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Abstract:

This study aimed to design and validate a comprehensive questionnaire for assessing the key components of nature-friendly residential-
tourism complex design based on organic architecture in Sanandaj city. The study employed an applied, quantitative, and correlational design
using structural equation modeling (PLS-SEM). The statistical population consisted of architecture and urban planning experts in Sanandaj.
Based on Cohen’s table (1992) and partial least squares criteria, 404 valid questionnaires were collected. The researcher-made questionnaire
included 20 indicators across four dimensions: meaningful spatial creation, environmental sustainability, economic sustainability, and local
cultural sustainability. Data were analyzed using Smart PLS3, and validity and reliability were confirmed through Cronbach’s alpha,
composite reliability, convergent validity (AVE), and discriminant validity (Fornell-Larcker). All path coefficients were significant
(p<0.001). The most influential dimensions on nature-friendly tourism complex design were meaningful spatial creation ($=0.949,
t=209.724), environmental sustainability ($=0.931, t=175.831), economic sustainability ($=0.968, t=391.515), and local cultural
sustainability ($=0.929, t=147.201). The model showed high convergent validity (AVE>0.7), reliability (CR and CA>0.7), predictive
relevance (Q2>0.35), and strong goodness of fit (GOF=0.670). The validated questionnaire demonstrates strong psychometric properties and
can serve as a reliable tool for evaluating the effectiveness of nature-friendly tourism complex designs based on organic architecture. The
results highlight the importance of integrating environmental, cultural, and economic sustainability in architectural design to enhance tourism
quality and preserve local identity and natural heritage.
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Extended Abstract

Introduction

In the contemporary era of environmental consciousness, the relationship between architecture, nature, and tourism has
become one of the central concerns of sustainable development. The concept of organic architecture has emerged as a response
to the growing environmental crisis and the need to harmonize human-made environments with natural systems (1). This design
philosophy, rooted in the early works of Frank Lloyd Wright, emphasizes the unity between structure, function, and
environment. It envisions buildings not as isolated constructions but as living organisms that grow and adapt to their ecological
context (5).

The tourism industry—particularly eco-tourism—provides fertile ground for applying organic design principles. Ecological
destinations increasingly demand facilities that not only minimize ecological footprints but also reflect the cultural and
environmental identity of the region (8). The shift from conventional architecture to nature-responsive design has been

acknowledged as a key determinant of tourist satisfaction, environmental protection, and cultural sustainability (23). In this
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context, nature-friendly residential-tourism complexes represent an architectural model that seeks to integrate environmental,
economic, and social dimensions of sustainability.

In Iran, the tourism sector has expanded significantly in the past decade, especially in provinces with rich natural and cultural
heritage such as Kurdistan. The city of Sanandaj, with its mountainous landscape and deep-rooted Kurdish culture, represents
a unique setting where organic design can enhance the experience of visitors while safeguarding the region’s ecological
integrity. However, many architectural projects in Iran have failed to adapt to local environmental and cultural contexts, often
resulting in resource inefficiency and the erosion of local identity (3). Therefore, there is a growing need for empirical
instruments capable of measuring the effectiveness of design principles rooted in organic architecture for eco-tourism
development.

Previous research has confirmed that environmentally conscious design plays a pivotal role in the long-term viability of
tourism destinations (11). The idea of green architecture and eco-design—using renewable materials, energy-efficient systems,
and low-impact technologies—has been explored extensively in global contexts (10, 12). Yet, most studies have focused on
theoretical dimensions rather than developing standardized, validated tools for assessing how architectural principles are
implemented in practice. The lack of such an instrument hinders efforts to operationalize sustainability metrics in architectural
and tourism development (18).

The theoretical foundation of organic architecture is multidimensional. It combines aesthetic, ecological, and social
considerations to promote well-being and environmental awareness (13). From a design standpoint, organic architecture
embodies three core characteristics: adaptation to context, integration with natural elements, and the creation of meaningful
spaces (4). Scholars have argued that such design approaches not only support environmental preservation but also enhance
tourists” emotional connection to place and encourage sustainable behavior (9, 19). This emotional dimension, described as the
“sense of place,” has been identified as a critical component of eco-tourism satisfaction.

Recent works in Iran and abroad have emphasized the importance of local culture and material authenticity in achieving
sustainable architectural outcomes (21, 25). Integrating indigenous aesthetics, traditional craftsmanship, and vernacular
materials within modern architectural frameworks can simultaneously preserve local identity and support environmental
resilience (24). Moreover, several scholars argue that ecological architecture contributes not only to energy efficiency but also
to psychological well-being, as natural light, organic forms, and visual connection with nature enhance user comfort and mental
restoration (7, 26).

Despite these advances, the field still lacks validated instruments capable of empirically assessing the quality and
effectiveness of organic design in eco-tourism architecture. The present study aims to address this gap by developing and
validating a comprehensive questionnaire that measures key components of nature-friendly residential-tourism complex design
based on organic architecture. This tool intends to evaluate four main dimensions—meaningful spatial creation, environmental
sustainability, economic sustainability, and cultural sustainability—and provide architects and urban planners with a scientific
basis for assessing and improving design practices. The ultimate goal is to promote a holistic and context-sensitive model for
sustainable tourism development in Sanandaj and similar regions.

