they depend more on signage, maps, and environmental markers 

(Fu et al., 2022). Therefore, they suggest integrating distinct architectural features and clear structural cues to 

make wayfinding more predictable and user-friendly. Moreover, cognitive mapping is also influenced by 

complex library layouts, such as non-linear floor plans and disorderly sections (Patel & Vij, 2008). 

Wayfinding behaviours is further affected by individual differences in cognitive styles. For example, field-

independent users who depend on internalised spatial awareness navigate more efficiently than field-dependent 

users who depend on external cues such as signage and maps (Frias-Martinez et al., 2008). These differences 

allow libraries to design more inclusive wayfinding systems to accommodate both independent and guided users. 

Patel and Vij (2008) explore virtual environments as a tool to enhance wayfinding skills as it can provide virtual 

training environments to help users developing accurate cognitive maps before navigating physical library 

spaces, ultimately improving their wayfinding confidence (Patel & Vij, 2008). 
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With proper understanding of user behaviour and cognitive mapping along with architectural cues, libraries can 

refine their wayfinding strategies to enhance accessibility, usability, and overall user experience. Logical spatial 

layouts, intuitive signage placement, and landmarks as navigational anchors create a seamless and inclusive 

wayfinding system. These strategies can improve the user library experience as it helps reducing navigational 

difficulties, fostering user confidence, and supporting more efficient access to information and services. 

Challenges and Future Directions 

Empirical studies on library signage remain limited, especially those examining its relationship with finding. 

This gap presents a persistent challenge for library users as Rakshikar and Powdwal (2020) stress the students 

struggling with their wayfinding even after orientation sessions. Almeida and Tidal (2020) later prove that the 

absence of clear and standardised signage lead to confusion, disorientation, and anxiety, especially among first-

time users and those unfamiliar with library’s spatial organisation. Without evidence-based strategies in the field, 

libraries often rely on ad-hoc solutions to improve signage effectiveness. This limitation is further compounded 

by the fact that most available studies originate from higher education or Western contexts, which restricts the 

transferability of findings to public libraries, developing regions, or linguistically diverse communities. 

Some studies have attempted to address these challenges by conducting signage audits to evaluate and improve 

library environments. For example, a health library manages to identify several areas for improvement from the 

audit, such as reducing excessive signage, updating language and design, and eliminating redundant signage 

contributing to information overload (Wise, 2024). Similarly, a study an academic library finds a colour-coded 

signage system will significantly improve wayfinding efficiency and increase book checkouts, demonstrating 

the impact of structured signage on user experience (Stempler, 2013). Despite of suggestions on systematic 

signage assessments and redesigning efforts to enhance wayfinding, still few libraries have undertaken formal 

studies to comprehensively evaluate signage effectiveness. 

Language barriers, especially in multilingual library settings can dampen wayfinding efficiency. Using 

inconsistent terminology and library jargon in signage is challenging for users with low English proficiency 

(Bridgeman, 2023). Terminology used on signage and verbal explanations should be aligned as this can also 

hinder navigation and cause miscommunication as proven by Fauchelle (2017). This issue underlined the needs 

for more research on multilingual and inclusive signage practices to ensure that libraries can accommodate to 

diverse users as this will help elderly users, individuals with disabilities, or those experiencing spatial anxiety, 

who may require more accessible and universally designed wayfinding systems. 

Undeniably, digital signage is recognised for its adaptability and ability to provide real-time updates, traditional 

static signage is still widely used in libraries, but it is still under-researched (Maceli, 2024; Onwuchekwa, 2021). 

Most empirical studies focus on hospitals, transportation hubs, and other public spaces (Mandel, 2017). This gap 

highlights the need for systematic evaluations of static signage, including its placement, visibility, readability, 

and its overall effectiveness in supporting user wayfinding.  

A user-centred approach to signage evaluation is practicable to improve wayfinding efficiency, accessibility, 

and user satisfaction. However, lack of user-driven insights into its effectiveness due to limited research in the 

field, requiring more robust methodologies for evaluating signage usability and impact. This approach will 

ensure signage meet not only cognitive, but also linguistic and spatial wayfinding needs of all library users.  

