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Biophilic Design is an architectural approach that seeks to restore and strengthen
the human connection with nature as a means of enhancing physical and
psychological well-being. Over the past two decades, this concept has gained
substantial attention across academic and professional fields, yet structured
methodologies for investigating its application through case study research remain
limited. This study addresses that gap by proposing a systematic and replicable
seven-stage procedure for conducting Biophilic Design case studies, grounded in
a Systematic Literature Review (SLR) of peer-reviewed publications indexed in
Scopus, Web of Science (ESCI), and DOAJ from 2014 to 2024. The seven stages
synthesized from the literature include: (1) identification of research problems and
objectives, (2) case study selection, (3) multi-method data collection combining
observation, interviews, surveys, and secondary sources, (4) development of
analytical frameworks based on established Biophilic Design theories, (5)
qualitative and/or quantitative data analysis, (6) evaluation and triangulation of
findings, and (7) reporting and synthesis into design recommendations. The
findings of this study are crucial for the involvement of key stakeholders such as
cultural experts, traditional leaders, academics, and anthropologists to ensure an
accurate understanding of local ecological and cultural values, particularly within
the context of vernacular and traditional architecture. This seven-stage procedure
is expected to serve as a methodological reference for conducting context-
sensitive, culturally informed, and ecologically regenerative Biophilic Design
research that is applicable across diverse built-environment settings.

Keyword: Traditional Architecture, Biophilic Design, Residential, Procedure,
Case Study
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Desain Biofilik adalah pendekatan arsitektur yang berupaya memulihkan dan
memperkuat hubungan manusia dengan alam sebagai sarana untuk meningkatkan
kesejahteraan fisik dan psikologis. Selama dua dekade terakhir, konsep ini telah
mendapatkan perhatian substansial di berbagai bidang akademik dan profesional,
namun metodologi terstruktur untuk menyelidiki penerapannya melalui penelitian
studi kasus masih terbatas. Studi ini mengatasi kesenjangan tersebut dengan
mengusulkan prosedur tujuh tahap yang sistematis dan dapat direplikasi untuk
melakukan studi kasus Desain Biofilik, yang didasarkan pada Tinjauan Literatur
Sistematis (SLR) dari publikasi peer-review yang terindeks di Scopus, Web of
Science (ESCI), dan DOAJ dari tahun 2014 hingga 2024. Tujuh tahap yang
disintesis dari literatur meliputi: (1) identifikasi masalah dan tujuan penelitian, (2)
pemilihan studi kasus, (3) pengumpulan data multi-metode yang menggabungkan
observasi, wawancara, survei, dan sumber sekunder, (4) pengembangan kerangka
kerja analitis berdasarkan teori Desain Biofilik yang mapan, (5) analisis data
kualitatif dan/atau kuantitatif, (6) evaluasi dan triangulasi temuan, dan (7)
pelaporan dan sintesis menjadi rekomendasi desain. Hasil penelitian ini
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menekankan pentingnya melibatkan para pemangku kepentingan utama seperti
pakar budaya, tokoh adat, sejarawan, dan antropolog untuk memastikan
interpretasi yang akurat terhadap nilai-nilai ekologi dan budaya lokal, terutama
dalam konteks arsitektur vernakular dan tradisional. Prosedur tujuh tahap ini
diharapkan dapat berfungsi sebagai referensi metodologis untuk melakukan
penelitian Desain Biophilic yang peka terhadap konteks, berwawasan budaya, dan
regeneratif secara ekologis, serta dapat diterapkan di berbagai lingkungan binaan.

Kata Kunci: Arsitektur Tradisional, Desain Biofilik, Hunian, Prosedur, Studi
Kasus

1. Introduction

The growing global attention toward human well-being in the built environment has led to the rise of Biophilic
Design, an architectural approach that integrates natural elements into buildings and urban spaces to improve
physical, psychological, and emotional health (Kellert et al., 2008). Over the past two decades, this approach
has evolved significantly, becoming a key topic in interdisciplinary studies and being implemented in various
building typologies such as schools, hospitals, workplaces, and public spaces (Niranjika & Arianna, 2021).
The theoretical development of Biophilic Design has also progressed, with frameworks such as Browning’s
15 Patterns of Biophilic Design (Browning & Walker, 2020)., Kellert and Calabrese’s 3 Experiences and 25
Attributes (Kellert & Calabrese,2015)., and Zhong’s threefold framework (Nature Incorporation, Nature
Inspiration, and Nature Interaction) providing structured lenses for its practical application (Zhong, et al,
2022).

However, the challenge remains in developing research methodologies that can rigorously and contextually
assess Biophilic Design interventions. Much of the current research focuses on quantitative assessments in
modern architectural contexts, often overlooking the complex sociocultural dimensions of space. Furthermore,
while various design guidelines exist, the methodological clarity in how Biophilic Design is
examinedparticularly in diverse real-world contextsremains insufficient. According to Ilhami et al. (2024),
case study research offers valuable depth in understanding human behavior and perception in context, yet
without a standardized procedure, results may lack consistency, repeatability, and reliability.

