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Abstract:

This research explores how effective modular workshops are in empowering students to take an active role in
campus design. It looks into a framework for these workshops that incorporates hands-on activities, iterative
design processes, and collaborative learning environments to enhance student's design skills, knowledge, and
confidence. Students can concentrate on particular elements of campus design, such as circulation, while also
integrating sustainable design principles like solar orientation, natural light, spatial planning, and aesthetics.
This flexibility allows students to adapt their learning experiences to their own interests and needs. The study
assesses the impact of these workshops by analyzing student outcomes, including feedback surveys and final
design projects. The findings indicate a notable positive effect on student learning, design skills, and
engagement in the campus design process. The modular workshops supported a more student-centered and
collaborative approach to campus design, ultimately leading to a more engaging and functional campus
environment.

Index Terms — Modular approach, Campus Design, Student learning, Architecture.

|.INTRODUCTION

The design of educational campuses is a critical factor that not only influences the physical aspects of
learning environments but also shapes how students interact with their surroundings. Traditionally, the design
process of such campuses has often excluded students, leading to spaces that may not meet the actual needs
or desires of those who use them. In this context, modular workshops present an innovative pedagogical
approach that empowers students to actively participate in campus design, enhancing both their practical
skills and creativity. This essay explores the benefits of modular workshops as a collaborative tool in
architectural education, focusing on their impact on campus design and overall Involvement.

In architectural education, this concept allows students to engage with design principles that emphasize
efficiency, flexibility, and spatial interactions. ? Modular workshops serve as a transformative educational
framework that encourages hands-on learning, iterative design processes, and collaborative environments. By
engaging students in specific aspects of campus design such as circulation, spatial planning, solar orientation,
natural light integration, and aesthetics these workshops cultivate a deeper level of exploration and innovation
in design solutions. This hands-on learning methodology encourages students to experiment with various
design concepts that align with their interests and educational objectives while developing critical thinking
and problem-solving skills. - Modular design is fundamentally about creating standardized components or
modules that can be utilized in diverse configurations to form comprehensive structures. @
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Interactive learning is another pillar of the modular approach, which prompts institutions to design campuses
that encourage student engagement and active participation in their education. ® Facilities need to offer both
quiet areas for focused learning and more interactive environments for group work, reflecting a shift from
traditional classroom settings to a more versatile architecture that fosters multi directional learning
approaches. ® The integration of sustainable design principles within the modular framework allows students
to address contemporary architectural challenges, equipping them with essential tools that resonate with
current industry practices. By prioritizing sustainability, students not only learn about energy efficiency and
environmental responsibility but also develop a holistic understanding of architecture that extends beyond
mere aesthetics. This inclusive approach also enhances educational experiences by melding technical
knowledge with creative expression, ultimately leading to the development of well-rounded future architects.

The effectiveness of modular workshops largely depends on the creation of collaborative learning
environments that promote active participation among students. Through group activities and feedback
sessions, students learn to share ideas, critique design proposals, and develop solutions collectively,
enhancing their communication skills and teamwork capabilities. ) Such dynamics are invaluable in
preparing students for professional roles in architecture, where collaboration is key to successful project
execution.

the iterative nature of these workshops allows students to occupy in a continuous feedback survey,
encouraging them to refine their designs based on function. This process not only deepens their understanding
of architectural concepts but also inspires a sense of ownership over their work, motivating them to strive for
excellence in their creative endeavors. By focusing on group dynamics and iterative exploration, modular
workshops create an educational atmosphere that fosters innovation and creativity, better traditional lecture-
based methodologies. ¥ Since modular design is more advantageous in mass production.

Il.METHODOLOGY

The activity aimed how modular architectural principles could enhance student’s learning and design
thinking within campus design. A video presentation introduced 28 students to various modular design
approaches, generating a shared understanding and providing inspiration for creative exploration. Divided
into five groups, students selected geometric shapes from an alternative collection to create unique
architectural modules. This process encouraged individual expression while developing collaboration and
different perspectives. Each group selected a primary shape to develop into 3D modules that adhered to
campus spatial requirements, such as classrooms, libraries, and administrative offices. These modules were
accurately scaled, arranged within the site context, and carefully considered for spatial relationships to create
an integrated campus design.

Students were also guided to incorporate fundamental design principles, including balance, symmetry, and
contrast, to elevate their modular forms beyond mere functionality. They addressed urban design
considerations, such as circulation, pedestrian flow, and environmental context, adding depth to their design
process. This holistic approach encouraged students to think critically about how individual modules could
contribute to a cohesive urban framework, promoting innovative and adaptable solutions to architectural
challenges.
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IHILRESULTS

Table 2.1: Modular Workshop

Group |

Group 11

Group 111

Group IV

Group V

GROUP - |
Student Name — SHANU S
Shanu successfully implemented his design by incorporating the spatial arrangements he developed during his

workshop. He ensured that all the findings and understandings gained from the workshop were fully realized
in his design, achieving a 100% alignment with the workshop outcomes.

DYNAMIC SPATIAL HARMONY
Block Arrangements in Site

Inspired from the central spline arrangement with making every sectors as connecting points as per the daily
basis activities
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lighting.

The major design feature in academic sector
were creating a buffer space between every
blocks for better circulation, ventilation and

A 7m Buffer Space Also
Functions as Circulation for

| All Sectors.
1. Admin Floor Arrangement
2. Open air theatre The first floors were designed to deviate from the typical alignment of the
3. Resource centre ground floor, with certain areas extending below 8 meters as cantilevered
4. Academic structures. This approach creates additional buffer spaces and common areas
5. Canteen
6. Hostel
7.

