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This project examines how newcomers and occasional visitors navigate unfamiliar outdoor urban spaces, 

revealing the behavioural, cognitive and emotional factors that shape wayfinding and exploration. Exist-
ing research shows that poor wayfinding can heighten stress, confusion and reduced spatial confidence, 
especially for users with limited familiarity or accessibility needs. 

As urban environments grow more complex, traditional signage and digital navigation tools each present 

limitations: static signage often lacks interactivity, while digital apps can narrow spatial awareness and 

reduce engagement with the environment. Benchmarking highlights a clear market gap, with few 
public-facing artefacts offering both high interactivity and high effectiveness, signalling an opportunity 

for hybrid, phygital solutions.

Primary research reinforces these insights. Users consistently prioritise orientation and destination 
clarity, rely strongly on landmarks for spatial grounding, and blend digital and physical cues when 

navigating. While digital apps are preferred for efficiency, physical signage and environmental cues 
remain essential for reassurance and micro-navigation. Participants also expressed strong interest in 
interactive features, suggesting that engaging elements can motivate exploration across different user 

types. Expert interviews further emphasised progressive disclosure, simplicity, durability and inclusive 
design as critical considerations.

Overall, the report identifies a need for wayfinding interventions that reduce cognitive load, strengthen 
environmental clarity and support exploration. Opportunities lie in integrating physical and digital 
systems, utilising landmarks, introducing more interactive cues and adopting universally accessible 

design approaches to build a holistic intervention that supports confidence and boosts user experience.
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1.1 Introduction

Wayfinding is the process of using 
spatial and environmental informa-

tion to determine one’s location and 

navigate through an environment to 

reach a destination (Goldenberg et 
al., 2026; Lynch, 1960). Poor
wayfinding can contribute to stress, 
frustration, confusion, anxiety, and 

feelings of being unsafe, while also 

hindering efficient movement and 
even compromising safety in dire 

situations (Goldenberg et al., 2026; 
Swann et al., 2026).Existing wayfin-

ding tools present limitations. Static 
signage systems, while durable and Challenges, Limitations 

& Opportunitieswayfinding tools 
present limitations. Static signage 

Aimayfinding tools present limita-

Support wayfinding and encourage 
exploration.
Outdoor urban spaces, such as public 

precincts and city centres, present 

wayfinding challenges due to their 
vast open areas, constantly changing 

weather conditions, visual clutter, 

diverse infrastructures and confusing 

urban layouts. These factors increase 
the complexity of interpreting and 

navigating the environment and can 

contribute to cognitive and sensory 

overload (Swann et al., 2026).

Supporting users in interpreting and 

navigating these evolving urban 

spaces aligns with UN's Sustainable 
Development Goal (SDG) 11, 
particularly Targets 11.3 and 11.7, 
which promote inclusive urbanisation 

and accessible, safe, and inclusive 

public spaces (UN, 2026). 
Additionally, Wayfinding extends 
beyond signages and apps, it can 

involve environmental cues such as 

landmarks, paths, colour, lighting, 

spatial features, or digital 

technologies (Lynch, 1960; Eptura, 
2025). This presents an opportunity 
for industrial design to support not 

only navigation but also build user 

confidence in spatial understanding 

Newcomers and occasional visitors 
are particularly vulnerable to these 

challenges due to limited familiarity 

and underdeveloped mental maps 

of the space which increases their 

cognitive load and reinforces negative 

emotions and experiences (Ghamari 
& Sharifi, 2021), Additional barriers 
related to language, cognition, vision, 

or physical mobility may further affect 

their ability to navigate and explore 

unfamiliar spaces (Ghamari 
& Sharifi, 2021; Swann et al., 2026).

Existing wayfinding tools present 
limitations. Static signage systems, 
while durable and consistent, 

risk becoming outdated and offer 

limited interactivity, which can 

compromise user trust and reduce 

effectiveness (ScreenCloud, 2025). 
On the other hand, digital GPS apps 
provide direct turn-by-turn 

information but may discourage 

newcomer’s ability to build mental 

maps and spatial confidence due to 
reliance (Dahmani & Bohbot, 2020; 
Miola et al., 2024).

