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Abstract. This study root into the adaptation of vernacular Indonesian architecture within the
modern context. It focuses on the evolution of vernacular houses, specifically Joglo houses in
Central Java, Taneyan Lanjhang in East Java, and Kampung Naga in West Java. The selected
regions represent a wide spectrum of Indonesian societal structures, providing a comprehensive
view of communal and private living spaces. The aim of this paper is to reinterpret these
vernacular forms into modern architectural designs while preserving their essential qualities.
Utilizing space syntax methodology, the research assesses the impact of these structures on social
interaction and cultural expression. The analysis reveals varying spatial interaction patterns: high
integration in communal areas of Taneyan Lanjhang in Bangkalan and Joglo in Pati, contrasted
with a distinct separation of public and private spaces in Kampung Naga Village. Through
observation and analysis, the study explores the interplay between spatial arrangement and social
dynamics, underscoring the importance of incorporating vernacular spatial concepts into
contemporary design. The highlights are how these traditional structures balance communal
living and individual privacy, aligning with principles ecological, social, and cultural
sustainability. This study metaphorically extracts the architectural 'DNA' of vernacular houses
also underscore the importance of preserving traditional architectural elements while adapting
them to contemporary contexts, thus maintaining their essence and cultural heritage. This study
can be used for guiding architects in blending cultural heritage with modern design, such as
development at IKN. It can helps governments and stakeholders develop sustainable housing by
preserving tradition while modernizing functionality.

Keywords: indonesian vernacular house; joglo; kampung naga; space syntax;
taneyan lanjhang

1 Introduction

At the dawn of the 21st century, a significant shift has occurred within capitalist
societies, where creativity has begun to overshadow mere functionality and efficiency.
This evolution profoundly affects the daily lives of people, who now prioritize more
than just convenience in their living spaces [1].
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The most pressing issue in Java is the rapidly growing population, which causes a
decline in agricultural land and prompts large-scale development. One notable concern
is the construction of houses inspired by Indisch architecture, a blend of medieval Dutch
and local styles. This trend, driven by a humanistic mindset emphasizing rational solu-
tions and freedom of thought, has led to the rise of modernism [2]. Consequently, tra-
ditional cultural heritage in the archipelago is eroding, losing its local identity. The
rapid social changes are marginalizing traditional architectural symbols, leading to a
loss of cultural values[2].

A specific issue arises in the development of traditional houses, which seems to have
reached a plateau. In Indonesian traditional architecture, particularly in religious build-
ings and residences, there exists a unique character. This uniqueness is both static and
dynamic, the latter evident in efforts to preserve by reusing past architectural elements
in contemporary contexts. This approach involves critically interpreting these elements,
as articulated in Ricoeur's philosophy of modernity reconciled with tradition and the
principle of critical regionalism. Preservation is no longer about mere conservation but
about contextualizing past architecture in present times, encompassing its spirit and
ideas rather than just its physical form. This approach remains relevant and consistent
from the Colonial to the Post-Colonial era, as argued by Prajudi ini 2015, who sees it
as a process of rethinking and redefining historical elements for contemporary use. We
need to using the tangible and intangible aspects of Nusantara's distinctive architecture
as a foundation to expand architectural knowledge, harmonizing it with Western clas-
sical architecture [3].

Research by Sahar in 2022, underscores the necessity of comprehensively studying
spatial design factors. The findings offer urban designers and planners valuable insights
into the social sustainability of densifying urban areas, enhancing their decision-making
processes. Investigating traditional houses in Indonesia is particularly pertinent due to
the rich diversity of local wisdom, which is at risk of being lost in the absence of efforts
to preserve the moral values of ancestors [4]. Traditional houses, or Rumah Adat, are
not just unique dwellings of various ethnic groups but are also high representations of
culture within communities. They are key to understanding the historical, heritage, and
progressive aspects of a society. Supporting and enhancing traditional building methods
could be the most practical and sustainable way to meet future housing needs[5].

