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Abstract:

This study aimed to develop and validate a comprehensive model explaining the relationship between environmental quality dimensions and collective
behavioral patterns in urban public spaces in District 5 of Tehran. A mixed-method research design was employed. In the qualitative phase, data were collected
through semi-structured interviews with experts in urban design, urban planning, environmental psychology, and experienced users of public spaces. The data
were analyzed using thematic analysis, resulting in the extraction of 15 overarching themes, 35 organizing themes, and numerous primary themes. In the
quantitative phase, a questionnaire was developed based on the qualitative findings and administered to 442 residents and users of urban public spaces in
District 5 of Tehran. Confirmatory factor analysis and structural equation modeling were used to evaluate the measurement and structural models. Reliability,
convergent validity, discriminant validity, and model fit indices were also assessed. The confirmatory factor analysis demonstrated that all identified
dimensions had significant factor loadings and t-values exceeding the critical threshold of 1.96. Cronbach’s alpha coefficients ranged from 0.845 to 0.877,
composite reliability values exceeded 0.88, and average variance extracted values were above 0.66, confirming strong reliability and validity. The coefficients
of determination indicated that place attachment (R2=0.656), environmental comfort (R2=0.640), and aesthetics (R2=0.640) exhibited the highest explanatory
power among the constructs. Furthermore, the final model achieved a Goodness-of-Fit (GOF) value of 0.642, indicating excellent overall model fit and strong
predictive capability. The findings indicate that environmental quality dimensions, including accessibility, perceived safety, spatial flexibility, diversity of
activities and land uses, environmental comfort, legibility, aesthetics, and social life, play a crucial role in shaping collective behaviors, social interactions,
urban vitality, and place attachment. Improving the quality of urban public spaces can therefore strengthen social sustainability, civic engagement, and overall
urban quality of life.
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Extended Abstract

Introduction

Urban public spaces are among the most important settings in which social life, collective behavior, environmental
perception, and everyday urban experiences are formed and reproduced. Contemporary urban design literature emphasizes that
the success of public spaces cannot be assessed solely through their physical characteristics; rather, their quality must be
evaluated based on the extent to which they support human activities, social interactions, place attachment, and collective
experiences (1, 2). In this regard, environmental quality is considered a multidimensional concept encompassing accessibility,
safety, flexibility, environmental comfort, legibility, aesthetics, diversity of activities, and social vitality. These dimensions
collectively influence how individuals perceive, use, and interact within urban environments (3, 10).

Urban spaces serve as platforms where human behavior is shaped through the interaction between physical settings and
social contexts. According to environmental psychology perspectives, behavioral patterns are strongly influenced by spatial
configurations, environmental cues, and the availability of opportunities for social engagement (5, 9). Public spaces
characterized by high environmental quality tend to attract a wider range of users, facilitate longer stays, encourage social
interactions, and promote a stronger sense of belonging. Conversely, poorly designed urban environments often discourage
participation, reduce social cohesion, and limit opportunities for collective activities (7, 11).

Several studies have highlighted the importance of environmental quality in promoting social behavior and enhancing urban
life. Research has demonstrated that accessibility, environmental legibility, safety, and attractive physical environments
significantly contribute to increased public participation and collective engagement in urban spaces (14, 19). Similarly, studies

on behavioral settings have emphasized that social interactions emerge not merely from the presence of people but from the
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spatial and environmental conditions that support and encourage those interactions (5, 6). Human-centered urban design
therefore requires a comprehensive understanding of both environmental attributes and behavioral outcomes.

Environmental quality is also closely associated with social sustainability and urban vitality. Socially sustainable spaces are
characterized by inclusiveness, accessibility, diversity, and opportunities for interaction among different social groups (11).
Such environments foster social capital, trust, and community cohesion while enhancing users’ satisfaction and emotional
attachment to place. The literature further suggests that attractive and comfortable urban environments contribute to
psychological well-being, reduce stress, and encourage recurring use of public spaces (12, 15).

In recent years, increasing attention has been directed toward understanding the relationship between environmental quality
and collective behavior in urban contexts. However, many studies have focused either on physical design characteristics or on
behavioral outcomes separately, resulting in a fragmented understanding of how environmental and social dimensions interact.
Consequently, there remains a need for integrated models capable of explaining how multiple dimensions of environmental
quality influence behavioral patterns, social interactions, urban vitality, and place attachment simultaneously (4, 13).

District 5 of Tehran provides an appropriate context for examining these relationships due to its diverse urban structure,
extensive residential complexes, public parks, commercial centers, and mixed-use environments. The variety of public spaces
available within this district creates opportunities for different forms of social interaction, recreational activities, and collective
experiences. Therefore, investigating the relationship between environmental quality and collective behavior in this urban
context can contribute to a deeper understanding of how urban design influences social life and public space performance.

The present study aimed to develop and validate a comprehensive model explaining the relationship between environmental
quality and collective behavioral patterns in urban public spaces in District 5 of Tehran.

Methods and Materials

This study employed a mixed-method research design consisting of qualitative and quantitative phases. The qualitative
phase aimed to identify the dimensions of environmental quality and collective behavior through thematic analysis, while the
quantitative phase evaluated and validated the resulting conceptual model.