This project investigates the 

behaviours, needs, and challenges 

of newcomers and occasional 

visitors navigating unfamiliar outdoor 

urban spaces. The findings will
inform design approaches that 

support wayfinding and encourage 
exploration.nulla pariatur?

into the 
unknown:

 
designing 

wayfinding & 
exploration 
experiences 

for newcomers 
in complex 

urban spaces.
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1.1 Introduction | Project Timeline

This project will follow the Double Diamond  
design framework published by the British 
Design Council in 2005 combining divergent 
(expanding outward) and convergent 

(narrowing inward) thinking.

Week 9-14

Develop & Deliver:

Design development & refinement.
These are the next phases following 

this report.

the double diamond. 
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Research, 
analyse & 
synthesise

Prototype,
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Discover & Define: 
Design research & direction 
of concepts. This report sits withn 
these phases.

Week 1-9
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1.2 Background

According to Environmental Preference Theory, 
people are more likely to explore environments 

that feel coherent, legible and safe (Appleton, 

1975; Kaplan & Kaplan, 1989). When these 
qualities are lacking, spaces can induce anxiety, 

disorientation and overwhelm, reducing 

exploration, engagement and willingness to return 

(Swann et al., 2026). As cities become denser and 
multilayered, newcomers increasingly 

experience these challenges due to higher 

cognitive load, difficulties forming mental maps, 
interpreting environmental cues and locating 

destinations (Byrne, 2017; Swann et al., 2026). 
This indicates an opportunity for interventions.

Wayfinding, as a process, can be divided into four 
key phases: orientation, route decision, 

navigation and destination recognition (Arthur & 
Passini, 1992). Orientation provides the foundation 
for understanding one’s surroundings, while route 

decision can create high cognitive load when 

choices are ambiguous or poorly designed, which 

could present potential points for intervention 

(Schwering et al., 2017). 

Traditional wayfinding primarily addresses these 
needs by providing direct and efficient information 
through signage and maps (CivicBrand, 2026). 
However, an emphasis on predetermined routes 

may limit opportunities for newcomers to develop 

cognitive maps and engage with their 

surroundings.This has encouraged greater interest 
in exploratory wayfinding, which complements 
navigation with curiosity, discovery and forming 

spatial familiarity (CivicBrand, 2026). By 
incorporating placemaking principles, it can create 

environments that feel engaging and safe while 

strengthening connections between people and 

place (Kamruzzaman et al., 2025; PPS, 2007). 
Integrating traditional and exploratory approaches 
may therefore provide a more holistic solution for 

dense urban environments.

Emerging technologies, including AR, AI-assis-

tance and ‘phygital’ (physical-digital) solutions, 

offer opportunities to combine digital guidance 

with physical environmental cues, supporting both 

navigation and exploration while avoiding cogni-

tive overload (Niantic, 2026; RTF, 2025; 22Miles, 
2025). Additionally, current sustainable design 
practices through the use of durable materials, 

modular design and energy-efficient technologies 
could also be incorporated (Mima, 2026).

This balance is particularly relevant as digital nav-

igation becomes increasingly dominant. Over-re-

liance on GPS can reduce spatial awareness and 
the formation of cognitive maps by shifting users 

towards passive, stimulus-response navigation 

(simply reacting to commands such as ‘turn left’) 

(Dahmani & Bohbot, 2020; Miola et al., 2024), 
creating “digital tunnel vision” that limits aware-

ness of surrounding information (Huston & Ham-

burger, 2025).

Overall, the research identifies a need for wayfin-

ding approaches that not only help users reach 

destinations, but also supports spatial learning, 

comfort and engagement with place. Integrating 
traditional and exploratory wayfinding could help 
newcomers navigate complex urban environments 

while building familiarity and confidence. Emerging 
technologies, phygital solutions and sustainable 

practices are aspects that could be considered 

when innovating interventions to support the 

long-term viability of these interventions.

Traditional & Exploratory Wayfindingayfinding Emerging Technologies & Practicestools present 

Spatial Blindessyfinding tools present limitations. 