The island of Java is home to numerous ethnic groups, each contributing to its rich
cultural diversity. This study explores the cultures of West, Central, and East Java as
representative of the region's lifestyle and societal practices, with a focus on architec-
ture. It examines how traditional architectural styles reflect the distinct cultural values
and ways of life in these areas, providing a deeper understanding of the connection
between the built environment and local traditions.

This research aims to investigate the traditional Joglo house of Juwana, Central
Java, Taneyan Lanjhang in East Java, and Kampung Naga in West Java. The goal is to
uncover the meanings embedded in these architectures and translate them into new ar-
chitectural forms, retaining their essence but with a fresh interpretation. This study will
employ Space Syntax, a methodology for analyzing spatial configurations, to under-
stand how these traditional structures facilitate social interaction and cultural expres-
sion. By comparing and finding common threads in these architectures, the research
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seeks to identify the core elements that define traditional architecture's heart and soul,
so that the architecture modernization in the next design would be align with indone-
sia’s local genius. This study metaphorically extracts the architectural 'DNA' or heart
and soul of vernacular houses, focusing on spatial patterns, materials, and cultural sym-
bolism preserved across generations

This research can serve as a pioneer and guide for architects, particularly in the de-
sign of new cities like IKN, where the integration of sustainable practices is crucial.
The development of IKN as a Smart City and Green City is focused on achieving net
zero emissions (NZE) through the use of renewable energy sources [6]. Its architectural
approach, rooted in the Neo-Nusantara concept, combines cutting-edge digital technol-
ogies with traditional vernacular elements, ensuring that the city's buildings are both
culturally significant and technologically advanced through innovations like 3D print-

ing [7].

2 Introduction

Several culture in Java Island have a variation notion of Macrocosm and Microcosm.
In Javanese culture it is known as Jaghad Gedhe (Macrocosm) which refers to a sphere
beyond human such as nature or god/deity and Jaghad Chilik (Microcosm) which usu-
ally refers to sphere of human society [8]. Understandin this concept was crucial to
understanding the driving force behind Indonesian Vernacular Architecture as Indone-
sian Vernacular Houses is an reflection of its local people and culture attitudes toward
the universe (Macrocosm) and the humankind (Microcosm). Many tradition understand
that a person have relationship with their world and their peers, and should achieve for
a balance and harmony with both aspect [9]. A Indonesian traditional architecture ele-
ment form are perhaps caused by natural aspect of its context or a manifestation of its
inhabitants beliefs or a culture symbol of reverence towards their surrounding [10],
[11]. Interpersonal relationship and social aspect also play a huge role in shaping Indo-
nesian Traditional Architecture, the spatial structure of a house for example could be a
reflection on social structure of its society, a gender role and expectation of a person,
or the relationship between its inhabitant with other inhabitant [12], [13], [14].

The three pillars of sustainable development—ecological, social, and economic—
are interconnected and essential for achieving sustainability. However according to Jon,
in 2001. Cultural vitality is as essential to societal health as social equity, environmental
responsibility, and economic viability. For public planning to be effective, it must in-
clude cultural evaluation alongside social, environmental, and economic assessments.
And that’s become the fourth pillar of susutainability.

Cultural activities enhance community engagement, fostering belonging and social
cohesion. Embracing cultural diversity and inclusion promotes social equity and jus-
tice, helping various groups coexist peacefully. Cultural values guide environmental
interactions, with traditional ecological knowledge supporting sustainable resource
management. Embedding sustainable practices in cultural norms ensures ecological
sustainability as a collective priority. Thus, cultural sustainability is foundational, en-
hancing both social and ecological sustainability.
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Fig.1. Location of Kampung Naga, Joglo Juwana, and Taneyan Lanjhang
(source:google)\

Kampung Naga houses emphasize ecological sustainability by using natural, locally-
sourced materials, promoting natural ventilation, and avoiding electricity to prevent fire
hazards, thus living in harmony with nature[15]. Socially, these houses foster commu-
nal living and cultural preservation, while economically supporting local livelihoods
through agriculture and crafts. Joglo houses focus on cultural sustainability, fostering
tradition and community with collective building practices and intergenerational living,
using local teak wood and ensuring resource sustainability through replanting [16].
Economically, they symbolize social status and serve as long-term investments. Rumah
tradisional Taneyan Lanjang integrates sustainability by using local materials and max-
imizing natural light and ventilation to reduce environmental impact. Social interac-
tions and land use for agriculture and livestock strengthen community bonds, and the
design ensures thermal comfort and natural air circulation, creating a sustainable living
environment[17].