In the qualitative phase, semi-structured interviews were conducted with experts in urban design, urban planning,
environmental psychology, and public space management, as well as knowledgeable users of urban spaces. Data collection
continued until theoretical saturation was achieved. Interview transcripts were analyzed using thematic analysis, resulting in
the extraction of primary themes, organizing themes, and overarching themes.

The qualitative findings were subsequently used to develop a research instrument for the quantitative phase. The
questionnaire included items representing the identified dimensions and sub-dimensions of environmental quality and
collective behavior. The quantitative sample consisted of 442 residents and users of urban public spaces in District 5 of Tehran
selected through stratified random sampling.

Data analysis was conducted using structural equation modeling. Reliability was assessed through Cronbach’s alpha and
composite reliability indices, while convergent validity was evaluated using the average variance extracted (AVE).
Discriminant validity was examined through the Fornell-Larcker criterion. Confirmatory factor analysis was employed to
validate the measurement model, and goodness-of-fit indicators were calculated to assess the adequacy of the final structural
model.

Findings

The qualitative phase resulted in the identification of 15 overarching themes, 35 organizing themes, and a large set of primary

themes. The overarching themes included accessibility, perceived safety, spatial flexibility, diversity of activities and land uses,
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environmental comfort, legibility and wayfinding, aesthetics, social life, urban vitality, social interactions, place attachment,
activity types, temporal patterns of presence, social composition and companionship, and spatial behavior.

The quantitative sample consisted of 442 respondents. Most participants held undergraduate degrees, belonged to the 26—
35 age group, and reported frequent use of public spaces. The sample included residents from various neighborhoods within
District 5, ensuring broad representation of urban users.

The Kaiser—Meyer—Olkin measure was 0.921, indicating excellent sampling adequacy. Bartlett’s test of sphericity was
statistically significant, confirming the suitability of the data for factor analysis. Reliability and validity assessments
demonstrated strong psychometric properties for all dimensions. Cronbach’s alpha values ranged from 0.845 to 0.877,
composite reliability values exceeded 0.88, and all AVE values were above 0.66, indicating strong convergent validity.

Confirmatory factor analysis supported all identified dimensions. Factor loadings ranged from 0.73 to 0.81 in the final
model, and all corresponding t-values exceeded the critical threshold. Among the dimensions, place attachment exhibited the
highest factor loading (0.81), followed by environmental comfort and aesthetics (0.80).

The coefficient of determination values indicated substantial explanatory power across all dimensions. The highest R2 values
were observed for place attachment (0.656), environmental comfort (0.640), and aesthetics (0.640). Predictive relevance indices
(Q?) were positive and substantial for all constructs, confirming strong predictive capability.

The final structural model demonstrated excellent overall fit. The Goodness-of-Fit (GOF) index was calculated at 0.642,
substantially exceeding the accepted threshold for strong model fit. These results confirmed the adequacy of the proposed
framework and supported the multidimensional relationship between environmental quality and collective behavioral outcomes
in urban public spaces.

Discussion and Conclusion

The findings demonstrate that environmental quality is a multidimensional construct that significantly shapes collective
behavior in urban public spaces. The study revealed that accessibility, safety, flexibility, environmental comfort, aesthetics,
and legibility function not as isolated variables but as interconnected dimensions that collectively influence how people
experience and use urban environments.

Among the identified dimensions, place attachment emerged as one of the most influential outcomes. This finding suggests
that high-quality urban spaces do more than facilitate movement and activity; they contribute to the development of emotional
bonds, identity formation, and long-term commitment to place. Individuals who perceive urban spaces as accessible, safe,
attractive, and socially vibrant are more likely to develop a sense of belonging and responsibility toward those environments.

The strong explanatory power of environmental comfort and aesthetics further highlights the importance of sensory and
experiential qualities in public space design. Cleanliness, environmental maintenance, visual attractiveness, natural elements,
and comfortable physical conditions were shown to play critical roles in shaping users’ perceptions and encouraging sustained
engagement with urban spaces.

The results also emphasize the importance of perceived safety. Users are more likely to participate in collective activities
and social interactions when they experience psychological comfort and security. This finding reinforces the argument that
successful public spaces must provide not only physical protection but also emotional reassurance and social trust.

The dimensions associated with social life, urban vitality, and social interactions demonstrated substantial explanatory
power, indicating that environmental quality directly contributes to the formation of active, inclusive, and socially dynamic
public spaces. Environments characterized by diverse activities, flexible use patterns, and opportunities for interaction

encourage greater participation and foster stronger social networks.
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Overall, the study confirms that environmental quality is a fundamental determinant of collective behavior in urban public
spaces. The integrated model developed in this research provides a comprehensive framework for understanding the complex
relationships between environmental characteristics and social outcomes. The findings suggest that improving public spaces
requires a holistic approach that simultaneously addresses physical design, environmental perception, social inclusiveness,
behavioral opportunities, and emotional attachment.

The proposed model offers valuable insights for urban planners, designers, and policymakers seeking to enhance the quality,
vitality, and social sustainability of urban public spaces. By focusing on the interconnected dimensions identified in this study,
cities can create environments that not only meet functional needs but also promote social interaction, collective engagement,

urban vitality, and long-term place attachment.
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