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1.0 Abstract: 

 

This paper explores the analysis of neuroarchitecture principles to enhance the user experience in sacred spaces, 

aiming to deepen spiritual engagement, emotional resonance, and overall well-being. Sacred paces play a pivotal 

role in human societies, serving as places for worship, contemplation, and community gathering. By integrating 

insights from neuroscience into architectural design, it is possible to optimize spatial layouts, sensory stimuli, and 

environmental factors to foster a deeper sense of connection, tranquility, and spiritual fulfillment. Through a 

multidisciplinary approach encompassing neuroscience, architecture, and environmental psychology, this research 

examines the impact of architectural elements on neural processes and subjective experiences within sacred 

environments. Case studies of sacred spaces from diverse cultural and religious traditions are analyzed to elucidate 

effective design strategies and best practices. The effectiveness of neuroarchitecture principles in enhancing the 

user experience and promoting a sense of connection, reverence, and transcendence in sacred environments is 

assessed through empirical studies and user feedback. The findings highlight the potential of neuroarchitecture to 

enrich the design of sacred spaces, offering insights that contribute to the creation of environments that inspire awe, 

foster contemplation, and deepen the human spirit. 

 

2.0 Introduction: 

Sacred spaces, revered for centuries across diverse cultures and traditions, hold profound significance in human 

experience. These environments are not merely physical structures; they are repositories of spiritual meaning, 

cultural heritage, and communal identity. The design of sacred spaces influences how individuals engage with their 

faith, connect with one another, and experience transcendence. In recent years, an emerging field known as 

neuroarchitecture has shed new light on how the design of built environments impacts human cognition, emotion, 

and behaviour. By integrating insights from neuroscience into architectural practice, neuroarchitecture seeks to 

optimize the design of spaces to better meet the needs and aspirations of their users. 

Neuroarchitecture, at its core, is the interdisciplinary study of how the built environment affects the brain and 

nervous system. It explores how architectural elements such as spatial layout, lighting, color, materials, and sensory 

stimuli shape neural processes and subjective experiences. Drawing upon principles from neuroscience, 

psychology, and architecture, neuroarchitecture seeks to create environments that support human well-being, 

enhance cognitive function, and promote emotional resonance. By understanding the neurological mechanisms 

underlying human perception and behavior within built environments, architects and designers can tailor spaces to 

better meet the needs and preferences of their users. 

The application of neuroarchitecture principles to the design of sacred spaces holds immense promise for enriching 

the spiritual experience and emotional resonance of these environments. Sacred spaces, by their very nature, are 

intended to evoke feelings of awe, reverence, and transcendence. Neuroarchitecture offers a framework for 

understanding how architectural elements contribute to these experiences on a neurological level. For example, 

studies have shown that elements such as natural light, symmetry, and acoustic resonance can activate neural 

circuits associated with positive emotions and spiritual experiences. By optimizing these elements, designers can 

create sacred spaces that foster a deeper sense of connection with the divine, promote spiritual contemplation, and 

enhance the overall well-being of their users. “The design of a physical place influences the mental state of the 

people in that space. That shapes their attitudes and behaviour” (Augustin, 2009) .“Changes in the environment 

change the brain, and therefore they change our behaviour. In planning the environments in which we live, 

architectural design changes our brain and our behaviour” (Gage, 2003) 
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The justification for applying neuroarchitecture principles to sacred space design lies in their potential to deepen 

the spiritual engagement and emotional resonance of individuals within these environments. Sacred spaces serve as 

places of refuge, solace, and inspiration for millions of people around the world. By harnessing our understanding 

of how the brain responds to architectural stimuli, designers can create environments that facilitate meaningful 

experiences of awe, reverence, and transcendence. Moreover, as societies become increasingly diverse and 

interconnected, the need for inclusive and adaptable sacred spaces becomes ever more pressing. Neuroarchitecture 

offers a human-centred approach to design that can accommodate the diverse needs and preferences of individuals 

from different cultural, religious, and socioeconomic backgrounds. 

In summary, neuroarchitecture offers a transformative framework for enhancing the design of sacred spaces to 

better meet the spiritual, emotional, and cognitive needs of their users. By integrating insights from neuroscience 

into architectural practice, designers can create environments that inspire, uplift, and enrich the human spirit. 