Summarynding tools present limitations. Static 
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1.3 Benchmarking

Benchmarking is crucial in the design development process to understand 
existing solutions and identify market trends and gaps (Meeker & Thornton, 
1995). Solutions beyond static signages and digital kiosks were 
investigated which includes traditional artefacts, apps, personal smart 

equipment and other adjacent innovations that could inspire the direction of 

the project. This process aims to build an understanding of the current 
landscape and different approaches that already exists in relation to 

navigation and wayfinding which will uncover both favourable and 
unfavourable features that could be adopted or improved. ercitationem ullam 

corporis suscipit laboriosam, nisi ut aliquid ex ea co

28 products across five product categories were benchmarked against eight 
attributes derived from industry research (Table 1). Refer to Appendix A for 
the extended benchmarking table.

Figure 1 shows the 28 artefacts plotted against an ‘Interactivity-
Effectiveness’ positioning matrix. Most artefacts clustered in the high interac-

tivity-high effectiveness quadrant are digital including apps, kiosks and smart 

wearables. Traditional signage and analogue artefacts found in the built envi-
ronment sit mostly in the middle to lower interactivity quadrant. Despite this, 
many traditional signage artefacts still score equal to, or even higher than, 

other solutions in terms of effectiveness while remaining largely static. 
This suggests that these systems could be strengthened through digital or 

interactive enhancements. More broadly, the matrix reveals a gap in public 
environmental navigation whereby very few artefacts in the public space 

deliver both high interactivity and high effectiveness, indicating a strong 

opportunity for intervention. 

Hight Interactivity

L
o

w
 E

ff
e

c
ti

v
e

n
e

s
s

H
ig

h
 E

ff
e

c
ti

v
e

n
e

s
s

Low Interactivity

Overviewayfinding tools present 
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Artefact Category:

Apps

Digital Kiosks
Smart Wearable Technology

Analogue

Traditional Singage System

Figure1. Interactivity-Effectiveness Positioning Matrix

Table 1. Benchmarking Attributes
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1.3 Benchmarking

Figure 2 and 3 shows a deeper analysis of the top 10 artefacts. The radar charts reveal 
a clear divide between environmental and digital navigation artefacts. Environmental 
solutions such as the signage family, 3D tactile map and Braille trails perform strongly in 
durability, accessibility, and aesthetics and visual clarity, yet consistently lack interactivity 

and multimodal feedback. In contrast, digital artefacts (BindiMaps, Google Maps, the INMO 
GO3 AI Smart glasses and Wayband) excel in those traits and effectiveness of use but lack 
in either aesthetics and visual clarity, usability and/or maintenance and repairability. No 
artefact performs well across all criteria, which highlights a gap in the market for a solution 

that blends the strengths of traditional signage and digital tools. A hybrid approach could 
offer robust, accessible guidance while also providing the interactivity and multimodal 

support found in digital systems.

Figure 2. Combined Radargraph of Top 10 Artefacts

Figure 3. Individual Radargraphs of Top 10 Artefacts

Google Maps

      INMO GO3 Smart Glasses

     Wayband

Bindi Maps

Artefact Category:

Apps

Digital Kiosks
Smart Wearable Technology

Analogue

Traditional Singage System

Braille trails

  Brisbane CBD Sigange Family

3D Tactile Map

Translink Bus Stop
MELa Solar Powered 
Interactive Signage

Commend od22 Interactive Kisok
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1.3 Benchmarking

Figure 4. Cognitive Load - Guidance Specificity Matrix
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Figure 4 presents a ‘Cognitive Load–Guidance 
Specificity’ positioning matrix of the top 10 
artefacts, revealing that effective wayfinding 
should prioritise high guidance specificity while 
minimising cognitive load. Although digital 
solutions can provide highly specific guidance, their 
complexity may increase users’ cognitive demands. 
Therefore, the design intervention should leverage 

technology selectively, prioritising decision-making 

by communicating only the information necessary 

for immediate spatial awareness and navigational 

decisions. This approach aims to provide relevant 
guidance without overwhelming the user.

Existing solutions are divided between durable but 
static environmental artefacts and highly 

interactive yet cognitively demanding digital 

systems. Digital kiosks and apps offer live updates, 
multimodal feedback and technologies such as 

NFCs, AR and conversational AI, but rely heavily 
on touchscreen interactions and personal devices. 
Analogue and traditional signage provide intuitive 

orientation, aesthetic cohesion and a reliable “point 

of truth,” yet suffer from outdated information, 

limited interactivity and maintenance challenges. 
These patterns reveal a clear opportunity for a 

hybrid, phygital artefact that delivers precise, 

low-effort, universally accessible guidance while 

retaining the robustness and place making 

qualities of environmental signage.

