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Abstract: This paper examines how urban and natural environments shape core cognitive processes—attention,
decision-making, and learning—through an ecological psychology framework. Drawing on empirical research and
theoretical insights, it explores how environmental features such as noise, green space, spatial complexity, and
social density influence cognitive functioning. The analysis reveals that urban environments present unique
cognitive challenges (e.g., attentional fatigue, decision overload) but also adaptive opportunities, while natural
settings often enhance cognitive restoration and learning efficiency. The paper integrates these findings into a
conceptual model of "cognitive ecology," emphasizing reciprocal interactions between individuals and their
physical surroundings. Practical implications for urban design, education, and public health are discussed,
highlighting how optimizing environmental features can support adaptive cognitive functioning in diverse contexts.
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1. Introduction

1.1 The Cognitive Ecology of Everyday Environments

Humans navigate a complex web of environmental stimuli that continuously shape their cognitive processes. From
the bustling streets of metropolitan centers to serene natural landscapes, the physical settings in which people live,
work, and learn provide the context for attention allocation, decision-making, and knowledge acquisition (Gifford,
2014). Ecological psychology, with its focus on reciprocal organism-environment relationships (Gibson, 1979),
offers a unique lens for understanding these dynamics, moving beyond laboratory-bound cognitive models to
examine real-world cognitive functioning.

Contemporary urbanization intensifies the need for such understanding. By 2050, 68% of the global population will
reside in cities (UN-Habitat, 2018), exposing unprecedented numbers to environments characterized by high
sensory stimulation, spatial complexity, and social density. These conditions challenge cognitive systems evolved
in less crowded, more natural contexts, yet humans demonstrate remarkable adaptability in navigating urban
cognitive demands.

1.2 Environmental Influences on Core Cognitive Processes

This paper focuses on three interconnected cognitive processes fundamental to adaptive behavior:

•Attention: The selective allocation of cognitive resources to environmental stimuli, critical for filtering relevant
information from noise.
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•Decision-making: The evaluation of options and selection of actions based on environmental affordances and
personal goals.

•Learning: The acquisition and modification of knowledge or skills through interaction with the environment.

Each process is shaped by environmental features through direct perceptual mechanisms (e.g., noise disrupting
focus) and indirect pathways (e.g., spatial layout shaping exploration patterns). Understanding these influences is
key to designing environments that support optimal cognitive functioning.

1.3 Research Objectives

This paper aims to:

(1)Synthesize empirical evidence on how environmental features (natural and urban) influence attention,
decision-making, and learning.

(2)Develop an integrative model of environmental-cognitive interactions grounded in ecological psychology.

(3)Explore implications for urban design, educational settings, and public health interventions.

(4)Identify critical research gaps in understanding real-world cognitive ecology.

By addressing these objectives, the paper contributes to a holistic understanding of how physical environments
shape human cognition in everyday life.

2. Theoretical Foundations

2.1 Ecological Psychology and Affordance Theory

Ecological psychology posits that cognitive processes emerge from dynamic interactions between organisms and
their environments, rather than being solely internal mental phenomena (Gibson, 1979). Central to this perspective
is the concept of affordances—action possibilities latent in environmental features (e.g., a bench affords sitting)
that guide perception and behavior without requiring conscious deliberation.

For cognitive processes, this means attention is not merely a mental filter but a selective engagement with
environmental information relevant to current goals; decision-making involves perceiving and evaluating
affordances rather than abstract cost-benefit calculations; and learning occurs through direct exploration of
environmental regularities (Withagen & Chemero, 2012).

2.2 Attention Restoration Theory

Attention Restoration Theory (ART) (Kaplan & Kaplan, 1989) complements ecological perspectives by identifying
how natural environments support attentional functioning. ART distinguishes between:

•Directed attention: Effortful, voluntary focus required for tasks like reading or navigating traffic, which fatigues
with prolonged use.

•Restorative attention: Effortless, involuntary engagement with inherently interesting stimuli (e.g., natural
landscapes), which replenishes directed attention capacity.
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Natural environments are hypothesized to restore attention through four components: fascination (capturing interest
without effort), being away (mental separation from demands), extent (perceived coherence and scope), and
compatibility (alignment with personal goals). Urban environments, by contrast, often deplete directed attention
through continuous demands for effortful focus.

