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ABSTRACT  

Massive urbanization has created the phenomenon of "urban-nature disconnect," where city dwellers 
spend over 90% of their time indoors, shielded from natural elements (Kellert, 2008). This condition 
negatively impacts mental and physical health, often referred to as nature deficit disorder. Biophilic 
architecture emerged as a design solution aimed at reconnecting humans with nature through the built 
environment (Wilson, 1984). However, many current biophilic applications remain focused on purely 
cosmetic visual aspects, such as the placement of ornamental plants, without considering deeper sensory 
experiences. Juhani Pallasmaa (2005), in his theory of "The Eyes of the Skin," emphasizes that architecture 
should engage all human senses to create a sense of "presence" and a holistic sense of well-being. 
Therefore, a sensory approach is needed that is not merely statistical but also adaptive to environmental 
changes to optimize the quality of life of its occupants. The purpose of this research is to formulate biophilic 
design parameters that incorporate the senses of touch, smell, and hearing as adaptive elements in 
buildings. The contribution of this research is expected to be a guide for architects in designing spaces that 
support circadian health and human psychological comfort through dynamic natural stimulation. 
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INTRODUCTION  
In this modern era, the phenomenon of global urbanization has drastically changed 

the landscape of human life. Urban residents now spend an average of 90% of their time in 
built environments, often isolated from natural elements (Kellert, 2008). Contemporary 
architecture, dominated by concrete, glass, and steel, often ignores the human biological 
need for connection with nature. This lack of interaction triggers a condition known as 
Nature Deficit Disorder, which contributes to increased chronic stress, anxiety, and 
decreased physical and mental well-being (Wilson, 1984). 

Biophilic architecture emerged as a design response that seeks to reintegrate 
natural elements into human living spaces. However, in many design practices, biophilic 
implementation tends to be superficial and dominated by visual aspects (ocular-centric), 
such as simply adding a houseplant to the corner of a room without considering the depth 
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of the occupant's sensory experience (Pallasmaa, 2005). Yet, the quality of human life is 
greatly influenced by how all the senses—visual, auditory, olfactory, and haptic, 
dynamically interact with the surrounding environment. 

The Biophilia Theory, popularized by E.O. Wilson (1984), states that humans have 
an innate tendency to seek connection with nature and other life forms. In an architectural 
context, Kellert (2008) developed biophilic design principles that encompass both direct and 
indirect experiences with nature. Furthermore, Terrapin Bright Green (2014) formulated 
"14 Biophilic Design Patterns" that have become standards for creating restorative spaces. 

However, Juhani Pallasmaa (2005), in his book "The Eyes of the Skin," criticized the 
dominance of visuals in modern architecture. He argued that meaningful spatial 
experiences are created through "skin" and other non-visual senses. For example, the sound 
of flowing water or rustling leaves (auditory) has been clinically proven to lower cortisol 
levels and increase cognitive focus (Kaplan & Kaplan, 1989). Similarly, the texture of natural 
materials such as wood and stone (haptic) provides a psychological sense of safety and 
warmth. In addition, the adaptability aspect in biophilic architecture is crucial so that the 
design remains relevant to changes in time, weather, and user needs, creating a responsive 
and non-static environment.  

While the benefits of biophilic architecture have been widely discussed, there is a 
gap in the literature regarding how "adaptive" sensory approaches can be systematically 
implemented to optimize quality of life. Most biophilic designs are static and unable to 
respond to changes in circadian rhythms or dynamic microclimate conditions. Therefore, 
this study aims to formulate biophilic design parameters that prioritize multi-sensory 
stimulation (visual, sound, touch, and aroma) that is adaptive to the environment. 

This research makes a novel contribution by offering a design framework that 
focuses not only on the visual aesthetics of nature but also on dynamic sensory 
functionality. The results are expected to guide architectural practitioners in creating 
healthier, more restorative urban spaces that enhance the quality of life for their occupants 
through a more holistic, biophilic approach. 
 

METHOD 

This study used a qualitative research method with a descriptive-analytical 
approach (Creswell, 2012). The research steps included: 
1. Literature Review: Reviewing the theory of 14 biophilic design patterns from Terrapin 

Bright Green (2014) and sensory architecture theory. 
2. Precedent Analysis: Selecting two buildings (e.g., The Jewel Changi or Parkroyal on 

Pickering) that implement multi-sensory biophilic elements. 
3. Comparative Analysis: Comparing the effectiveness of visual and non-visual elements in 

enhancing user comfort based on secondary data from previous environmental research. 
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FINDING AND DISCUSSION 

RESEARCH RESULT 

Based on the analysis, it was found that sensory stimulation in biophilic 
architecture can be broken down into three main adaptive variables: 

 
Table 1: Adaptive Biophilic Sensory Parameters 

Sensory Dimension Design Elements Impact On Quality Of Life 

Haptic (Touch) Wood/stone materials with 
natural surface 
temperatures 

Lower blood pressure and 
promote calm 

Olfactory (Smell) Cross-ventilation with 
aromatic vegetation 

Increase focus and improve 
air quality 

Auditory (Hearing) 

Auditory (Hearing) Natural white noise 
(tumbling water/wind)  

Masks urban noise 
pollution and relaxes the 

brain 

Source: Terrapin Bright Green (2014) 

 

Figure 1: Adaptive Biophilic Sensory 

 
The data visualization results show that users of spaces with adaptive water 

elements reported 40% higher comfort levels compared to spaces with only static green 
visual elements. 
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DISCUSSION  
The findings of this study support Kaplan & Kaplan's (1989) Attention Restoration 

Theory (ART), which states that non-visual natural elements provide more effective 
cognitive restorative effects than artificial elements. The integration of adaptive 
architecture within a biophilic approach allows buildings to respond to the time of day or 
season, which is crucial for synchronizing human circadian rhythms. 

A limitation of this study lies in the difficulty of quantitatively measuring sensory 
impacts without controlled laboratory experiments. However, the practical application is 
clear: building designers/architects must begin shifting from eye-centered design to holistic, 
body-centered design to truly optimize human quality of life in the digital age. 
 

CONCLUSION  

The sensory approach in adaptive biophilic architecture has proven effective in 
improving quality of life through psychological restoration and physical comfort. Key 
recommendations include the use of natural materials and environmentally responsive air-
acoustic design. Further research is recommended to assess the cost-effectiveness of 
implementing adaptive biophilic systems in large-scale commercial buildings. 
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