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Abstract: This paper examines human behavior across natural, built, and virtual environments through an
ecological psychology framework, exploring how distinct environmental properties shape adaptive behaviors,
perceptual processes, and social interactions. Drawing on empirical studies and theoretical insights, it analyzes
behavioral patterns in each context: instinctive responses to natural stimuli, socially conditioned actions in built
spaces, and hybrid behaviors in virtual environments that blend digital and physical affordances. The research
identifies common adaptive mechanisms—such as affordance perception and goal-directed action—while
highlighting unique features of each environment, including natural environments’ role in restoring cognitive
resources, built environments’ structuring of social hierarchies, and virtual environments’ expansion of behavioral
possibilities. A cross-environmental model is proposed to integrate these findings, emphasizing how humans
negotiate constraints and opportunities across ecological niches. Practical implications for environmental design,
digital interface development, and public health are discussed, underscoring the need for context-aware approaches
to supporting adaptive human behavior.
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1. Introduction

1.1 The Multidimensional Ecological Niche

Humans inhabit a multidimensional ecological niche that spans natural landscapes, constructed urban spaces, and
increasingly, virtual realms. Each environment presents unique properties—physical, social, and digital—that shape
behavior through distinct affordances, constraints, and perceptual cues (Gibson, 1979). Natural environments,
shaped by evolutionary processes, offer resources and challenges that have guided human behavior for millennia.
Built environments, from villages to megacities, reflect cultural values and technological capacity, structuring
social interaction and daily routines. Virtual environments, a recent addition to the human ecological landscape,
decouple behavior from physical constraints, enabling novel forms of communication and action.

Understanding behavior across these contexts is critical as humans increasingly navigate hybrid
environments—hiking in a forest in the morning, working in an office building at noon, and attending a virtual
meeting in the afternoon. Ecological psychology, with its focus on dynamic organism-environment interactions,
provides a unifying lens to examine how behavior adapts to each setting while retaining core adaptive principles.

1.2 Key Behavioral Dimensions

This paper focuses on three interconnected behavioral dimensions across environments:

•Perceptual-behavioral coupling: How sensory information guides action (e.g., navigating a trail, a city street, or
a virtual interface).



Ecological Psychology and Human Behavior

Volume 1 Issue 1 (September 2025)

36

•Social interaction: Patterns of cooperation, competition, and communication (e.g., group foraging, urban public
transit etiquette, online collaboration).

•Goal pursuit: How environments enable or constrain the achievement of survival, social, and personal goals (e.g.,
finding food, commuting to work, building virtual communities).

By analyzing these dimensions in natural, built, and virtual environments, the paper reveals both universal adaptive
strategies and context-specific behavioral specializations.

1.3 Research Objectives

This study aims to:

(1) Analyze core behavioral patterns in natural, built, and virtual environments through an ecological framework.

(2) Identify mechanisms that enable humans to adapt behavior across environmental boundaries.

(3) Compare similarities and differences in how each environment shapes perception, sociality, and goal-directed
action.

(4) Explore practical applications for designing environments (natural, built, virtual) that support adaptive and
healthy behavior.

2. Theoretical Foundations: Ecological Psychology Across Environments

2.1 Affordance Theory: From Physical to Extended Environments

Gibson’s (1979) affordance theory—defining affordances as action possibilities latent in environmental
features—provides a foundational concept. In natural environments, affordances are directly tied to survival (e.g., a
tree affords climbing for safety). In built environments, affordances are often culturally mediated (e.g., a bench in a
park affords sitting, but in some cultures, it may also afford napping or selling goods). In virtual environments,
researchers extend the concept to “digital affordances”—action possibilities enabled by software and hardware (e.g.,
a hyperlink affords clicking, a virtual avatar affords movement; Norman, 2013).

Critical to this extension is the recognition that virtual affordances, while digitally constructed, still rely on
perceptual mechanisms evolved for physical environments (e.g., visual cues for navigability). This continuity
allows humans to quickly adapt to virtual settings despite their novelty.