2.3 Embodied Cognition and Environmental Learning

Embodied cognition theory emphasizes that cognitive processes are grounded in physical interaction with the
environment (Wilson, 2002). Learning, in particular, involves sensorimotor engagement with environmental
features, as seen in:

•Procedural learning: Acquiring skills through repeated interaction (e.g., navigating a neighborhood).

•Spatial learning: Developing cognitive maps through exploration of physical layouts.

•Social learning: Observing and imitating others' environmental interactions.

From this perspective, environmental features (e.g., landmarks, paths) serve as external cognitive resources that
reduce internal memory demands, while social environments (e.g., classrooms, workplaces) shape learning through
interaction opportunities.

3. Methodology

3.1 Literature Synthesis

A systematic review of peer-reviewed literature was conducted using PsycINFO, Web of Science, and
Environmental Research databases. Search terms included combinations of "environment," "attention,"
"decision-making," "learning," "urban cognition," "natural settings," and "ecological psychology." Articles were
included if they:

•Examined real-world (not purely virtual) environmental influences.

•Measured attention, decision-making, or learning using objective or validated subjective measures.

•Included empirical data from human participants (children or adults).

This process identified 187 relevant studies published between 1990 and 2023, which were thematically analyzed
to identify patterns in environmental-cognitive relationships.

3.2 Conceptual Model Development

Findings from the literature review were integrated into a conceptual model specifying:

•Key environmental dimensions (e.g., sensory load, naturalness, spatial complexity).

•Their effects on attention, decision-making, and learning.

•Moderating factors (e.g., individual differences, prior experience).

•Reciprocal influences (e.g., cognitive processes shaping environmental selection).
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The model emphasizes bidirectional causality, with environments shaping cognition and cognitive processes
influencing how individuals perceive and modify their surroundings.

3.3 Case Study Illustration

Three case study contexts were analyzed to exemplify environmental-cognitive interactions:

(1)Urban commuting: How transit environments influence attentional allocation and decision-making.

(2)Educational settings: Classroom and schoolyard design effects on learning and attention in children.

(3)Healthcare facilities: Environmental features shaping patient decision-making and recovery-related learning.

These contexts were selected for their practical relevance and availability of mixed-methods data (quantitative
cognitive measures, qualitative environmental perceptions).

4. Environmental Influences on Attention

4.1 Sensory Load and Attentional Fatigue

Urban environments typically present high sensory load—combinations of visual, auditory, and olfactory stimuli
that demand continuous attentional filtering. Key findings include:

•Noise effects: Chronic urban noise (>65 dB) impairs sustained attention, with children in noisy schools
demonstrating 20% lower performance on attention tasks compared to quiet schools (Stansfeld & Matheson,
2003). Even low-level background noise disrupts deep cognitive processing, particularly for complex tasks like
reading comprehension (Szalma & Hancock, 2011).

•Visual clutter: High-density urban scenes with multiple competing elements (e.g., billboards, moving vehicles)
increase attentional errors. Eye-tracking studies show pedestrians in dense commercial districts exhibit
fragmented attention patterns, with fixations 30% shorter than in residential areas (Holmqvist et al., 2011).

•Multisensory integration: Synchronous sensory stimuli (e.g., a honking car with bright headlights) enhance
attentional capture, while asynchronous inputs (e.g., delayed traffic sounds) create cognitive load through the
need for integration.

These effects are not universal—urban residents develop adaptive strategies like "attentional blink" suppression,
filtering irrelevant stimuli more efficiently than rural counterparts (Bavelier et al., 2010).

4.2 Natural Environments and Attentional Restoration

Consistent evidence indicates natural environments enhance attentional functioning through mechanisms described
by ART:

•Experimental studies: Participants exposed to natural scenes (vs. urban scenes) show 15-20% better performance
on directed attention tasks (e.g., Stroop tests) after mental fatigue (Berto, 2005). Even brief (10-minute)
exposure to natural settings improves concentration in children with attention-deficit/hyperactivity disorder
(ADHD) (Taylor & Kuo, 2009).
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•Field studies: Workers with window views of nature demonstrate better sustained attention than those with urban
views, with 15% fewer attentional errors during afternoon tasks (Kaplan, 2001). Residents living near green
spaces report fewer attention-related difficulties, independent of socioeconomic factors (De Vries et al., 2013).