 

3.0 Identifying neuroarchitecture principles: 

 

3.1. Biophilic design: 

 

Biophilic design seeks to sustain the productivity, functioning and resilience of natural systems over time. Alteration 

of natural systems inevitably occur as a result of major building construction and development. Moreover, all 

biological organisms transform the natural environment in the process of inhabiting it. (calabrese, 2015) .Biophilic 

design incorporates natural elements and patterns into built environments to promote well-being and connection 

with nature. The successful application of biophilic design should also result in a wide spectrum of physical, mental 

and behavioral benefits. Physical outcomes include enhanced physical fitness, lower blood pressure, increased 

comfort and satisfaction, fewer illness symptoms, and improved health. Mental benefits range from increased 

satisfaction and motivation, less stress and anxiety, to improved problem solving and creativity. Positive behavioral 

change includes better coping and mastery skills, enhanced attention and concentration, improved social interaction, 

and less hostility and aggression. (calabrese, 2015) 

 

Biophilic design is an approach to architectural design that seeks to incorporate elements of nature into built 

environments in order to enhance human well-being, productivity, and overall quality of life. This design 

philosophy is rooted in the biophilia hypothesis proposed by biologist E.O. Wilson, which suggests that humans 

have an innate connection and affinity for nature. Biophilic design principles draw upon this idea by integrating 

natural materials, patterns, and processes into architectural spaces to create environments that are more supportive 

of human health and happiness. 

 

The impact of biophilic design on neuroarchitecture is profound and multifaceted. By integrating elements of nature 

into architectural spaces, biophilic design can positively influence neural processes, emotional experiences, and 

cognitive functioning. Research has shown that exposure to natural environments or nature-inspired design 

elements can elicit physiological responses such as reduced heart rate, lower blood pressure, and decreased levels 

of stress hormones. Moreover, biophilic design has been linked to improvements in mood, attention, and creativity, 

as well as enhanced cognitive performance and overall subjective well-being. 

 

3.1.1 Case study – Lotus temple, Delhi. 

 

The Lotus Temple, a Bahá'í House of Worship, exemplifies biophilic design with its flower-like form, expansive 

gardens, and emphasis on natural light and ventilation. The temple's organic shape and integration with its 

surrounding landscape create a sense of harmony and connection with nature, fostering tranquillity and spiritual 

contemplation among visitors. 

One example of biomimicry in architecture is the iconic Lotus temple in Delhi, India, designed by Architect 

Fariborz Sahba. It is shaped similar to the lotus flower, which maximizes the natural light inside the temple while 

being symbolic of purity, sacredness, spirituality and knowledge. (linkedin, 2024) 

The Lotus Temple's biophilic design elements have a profound impact on neuroarchitecture, influencing the 

cognitive, emotional, and physiological responses of visitors within the sacred space. Research has shown that 

exposure to natural elements, such as daylight, vegetation, and water, can elicit positive physiological responses, 
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including reduced stress levels, improved mood, and enhanced cognitive performance. In the case of the Lotus 

Temple, the integration of natural light, organic forms, and tranquil surroundings creates an environment that 

promotes relaxation, contemplation, and spiritual renewal. The temple's design fosters a sense of awe and reverence, 

eliciting feelings of connection to the divine and the natural world. Additionally, the sensory richness of the temple's 

surroundings stimulates neural pathways associated with emotional processing, memory formation, and attentional 

focus, enhancing the overall user experience and subjective well-being of visitors. 

source:https://worldarchitecture.org/articles/cvcmg/lotus_temple_a_symbol_of_excellence_in_modern_indian_ar

chitecture.html 

 

 

3.2   Prospect and Refuge:  

 

Humans are evolved in adaptive response to the complementary benefits of prospect and refuge. Prospect refers to 

long views of surrounding settings that allow people to perceive both opportunities and dangers, while refuge 

provides sites of safety and security. These complementary conditions can be both functional and satisfying in the 

built environment. This biophilic outcome can be achieved through such design strategies as vistas to the outside, 

visual connections between interior spaces, and the occurrence of secure and sheltered settings. (calabrese, 2015) 

Prospect-refuge theory posits that humans seek environments that offer both opportunities for exploration 

(prospect) and safety or concealment (refuge). 

 

Environments that provide a balance of prospect and refuge elements are perceived as more inviting, secure, and 

psychologically satisfying. (Appleton, 1975) 

Prospect refers to open, expansive views that allow for observation, exploration, and vigilance. Environments with 

prospect provide opportunities for individuals to survey their surroundings, scan for potential threats or resources, 

and navigate through unfamiliar terrain. From an evolutionary perspective, prospect was essential for early human 

survival, as it allowed our ancestors to detect predators, locate prey, and identify potential shelter sites. 

Environments with prospect are often characterized by features such as open fields, elevated vantage points, and 

panoramic vistas. 