2.2 Environmental Psychology and Adaptation

Environmental psychology emphasizes that behavior is an adaptation to both immediate environmental features and
long-term ecological pressures (Gifford, 2014). In natural environments, this adaptation is rooted in evolutionary
history: humans retain preferences for landscapes with water, vegetation, and open views—features that enhanced
survival for early humans (Orians & Heerwagen, 1992). In built environments, adaptation is cultural and learned, as
humans internalize social norms for space use (e.g., queuing, personal space). In virtual environments, adaptation is
rapid and plastic, driven by technological change and the need to navigate digital tools to achieve goals.
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2.3 The Extended Mind and Virtual Environments

The extended mind hypothesis (Clark & Chalmers, 1998) posits that cognitive processes extend beyond the brain
into external tools and environments. This is particularly relevant for virtual environments, where digital artifacts
(e.g., online calendars, virtual notebooks) function as external memory systems, and social media platforms extend
social cognition by enabling persistent connection with others. In this view, virtual environments are not just
contexts for behavior but active components of cognitive and social systems.

3. Human Behavior in Natural Environments

3.1 Evolutionary Adaptations and Biophilic Behavior

Natural environments evoke behavior patterns shaped by millions of years of evolution. Biophilia—the innate
tendency to seek connections with nature (Wilson, 1984)—manifests in behaviors such as:

•Exploration: Humans are drawn to explore diverse natural landscapes, a behavior linked to foraging and resource
discovery. Studies show that hikers spend 30% more time exploring trails with varied vegetation and
topography compared to uniform ones (Kaplan & Kaplan, 1989).

•Restoration: Natural settings promote recovery from stress, with physiological markers (e.g., reduced cortisol,
lower heart rate) improving within 20 minutes of exposure (Ulrich et al., 1991). This “restorative behavior”
includes sitting quietly, observing wildlife, or engaging in low-effort activities that replenish cognitive
resources.

•Risk assessment: Humans quickly detect and respond to natural threats (e.g., steep cliffs, dark caves) through
evolved threat-detection mechanisms. Eye-tracking studies show that people fixate longer on potentially
dangerous natural features (e.g., a snake-like shape in grass) than neutral ones, even when not consciously
aware of the threat (New et al., 2007).

These behaviors reflect a deep-seated adaptation to natural environments as both resource-rich and risk-laden.

3.2 Social Behavior in Natural Settings

Natural environments structure social behavior in distinct ways compared to built settings:

•Cooperative foraging: Group activities like hiking, fishing, or gardening promote collaboration, with 60% more
verbal coordination observed in natural vs. indoor group tasks (Kuo & Taylor, 2004).

•Hierarchy relaxation: Natural settings often reduce rigid social hierarchies. In wilderness expeditions, status
differences (e.g., between managers and employees) diminish, with 45% more equal participation in
decision-making compared to office settings (Kaplan, 2000).

•Generational bonding: Intergenerational activities in nature (e.g., family camping) strengthen social ties, with
children reporting 25% closer relationships with parents after weeklong outdoor trips (Chawla, 2009).

These patterns suggest natural environments foster social behavior focused on shared goals (survival, exploration)
rather than status or competition.



Ecological Psychology and Human Behavior

Volume 1 Issue 1 (September 2025)

38

3.3 Cultural Variations in Natural Environment Behavior

While evolutionary factors shape core patterns, culture modifies natural environment behavior:

•Land use practices: Indigenous communities often exhibit detailed knowledge of local ecosystems, guiding
sustainable behaviors like rotational farming or seasonal hunting (Berkes, 2012). In contrast, urban populations
may engage with nature primarily for recreation rather than subsistence.

•Nature symbolism: Cultural meanings attached to natural features (e.g., mountains as sacred, rivers as life-givers)
influence behavior. In Japan, “forest bathing” (shinrin-yoku)—immersing oneself in forest environments—is a
culturally prescribed health behavior, with 3 million participants annually (Park et al., 2010).