In terms of cultural influence, the local Javanese community continues to preserve
certain building elements from the colonial era. In Ndalem Ngabean’s Limasan, it is
shown that colonial architecture affects some features of the structure. The wall struc-
ture that originally consists of wood or bamboo and it changed to the use of double-
stacked brick in the wall structure as it was built around the colonialism era [5].

Previous studies on Javanese vernacular architecture primarily focus on the physical
aspects of traditional houses, while research on how these designs are adapted in mod-
ern urban contexts remains limited. This gap is crucial, as understanding these adapta-
tions can provide insights into the preservation of cultural heritage amid modernization.
This study aims to bridge that gap by analyzing contemporary housing in Java that
incorporates traditional architectural elements, thus contributing to academic
knowledge and offering practical applications for sustainable design.Sample Heading
(Third Level). Only two levels of headings should be numbered. Lower level headings
remain unnumbered; they are formatted as run-in headings.
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This research employs a various kind of methodology to analyze traditional Indonesian
houses in three distinct regions of Java: Alang Alang Village in Bangkalan, East Java
for Taneyan Lanjhang houses; Juwana, Central Java for Joglo houses; and Kampung
Naga in Tasikmalaya, West Java. In each region, over 50 houses were observed, with a
minimum of 10 houses studied closely in each area. From this observational data, one
prototypical house in each region was selected for detailed analysis based on its repre-
sentativeness and prevalence.

Data collection involved direct observation across the three regions: Joglo Pati,
Taneyan Lanjhang, and Kampung Naga. In Joglo Pati and Taneyan Lanjhang, more
comprehensive methods were used, including interviews, measurements with tools like
tape and laser meters, drone mapping, and detailed sketches. In Kampung Naga, due to
limited contact with the Baduy community, data was gathered through village officials,
supplemented by photos, measurements, and sketches.

The study utilizes Space Syntax, a theoretical framework developed by Hillier and
Hanson (1984), which provides a systematic and mathematical approach to organizing
spatial systems. Unlike shape grammar, Space Syntax encompasses both fundamental
theory and advanced methods, allowing for the analysis of spatial configurations at var-
ious scales using the DepthMap software designed by Turner (2001) [18]. DepthMap
facilitates comprehensive analysis across different Space Syntax maps and measure-
ments, including convex spaces[19], Justified Plan Graph (JPG), Axial Line, isovist,
Visibility Graph Analysis (VGA), and intersection points. These techniques transform
maps into graph diagrams, processed mathematically to interpret social features in
spaces.

Key quantitative parameters employed include Relative Asymmetry (RA), Integra-
tion, Control Value, and Space-Link Ratio R. These parameters, can be seen in table 1,
assess spatial depth, integration, access control, and relational flexibility between
spaces. Additionally, qualitative parameters like isovist analysis are used to evaluate
visibility and spatial configurations [18].

Table 1 The explanation of parameter used in the research
Indicator Explanation

Relative A measure of how deep or isolated a space is compared to an ideal sym-
Asymmetry  metrical system. RA helps to understand the hierarchical depth within the
(RA) _ spatial system.
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Integration A global measurement that indicates the average depth of a space relative
Value to all other spaces in the system. Higher integration suggests that the space
is more central and accessible.
Control This metric measures how much control a particular space exerts over the
Value system, based on the number of connections it has. A high control value in-
dicates a space that regulates access to other spaces.
R2 Value A statistical measure that indicates the fit of the model used in space syn-
tax analysis, often utilized to assess the accuracy of spatial predictions.
Isovist Describes the visual field from a specific point within a space. It is often
represented as a polygon showing all visible areas from that location. Isovist
helps understand human visual perception within space.
Connectivity This measures how many other spaces are directly connected to a specific
Value space. Higher connectivity suggests more direct access, affecting movement
patterns and usage of the space.
Visibility A type of analysis that evaluates the visibility of spaces throughout a sys-
Graph Anal- tem, providing insights into how individuals might perceive and navigate the
ysis (VGA)  environment based on what they can see.
Justified A hierarchical graph that shows the accessibility and depth of spaces from
Plan Graph  a 'root' space, visualizing the levels of connectivity and the complexity of
JPG) movement throughout the spatial system.