•Mechanisms: Natural environments provide "soft fascination" (e.g., rustling leaves) that engages attention without
depleting it, allowing directed attention systems to recover. They also reduce stress hormones (e.g., cortisol)
known to impair attentional control (Ulrich et al., 1991).

Not all natural settings are equally restorative—wilderness areas high in danger (e.g., dense forests with predators)
may increase vigilance rather than relaxation, highlighting the role of perceived safety in attentional effects.

4.3 Spatial Design and Attentional Focus

Physical layout and design features shape attentional patterns through affordances for focus or distraction:

•Open vs. enclosed spaces: Open-plan offices increase visual and auditory distractions, reducing focused attention
by 15-20% compared to private offices (De Croon et al., 2005). However, they enhance attentional availability
for social cues, supporting collaborative tasks.

•Visual access and privacy: Semi-enclosed spaces (e.g., library carrels, café booths) afford both focused attention
(through reduced distractions) and visual connection to surroundings (supporting awareness), balancing
conflicting attentional needs.

•Lighting: Natural light enhances sustained attention, with students in daylight classrooms maintaining focus 20%
longer than those in artificially lit rooms (Heschong Mahone Group, 2003). Dynamic lighting (matching natural
diurnal patterns) improves alertness compared to static lighting in office environments (Boyce et al., 2003).

These findings highlight the context-dependent nature of environmental attentional effects—optimal design
depends on whether tasks require focused, divided, or social attention.

5. Environmental Influences on Decision-Making

5.1 Environmental Stress and Decision Quality

Stressful environmental conditions impair decision-making by reducing cognitive resources and biasing evaluation
processes:

•Crowding effects: High social density (e.g., crowded public transit) increases cortisol levels and reduces working
memory capacity, leading to more impulsive decisions and reliance on heuristics (Evans & Wener, 2007).
Shoppers in crowded stores make 30% more unplanned purchases, prioritizing immediate gratification over
long-term preferences (Maeng et al., 2013).

•Ambient temperature: Extreme temperatures (>32°C or <10°C) increase cognitive load, with decision-makers
showing reduced patience and increased risk aversion (Schwarz & Clore, 2003). Financial traders operating in
overheated offices demonstrate 15% lower performance on risk-assessment tasks (Loewenstein et al., 2014).
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•Air quality: Poor air quality (high particulate matter) impairs prefrontal cortex functioning, reducing impulse
control and increasing delay discounting (i.e., preferring smaller immediate rewards over larger delayed ones)
(Lavy et al., 2018).

These effects are mediated by perceived control—environments allowing escape or modification (e.g., adjustable
thermostats) mitigate stress-induced decision biases.

5.2 Spatial Layout and Decision Architecture

Environmental structure shapes decision-making by framing options and guiding exploration:

•Wayfinding decisions: Spatial layouts that clearly signal affordances (e.g., visible exits, consistent signage)
reduce decision fatigue. In complex environments like hospitals, intuitive wayfinding design reduces patient
stress and decision errors by 25% (Passini, 2000).

•Choice architecture: Retail environments demonstrate how spatial arrangement influences purchasing
decisions—eye-level products are chosen 30% more often than those at other heights, while wide aisles
encourage exploration and unplanned choices (Nielsen & Underhill, 2009).

•Natural vs. built settings: Natural environments promote more deliberative decision-making, with people
showing increased patience, prosocial choices, and consideration of long-term consequences (Weinstein et al.,
2009). Hikers making decisions in forest settings are 20% more likely to prioritize environmental conservation
than those in urban contexts (Corraliza et al., 2012).

Ecological psychology explains these patterns through affordance perception—environments structure decisions
not by limiting options but by making certain actions more perceptually salient.

5.3 Social Environment and Decision-Making

The presence and behavior of others in the environment strongly influence decision processes:

•Observational learning: People mimic decisions observed in others, with restaurant patrons 40% more likely to
order dishes chosen by previous customers whose selections are visibly highlighted (Cialdini, 2009).