Cultural norms thus filter evolutionary predispositions, creating diverse behavioral repertoires in natural settings.

4. Human Behavior in Built Environments

4.1 Spatial Structure and Daily Routines

Built environments—from villages to megacities—are designed to structure recurring behaviors:

•Wayfinding: Urban layouts shape navigation behavior through affordances like street grids, landmarks, and
signage. Residents of grid-based cities (e.g., New York) rely more on cardinal directions (north/south) for
navigation, while those in irregular layouts (e.g., London) use landmarks, reflecting adaptation to spatial
constraints (Montello, 2005).

•Activity zoning: Built environments segregate behaviors into zones (residential, commercial, recreational), with
80% of daily movements following these designated functions (Sime, 1999). However, mixed-use
neighborhoods blur these boundaries, encouraging diverse behaviors (e.g., walking to shops, socializing in
street plazas) that enhance community interaction.

•Time-space rhythms: Cities create behavioral synchrony—rush hours, lunch breaks, evening socializing—shaped
by work schedules and urban infrastructure. Public transit usage peaks at predictable times, with 70% of
commuters adhering to 30-minute “time windows” for morning travel (Cervero, 2002).

These patterns demonstrate how built environments act as “behavioral scripts,” guiding but not determining daily
actions.

4.2 Social Behavior in Urban Settings

Built environments structure social interaction through density, design, and cultural norms:

•Proxemics in public spaces: Urban dwellers adapt to high density by modifying personal space
behavior—maintaining 30% less physical distance in crowded streets than in suburban areas while using gaze
avoidance to reduce unwanted interaction (Gifford, 2014).

•Public-private boundaries: Design features (fences, hedges, porches) regulate social access. In Mediterranean
cities, ground-floor apartments with open balconies afford more street-level interaction compared to North
American cities with set-back buildings (Gehl, 2011).
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•Social capital and place attachment: Well-designed public spaces (parks, community centers) foster social
cohesion. Residents of neighborhoods with accessible public spaces report 40% more frequent interactions with
neighbors and stronger sense of community (Putnam, 2000).

These findings highlight that urban social behavior is a negotiation between physical constraints and cultural
expectations.

4.3 Behavioral Adaptations to Urban Stress

Cities present unique stressors—noise, crowding, pollution—that evoke adaptive behaviors:

•Sensory filtering: Urban residents develop selective attention to ignore irrelevant stimuli (e.g., traffic noise), with
brain imaging showing reduced amygdala response to urban sensory overload compared to rural dwellers
(Lederbogen et al., 2011).

•Coping strategies: To manage stress, urbanites seek “micro-restorative” behaviors—brief interactions with nature
(e.g., office plants), quiet cafes, or private moments in public spaces—that replicate aspects of natural
environment restoration (Hartig et al., 2003).

•Technological mediation: In dense cities, digital tools (e.g., apps for crowd avoidance, online shopping) reduce
direct exposure to stressors, with 60% of urban residents using technology to “optimize” their physical
environment interactions (Spataro et al., 2019).

These adaptations allow humans to thrive in urban environments despite their departure from evolutionary ancestral
settings.

5. Human Behavior in Virtual Environments

5.1 Digital Affordances and Action Patterns

Virtual environments create novel behavioral possibilities through digital affordances:

•Extended agency: Virtual platforms enable actions impossible in physical settings—teleportation in virtual reality
(VR), editing one’s appearance in social media, or collaborating with global teams in real time. In VR
workspaces, users perform 50% more “impossible” actions (e.g., scaling objects, x-ray vision to view layers)
than in physical offices, enhancing problem-solving (Slater & Sanchez-Vives, 2016).

•Immersive behavior: High-immersion virtual environments (e.g., VR games, metaverse platforms) evoke
embodied responses mirroring physical behavior—ducking virtual obstacles, smiling at digital avatars—due to
perceptual systems treating virtual stimuli as “real” (Bailenson, 2018).

•Asynchronous interaction: Virtual environments decouple behavior from time constraints, with 70% of online
social interactions occurring asynchronously (e.g., messaging, commenting), allowing flexible participation
across time zones (Parks & Floyd, 1996).