Within architectural research, the case study method has long been recognized as effective for investigating
phenomena embedded in place-based, dynamic, and context-dependent settings (Yin, 2018; Neuman, 2014).
It is especially relevant for answering “how” and “why” questions about design interventions. Nonetheless,
one of the criticisms of case study research is its limited generalizability. Gerring (2004) argues, however, that
intensive case study analysis can produce meaningful explanations that resonate beyond a single instance,
especially when applied carefully and transparently.

At present, studies on Biophilic Design often emphasize its conceptual benefits but rarely articulate clear
research procedures for field-based case studies. In culturally rich contexts such as traditional environments or
communities with strong ecological relationships the application of Biophilic principles is often intuitive and
embedded, yet not systematically documented. For example, traditional Balinese housing reflects profound
harmony between humans and nature (Gelebet, 1981; Suardana, 2015), but its biophilic qualities are seldom
studied through formal frameworks. As Browning et al. (2020) and Li et al. (2020) suggest, future research
should adopt place-based and community oriented approaches that explore the intersection of nature, culture,
and wellbeing.

This article addresses the research gap by proposing a systematic procedure for case study research in Biophilic
Design, applicable to a range of architectural and environmental contexts. The procedure is formulated through
a Systematic Literature Review (SLR) of peer-reviewed publications indexed in Scopus, Web of Science
(ESCI), and DOAJ between 2019 and 2024. It outlines seven structured research stages from case selection
and data collection (e.g., field observation and in-depth interviews) to thematic analysis of qualitative data
ensuring transparency, coherence, and analytical depth.

The objective of this study is to provide researchers and practitioners with a methodological tool that supports

contextual and regenerative inquiry in Biophilic Design. By offering structured guidance, the procedure seeks
to strengthen the validity and credibility of case based research, particularly in environments where cultural,
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ecological, and social values intersect. It also encourages the active involvement of key local actors such as
historians, anthropologists, and cultural practitioners throughout the research process to enrich interpretation
and cultural accuracy.

In the long term, this procedure is expected to bridge the gap between theory and practice, facilitate more
robust and context aware studies of Biophilic Design, and foster design practices that are ecologically
responsive, culturally embedded, and human centered. As environmental and social challenges become
increasingly complex, such methodologies will be essential for guiding sustainable and meaningful
architectural innovation

2. Method

This research employs the Systematic Literature Review (SLR) method as a foundational strategy to develop
a structured and replicable procedure for case study research in Biophilic Design. The SLR method was chosen
because it enables a comprehensive, explicit, and reproducible synthesis of academic literature, allowing
researchers to critically evaluate existing studies and establish robust methodological guidance (Norlita et al.,
2023; Tranfield et al., 2003). As emphasized by Neuman (2014), this type of non-reactive research is suitable
for deriving insights from existing data such as published journal articles and case reports without direct
interference with research subjects, making it particularly appropriate for constructing method-based
frameworks.

The purpose of using SLR in this study is twofold: first, to identify best practices and methodological patterns
in Biophilic Design case study research; and second, to formulate a step-by-step procedure that researchers
can follow when conducting similar inquiries, especially within culturally embedded architectural contexts.

2.1 Application of the SLR Approach
The research process followed a structured sequence aligned with SLR standards, comprising the following
key stages:

1. Formulation of Research Questions and Keywords. The primary research question guiding the review
is: How can a systematic procedure be developed for case study research in Biophilic Design,
especially in context-sensitive environments? Keywords such as "Biophilic Design," "Case Study,"
"Traditional Housing," "Vernacular Architecture," and "Design Framework" were used in advanced
search queries across major databases: Scopus, Web of Science (ESCI), Science Direct, Taylor &
Francis, Springer, SINTA, and Google Scholar.

2. Inclusion and Exclusion Criteria. Literature was selected based on relevance to Biophilic Design case
study research and publication between 2019 and 2024. Articles that did not employ case study
methodology or lacked empirical depth were excluded. Preference was given to studies focusing on
natural-cultural integration, including both modern and traditional built environments.

3. Literature Screening and Data Extraction. Articles were screened in multiple stages, beginning with
abstract reviews and followed by full-text assessments. Key data such as case characteristics,
methodological approaches, data collection tools, analysis strategies, and theoretical frameworks were
extracted and categorized.

2.2 Key Analytical Components
The systematic review process generated a five-part analytical structure for the procedure:
1. Case Study Determination. The selection of cases is grounded in thematic relevance. The goal is to
identify case studies where Biophilic Design is applied explicitly or implicitly. Articles were chosen
if they addressed spatial, ecological, or experiential design qualities aligned with biophilic principles.

2. Case Study Characteristics. Cases included individual buildings or clusters with evident natural
integration such as use of natural materials, spatial openness, landscape connectivity, or symbolic
nature-cultural narratives. Particular attention was given to projects rooted in local wisdom or
ecological consciousness, such as traditional architecture, but also extended to urban green spaces and
healing environments.