 

Refuge, on the other hand, refers to enclosed, sheltered spaces that offer protection, security, and privacy. 

Environments with refuge provide a sense of safety and seclusion, shielding individuals from external threats, 

adverse weather conditions, and potential predators. Refuge spaces offer opportunities for rest, relaxation, and 

recuperation, allowing individuals to withdraw from the demands and stresses of the external environment. From 

an evolutionary standpoint, refuge was crucial for human survival, providing sanctuary during periods of danger or 

vulnerability. Environments with refuge are often characterized by features such as caves, dense vegetation, and 

enclosed spaces with overhead cover. 

 

3.2.1   Case study- Meenakshi Amman temple: 

 

Meenakshi Amman Temple, also known as Minakshi-Sundareshwara Temple, is one of the oldest and most 

important temples in India renowned for its astonishing Dravidian style of architecture. Located in the city of 
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Madurai, Tamil Nadu, the temple has a great mythological and historical significance. (TDJI, 2020) 

 
source:https://www.thedecorjournalindia.com/meenakshi-temple-architecture 

 

These enclosed spaces provide a sense of refuge and intimacy, allowing worshippers to engage in private prayers, 

rituals, and contemplation away from the bustling activity of the main thoroughfares. 

The layout of the Meenakshi Amman Temple is designed to facilitate a circular flow of movement, with visitors 

encouraged to circumambulate the central shrines and move through the various courtyards and halls in a clockwise 

direction. This circulation pattern not only promotes a sense of exploration and discovery but also allows visitors 

to gradually transition between open prospect spaces and enclosed refuge spaces. 

 

Prospect-refuge theory could therefore be described in general terms as a particular environmental pattern, made 

up of spatial and formal relations that educe feelings of safety and wellbeing. The environmental pattern is achieved 

through a careful balance between vista and frame that also evokes a sense of the unknown. This theory suggests 

that humans seek out environments which make them feel secure. It also suggests that the aesthetic experience and 

pleasure which a person derives from observing and exploring an environment is reliant on a particular combination 

of openness and enclosure. The theory proposes that a balanced arrangement of prospect and refuge in an 

environment will achieve this affect. (annemarie s. dosen, 2013) . 

 

3.3   Aesthetic resonance: 

 

Aesthetic resonance refers to the emotional and cognitive responses evoked by architectural forms, proportions, 

and sensory stimuli that align with principles of symmetry, proportion, and harmony. This concept suggests that 

certain design elements have the ability to resonate with individuals on a deeper level, eliciting feelings of beauty, 

pleasure, and emotional significance. 

Architectural features that align with principles of symmetry, proportion, and harmony tend to evoke positive 

aesthetic experiences and emotional resonance. (Chatterjee, 2009 ) 

 

3.3.1   Case Study- Basilica of Bom Jesus, Goa: 

 

The Basilica of Bom Jesus, located in Old Goa, India, is a UNESCO World Heritage Site and serves as an exemplary 

case study for exploring aesthetic resonance in architectural design. 

The Basilica of Bom Jesus also houses an art gallery that showcases the works of Dom Martin, a Goan painter. For 

artistically inclined travelers, the Basilica of Bom Jesus is a treasure trove of beautiful art. The murals inside the 

basilica are examples of great artwork. (Rongmei, 2022) 

 

The Basilica of Bom Jesus is a fine example of Baroque architecture, characterized by elaborate ornamentation, 

dramatic lighting effects, and grandeur. The facade of the basilica features intricate carvings, decorative motifs, and 

sculptural reliefs that evoke a sense of opulence and magnificence. The basilica's design exhibits symmetrical 

arrangements of architectural elements, such as columns, pilasters, and arches, creating a sense of balance and 

harmony. The proportions of the facade and interior spaces adhere to principles of classical symmetry and golden 

ratio, contributing to the overall aesthetic coherence and visual appeal of the structure. The contrast between the 

rough, textured surface of the stone and the smooth, polished surfaces of decorative elements creates visual interest 
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and tactile richness that enhances the architectural experience. 

 

Neuroaesthetics is an emerging discipline within cognitive neuroscience that is concerned with understanding the 

biological bases of aesthetic experiences. These experiences involve appraisals of natural objects, artifacts, and 

environments. Because aesthetic encounters are common in everyday life, exploration of their biological bases can 

deepen our understanding of human behavior in important domains such as mate selection, consumer behavior, 

communication, and art. (Anjan chatterjee, 2014) 

 

In summary, the Basilica of Bom Jesus exemplifies how architectural design can evoke aesthetic resonance, cultural 

significance, and spiritual meaning in built environments. Through its Baroque architecture, symmetrical 

proportions, rich materiality, fine craftsmanship, and cultural symbolism, the basilica creates an immersive and 

transformative architectural experience that resonates with visitors on both aesthetic and spiritual levels. 