Comparative analysis is conducted to identify the essence of each region's architec-
ture, noting similarities and differences. This approach aims to inform the moderniza-
tion of traditional architecture and the development of Nusantara architecture, bridging
historical wisdom with contemporary architectural practices.

Three case studies which each represent different culture and society are chosen to
illustrate and give a broader understanding towards the interrelationship of a house to
every aspect of its context. Each house which represents the three cases are also have
different socio-economic conditions which will show how modernity affects the case
study and how the case study fared in modern conditions.

Kampung Naga spans one and a half hectares, largely dedicated to housing, gardens,
and ponds, with the remainder used for rice farming, which yields two harvests annu-
ally[20]. The inhabitants of Kampung Naga view nature as a sacred trust from their
ancestors, vital for ensuring a high quality of life and seen as a divine creation to be
preserved. These natural elements are essential for providing clothing, food, and shelter
for the community [21] .

Santosa in 2000, explores the Javanese house as more than just a residence; it is a
central venue for rituals and a symbolic stage. Prijotomo (1988, 1995, & 2006) reveals
the deep lifestyle values in joglo architecture, emphasizing the intimate connection be-
tween the homeowner’s soul and their house, often built proportionately to the owner's
body. Prijotomo also examines Javanese architecture through specific scripts, high-
lighting the oral traditions of the Javanese people [22], [23].

Interviews with research samples show that the traditional community of Taneyan
Lanjhang remains committed to preserving cultural values amidst modern society.
Based on oral traditions, including purely oral, mixed oral and non-oral elements, and
material oral traditions divided into material and non-material, the community believes
in continuing the legacies of their ancestors [24]. The term Taneyan Lanjhang, derived
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from "taneyan" (yard) and "lanjhang" (long), symbolizes a long yard, reflecting their
cultural heritage [25].

Table 2 shows the typical floor plans of various traditional houses. Next, bubble
diagrams are created to serve as a reference for determining the typical spatial config-
uration, which will then be analyzed using the space syntax method.

Table 2 observation and typical floorplan
Taneyan Lanjhang (TL) House in Joglo Pati (JP)
Kampung Naga
KN)

NN

1

TL 2 KN 2 JP2
- TL 3 KN3 JP3

=

TL 4 KN 4 JP 4
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Concluded typical plan
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™ .
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LR:Living room, FD: Family dining, BR: Bedroom, MS: Praying area, KC: kitchen, TB:Toilet
& Bathroom

To obtain representative data, after observing samples from several houses in each
region, Table 3 explains the results of the typical spatial organization.

Table 3 each vernacular houses’s typical spatial configuration
JP TL KN

The architectural layout of

In Pati and Juwana, the In Alang-Alang vil-
average house layout adopts lage, Bangkalan, a con- houses in Kampung Naga fea-
the original spatial division sistent U-shaped Taneyan tures a modular design, en-
of the Joglo, featuring dis- Lanjang layout was ob- compassing three primary ar-
served, featuring a central  eas: a living room and kitchen

tinct areas: Sentong Kiwa
and Tengen for bedrooms or
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workspaces, an open Pen- '"Taneyan' instead of sepa- at the front, and a bedroom
dapa for gatherings, transi-  rate living or family rooms situated at the rear[20].
tional space (fusion of the [24]. Commonly, these
pendapa, pinggitan, and da- houses include a roma
lem ageng without clear (combined living and bed-
boundaries), and the inner- room), kobhung (praying
most private family area, Da-  room), dapoor (kitchen),
lem. [26] and variable service

rooms, with occasional
minor variations.