Methods and Materials

This study employed an applied quantitative design with a correlational approach using structural equation modeling (SEM)
through the partial least squares (PLS) method. The statistical population comprised experts in architecture, urban design, and
tourism planning in Sanandaj City during 2024. Based on Cohen’s (1992) sample size determination table and the PLS

minimum variance approach, 410 questionnaires were distributed, and 404 valid responses were obtained for analysis.
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The researcher-designed questionnaire included 20 indicators grouped under four dimensions: meaningful spatial creation
(items 1-5), environmental sustainability (6-10), economic sustainability (11-15), and local cultural sustainability (16-20).
Items were scored on a 5-point Likert scale ranging from 1 (very low) to 5 (very high). The data were analyzed using descriptive
statistics and inferential modeling. Reliability and validity were assessed via Cronbach’s alpha (CA), composite reliability
(CR), convergent validity (AVE), and discriminant validity (Fornell-Larcker criterion). The inner model was tested through
beta coefficients, coefficient of determination (R?), predictive relevance (Q?), and goodness of fit (GOF). All statistical analyses
were conducted using Smart PLS 3 and SPSS 24.

Findings

The analysis confirmed that all questionnaire items had significant factor loadings (p<0.001). The measurement model
demonstrated strong convergent and discriminant validity. The values of Cronbach’s alpha and composite reliability for all
constructs exceeded 0.70, while average variance extracted (AVE) values were above 0.70, indicating robust internal
consistency and convergent validity.

Among the four main components, meaningful spatial creation exhibited the highest effect coefficient (=0.949, t=209.724),
followed by economic sustainability ($=0.968, t=391.515), environmental sustainability ($=0.931, t=175.831), and local
cultural sustainability ($=0.929, t=147.201). The determination coefficients (R*>0.67) showed strong explanatory power for
all constructs, while predictive relevance values (Q*>0.35) confirmed the model’s high predictive accuracy. The overall
goodness of fit (GOF=0.670) indicated an excellent model fit.

The results also revealed that the indicators under each dimension were all statistically significant. For instance, within
meaningful spatial creation, items such as designing interactive spaces with nature and using forms aligned with natural
patterns had the highest factor loadings. In the environmental sustainability dimension, indicators such as minimizing landscape
disturbance and utilizing local materials achieved high reliability. Similarly, in economic sustainability, factors like energy-
saving technologies and flexible space utilization scored strongly. Finally, within local cultural sustainability, elements such
as integrating traditional symbols, promoting local arts, and reflecting heritage-inspired colors achieved substantial explanatory
power.

Overall, the validated questionnaire demonstrated a strong capacity to measure the effectiveness of design components for
nature-friendly tourism complexes in line with the principles of organic architecture.

Discussion and Conclusion

The results confirm that the designed questionnaire possesses strong validity, reliability, and model fit, establishing it as an
effective tool for evaluating organic architectural design in tourism contexts. The finding that meaningful spatial creation holds
the greatest influence highlights the central role of human experience and sensory engagement in sustainable architecture.
Spaces that foster harmony between human perception and the natural environment are more likely to evoke emotional
attachment, satisfaction, and spiritual balance. This aligns with previous studies suggesting that the integration of natural forms,
light, and organic materials fosters meaningful experiences and deepens users’ sense of connection with their surroundings.

The second major factor, environmental sustainability, underscores the necessity of designing tourism complexes that
minimize ecological degradation while maximizing energy efficiency. Environmentally conscious design contributes to both
the conservation of natural resources and the long-term appeal of destinations. The study results affirm that sustainable
architectural practices—such as incorporating recycling systems, water management infrastructures, and ecological materials—

are integral to maintaining the equilibrium between built and natural environments.




1P F S

. & ¢ > gw 0999
U//L’/’U//W”/d"d{ S,u,m

Cultural sustainability emerged as another significant component, emphasizing that architecture must not only serve
environmental functions but also preserve local identity. The architectural character of tourism accommodations in regions like
Sanandaj should reflect indigenous aesthetics, colors, and forms that resonate with local communities. Cultural integration not
only enhances visual harmony but also strengthens social cohesion and pride among residents. The validated model
demonstrates that culture and ecology are inseparable in the pursuit of sustainable architecture.

Finally, the role of economic sustainability demonstrates that eco-tourism projects grounded in organic architecture are
economically feasible in the long term. Efficient resource utilization, smart infrastructure, and durable materials reduce
maintenance costs and create resilient, adaptive environments. These findings support the notion that economic and
environmental objectives are complementary rather than contradictory when design follows organic principles.

In conclusion, this study provides a validated empirical framework for assessing the multidimensional nature of organic
architecture in the design of nature-friendly residential-tourism complexes. The developed questionnaire not only measures
tangible design elements but also captures intangible aspects such as cultural identity and spatial meaning. By bridging
theoretical concepts with empirical measurement, the study contributes to both academic understanding and professional
practice in sustainable tourism development.

The implications of these findings extend beyond Sanandaj. The questionnaire can serve as a standardized instrument for
architects, planners, and policymakers seeking to integrate organic architectural principles into tourism infrastructure. Its
adoption can foster a more coherent, culturally rooted, and environmentally balanced approach to tourism design across diverse
ecological and cultural contexts.

In a broader sense, the study reinforces the importance of viewing architecture as an ecosystemic discipline—one that
transcends aesthetic and functional boundaries to embrace ecological ethics and human well-being. Future research can further
refine and expand this instrument by testing it in other geographical and cultural contexts, integrating digital simulation tools,
and exploring behavioral outcomes such as tourists” emotional responses and ecological awareness.

Ultimately, this research bridges a critical gap between the philosophy of organic architecture and its practical application
in sustainable tourism. It confirms that designing with nature—rather than against it—offers not only aesthetic and
environmental advantages but also economic and cultural resilience. By validating a scientifically grounded tool for evaluating
these principles, the study takes a meaningful step toward transforming architectural design into a catalyst for ecological

harmony and sustainable human experience.
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