 

1.4 Sensory modulation: 

 

Sensory modulation in architecture involves intentionally manipulating sensory stimuli such as light, color, texture, 

and sound to influence mood, attention, and behavior within built environments. This concept recognizes the 

profound impact that sensory experiences have on human perception, cognition, and emotional well-being, and 

seeks to design spaces that optimize sensory input to create desired effects on occupants.  

Creating with sensory architecture as a focus demands a subtle comprehension of the role each sense plays in 

shaping our interpretation of a given space. Elements pertaining to vision, such as hues, illumination, and the 

arrangement of spatial components, establish the ambiance of a location. Meanwhile, acoustics, which involve both 

ambient sounds and deliberately crafted auditory surroundings, influence our emotional response and the way we 

navigate within that space. Additionally, the texture and composition of materials enhance the tactile aspect, 

providing opportunities for touch to enhance the overall engagement. Furthermore, the inclusion of scents and, 

intriguingly, even taste, through the integration of natural aromas and edible flora, can further intensify the 

multidimensional encounter. (re-thinkingthefuture, n.d.) 

 

1.4.1 Case study- Jama masjid, Delhi: 

 

The Jama Masjid in Delhi, India, offers a compelling case study for exploring sensory modulation in architectural 

design, particularly within the context of Islamic sacred spaces. 

 

1. Architectural Features: The Jama Masjid is renowned for its grand architectural design, characterized by 

red sandstone and white marble, intricate carvings, and decorative motifs. The visual richness of the mosque's 

architecture engages the sense of sight, creating a visually stimulating environment that evokes a sense of awe and 

reverence among visitors. 

2. Marble Lattice Screens (Jali): The mosque's interior is adorned with marble lattice screens, known as jali, 

which filter natural light and create intricate patterns of light and shadow. These jali screens not only add to the 

aesthetic beauty of the space but also modulate natural light, creating a tranquil ambiance conducive to prayer and 

meditation. 

3. Calligraphy and Ornamentation: The walls and ceilings of the Jama Masjid are adorned with intricate 

calligraphic inscriptions and decorative ornamentation, including verses from the Quran and floral motifs. The 

visual complexity of these ornamental features captivates the eye and stimulates visual interest, enhancing the 

sensory experience of worshippers within the mosque. 

4. Call to Prayer (Adhan): The Jama Masjid broadcasts the call to prayer (adhan) five times a day, providing 

auditory cues that mark the passage of time and signal the beginning of prayer sessions. The melodious recitation 

of the adhan engages the sense of hearing and serves as a reminder for worshippers to pause and engage in acts of 

worship. 

 

The combination of visual, auditory, and tactile stimuli creates a multisensory experience that immerses 

worshippers in a deeply engaging and spiritually uplifting environment.  Neuroarchitecture acknowledges the role 

of the environment in shaping our mental well-being. Sensory architecture provides a range of sensory experiences 

that aid in directing attention and soothing the mind. Being in natural surroundings subtly stimulates the mind, 

fostering concentration and offering a contrast to the technological overstimulation that can worsen symptoms of 
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ADHD. (Albuquerque, 2023.) 

 

3.5   Cognitive mapping: 

 

Cognitive mapping refers to the mental representation of spatial environments and the ability to navigate and orient 

oneself within them. It involves the process of encoding, storing, and retrieving spatial information to create internal 

cognitive maps or mental models of physical spaces. These mental maps allow individuals to navigate, plan routes, 

and make spatial decisions within their environment. Cognitive mapping plays a crucial role in human navigation 

and spatial behaviour, influencing how individuals perceive, interact with, and navigate through their environment. 

By creating mental representations of spatial environments, cognitive mapping enables individuals to: 

• Navigate complex environments more efficiently and effectively. 

• Plan routes and anticipate obstacles before embarking on a journey. 

• Make spatial decisions and solve spatial problems in real-time. 

• Develop a sense of spatial orientation and directionality within unfamiliar surroundings. 

• Maintain spatial awareness and adapt to changes in their environment over time. 

 

3.5.1 Case study- Golden temple, Amritsar. 

 
The Golden Temple stands as a landmark not only within Amritsar but also in the hearts of Sikhs worldwide. Its 

distinctive golden domes and exquisite architecture make it instantly recognizable, acting as a central point of 

reference for pilgrims and visitors. When individuals see the golden domes from a distance, they can easily identify 

the direction towards the sacred site, guiding them through the bustling streets of Amritsar to their destination. 