Market Summaryools present lim-
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2.1 General Research | Methodology

Secondary research was undertaken in section 1 

where academic literature, industry reports, market 

data and other relevant sources were reviewed. 
Insights from the secondary research aim to 
provide a foundation of existing knowledge and to 

highlight gaps in current interventions, revealing 

areas that could be further explored via conducting 

primary research (Kelly et al., 2024). It also directly 
informs the formation of subsequent survey and 

interview questions that were deployed, ensuring 

it is grounded within pre-existing knowledge while 

still allowing space for additional insights to reveal 

(Kelly et al., 2024).

The primary research utilised a convergent 

mixed-method design across different stake-

holders where qualitative and quantitative data 

collection and analysis are conducted in the same 

phase to produce a comprehensive and balanced 

perspective   

(Hecker & Kalpokas, 2026). Semi-structured inter-
views and an online survey with a mix of closed- 

and open-ended questions were the two methods 

utilised (Hecker & Kalpokas, 2026). Methodological 
triangulation, which involves combining different 

tools for data collection, and data triangulation, 

which involves comparing finding across multiple 
sources or datasets, were both applied (Denzin, 
2012). This triangulation ensures a comprehen-

sive understanding of the research problem and 

enhances the overall validity and strength of the 

findings (Denzin, 2012).

Primary Research Methodologysent limitations. 

24 Questions
7 Short answer response

17 Quantitative response
(~15 mins each)

8 core questions 

for a semi-structured

interview.
(~30-45 mins each)

Survey

Method 1:

Interview
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2.1 General Research | Methods & Limitations

Survey allows for a broad reach of target participants and benefits 
participants through its convenience of responding at the partic-

ipant’s personal time and pace (Regmi, 2016). The survey was 
conducted via Qualtrics over a period of two-weeks and utilised 
a mix of social sampling, where posts are generated across var-

ious social media, and direct recruitment (Regmi, 2016). For the 
purpose of clarity and grounding, the survey stated Brisbane CBD 
and Southbank as representative sites for ‘Urban Outdoor Environ-

ments’ in this research.

It included 7 short-answer questions and 17 quantitative response 
questions which generated over 57 responses. The survey ques-

tions were designed to start with simpler questions before build-

ing up to short answer responses, which prompt the participants 

gradually enter the right headspace and provide initial ideas to 

inform more intricate responses (Regmi, 2016).

Semi-structured interviews (SSI) provide a flexible framework of 
core questions while building rapport and allowing the freedom to 

probe deeper into expert insights and experiences (Kakilla, 2021). 
The SSI included 8 core questions and involved five industry ex-

perts across the field of wayfinding design, environmental graphic 
design and architecture. The recruitment was conducted through 
direct approach via Email and Linkedin. The interview questions 
were aimed to understand current industry practices, challenges 

of the user group and consideration on existing solutions which 

would be triangulated with the survey responses (Denzin, 2012).

Survey Interview
Method 2 Overview:Method 1 Overview:
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2.1 General Research | Methods & Limitations

The primary limitation comes from utilising social sampling via so-

cial media platforms. This may elicit selection bias and may not be 
fully representative of the wider populations (Arias et al., 2023). 
Therefore, the findings may be more indicative of a user group 
instead of being generalisable (Arias et al., 2023). 

The participants were requested to ‘recall their first time experi-
ence’ in relation to exploring the stated urban spaces which could 

introduce recall bias (Levine & Safer, 2002). 

Additionally, the inclusion of 7 short answer responses provid-

ed depth to the overall data but also becomes friction for certain 

participants as evident through several response drop-offs when 

these questions were encountered. 

SSI may introduce the risk of interview bias where the researcher 
may influence responses through leading questions, tones and 
reactions (Adams-Quackenbush et al., 2019). The flexibility of 
structure may also create challenges in comparability between 

responses (Kakilla, 2021). 

Survey Interview
Method 2 Limitations:Method 1 Limitations:
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2.2 Analysis & Findings | Survey Findings

Approximately 69% of participants (Q5) reported 
that they primarily rely on digital navigation apps 

(e.g., Google Maps, Apple Maps) when explor-
ing unfamiliar outdoor urban spaces. However, a 
bivariate comparison (Figure 5) between Q5 (pre-

ferred navigation tools) and Q7 (actual reliance 
on physical signage) reveals a deeper overlapping 

behavioural insight: although users primarily prefer 

digital navigation apps, they still rely on physical 

signage with 67% of participants still relying on 
physical signage at least sometimes which could 

indicate that environmental cues remain essential 

for reassurance and micro navigation.