3. Case Study Categories. Following Rahardjo (2017), cases were categorized as Collective Case Studies
to identify methodological patterns across various examples and Instrumental Case Studies to gain
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deep insight into selected high-impact examples. This classification allows both horizontal
(comparative) and vertical (in-depth) analysis.

Sequence and Thematic Analysis. After screening, three representative articles were selected for final
synthesis. Thematic analysis was then applied to identify recurring research patterns, challenges,
opportunities, and framework applications. Themes such as wellbeing outcomes, cultural integration,
environmental strategies, and design methodology were prioritized.

Integration of Biophilic Design Theory. The research is guided by Biophilic Design frameworks
formulated by Kellert (2008), Browning (2014), and Zhong et al. (2022). These frameworks act as
reference models to evaluate and interpret how design elements such as sensory experience, nature
analogues, or spatial transitions—are applied and studied in each case. Biophilic Design theory also
serves as an analytical lens to assess impact on human experience, ecological regeneration, and cultural
continuity.

2.3 Procedure Development and Output

The final output of this research is a comprehensive procedure for conducting Biophilic Design case study
research, developed from the synthesis of methodological insights obtained through the literature review. The
procedure includes:

Stage 1, Identification of Problems and Objectives: Define the core research problem, questions, and
objectives related to the application of Biophilic Design.

Stage 2, Case Study Selection: Select case(s) based on design relevance, contextual significance,
cultural-ecological value, and research accessibility.

Stage 3, Multi-Method Data Collection: Collect data through field observation, visual documentation,
interviews, surveys, environmental measurements, and supporting secondary sources.

Stage 4, Development of Analytical Framework: Establish an analytical framework grounded in
Biophilic Design theories such as the 14 Patterns, 3 Categories, or other relevant models.

Stage 5, Data Analysis: Analyze qualitative and/or quantitative data using thematic coding, statistical
comparison, matrix evaluation, or mixed-method integration.

Stage 6, Evaluation and Triangulation: Evaluate findings through triangulation of multiple data sources
and validation with literature, experts, and contextual evidence.

Stage 7, Reporting and Design Synthesis: Formulate research reports and design recommendations
based on the interpreted results to guide context-sensitive and regenerative Biophilic Design practices.

This procedure is intended to reduce methodological bias, enhance transparency, and improve research
validity, particularly for studies examining Biophilic Design in settings where cultural and ecological values
are integral. It also serves as a foundation for replicable and adaptable research that can be implemented across
various built environment contexts. The following section (Section 3) illustrates how these procedure stages
emerge from and are supported by patterns identified in 20 Biophilic Design case studies across different
typologies.

100 Articles from Scopus, Web of Science (ESCI), and DOAJ databases with
publication criteria between 2014 and 2024
Kata Kunci: Bioohilic Design

4

20 Articles with category criteria between 2019 and 2024
“Case Study Research”
Context: Urban, Residence, School, Office, Health Facilities, est

| |

3 Articles categorized as Case Study with the context of “Traditional
Architecture” Induced to be analyzed and interpreted

Figure 1. Flowchart Related to Systematic Literature Review Steps
Source: Author, 2024.
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2.4 Article Selection Process

The first stage of this research implemented the Systematic Literature Review (SLR) method to identify and
evaluate relevant scientific publications related to Biophilic Design. Literature searches were conducted across
multiple academic databases, including Scopus, Science Direct, and Google Scholar, which are known for
their comprehensive coverage of peer-reviewed research. Using keywords such as “Biophilic Design,” “case
study,” “architecture,” and “built environment,” a total of 100 articles published over the past ten years were
initially retrieved. As shown in Figure 2 (Research Background Pie Chart), the most dominant topics in the
literature are the relationship between Biophilic Design and sustainability (34%), the development of Biophilic
Design theory (17%), urban context (14%), and its application in facilities such as schools (10%), offices
(10%), residential buildings (11%), and healthcare facilities (4%). These findings indicate that Biophilic
Design remains closely tied to efforts to achieve sustainability and its application in modern buildings,
particularly at the institutional scale. In this study, researchers only focus on articles that discuss case study
research on the topic of biophilic design.

Research Background

35
30
25

20

15
. I I 0

Sustainable Biophilic Urban School Office House Health Care

(6]

Figure 2. Articles on Various Biophilic Design Research Contexts in the Last 10 Years
Source: Author, 2024.

To narrow the research focus in accordance with the study’s objectives, namely, the development of a
systematic case study research procedure in Biophilic Design the selection was refined through a set of
exclusion criteria. Articles were filtered to include only those that (1) employed a case study methodology, (2)
explicitly applied or analyzed Biophilic Design principles, and (3) were published within the last five years
(2019-2024). Publications that were theoretical in nature, lacked methodological clarity, or were outside the
scope of architectural case study research were excluded from the dataset.