) vVerandah [ Livingarca [ Bedroom L—J Prayingarea
D Kitchen

4 Result

4.1  Visibility Graph Analysis

Table 4 Examination of the selected sample utilizing Visibility Graph and Isovist methods.

Isovist (from en-

Space legibility trance)

Visibility Diagram

Joglo Pati

R2:0.022

Kampung Naga

Taneyan Lanjhang

Taneyan Lanjhang in Bangkalan

According to the analysis of the spatial configuration of the taneyan or traditional
courtyard in residential architecture, the balance between local and global spatial dy-
namics is very complex. The low R? value shows that local spatial configuration is quite
fragmented, with minimal connectivity within two-step vicinities that might very well
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carry a sense of isolation in immediate surroundings. However, this local isolation con-
trasts with a high average connectivity in the broader spatial network. This suggests an
overarching interconnectedness that facilitates movement and visibility across the
larger area, revealing a unique blend of seclusion and accessibility in traditional resi-
dential layouts.

Moreover, the medium strength visual value connection reflects the balance in direct
line-of-sight connections between different points in the space. Analysis of isovist, spe-
cifically in the taneyan or courtyard area, shows that there is good visibility. This sug-
gests that the room is public as opposed to, for instance, the roma (living room), kob-
hung (prayer room), and dapoer/dapur (kitchen), which have a high level of partitions
and thus exhibit some element of privacy. The mode of spatial placement adopted hence
affects not only movement patterns but also becomes a confirmation of tendencies held
in cultural residential architecture that classifies what is public and private.

Joglo in Pati

The spatial layout of the Joglo house in Juwana, Pati, is characterized by an open-
plan arrangement, especially in the pendapa (main hall), transitional space, and dalem
(inner space) that are arranged in a straight line. The pendapa is usually supported by
four main joglo pillars (saka guru) and sometimes contains furniture with partitions
that divide the dalem from the transitional space. Private spaces such as the mushalla
and bedrooms are seen to enjoy equally higher degrees of privacy. The pendapa, being
a living room, and the transitional space, being more specifically a family room, appear
to be the primary nodes with the provision of other rooms. The isovist analysis from
the entrance covers the whole of the pendapa and transitional space, plus part of the
kitchen.

The spatial arrangement concurs with the R? value of 0.0226, indicating that the
place is well distributed with moderate local connectivity, balancing privacy. It has high
mean connectivity (1457.56) and high visual connection value (23.5506); it also shows
a more connected, broader network with higher visibility and hence design to interact.
This would depict a good spatial pattern arrangement in the Joglo house, balancing both
private and public spaces—a characteristic feature of traditional Javanese architecture.

Kampung Naga Village

The architectural design of the traditional house in Kampung Naga, Selawu,
Tasikmalaya, is constructed with distinctive architectural elements. In the other styles
of the traditional house, the kitchen, situated at the front, is the first accessed area, not
terrace, like in this case. This conception makes the kitchen and the attached living area,
articulated to it through a partition, be at the same hierarchical level. Further inside the
home, the guest room becomes more private because it is located inside the front yard.
The most private spaces for this family and the couple are the storage and bedrooms.
The living room is pretty central to the plan layout of the house, joined directly to four
other rooms. It is a hub space linking different functions. On visibility, the isovist anal-
ysis from the entrance shows mostly the kitchen and part of the storage area when the
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door is opened. Such spatial configuration, with an R? value at 0.153 and average con-
nectivity amounting to 303.965, reflects good per-neighborhood connectivity while
maintaining the entire spatial connectivity. However, a lower visual connection value
of 3.24822 shows the visibility between other points being less, so it reflects the archi-
tecture of Kampung Naga as if the architecture is being done to establish privacy and
seclusion in the communal setting.

4.2  Justified Plan Graph Analysis

Table 5 Introduction of the studied sample, convex map, and justified plan graph.