Qualtrics was utilised to convert raw data into 
visualisations such as bar graphs and pie charts 

which are utilised to analyse findings. Qualita-

tive responses were exported to Taguette where 

coding was done manually to uncover underlying 

themes and patterns. This section will discuss the 
key insights derived. Refer to Appendix C to view 
extended survey questions and responses. 

Reliance on Digital Apps 

Thematic analysis comparison was conducted to 

questions 17-20 that enquires about common 
environment based and digital based interventions. 
This key themes are presented as below.

Gap between digital and physical

Q17-18: What do you like / not like about using digital solutions (such as GPS apps and digital 
kiosks) when exploring and navigating such spaces in general?

Q19-20: What do you like/ not like about using analogue signage/maps when exploring and navi-
gating such spaces in general?

Figure 5. Sankey diagram of Bivariate Analysis between Q5 & Q7
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2.2 Analysis & Findings | Survey Findings

Analysis on Q9 and Q22 show that while respon-

dents were split between being goal oriented 

(29%), exploratory (27%), or a mix of both (36%), 
most participants expressed a strong willingness 

to explore further when interactive or engaging 

features were present. 51% rated 8, 9, and 10 
for Q22, indicating that interactive elements may 
increase the motivation to explore across all user 

types.

Exploration and Interaction

Q9: When visiting new outdoor urban 
spaces (like Brisbane CBD or Southbank) 
for the first time, do you tend to be: goal 
oriented, open to exploration or a mix of 

both.

Q22: Would interactive or engaging 
features make you more likely to explore 

such spaces further as a newcomer or 

occasional visitor? (1-10)

Analysis of Q11 and Q15 indicates a relationship 
between the information users seek and the tools 

they rely on when navigating unfamiliar outdoor 

urban spaces. Users most often look for orientation 
(20%) and how to reach their destination (21%). 
Familiar landmarks (28.1%) play an important 
role in supporting users’ need to understand their 

position within the space. Following this, signage/
maps account for 19.3% of reliance for spatial 
information. 

User Behaviour in Understanding Space

Q11: When visiting new outdoor urban 
spaces (like Brisbane CBD or Southbank) 
for the first time, how do you explore and 
what do you rely on to find your way. 

Q15: When visiting outdoor urban spaces 
for the first time, what information do you 
tend to seek out first? 

Positive feedback: Accurate, simple and 

direct understanding, provides an ETA 
and suggestion, ability to have a bird’s 

eye view on surroundings. 

Negative feedback: Internet lag 
affects user experience, not accurate for 

very small streets, not always updated, 

detracts focus from the actual space.

Digital solutions

Positive feedback: Easy and direct con-

firmation for overall layout and key infor-
mation, not internet or tool needed, users 

report having better spatial awareness, 

trusted point of truth, tactile interaction, 

engaging design.

Negative feedback: may be outdated, 

no real-time update, distances between 

signs can result in being lost, complexity 

Analogue solution
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2.2 Analysis & Findings | Interview Findings

The interview was recorded via Otter.ai and UniS-

cribe was utilised as a backup to generate writ-

ten transcripts. These were exported to Taguette 
where coding was done manually. A total of 82 
raw codes were derived which were then refined to 
38 codes and classified under 7 themes shown in 
Figure 6. Microsoft Excel was utilised to manually 
sort data, quotes and generate visualisations. Refer 
to Appendix D to view extended interview ques-

tions and transcripts.

Figure 6. Thematic Analysis Treemap

Orientation and immediate understanding of sur-

roundings were identified as key priorities when 
entering new spaces as users tend to seek safety 

before engaging in other actions. Maps and land-

marks were particularly mentioned several times 

in playing a strong role to guide users to orien-

tate. Clear, legible information is emphasised by 
interviewees as crucial, especially within decision 

points. There was consistent mention of Infor-
mation having to be selectively and strategically 

shown or ‘progressive disclosure’ as stated by an 

interviewee.  Simplicity and legibility were empha-

sised to offer a quick understanding of space and 

prevent cognitive overload (such as through sim-

pler maps and avoiding large information bodies). 
Different inputs of information overtime will sup-

port the user group in building a mental map.