Following this screening process, 20 highly relevant articles were selected for in-depth analysis and synthesis
(Figure 3). These articles represent a diverse range of contexts and geographical locations, highlighting the
global scope and interdisciplinary nature of Biophilic Design research. For example, “Light Blue: Towards the
Application of Biophilic Parameters in Local Buildings: A Case Study of Bilkent School, Erbil City — Iraq”
(2019) and “Improving Psychological Well-Being in Urban University Districts Through Biophilic Design:
Two Cases in Mexico” (2023) exemplify Biophilic Design implementation in educational settings. Other
studies such as “Integrating Biophilic Design Elements into Office Designs” (2024) and “The Impact of
Biophilic Design in University Study Areas on Students’ Productivity” (2024) highlight its effect on user
performance and well-being in indoor environments.

Several articles also focus on residential and traditional architectural contexts, such as “Biophilic Design
Features in Vernacular Architecture and Settlements of the Naxi” (2020), “An Evidence-Based Assessment of
Biophilic Interior Design in a Traditional Context: The Case of the Kingdom of Saudi Arabia” (2024), and
“Investigating the Application of Biophilic Design Principles in the Traditional Pool Houses of Ahmedabad”
(2024). These studies are especially relevant for exploring the regenerative potential of Biophilic Design within
cultural heritage and community-centered environments.
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In addition, studies like “Advancing Three-Dimensional Green Space in Architecture through Frameworks for
Biophilic Design and Sustainability” (2023) and “Re-Examining Human Health and User Experience through
Direct Experience in Biophilic Architecture Design” (2023) provide conceptual and empirical contributions to
understanding how Biophilic principles are operationalized. The inclusion of this wide array of articles ensures
that the research procedure developed is both theoretically grounded and methodologically diverse, enabling
its application across varied architectural typologies and environmental contexts. These selected articles formed
the primary dataset for the synthesis process, which later informed the development of the case study research
stages, analytical frameworks, and validation strategies within this study.

Amount of Biophilic Design Research Case Study Approaches by Typology

Office and profesional
|

Urban

Health facility

School/University

House/Residential

Figure 3. Biophilic Design Research Case Study Approaches in the Last 5 Years Source: Author, 2024.

After the initial analysis stage of 20 Biophilic Design case study articles, this study continued with a focus on
the characteristics of certain case studies. The characteristics of the cases selected were modern and traditional
housing, schools or universities, health facilities, urban and offices/others. This study was intended as a
collective case study, which aims to identify patterns from several relevant articles in the context of Biophilic
Design. This approach allows researchers to apply the application of Biophilic Design elements in different
cases and contexts. In addition, this study is also classified as an instrumental case study, which aims to explore
the application of the Biophilic Design framework specifically in traditional housing. After going through the
elimination of the systematic literature review, the articles described were then narrowed down to three articles
that specifically discussed the topic of traditional or vernacular propaganda. The purpose of this elimination
was to explore in depth how the procedure focused on Biophilic Design case study research was applied in the
context of traditional housing. This process provides a new perspective on the relationship between Biophilic
Design and traditional architectural elements, which is still rarely explored in architectural research.

3. Discussion

3.1 Analysis of Case Studies based on Typology

Case Study Analysis Based on Typology will discuss in depth how the procedures and stages are found in each
article. First, 20 biophilic design case study articles are categorized based on type or category. After that, it
was analyzed and concluded based on the stages/procedures, data collection methods and data analysis
methods most commonly used in each category. So that in this understanding, a general picture of the
stages/procedures of case study research in Biophilic design research is obtained.
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Table 1. Case Studies based on Typology

No Typology of Quantity Procedure Resource
Case Study
1 House/Resi 6 e Literature Review & Initial Ruang Tekuni Apartments (Christy &
dential Theory Khamdevi, 2022)
e Architectural / Visual Post-New Normal Residential Home
Observation (Wijaya, 2023)
e Occupant Survey, Questionnaire, The Assessment of Biophilic Features
and/or Interview in Residential Buildings: A Case from
e Scoring and Assessment Matrix Dubai (Shakhshir & Sheta, 2023)
of Biophilic Elements Traditional Pol Houses of Ahmedabad
e Descriptive and Interpretative (Sheth et al., 2024)
Analysis Biophilic Interior Design in Saudi
e Validation/Modeling Traditional Context (Shbaita et al.,
2024)
Biophilic Features in Vernacular
Architecture (Naxi) (Li et al., 2020)
2 School/Uni 4 e Literature Review & Biophilic Bilkent School, Erbil City (Mustafa &
versity Design Theory Yaseen, 2019)
e Identification of Study Locations Attributes of Biophilic Design —
/ Learning Spaces Educational Buildings (Taha, 2023)
o Measurement of Student University Study Areas —
Perception and Response Witwatersrand (Terblanche &
e Direct Observation / Khumalo, 2024)
Environmental Observation Psychological Wellbeing in Urban
e Use of Measuring Instruments or University Districts (Mexico)
Supporting Data (Cobreros et al., 2023)
e Statistical Analysis / Comparative
Tests
e Conclusions and Design
Recommendations
3 Healthcare/ 3 e Literature Review on Healing Chinese Healthcare Spaces (Zhao et
Rehabilitati Environment & Biophilic Design al., 2022)
on e Development of Conceptual Biophilic Design in Rehabilitation
Design Framework Buildings (Merylova et al., 2024)
e User Needs Analysis & Context Human-Centered Health Environments
Study (Tekin & Gutiérrez, 2023)
e Design Simulation/Visualization
e Validation of Principles through
Narrative or Professional
Reflection
o Not Focused on Statistics; More
on Conceptual-Qualitative Study
4 Urban/City 4 e Literature Review on Urban Biophilic Urban Design in Italy