Typical Spatial Plan Convex Map Justified Plan Graph
i -
r - 7 LR
=
| BR - - BR
Joglo Pati e — D | — —
| T BR - ms
e -
ke KC Py
™ P
Kampung ‘ ]
Naga s KC | GR &0 @
BR LR BR ‘-iﬁ?giflr?}
— [(a} A ) .
il BR. —TE o
Taneyan o T & i -
Lanjhang - i

I be 1 .
=z | i | o R ] L

LR:Living room, FD: Family dining, BR: Bedroom, MS: Praying area, KC: kitchen, TB:Toilet
& Bathroom

Joglo in Pati
In Juwana's traditional Joglo house, a spatial analysis using Agraph Software
gives us insight into the flow and layout of the house. The verandah, for example, has
a Relative Asymmetry (RA) of 0.50, meaning it's placed somewhere in the middle of
the house’s hierarchy—not too isolated, but not entirely central either. This moderate
positioning reflects its role as an entryway or a semi-public space. The integration value
of 2.00 shows it’s fairly accessible but not a major gathering spot. Its control value of
0.50 indicates it doesn’t play a significant role in regulating movement between other
rooms.
The living room, with a lower RA of 0.25, is more central, making it a hub for ac-
tivity. Its integration value of 4.00 reflects this, showing that it’s more accessible and
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plays a key role in connecting the rest of the house. Additionally, its control value of
1.16 suggests it guides much of the movement within the house, serving as a primary
access point to other spaces.

The family and dining room is even more central with an RA of 0.07, placing it as
one of the core spaces. Its high integration value of 14.00 emphasizes its role as a key
area for social interactions. The control value of 5.00 shows that this room significantly
influences how people move through the house, underlining its importance.

Private spaces like the bedrooms and Musholla, with an RA of 0.32, have a moderate
level of privacy. The integration value of 3.11 indicates these areas are accessible but
not as prominent as communal spaces. Their control value of 0.16 suggests they don’t
heavily influence movement, which makes sense as they are meant to be secluded and
peaceful. The kitchen mirrors the values of the living room, balancing its role between
accessibility and privacy. The bathroom and toilet align more with the verandah’s po-
sitioning, reflecting their utilitarian role in the household.

Kampung Naga Village

In Kampung Naga, a traditional Baduy house, the spatial dynamics follow a sim-
ilar pattern but with distinct cultural variations. The verandah has an RA of 0.40, mean-
ing it’s not as private as other parts of the house but also not fully open. Its integration
value of 2.50 suggests moderate accessibility, while a control value of 0.58 shows it
has a moderate influence on movement.

The kitchen, a vital part of the house, has an RA of 0.13, indicating that it is very
central in the household layout. With an integration value of 7.50, it’s clear that the
kitchen plays a key role in everyday movement and interaction. A control value of 2.08
further supports this, highlighting its importance as a connector between different parts
of the home.

Private areas like guest rooms and bedrooms have an RA of 0.46, meaning they are
more isolated and private than communal spaces. Their integration values of 2.14 show
these spaces are somewhat accessible but largely intended for retreat and rest. A control
value of 0.25 reflects their limited influence on how people move through the house, as
they serve more secluded functions.

The storage area, with an RA 0f 0.20, is more accessible but still somewhat private.
Its integration of 5.00 and control value of 1.00 show that it balances function with
seclusion. The living room, with an RA of0.13 and high integration value of 7.50, plays
a significant role in both social and private functions, much like the kitchen.

Taneyan Lanjhang in Bangkalan

In this traditional Maduranese house, the spatial arrangement is different but no
less revealing. The bedrooms, known as Roma, have an RA of 0.23, indicating they are
relatively integrated into the household’s spatial system. With an integration value of
4.20, they strike a balance between privacy and accessibility. The control value of 0.64
suggests these rooms play a role in regulating access between spaces, balancing public
and private areas effectively.
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The central communal area, or Taneyan, stands out with RA and integration values
0f 0.00. This signifies its total integration within the home, meaning it acts as the com-
munal heart that connects every part of the house. Its high control value of 3.33 empha-
sizes how central it is to regulating movement and activity within the home.