Maps, Orientation & Information Clarity

" People try to make sense of their surroundings all the time for safety, for 
navigational purposes. It's the first thing that any human does to kind of try to 
understand where they are. "
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2.2 Analysis & Findings | Interview Findings

Digital navigational apps are deemed as highly 
useful, especially in addressing accessibility and 

some apps, such as What3words, are even incor-
porated in industry into static signage as an en-

hancing feature. Although utilising digital apps on 
phones brings comfort and stems from daily habit 

and convenience, it was also mentioned by several 

interviewee to cause detachment with surrounding 

environment, regardless of whether users are new 

to the space or frequent them more often. Digital 
systems in the built environment have limitations 

if infrastructures were to be damaged or power is 

lost.  AR specifically was mentioned across sever-
al interviewees as an emerging technology being 

explored which bridged the physical and digital 

space.

Selecting the right materials for specific outdoor 
conditions is important to ensure durability for 

environmental interventions such as signs. Con-

sideration towards, vandalism, entrapment and 

consistent lighting is also disclosed by different 

interviewees. Sustainability comes from ensuring 
durability, manufacturing with modularity in mind 

and designing the form to be timeless in the first 
place. In real-world projects, budget and safety risk 
mitgations tend to dictate the final outcomes. 

Landmarks are numerously mentioned by every 
interviewee as being a key feature in anchoring, 

orientating and encouraging exploration within us-

ers. They can range from public art to any distinct 
spatial feature and can function as a placemaking 

tool which makes a space memorable.

Accessibility requitements differ depending on 

location. Generally, user with visual, audio and 
physical challenges alongside multilingual back-

grounds were most commonly mentioned by the 

interviewees.

Digital Wayfinding Technology & its Limits Materials durability & sustainability

Exploration, placemaking & engagement 

Accessibility and inclusive wayfinding

“The dream is when 
the physical system 
works seamlessly 
with the digital.”
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3.1 Discussion

The primary research strengthened the findings 
derived within the literature review and second-

ary research while also uncovering several deeper 

nuances within existing research.

Initial literature review uncovered orientation and 
route decision as the two starting phases in way-

finding to understand and navigate spaces. Primary 
research via surveys indicates that understand-

ing ‘where I currently am within the whole space’ 
alongside ‘how to get to my specific destination’ 
are the two highest voted response from partici-

pants. This could indicate ‘orientation’ and ‘route 
decision’ as potential areas for designing interven-

tions. Additionally, it points is backed by the the-

matic analysis on interviews where orientation is 

emphasised as a crucial step in supporting spatial 

awareness and establishing a sense of safety for 

users before even navigating or exploring further.

The benchmarking process revealed an interest-

ing insight regarding the interactivity of existing 

solutions. Environmental signages are mostly static 
and minimal in interaction, whereas digital sig-

nages and kiosks often only offer predictable and 

standard interaction through touchscreen moni-

tors. Digital apps and smart wearables currently 
offer the most interaction which could contribute 

to user’s preference for them as shown in surveys. 
This insight matters as survey respondents have 

mentioned not engaging extensively or utilising 

solutions beyond digital maps due to limited inter-

activity of the other options, lowering their interest 

to explore..

Current solutions are often purely physical (sig-

nage and maps) or completely digital such as apps. 
Digital kiosks exist however the survey indicates 
users disinterest in engaging with them which 

could present an opportunity for improvement and 

customisation. 

Initial literature mentioned lower spatial aware-

ness overtime when utilising digital maps which 

is backed by the primary and secondary research 

revealing similar insights, creating a reliance. 
Though effective, the use of direct turn-to-turn 

commands deters user from further exploration. 
Analysis from the survey reveals users’ tendency 

of cross-checking digital information with physical 

cues and elements in space, this opens an oppor-

tunity in designing solutions that bridges these 

two sides, especially with current AR exploration 
and ongoing utilisation of NFCs and QR codes to 
create ‘phygital’ solutions.