Biophilic Design and Urban
Ecosystems

e Selection of Case Studies / Urban
Spatial Locations

e Visual Observation & Field
Documentation

e Community / Space User
Perception Survey

e Spatial Mapping & Evaluation
(GIS / Mapping / Pattern Scoring)

e Descriptive, Comparative, or
Thematic Analysis

o Recommendations for Biophilic
City Design

(Andreucci et al., 2021)

Biophilic Design & Ecosystem Service
Attributes — Australia (Kambo et al.,
2019)

Direct Experience in Urban Public
Space (Chetlall, 2023)
Three-Dimensional Green Space in
Architecture (Zhong et al., 2023)
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5 Office / 3 e Literature Review on Biophilic e Integrating Biophilic Design into
Work Space Office Design & Work Office Design (Karci & Kalayci, 2024)
/ Performance e Enablers of Biophilic Design in
Professional e Seclection of Case Studies of Real Australia (Sadick & Kamardeen, 2024)
Offices / Projects / Simulations e Architecture Learns from Nature —
e Collection of User Perception Global Cases (Contreras et al., 2023)
Data
e Visual Observation of Office
Interiors

e Descriptive & Thematic Analysis

e Results: Design
Recommendations &
Implementation Strategies

Research in the residential category generally follows an exploratory-descriptive procedure pattern with a
focus on occupant experiences of biophilic elements. These studies begin with a literature review referring to
Kellert and Browning's Biophilic Design framework, specifically the 14-pattern approach (Christy &
Khamdevi, 2022; Li et al., 2020). The main objective is to identify biophilic elements that have or have not
been implemented in domestic environments and evaluate their impact on occupant comfort and well-being
(Shakhshir & Sheta, 2023; Christy & Khamdevi, 2022).Data collection methods are dominated by visual
observation of architecture and surveys of occupant perceptions, through questionnaires or semi-structured
interviews (Shbaita et al., 2024; Wijaya, 2023). This approach allows researchers to capture subjective
assessments of natural lighting, cross-ventilation, interior vegetation, and natural materials.Data analysis was
conducted descriptively and narratively, by juxtaposing visual field findings with theoretical references or
literature used (Christy & Khamdevi, 2022). Research in this residential context also highlights the relationship
between vernacular architecture and traditionally embedded biophilic principles (Li et al., 2020; Sheth et al.,
2024).

Research on educational spaces presents comparative experimental procedures, with the aim of evaluating the
effects of biophilic elements on students’ learning performance, concentration, and spatial perception (Mustafa
& Yaseen, 2019; Taha, 2023; Terblanche & Khumalo, 2024; Cobreros et al., 2023). These studies target
university or school environments by comparing the perception and comfort of learning spaces containing and
without biophilic elements. Data collection methods include Likert-based perception surveys, direct
observation of spatial attributes, and in some cases user performance tests. Cobreros et al. (2023) used
questionnaires and perceptual location mapping to assess the relationship between university environments
and students’ psychological well-being. Mustafa & Yaseen (2019) combined observation and interviews in the
context of environmentally conscious school design. The analytical methods used include quantitative
descriptive analysis and narrative exploration of survey results and the relationship between biophilic elements
and learning outcomes. Terblanche & Khumalo (2024) used a comparative approach to assess the effect of the
presence of nature on student productivity.

Studies in this category use a conceptual design approach that aims to create healing spaces based on biophilic
principles. The research begins with a literature review on the relationship between the physical environment
and psychological recovery (Zhao et al., 2022; Tekin & Gutiérrez, 2023). Elements such as access to nature,
natural lighting, and biomorphic forms are the focus of attention. Data collection was carried out through
spatial observation, design simulation, and user experience narratives (Merylova et al., 2024). Several studies
also validated the design through modular modeling based on multisensory experiences.The analysis was
carried out conceptually and spatially-narratively. The study highlights that the biophilic approach is able to
design emotionally and functionally restorative spaces (Zhao et al., 2022; Tekin & Gutiérrez, 2023).

In urban studies, research procedures usually include spatial evaluation of biophilic elements and public
perception of the quality of urban space. The study begins with mapping of public locations or urban
landscapes that reflect the application of biophilic features (Andreucci et al., 2021; Zhong et al., 2023). Data
collection methods include surveys of urban space users, field observations, documentation of biophilic
elements, and analysis of ecosystem services based on an urban ecology approach (Kambo et al., 2019;
Chetlall, 2023). The analysis was carried out using a spatial descriptive approach or visual modeling. The study
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emphasized the importance of vegetation, access to green open spaces, and thermal comfort as indicators of
urban quality of life (Zhong et al., 2023).