During their pilgrimage to the Golden Temple, worshippers undergo a profound cognitive mapping experience as 

they navigate the sacred site. For example, a pilgrim arriving in Amritsar may catch their first glimpse of the golden 

domes from a distance, immediately recognizing the direction towards the temple. As they approach the complex, 

they pass through the Darshani Deori and enter the bustling courtyard, where the sight of the shimmering Sarovar 

and the surrounding pavilions captivates their senses. With each step along the Parikrama, the pilgrim encounters 

familiar landmarks and architectural features, reinforcing their spatial memory of the temple complex. Through this 

immersive journey, the pilgrim forms a deep cognitive map of the Golden Temple, imbued with personal and 

spiritual significance, enriching their pilgrimage experience and fostering a lasting connection to this sacred site. 

 

4.0   Impact of neuroarchitecture on neural process:   

 

Research has shown that the spatial layout of built environments can influence neural processes related to spatial 

navigation, memory, and attention. For example, studies using functional magnetic resonance imaging (fMRI) have 

demonstrated that exposure to environments with open, expansive layouts activates brain regions associated with 

spatial processing and exploration, such as the hippocampus and Para hippocampal gyrus. (Voss, 2013)Conversely, 

environments with confined or cluttered layouts may lead to increased activation in brain regions associated with 

stress and anxiety, such as the amygdala and prefrontal cortex. (Gates, 2014) 

 

Lighting design plays a crucial role in regulating circadian rhythms, sleep-wake cycles, and mood. Natural light 

exposure has been linked to improved cognitive performance, mood enhancement, and synchronization of circadian 

rhythms. (Figueiro M. G., 2001) (Vandewalle)  

Conversely, exposure to artificial lighting with high levels of blue light at night can disrupt circadian rhythms and 

melatonin secretion, leading to sleep disturbances and potential negative effects on cognitive function and mental 

health. (Figueiro M. G., 2012)  (Cho, 2017) 

 

The choice of materials in architectural design can impact emotional well-being and physiological responses. 

Research suggests that exposure to natural materials such as wood, stone, and vegetation can elicit positive 

emotional responses and stress reduction, while environments with artificial materials and urban settings may lead 

to increased levels of physiological stress and arousal. (Ulrich, 1984)  (Shibata, 2004) (Ryan, 2010) 

 

Architectural environments rich in sensory stimuli, such as color, texture, sound, and scent, can influence cognitive 

function, creativity, and mood. Studies have shown that exposure to environments with aesthetically pleasing visual 

stimuli, such as natural landscapes or artworks, can enhance cognitive performance, creativity, and subjective well-
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being. (Kaplan, 1989) (Berman, 2008) 

In summary, neuroarchitecture research provides valuable insights into how architectural design impacts neural 

processes, cognitive function, and emotional well-being. By understanding the neural mechanisms underlying our 

responses to built environments, architects and designers can create spaces that promote health, well-being, and 

optimal human performance.  

 

5.0  Conclusion;  

 

Analyzing neuroarchitecture to enhance user experience in sacred spaces offers profound insights into how 

architectural design influences human perception, behavior, and spiritual engagement. By understanding the neural 

mechanisms underlying our responses to sacred environments, architects and designers can create spaces that foster 

a deep sense of connection, transcendence, and reverence among worshippers and visitors.   

Neuroarchitecture research helps identify design elements that evoke feelings of awe, serenity, and transcendence 

within sacred spaces. By incorporating features such as expansive vistas, natural light, and harmonious proportions, 

architects can create environments that inspire contemplation and spiritual reflection. Sacred spaces can be designed 

to engage multiple sensory modalities, including sight, sound, touch, and smell, to deepen the worshipper's 

immersion and enhance their spiritual experience. For example, the use of sacred symbols, sacred music, and 

aromatic incense can evoke emotional responses and facilitate a deeper connection to the divine. These spaces can 

be designed to promote well-being and mindfulness by incorporating elements that support stress reduction, 

relaxation, and mental clarity. Natural materials, biophilic design features, and tranquil gardens can create 

environments that foster a sense of peace and tranquility, allowing worshippers to engage in contemplative practices 

and spiritual renewal. 

  

The analysis of neuroarchitecture to enhance user experience in sacred spaces offers a holistic approach to designing 

environments that support the spiritual, emotional, and psychological needs of worshippers and visitors. By 

integrating insights from neuroscience into architectural practice, sacred spaces can be transformed into 

transformative environments that inspire awe, foster connection, and facilitate profound spiritual experiences.
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