Landmarks were quotes in Lynch’s 1960’s The 
Image of the City as one of the five key elements 
(other four includes paths, edges, districts and 

nodes) that support spatial understanding and in 

forming coherent mental maps. Primary research 
reveals a strong emphasises on this element com-

pared to the other four in association with naviga-

tion and exploration. Survey users selected land-

marks as a secondary reliance aside from digital 

navigation tools, ahead from signages and path. 

Orientation and Route Decision as Critical Points 

Interactivity

Bridging the physical and digital

The importance of Landmarks 

The survey and interview analysis indicate land-

marks as the first element users rely on when lost 
and the first element users integrate into their 
memory within new spaces. Landmarks, ranging 
from distinct trees to public art, anchor and attracts 

users to explore as derived.
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3.2 Design Implication

Through the discussion in section 3.1, several design implications were 
derived which be leveraged and considered in future design interventions:

User consistently seek orientation as 
a first step within new. Therefore, in-

terventions could prioritise this phase 

by providing clear cues or simplified 
spatial overviews. Providing clarity 
at entry and decision points assists 

in reducing cognitive load, supports 

feelings of safety and sets a founda-

tion for spatial understanding.

A gap exists between static signage 

and highly interactive digital tools. 
Therefore, blending physical clarity 

with selective digital augmentation 

or integration (e.g. AR, NFC or other 
dynamic/digital layer) can improve 

usability without overwhelming 

users.

Landmarks are the most relied-up-

on environmental cue and strongly 

supports spatial memory. Designing 
distinct, memorable anchors or in-

corporating them into design inter-

ventions can improve orientation and 

encourage exploration. 

1.Prioritise Orientation 
for Immediate Spatial 

Clarity

2.Blend Physical and 
Digital (Phygital) 

Interactions

3.Use Landmarks as 
Core Navigational and 

Exploratory Tools
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3.2 Design Implication

Through the discussion in section 3.1, several design implications were 
derived which be leveraged and considered in future design interventions:

Over half of the respondents indi-

cate interest in exploring more with 

the presence of interactive elements. 
Introducing playful, tactile or dynamic 
features can increase engagement 

within spaces. This insight was also 
met positively by industry experts as 

well. 

Strategic and selective information 

disclosure is to be considered. Struc-

turing information hierarchically and 

revealing it progressively helps pre-

vent overwhelm and supports mental 

map formation.

Users with visual, cognitive, mobility, 
or language barriers face additional 

challenges. Therefore, adopting a 
universal design approach such as 

through designing multimodal cues 

including tactile, auditory, visual, and 

multilingual friendly options (such as 

pictograms) ensures broader accessi-

bility and aligns with SDG 11 men-

tioned earlier. 

4.Increase Interactivity to 
Motivate Exploration

5.Reduce Cognitive 
Load Through 

Progressive Disclosure

6.Universal Design 
Principle
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3.2 Design Implication & 3.3 Conclusion

conclusion.

Through the discussion in section 3.1, several design 
implications were derived which be leveraged and 

considered in future design interventions:

For solution intervention in the built 
environment, there are risks of be-

ing outdated or difficult to maintain, 
especially considering weather or 

vandalism concerns. Designing with 
modularity, durable material selec-

tion yet still maintaining robustness 

ensures long term viability and easy 

update. 

7.Durable and 
Sustainable design via 

modularity
The research demonstrates that effective wayfinding in unfamiliar 
outdoor urban spaces relies on more than simply directing users from 

point A to point B. Newcomers and occasional visitors require clear 
orientation, intuitive environmental cues and supportive information 

structures to feel confident, safe and willing to explore. Both the lit-
erature and primary research highlight the importance of landmarks, 

progressive disclosure and reducing cognitive load, while also reveal-

ing the limitations of current tools. Static signage lacks interactivity, 
and digital apps can diminish spatial awareness. Survey findings show 
that users blend digital and physical cues, relying on apps for efficiency 
but turning to signage and landmarks for reassurance and micro-navi-

gation. Interviews also further emphasise the value of clarity, legibility 
and multimodal communication, particularly for users with diverse 

accessibility needs.

Together, these insights point toward a clear design direction: inter-

ventions should integrate the strengths of physical and digital systems, 

enhance environmental clarity, and introduce interactive or engaging 

elements that motivate exploration. In addition to this, by adopting 
inclusive, durable design principles, future design interventions can 

better support spatial learning and comfort. 
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