Office case studies use an evaluative procedure that maps users’ perceptions of biophilic features in the work
environment. The goal is to assess the extent to which these features enhance users’ productivity and well-
being (Karci & Kalayci, 2024; Sadick & Kamardeen, 2024). Common instruments include Likert-scale
surveys, interior visual audits, and interviews with users or professional designers (Contreras et al., 2023).
Behavioral observations and spatial documentation reinforce subjective perception findings.The analysis is
quantitative and narrative. The results show that natural lighting, interior vegetation, and other natural elements
contribute positively to work comfort (Sadick & Kamardeen, 2024; Contreras et al., 2023).

These cross-typology findings reinforce the rationale behind the seven-stage procedure proposed in Section
2.3, demonstrating that it is not an abstract framework, but rather a synthesis of methodological patterns
consistently observed across actual Biophilic Design studies. The housing and dwelling cases highlight the
importance of problem identification, user-focused inquiry, and purposeful case selection (Stages 1-2), while
the education and healthcare studies reinforce the need for multi-method data collection and a structured
analytical framework (Stages 3—4) through their experimental and conceptual approaches. The urban studies
further validate the importance of analytical rigor and triangulation (Stages 5—6) through spatial mapping,
community response, and ecosystem-based evaluation. Across the typologies, the design-focused conclusions
align with Stage 7, demonstrating how case studies naturally generate context-sensitive recommendations.
Collectively, these parallels confirm that the seven-stage procedure reflects actual research practices used to
investigate Biophilic Design and provides a solid foundation for producing healthier, more sustainable, and
more nature-connected built environments.

3.2 Analysis specific of Traditional Housing Case Studies

Based on the results of the analysis related to the Biophilic Design Case Study in various contexts, 7 stages of
the procedure were found in conducting case study research. Each article has a different pattern but in general
it is still the same. This is based on the research objectives and cases discussed in each article. Of the 20
Biophilic Design case study articles, there are 3 articles that have the same research focus, namely looking at
the contribution, relationship and correlation between Biophilic Design in a traditional context (Table 1).
Traditional architecture is a place to foster and place humans individually and in groups to be in harmony with
the universe (Suky, 2023). So that the elements of Biophilic Design have several similarities that contribute to
human and environmental health. Traditional Architecture is a part of history that we must preserve. These
results support the research of Ramzy (2015) and Movahed (2015) which states that further research and
analysis are needed to investigate the quality of Biophilic Design manifested in historic buildings, which can
be used as a reference to evaluate biophilic design features in today's architecture. Therefore, the opportunities
for developing Biophilic Design research in past contexts such as Traditional Architecture are still very large.
By analyzing the Biophilic Case Study Research procedure in Traditional Context, especially housing, it can
be a guideline for Biophilic research in similar contexts. The following is an analysis of the case study method
in the article Biophilic Design in the context of Traditional Housing.

Table 2. Case Study Analysis of Traditional Housing

No Tittle Method of Collecting Data Method of Analysis Data
1 Biophilic Data Collection e Use of the Three Pillars Matrix (Nature,
Design e Ficldwork Observation Place, People)
Features in e Visual Documentation e (Qualitative Analysis: Thematic Coding
Vernacular e Literature Review and Historical and Narrative Analysis
Architecture Sources e Contextual Analysis
and Settlements e Multidisciplinary Approach e Data Triangulation: Data from various
of the Naxi sources (field observations, visual
(2020) documentation, and literature) were
compared to ensure the validity of the
findings.
e Integrative Analysis
2 An Evidence- e Field Observation: 12 Traditional e Quantitative Evaluation with BID-M
Based buildings Matrix
Assessment of e Visual Documentation e Thematic and Regional Analysis
Biophilic e Literature Analysis: historical, e Visual Analysis
Interior Design cultural, and anthropological sources e Data Triangulation
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in Traditional
Context The

to understand the relationship
between traditional Saudi Arabian

e Discussion and Generalization of

Findings: The results of the analysis are

Case of the design and biophilic elements. compared with the theoretical
Kingdom of e Use of the Biophilic Interior Design framework of biophilic design to
Saudi Arabia Matrix (BID-M): explore the potential for adapting
(2024) e Natural environmental features. traditional Saudi Arabian design in

e Natural forms and patterns. sustainable modern architecture.

e FEcological processes and systems.

e Place-based relationships.

e Light and space.

e Evolving human-nature relationships.
Investigating e Direct Observation Qualitative Analysis
the Application e Visual Documentation Application of Biophilic Design
of Biophilic e Interviews Patterns: 14 biophilic design patterns
Design e Literature Study: collecting developed by Kellert and Calabrese as a

Principles in
the Traditional

information from existing literature
on biophilic design, traditional Pol

framework for analysis.
Data Triangulation: Comparison with

Pol Houses of houses architecture, and relevant Literature: compared with findings
Ahmedabad design principles. from literature studies to assess

with a Case suitability and relevance.