Other private spaces, like toilets, bathrooms, and the Musholla, share similar values
with the bedrooms, blending privacy with accessibility. The kitchen, known as Dapoer,
stands out with an RA of 0.19 and the highest integration value of 5.25, making it the
most socially and functionally important space in the house.

5 Discussion

Incorporating Space Syntax theory, the analysis of Taneyan Lanjhang, Joglo Pati, and
Kampung Naga traditional houses reveals distinct spatial interaction patterns. Taneyan
Lanjhang and Joglo Pati, with their U-shaped layouts, demonstrate a high degree of
spatial integration, particularly in communal areas like the Taneyan and kitchens. This
aligns with Space Syntax's emphasis on connectivity and integration, where these com-
munal spaces act as nodes of high interaction potential. The moderate Relative Asym-
metry (RA) values in bedrooms indicate a blend of privacy and connectivity, typical of
traditional residential settings where private and communal spaces coexist. The study
by Xian et al. demonstrates that the highest value of RA has predominantly separate
rooms, thus showing a higher level of spatial segregation. As a result, the rooms are
generally more separated and less interconnected with one another [27].

Kampung Naga's architecture, on the other hand, shows a more pronounced distinc-
tion between public and private spaces. This is evident in the higher RA values for
bedrooms, indicating a higher degree of isolation, and lower RA values for communal
areas like the kitchen and living room, emphasizing their role as hubs of interaction.
The modular design of Kampung Naga houses reflects a spatial organization where
privacy is more distinctly segregated from communal activities, a characteristic high-
lighted by Space Syntax in terms of spatial segregation and integration.

These distinct patterns highlight the diverse ways traditional architecture can facili-
tate both community interaction and individual privacy.

1. The spatial configuration of the Joglo house in Juwana, Pati, as revealed
through space syntax analysis, perhaps, significantly influences its micro-
climate, validating Xian's findings on thermal conditions[28]. The inter-
view results indicate an increasing trend in the use of modern appliances
over the years. This shift is driven by the desire for convenience and com-
fort, which modern appliances readily provide, meeting the evolving needs
and preferences of users[29]. The open-plan arrangement, characterized by
the connectivity and openness of spaces like the pendapa and pinggitan,
maximizes natural ventilation. This interconnectedness allows for efficient
airflow, effectively reducing the reliance on artificial cooling systems.
Xian's thermal imaging study demonstrated that the roof height and build-
ing materials contribute to passive cooling, with temperatures decreasing at
the top of the roof and cooler air maintained within the living spaces. In-
versely with the condition in bedroom, that requires AC to prmote more
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desirable thermal condition causing by its enclosed and closed spaces.
Such design elements not only enhance thermal comfort but also promote
ecological sustainability by optimizing energy efficiency and minimizing
electricity consumption from air conditioning. The clear avenues for air-
flow in open spaces versus the more enclosed, air-conditioned bedrooms
underscore the environmental benefits of this architectural approach.

2. Space syntax analysis of taneyan configurations shows a balance between
local isolation and broader interconnectedness, supporting sustainable liv-
ing. This layout enhances privacy and social interaction, promotes efficient
space use, encourages movement and visibility, and supports agrobiodiver-
sity (activities of drying rice, planting crops, etc.) through shared home gar-
dens (taneyan Lanjhang) [17]. These insights demonstrate how traditional
spatial designs can inform sustainable urban planning by balancing privacy,
connectivity, and resource efficiency.

3. The study by Taufiq examines how local genius and sustainable architec-
ture intersect in Kampung Naga, Indonesia. The spatial configuration en-
hances privacy within the communal setting, maintaining overall coherence
and connectivity [15]. Justified Plan Graph analysis shows distinct spatial
functions, with the kitchen as a central hub and private spaces maintaining
lower integration values to ensure privacy. The study highlights the sustain-
able architecture in Kampung Naga includes minimal environmental dis-
ruption in house construction, preserving the natural landscape. Strategies
like botanical gardens and green roofs promote biodiversity and climate
regulation. Proper zoning and orientation ensure visual amenity, while sus-
tainable practices support long-term community welfare. Buildings max-
imize natural light and airflow, reducing energy reliance. Efficient water
management systems and the use of renewable materials minimize environ-
mental impact and resource depletion. The reliance on low-energy solutions
further reduces overall energy consumption.