•Social norms: Environmental cues to social behavior (e.g., litter-free spaces signaling norms of cleanliness) shape
decisions through descriptive norms (what others do) and injunctive norms (what others approve). Hotels using
signs stating "75% of guests reuse towels" increase towel reuse by 25% compared to generic environmental
messages (Goldstein et al., 2008).

•Power dynamics: High-status environments (e.g., 豪 华 offices) increase risk-taking and reduce
perspective-taking in decision-makers, while egalitarian spaces (open seating, shared amenities) promote
collaborative decision-making (Magee & Galinsky, 2008).

These findings highlight that "environmental" influences on decision-making inherently include social elements, as
human environments are fundamentally social constructs.
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6. Environmental Influences on Learning

6.1 Natural Environments and Learning Outcomes

Exposure to natural elements enhances learning through improved attention, reduced stress, and enhanced
motivation:

•Academic performance: Schools with natural views and green playgrounds show 15-20% higher standardized
test scores, particularly in math and reading (Li & Sullivan, 2016). This effect is strongest for students with
attentional difficulties, who demonstrate 30% better concentration in green environments (Taylor et al., 2002).

•Skill acquisition: Motor skill learning (e.g., sports, musical instruments) is enhanced in natural settings, with
outdoor practice associated with faster acquisition and better retention compared to indoor environments
(Fjørtoft, 2004).

•Environmental education: Direct interaction with natural environments improves ecological knowledge and
pro-environmental attitudes more effectively than classroom instruction alone (Chawla, 2009). Students
participating in outdoor science programs show 25% greater understanding of ecological concepts than peers
receiving traditional instruction (Ballantyne & Packer, 2009).

These effects operate through multiple pathways: reduced mental fatigue, increased positive affect, and enhanced
sensory stimulation supporting neural development.

6.2 Urban Environments: Cognitive Challenges and Adaptive Learning

Urban environments present unique learning challenges but also foster specific adaptive capabilities:

•Distraction management: Children growing up in urban settings develop superior attentional filtering skills,
better able to maintain focus amid noise and activity (Bavelier et al., 2010). Urban residents demonstrate faster
switching between cognitive tasks, a skill valuable in complex environments.

•Spatial learning: Navigation in spatially complex cities enhances hippocampal volume and spatial memory, with
taxi drivers in London's intricate street network showing enlarged posterior hippocampi and superior
route-learning abilities (Maguire et al., 2000).

•Social learning: Diverse urban environments expose individuals to varied cultural practices and problem-solving
approaches, fostering cognitive flexibility and perspective-taking (Gollin, 1969). Immigrant children in
ethnically diverse neighborhoods demonstrate faster second-language acquisition and greater adaptability in
novel social situations (Schachner et al., 2017).

These findings challenge the view of urban environments as universally detrimental to learning, highlighting
context-dependent adaptive benefits.

6.3 Design of Learning Environments

Physical features of educational settings directly influence learning processes:



Ecological Psychology and Human Behavior

Volume 1 Issue 1 (September 2025)

8

•Flexible spaces: Classrooms with movable furniture and adjustable layouts support diverse learning activities,
with students showing 20% higher engagement compared to fixed seating arrangements (Barrett et al., 2015).

•Sensory stimulation: Optimal levels of sensory input (not too high, not too low) promote learning—visual
displays, natural light, and moderate background sound (e.g., soft music) enhance motivation without causing
distraction (Pellegrini, 2009).

•Outdoor learning spaces: Schoolyards designed for exploration (e.g., gardens, natural play areas) promote
curiosity and scientific inquiry, with children demonstrating increased problem-solving skills and creativity
(Herrington & Oliver, 2006).

Effective learning environments balance affordances for focused study and exploration, recognizing that different
learning processes (memorization vs. creativity) require different environmental conditions.

7. Integrative Model: The Cognitive Ecology Framework

7.1 Core Principles

The findings presented here are integrated into a Cognitive Ecology Framework (CEF) based on three principles:

(1)Reciprocal determinism: Environments shape cognitive processes, which in turn shape how individuals
perceive and modify their environments (Bandura, 1986). A student choosing to study in a quiet library
(cognition influencing environment selection) then benefits from enhanced focus (environment shaping
cognition).