Study on Organization of Findings: the analysis
Mangaldas Ni is organized in a narrative form

Haveli (2024)

explaining how the design elements in

Mangaldas Ni Haveli contribute to the
connection between residents and
nature.

In general, the case study procedure for Biophilic Design research in the context of Traditional Housing has
similar stages to case studies with other contexts. In addition, based on the stages of case study research
according to Neumen (2014) and Creswell (2018), it has almost the same pattern, such as identifying cases
and objectives, developing research procedures and data collection, and data analysis to the final report.
However, what distinguishes the Biophilic Design case study procedure in the context of Traditional Housing
is in stages 3 and 5, namely data collection to data analysis. Data collection in traditional housing case study
research has several strategies, including: Observation (Field Observation), Visual Documentation, Interviews
and Literature Review

e Observation is essential in case study research as it enables direct understanding of phenomena in their
natural setting. It also uncovers non-verbalized information and validates other data sources, leading to a
holistic view. For traditional housing, field visits are necessary. No matter how many buildings are studied,
it is recommended to go directly to the field or it is not recommended to use samples while other data is
only from secondary data. Types of observation in case studies include Participatory Observation:
Researchers participate in the daily activities of the subjects being studied, Non-participatory Observation:
Researchers observe without being directly involved, Structured Observation: Using certain guidelines or
frameworks to direct observations, Unstructured Observation: Flowing without strict guidelines, more
flexible to capture spontaneous things (Yin, R,.K 2018), chosen based on research goals and context.

e Visual Documentation captures the connection between design, nature, and humans through sketches,
photos, and videos. It records key architectural elements such as facades, spatial layouts, and ornaments
tied to nature and culture. This supports qualitative analysis and strengthens findings. This is in line with
the opinions of Yin (2018) and Creswell (2018) who emphasized the importance of visual documentation
as an additional source of data that enriches qualitative analysis. So researchers are expected to bring camera
tools, drones, cellphones, and paper that can help the visual documentation process in Traditional housing.

e Interviews reveal diverse perspectives from community members, homeowners, and cultural stakeholders,
especially when knowledge is unwritten. This helps uncover symbolic, religious, and social meanings
embedded in architecture. Tools include recorders and notebooks, with the format adjusted to the
interviewee’s context, whether formal or semi-formal.

e Literature Review provides a theoretical and historical foundation to interpret traditional architecture
appropriately. Since this heritage spans generations, it should not be interpreted arbitrarily. Literature study
provides a theoretical and historical basis by collecting information from books, journals, books, historical
text documents, anthropology, and previous cultures to help researchers understand the historical and
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philosophical context of Traditional architecture, especially housing. Literature also helps trace established
Biophilic Design principles and assess their presence in traditional settings.

Based on three articles related to the case study of Biophilic Design in Traditional Housing, it has a different
approach in analyzing data, the first article uses qualitative analysis with the Three Pillar Matrix. This Three
Pillars Matrix is an independent development of researchers resulting from the collaboration between Kellert's
Biophilic Framework, namely 3 Experiences and 25 Attributes with Browing, et al, namely 3 Categories and
14 Patterns of Biophilic Design. So it is concluded that the 3 pillars include Nature: Focusing on natural
environmental elements such as natural features, natural forms, natural analogies, and ecological processes,
Place: Highlighting spatial aspects, local materials, relationships with landscapes, and spatial planning that
supports sustainability, People: Analyzing physical connections (such as visual, tactile, and other senses) and
psychological connections (prospects, protection, mystery, and security) of users with Biophilic Design
elements. The qualitative analysis process was carried out by thematic coding of field documents according to
the 3 pillars. The researcher's narrative analysis interpreted the data to describe the relationship between Naxi
culture and biophilic elements, such as how the Yulong mountains become spiritual and visual elements in
residential design. Contextual Analysis where researchers connect biophilic design elements with local
contexts including history, animist beliefs, and Naxi architectural traditions. After that, triangulation of data
from various sources (field observations, visual documentation, and literature) was compared to ensure the
validity of the research findings.

The second article uses the Biophilic Interior Design-Matrix (BID-M) to evaluate quantitatively. Data collected
from field observations totaling 12 buildings and visual documentation were entered into the BID-M matrix.
Each feature of the 54 matrix elements is assessed based on its presence in traditional buildings. The scores
obtained reflect the level of application of biophilic elements in each building. Furthermore, thematic and
regional analysis was conducted where the results of each building were compared based on region (center,
west, east, and south) to identify regional patterns in the application of Biophilic Design. Visual Analysis is
also used to support the findings of the BID-M matrix. Researchers analyzed architectural patterns, spatial
layout, and natural elements based on the results of visual documentation. After that, data triangulation was
conducted from various sources such as observation, documentation and literature to ensure the validity and
reliability of the findings such as examples of observations on natural ventilation patterns validated with
historical records of local architecture that show traditional approaches to climate control in Saudi Arabia. In
general, this study provides an evidence-based evaluation of the application of Biophilic Design elements in
Traditional Saudi Arabian Architecture.