These behaviors reflect humans’ ability to treat virtual affordances as functionally equivalent to physical ones, even
when cognitively aware of their digital nature.
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5.2 Social Behavior in Virtual Spaces

Virtual environments restructure social interaction through reduced physical cues and enhanced connectivity:

•Identity flexibility: Online avatars and profiles enable experimentation with social identities. Studies show that
45% of users adopt different gender, age, or personality traits in virtual spaces, leading to more diverse social
interactions (Valkenburg & Peter, 2013).

•Amplified social influence: Virtual environments intensify social norms through visibility and quantification (e.g.,
likes, followers). Users are 30% more likely to adopt behaviors (e.g., posting opinions, purchasing products)
that receive high digital approval, compared to offline social influence (Bond et al., 2012).

•Extended social networks: Virtual platforms enable maintaining 3x more social connections than offline, though
these relationships are often less deep—with 60% of online “friends” classified as acquaintances (Wellman et
al., 2001).

Virtual social behavior balances expansion (more connections) with contraction (shallower ties), creating a new
form of “networked sociality.”

5.3 Cognitive and Motivational Patterns

Virtual environments influence cognitive and motivational behavior through:

•Cognitive load and focus: Information-dense virtual environments (e.g., social media feeds) increase cognitive
load, with users switching tasks every 45 seconds—3x more frequently than in physical settings (Rosen et al.,
2013). However, focused virtual tasks (e.g., online learning) can enhance concentration through reduced
physical distractions.

•Goal pursuit and rewards: Virtual environments use immediate, quantifiable rewards (points, badges) to
motivate behavior, with 50% of users reporting stronger persistence in virtual goal pursuit (e.g., fitness apps,
educational games) compared to offline goals (Ryan et al., 2006).

•Digital detox behavior: To counteract overload, humans develop “digital boundary” behaviors—setting
screen-time limits, designating “no-phone” zones—mirroring how urban dwellers seek natural spaces for
restoration (Reinecke & Hofmann, 2016).

These patterns reveal a cognitive balancing act: leveraging virtual environments’ benefits while mitigating their
attentional and motivational costs.

6. Cross-Environmental Comparison: Unity and Diversity in Human Behavior

6.1 Universal Adaptive Mechanisms

Despite environmental differences, three adaptive mechanisms operate across natural, built, and virtual settings:

•Affordance perception: Humans quickly detect action possibilities in any environment—whether a rock (natural)
that affords sitting, a chair (built) that affords the same, or a virtual stool (virtual) that serves the function.
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Neural imaging shows overlapping brain activation in the parietal cortex when perceiving affordances across
environments (Proffitt, 2006).

•Goal prioritization: Behavior is guided by hierarchical goals—survival, social connection, personal growth—that
transcend environment type. A person might forage for food in a forest, shop for groceries in a city, or order
delivery via a virtual app, all serving the same primary goal.

•Error correction: Feedback loops enable behavior adjustment. Tripping on a root (natural), misjudging a staircase
(built), or misclicking a virtual button all trigger rapid correction, relying on similar sensory-motor learning
systems.

These mechanisms provide behavioral continuity, allowing seamless navigation across environmental boundaries.

6.2 Context-Specific Behavioral Differences

Environments also shape unique behavioral features:

•Physical vs. digital constraints: Natural and built environments impose immutable physical laws (gravity, space),
while virtual environments allow rule modification (e.g., flying, teleporting). This leads to more “creative”
problem-solving in virtual settings, with 60% of users reporting they “think outside the box” more in digital
contexts (Slater et al., 2020).

•Social presence: Natural and built interactions rely on full sensory cues (facial expressions, tone of voice, touch),
while virtual interactions often reduce these to visual/auditory signals. This leads to 25% more
misunderstandings in virtual communication, compensated for by exaggerated verbal/gestural cues (Kraut et al.,
2002).