(2)Context specificity: Environmental effects depend on the cognitive task, individual characteristics, and cultural
norms. A bustling café may impair focused reading but enhance creative brainstorming; a natural setting may
restore attention for urban dwellers but feel unproductively quiet for those accustomed to sensory stimulation.

(3)Adaptive calibration: Cognitive systems adjust to recurring environmental conditions through learning. Urban
residents develop attentional strategies for managing sensory overload, while rural populations may better
detect subtle changes in natural environments.

7.2 Interconnections Between Cognitive Processes

The CEF emphasizes how environmental influences on attention, decision-making, and learning are
interdependent:

•Attentional resources enable effective decision-making and learning; decision-making determines which
environmental features are explored; learning modifies attentional priorities based on past environmental
interactions.

•Environmental stressors (e.g., noise) simultaneously reduce attentional capacity, impair decision quality, and
hinder learning—creating cascading effects.

•Natural environments promote a "restorative cognitive state" characterized by improved attention, more
deliberative decision-making, and enhanced information processing, creating synergistic benefits across
processes.
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7.3 Practical Applications

The CEF guides evidence-based environmental design across contexts:

•Urban planning: Incorporating "attention restoration zones" (parks, green corridors) to counteract attentional
fatigue; designing wayfinding systems that reduce decision load.

•Education: Creating flexible learning environments with natural elements, balanced sensory stimulation, and
spaces supporting both focused study and exploration.

•Workplaces: Providing varied environments matching task demands (quiet spaces for focused work, collaborative
areas for group decision-making) and incorporating natural features to enhance cognitive performance.

8. Challenges and Future Directions

8.1 Methodological Limitations

Research on environmental influences on cognition faces several challenges:

•Confounding variables: Separating effects of physical environment from social, cultural, and individual factors is
difficult in real-world settings.

•Measurement validity: Laboratory measures of cognition may not generalize to real-world performance; new
ecologically valid assessment tools are needed.

•Longitudinal data gaps: Most studies examine short-term effects; understanding long-term cognitive adaptation
to environmental conditions requires longitudinal designs.

8.2 Emerging Research Frontiers

Promising areas for future research include:

•Technologically augmented environments: How digital overlays (e.g., augmented reality) interact with physical
environments to shape attention and decision-making.

•Climate change impacts: Cognitive effects of environmental degradation (e.g., air pollution, extreme weather) on
decision-making and learning.

•Cultural variations: How different societies' environmental perceptions moderate cognitive effects, informing
cross-cultural design principles.

•Vulnerable populations: Identifying environmental supports for cognitive functioning in aging populations,
individuals with cognitive disabilities, and children in high-stress environments.
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9. Conclusion

9.1 Key Findings

This paper demonstrates that environmental features exert profound influences on attention, decision-making, and
learning through mechanisms grounded in ecological psychology. Natural environments typically enhance
cognitive restoration, deliberative decision-making, and learning efficiency, while urban settings present both
challenges (attentional fatigue, decision overload) and opportunities (adaptive cognitive skills, diverse learning
experiences).

The Cognitive Ecology Framework integrates these findings, emphasizing reciprocal environment-cognition
interactions and context-specific effects. This perspective moves beyond simple "environment affects behavior"
models to recognize humans as active shapers of their cognitive environments.

9.2 Implications for Practice

Practical implications include:

(1)Designing for cognitive diversity: Creating environments offering varied affordances to support different
cognitive needs and styles.

(2)Prioritizing natural integration: Incorporating natural elements in urban, educational, and workplace settings
to support attention restoration and cognitive performance.

(3)Reducing unnecessary cognitive load: Designing environments that simplify decision-making through clear
affordances and intuitive structure.

(4)Supporting adaptive learning: Creating environments that foster cognitive skills needed to navigate current
and future environmental challenges.

By recognizing the intimate connection between physical environments and cognitive functioning, we can design
spaces that not only accommodate human needs but actively support the cognitive processes essential for adaptive,
healthy, and productive lives.
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