Meanwhile, in the third article, researchers use 14 Biophilic Design Patterns by Kellert and Calabere (2015).
The 14 Biophilic Design Patterns are divided into 3, including: first, Nature in Space consists of Visual
Connection with Nature, Non-Visual Connection with Nature, Non-Rhythmic Sensory Stimuli. Thermal &
Airflow Variability. Presence of Water, Dynamic & Diffuse Light, Connection with Natural Systems, Second,
Natural Analogues consists of Biomorphic Forms & Patterns, Material Connection with Nature, Complexity
& Order and third, Nature of Space consists of Prospect, Refuge, Mystery and Risk/Peril. The analysis used is
qualitative where data is collected from observation, documentation, and interviews and then the main themes
and patterns that emerge from the data are identified, especially those related to the Biophilic Design elements.
Furthermore, data triangulation where the results of the analysis of the collected data are compared with the
findings of existing literature studies. By comparing the results of the study with previous studies, researchers
can assess the consistency and relevance of the findings, and identify possible differences. Triangulation also
helps reduce bias that may arise from using only one source or method. So that the results of the study found
12 out of 14 Biophilic Design Patterns in Traditional Dwellings in Ahmedabad, India.

In relation to the procedures outlined in Section 2.3, traditional housing case studies play a crucial role in
refining and validating specific components of the seven-stage procedure, particularly Stage 3 (multi-method
data collection) and Stage 5 (context-sensitive analytical process). The Naxi, Saudi, and Ahmedabad studies
consistently emphasize the importance of in-situ observation, detailed visual documentation, engagement with
cultural experts and traditional stakeholders, and systematic triangulation between field findings and historical
or anthropological sources. These methodological requirements incorporate explicit steps dedicated to
stakeholder engagement and culturally informed thematic interpretation within the proposed procedure. Thus,
traditional housing serves not only as one of the case typologies reviewed, but also as a critical testbed that
strengthens the cultural and ecological dimensions of the Biophilic Design case study procedure.

114



Jurnal KORIDOR Vol.16, No.02 (2025) 104-118

3.3 Analysis of the Utilization of Biophilic Theory as a Framework for Case Study Research

This study uses Biophilic Design theory to explore the integration of nature-based elements in architecture,
focusing on the human—nature relationship. Frameworks from Kellert et al. (2015), Browning et al. (2014,
2020), and Zhong et al. (2022) provide structured guidance for analyzing biophilic attributes in the built
environment, and their selection must align with research objectives either by adopting a single contemporary
model or synthesizing multiple frameworks, as demonstrated in BID-M, which requires prior analytical
development. These theoretical foundations support the creation of analytical tools such as matrices, indicators,
and evaluative criteria, enabling researchers to systematically identify and assess Biophilic Design features
within specific spatial contexts. Their relevance becomes particularly evident in traditional housing studies,
where the framework facilitates the examination of how spatial configuration, materiality, and human—nature
interaction influence health, well-being, and sustainability. Data obtained through interviews, visual
documentation, and field observations help reveal user experience and cultural ecological meanings embedded
in space. Biophilic Design theory can also be adapted to local cultural values, such as Kellert’s concept of
Cultural and Ecological Attachment to Place, making it highly applicable to vernacular settings. These
theoretical frameworks also align with Stage 4 of the seven-stage procedure, where researchers determine
analytical lenses prior to interpretation, ensuring that the analysis is both theoretically grounded and
contextually appropriate. This application not only strengthens academic rigor but also generates practical
insights for developing culturally sensitive, sustainable, and human-centered urban housing.

4. Conclusion

Biophilic Design has become a rapidly growing field over the past two decades, with case study-based research
emerging as a key approach to understanding its practical applications. This study establishes a systematic,
context-based procedure for conducting Biophilic Design case studies, derived from a synthesis of 20 empirical
publications. This procedure highlights the need for ecologically sensitive methodological research addressing
cultural, social, and local contexts. While each case typology (residential, educational, healthcare, urban, and
workspace) exhibits distinctive methodological patterns, they all consistently begin with a theoretical
foundation grounded in global frameworks such as Browning's 14 Patterns (2014; 2020) and Kellert's 25
Attributes (2015). Throughout the literature, three primary data collection methods recur: spatial observation,
perception-based questionnaires, and in-depth interviews, often combined through mixed-methods designs. In
the context of vernacular or traditional housing, effective case studies require deeper engagement through
cultural history literature, anthropological interpretation, and direct consultation with traditional stakeholders,
underscoring the need for culturally informed inquiry. The procedure proposed in this article offers
methodological guidance for researchers and practitioners to conduct more context-sensitive case studies
capable of producing regenerative and non-generic architectural outcomes. The primary scholarly contribution
of this work is the formulation of a replicable, culturally informed, and context-sensitive seven-stage procedure
for Biophilic Design case study research. However, this procedure remains conceptual and is solely derived
from the literature, with empirical validation and cross-cultural application testing necessary to strengthen its
generalizability and practical robustness.
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