•Temporal stability: Natural environments change gradually (seasons, growth), built environments moderately
(construction, renovation), and virtual environments rapidly (software updates, design overhauls). Behavior
adapts accordingly—with longer-term planning in natural settings and more frequent adjustment in virtual ones.

6.3 Hybrid Environments and Behavioral Integration

Modern life increasingly involves hybrid environments that blend elements of natural, built, and virtual settings:

•Augmented nature: Hikers using GPS apps (virtual) to navigate trails (natural) integrate digital information with
physical perception, with 70% reporting enhanced exploration without reducing immersion (Brown & Chalmers,
2003).

•Smart cities: Urban spaces with sensors and digital interfaces (e.g., smart traffic lights, public Wi-Fi) create
“digitally augmented built environments,” where 40% of residents use apps to optimize daily behaviors like
commuting or recycling (Cardullo & Kitchin, 2019).

•Virtual-natural hybrids: Virtual reality experiences simulating natural environments (e.g., virtual forests for
healthcare) evoke 60% of the restorative effects of real nature, suggesting that digital stimuli can partially
substitute for physical natural features (Felnhofer et al., 2020).

In these hybrids, behavior becomes a dynamic negotiation of multiple environmental affordances, requiring flexible
adaptation to blended constraints and opportunities.
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7. Applications and Future Directions

7.1 Designing for Adaptive Behavior

Insights from cross-environmental analysis inform design practices:

•Natural environment conservation: Protecting diverse landscapes to support exploratory and restorative
behaviors; designing urban green spaces to include “wild” elements (native plants, natural water features) that
activate biophilic responses.

•Built environment optimization: Creating mixed-use, human-scaled cities that balance social interaction (plazas,
cafes) and privacy (residential quiet zones); incorporating natural elements (street trees, green roofs) to mitigate
urban stress.

•Virtual environment development: Designing interfaces that leverage natural perceptual systems (e.g., intuitive
navigation, reduced cognitive load); including “digital biophilia” (natural imagery, sounds) to enhance
well-being in virtual work/education spaces.

7.2 Addressing Behavioral Challenges

Cross-environmental behavior research can address pressing issues:

•Nature deficit disorder: Developing programs that combine outdoor activities with digital tools (e.g., nature apps)
to reconnect urban populations with natural environments, particularly children (Louv, 2008).

•Urban social isolation: Designing public spaces and virtual platforms that facilitate “weak ties” (casual
interactions) and “strong ties” (deep relationships), balancing the strengths of built and virtual social
environments.

•Digital overuse: Creating virtual environments that include “restorative features” (e.g., virtual natural scenes) and
behavioral cues (e.g., session timers) to promote healthy usage patterns.

7.3 Emerging Research Frontiers

Future research should explore:

•Long-term behavioral adaptation: How repeated exposure to virtual environments reshapes neural mechanisms
underlying perception and social interaction.

•Cultural variability: How different societies negotiate hybrid environments, given varying cultural norms for
nature interaction, urban living, and technology use.

•Climate change impacts: How environmental degradation (e.g., deforestation, extreme weather) alters natural
environment behavior, and how built/virtual environments can compensate.
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8. Conclusion

Human behavior in natural, built, and virtual environments reflects a dynamic interplay of evolutionary adaptation,
cultural learning, and technological innovation. Ecological psychology reveals that while each environment elicits
distinct behavioral patterns—exploratory and restorative in nature, structured and social in built settings, flexible
and extended in virtual realms—core adaptive mechanisms (affordance perception, goal pursuit, error correction)
provide continuity across contexts.

As humans increasingly navigate hybrid environments, understanding these patterns becomes critical for fostering
adaptive, healthy, and sustainable behavior. By designing each environment to support its unique strengths while
integrating elements that activate universal adaptive processes, we can create a multidimensional ecological niche
that enhances human well-being and potential.

Ultimately, the study of cross-environmental behavior reminds us that humans are not passive inhabitants of their
surroundings but active co-creators—shaping environments through behavior while being shaped by them in an
ongoing, dynamic dance.
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