4. This study expands on prior research by comparing the spatial configura-
tions of Joglo Pati, Kampung Naga, and Taneyan Lanjhang, revealing a
broader range of spatial designs than previously explored. While earlier
work focused on traditional Javanese homes by Xian in 2023 [27], this
study shows how different cultural contexts influence the balance between
privacy and community. It highlights key differences, such as the high R?
in Kampung Naga and low R? in Taneyan Lanjhang, illustrating variations
in connectivity and visual accessibility across regions. By incorporating
visibility analysis, it adds new insights into how spatial legibility shapes
these vernacular architectures.

These findings align with the aim of uncovering the meanings embedded in these
architectures and translating them into new forms that retain their essence with a fresh
interpretation. Using Space Syntax to analyze spatial configurations, the study high-
lights how traditional structures foster social interaction and cultural expression. By
identifying common threads in these architectures, the research pinpoints the core ele-
ments defining the heart and soul of traditional architecture. This approach emphasizes
the three pillars of sustainability: ecological sustainability through efficient use of space
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and natural materials, social sustainability by fostering community interaction, and pre-
serving cultural heritage as a valuable asset.

6 Conclusion

The spatial configurations of Taneyan Lanjhang in Bangkalan, Joglo in Pati, and Kam-
pung Naga village, analyzed through the lens of Space Syntax, reveal the cultural and
social values embodied in architecture. While Taneyan Lanjhang and Joglo Pati em-
phasize a fluid integration between private and communal spaces, Kampung Naga pre-
sents a more compartmentalized approach, with clear demarcations between private and
public areas. These differences in spatial organization not only reflect distinct cultural
practices but also underscore the versatility of traditional architecture in accommodat-
ing communal living and individual privacy.

For instance, the Joglo house in Pati balances communal and private spaces, facili-
tating social interaction while maintaining individual privacy. The open-plan design,
characterized by the pendapa (main hall) and transitional spaces, supports natural ven-
tilation and reduces reliance on artificial cooling systems. This design aligns with sus-
tainable practices by optimizing energy efficiency and promoting thermal comfort.

In contrast, the Taneyan Lanjhang houses in Alang-Alang village feature a U-shaped
layout centered around a communal courtyard. This configuration enhances social co-
hesion and supports agrobiodiversity through shared home gardens. The balance be-
tween local isolation and broader interconnectedness fosters a sustainable living envi-
ronment, reflecting the integration of privacy and community in traditional residential
settings.

Kampung Naga’s architecture emphasizes ecological sustainability and cultural
preservation. The spatial arrangement prioritizes privacy while maintaining overall co-
herence and connectivity. The use of natural, locally sourced materials and the avoid-
ance of electricity underscore the community's commitment to living harmoniously
with nature. This approach not only preserves cultural heritage but also supports sus-
tainable resource management.

The study’s application of Space Syntax theory elucidates the relationship between
spatial configurations and social interactions. The analysis of Relative Asymmetry
(RA) and integration values reveals the dynamics of privacy, connectivity, and visibil-
ity within these traditional houses. The research underscores the importance of pre-
serving the core elements of traditional architecture while translating them into modern
forms that retain their essence. This approach aligns with the principles of sustainability
by promoting ecological sustainability through efficient use of natural materials, fos-
tering social sustainability through enhanced community interaction, and supporting
economic sustainability by preserving cultural heritage.

While Previous study primarily examined public and private space separation, this
peper expands the framework to include visual connectivity, revealing how spatial leg-
ibility and privacy differ across various regional architecture. However, The study's
findings may be limited by the small number of case studies, which reduces the ability
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to generalize the results to a broader context. While insightful, these conclusions should
be further supported by research in different regions or architectural styles. Future stud-
ies should explore how traditional architecture adapts in modern urban settings to pre-
serve cultural heritage amid rapid development.
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