One critical area for future research is the application of formative and summative evaluations in assessing 

signage systems. When in designing phase, formative evaluation can help researchers understanding user 

preferences and needs to ensure signage is intuitive and effective before implementation (Kim et al., 2011). 

Additionally, summative evaluation during post-implementation measure wayfinding efficiency and user 

satisfaction (Park et al., 2011). Integrating these evaluation stages would provide more comprehensive 

understanding of signage effectiveness in enhancing wayfinding and usability. 

Then future research should also examine wayfinding performance and usability metrics to assess the 

effectiveness of directional, informational, and regulatory signage. Research on the relationship of signage 

placement, readability, and consistency should be conducted, particularly in large and complex library 
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environments (Yang et al., 2020). Libraries can develop clear and accessible signage systems for diverse user 

groups by evaluating signage completeness, continuity and readability.  

Understanding cognitive and emotional responses of users to signage is worth to be studied. It is important to 

understand how users’ interaction with signage, processing directional cures, and developing cognitive maps of 

library spaces relate with more user-friendly wayfinding strategies (Wu & Xu, 2015) just like how eye-tracking 

studies could provide insights into how users visually engage with signage that can reveal potential design 

improvements (Su et al., 2022). Additionally, participatory research is encouraged as users can actively 

contribute to signage design and can enhance engagement for more effective wayfinding solutions (Purschke, 

2020). 

Future research should also prioritise special user groups, including those with physical and cognitive 

disabilities, elderly users, and users with high spatial anxiety. Besides, research on signage for people with 

cognitive impairments, highlighting the needs for signage that considers both intrinsic and extrinsic wayfinding 

factors (Gresham et al., 2019). Similarly, clarity and inclusivity of signage with unfamiliar library terminology 

for non-native speakers and users should be evaluated (Bridgeman, 2023). Accessible and inclusive signage can 

be ensured by addressing these user-specific needs.  

Field experiments and user surveys should be employed to collect real-world data on signage effectiveness as 

these will provide more practical insights into best practices for signage designs (Rodrigues et al., 2020). Hence, 

future research should aim to develop standardised evaluation frameworks that libraries can use to conduct 

regular signage audits and implement improvements.  

User-centred approaches remain underdeveloped. Without direct user insights, signage strategies risk 

overlooking diverse needs. In particular, participatory design approaches can give users an active role in shaping 

signage systems, helping libraries ensure inclusivity rather than relying solely on top-down design strategies. 

CONCLUSION 

Signage is fundamental in enhancing wayfinding efficiency within libraries by guiding users through complex 

spaces, reducing cognitive overload, and improving accessibility. Theoretical models such as Formal-Grammar-

Based Model, Bayesian Network Model, Space Syntax Theory highlight the cognitive and environmental factors 

that influence spatial navigation, reinforcing the need for well-structured wayfinding systems. It has been proven 

empirically that signage with clear, consistence, and strategic placement will significantly improve wayfinding 

for both experienced and first-time users. In practice, efficiency and inclusivity are vital in signage design as it 

will ensure different demographics of groups of users, including elderly users, non-native speakers, and users 

with disabilities navigate confidently. 

Integrating architectural cues, such as open layouts, landmark-based navigation, and high-visibility entry points 

can further enhance library wayfinding as it helps users form cognitive maps and navigate intuitively. 

Additionally, research from other public spaces underline the importance of standardisation and multilingual 

accessibility which will provides insights into library signage optimisation. By addressing these factors, more 

user-friendly library environments can be implemented as it minimizes disorientation and supports seamless 

resource access.  

Despite these strengths, library signage research remains limited. Future reviews should also acknowledge the 

geographic and contextual limitations of current literature, which remains skewed toward certain regions and 

library types. Addressing these gaps will ensure findings are more globally relevant and adaptable. More robust, 

user-centred evaluations are needed, especially those incorporating participatory methods, usability testing, and 

accessibility-focused design. 

By leveraging interdisciplinary findings and prioritising inclusivity, libraries can transform signage into intuitive, 

efficient, and equitable wayfinding tools that minimise disorientation and improve user confidence. Ultimately, 

effective signage fosters greater engagement and a more accessible library experience for all.  
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