B ’

Academic Block Arrangement

Around the Courtyard
— Dividing the specified
area in a 1:1.6 ratio,
with the third portion
F designated as either a
/] courtyard or

circulation space

. EVOLVED FROM
==  THE CONCEPT
. OF GOLDEN RATIO

Arrangement of Spaces

Positioning vibrant

spaces around it to
provide a pleasant
view and adoptive
peaceful learning

CIRCULATION CORE

COURTYARD SPACES
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VIEWS
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Master Plan View

GROUP - 11

Student Name — AYSHA IRFANA J

Aysha Irfana J successfully implemented her design by integrating the spatial arrangements she developed
during her workshop. However, she made slight modifications to the design to improve ventilation, optimize
the usage of spaces, and account for practical considerations. As a result, her final design achieved an 80%
alignment with the workshop outcomes.

RESONANCE IN ARCHITECTURE

Resonance

The idea is for the design to “resonate” with its context, users, and purpose. Each architectural element echoes
or mirrors the surrounding environment or the activity inside. Creating a sense of unity and connection.

The courtyard effect and venturi effect is the main architectural feature applied in the building. The wind
direction travels from south west direction and north east direction. As the wind passes from higher pressure
to low pressure maximum wind is flowed inside the building.

v
v ¥

Rty
PN e Water Flow Water Flow
R 1 3

—\

NN : Low Pressure

High Speed
High Pressure High Pressure
Low Speed Low Speed

Courtyard effect Venturi effect

Saw tooth Brick Pattern Form
The form of the building is inspired from the brick pattern called saw tooth brick pattern.

b S v O

Sense of Connectivity
Many gathering spaces are created inside the building so as to ensure the creative development sense of
connectivity among the students.
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Green Walls

Green walls improve air quality by filtering pollutants and producing oxygen. They help regulate building
temperatures, reducing energy costs. The green walls used in the building naturally merges with the
surrounding mountain valley. Thereby creating no visual obstruction of the scenery.

Master Plan

Green Wall

L wl

View

GROUP - 111

Student Name — AJOSHAL A

Ajoshal arranged the spaces in his design based on the spatial arrangements developed during his workshop.
However, he modified the form to align with the wind direction and adapt to the terrain of his site. Consequently,
his final design achieved a 60% alignment with the workshop outcomes.
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ADAPTIVE ARCHITECTURE - DESIGNING WITH WIND, TERRAIN, AND CONTEXT

INITIAL SITE ZONING
The site is divided into three zones based on
usage, accessibility, and functionality.

CONTOUR CONSIDERATION

Buildings are planned on elevated areas,
while water bodies are located in lower-lying
areas.

Elevated areas are leveled for construction,
while lower areas are utilized for water bodies

Form Evolution

North — east
_/monsoon wind

\\\ / /
south-west %

monsoon wind / .
/ Replacing the normal

¥ &
N2 rectangular blocks by
N the evolved curved
X blocks
N
N/

Random stable
wind from south

The form is
developed by
transforming
rectangular  blocks
into curved ones,
shaped based on
wind direction. By
combining two
curved blocks, the
final form is
achieved.
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Evolution of Clusters
The campus comprises two clusters: the academic cluster and the residential cluster, both designed by
integrating architectural principles into their development.

Academic Cluster Residential Cluster

% C%?%»Q “

FLOW/RHYTHM / SYMMETRY UNITY /
MOVEMENT REPETITION

FLOW/RHYTHM /
MOVEMENT

VARIETY

NIFT CAMPUS DESIGN | INTRODUCTION AND CONCEPT

The overall campus is zoned and planned
considering factors such as wind, solar
angles, and contours, and is developed
using architectural principles.

SCALE -1: 1500
ALL DIMENSIONS ARE IN METRES
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GROUP - IV

Student Name — MOPITTA ASHMI MJ

Although Mopitta Ashmi MJ considered her workshop findings in her design, she completely transformed her
approach to align with her unique concept. As a result, her final design achieved only a 20% alignment with
the workshop outcomes.

Ambient Exchange

The concept of +Ambient Exchange” focuses on creating a harmonious interaction between the natural
elements, air, and light within the campus environment. It seeks to enhance the comfort and experience of the
built space through the integration of light, air, and permeability ensuring that these elements are in constant
exchange with the interior spaces.

Achieving the Concept of Ambient Exchange
1. Pocket Courtyards 2. Perforated Brick Walls 3. Glass Windows 4. Landscaped Interiors 5. Courtyards with
Stack Effect 6. Natural Lighting 7.cross ventilation 8.openings

Perforated walls

The design utilizes brick cladding with perforated bricks arranged diagonally to align with the prevailing wind
direction. This configuration promotes an ambient exchange by enabling smooth airflow and facilitating natural
ventilation. The perforations act as transitional elements, allowing the external environment to interact with
the interior spaces, thereby enhancing thermal comfort and air circulation while maintaining visual
permeability.

SOUTH WEST

Diagonal bricks
facing south west

Cross Ventilation

A natural ventilation technique where air flows through a space, entering from openings like
windows on one side and exiting through a perforated wall or similar openings on the opposite
side, ensuring efficient air circulation

Solar Tree

A solar tree on your site generates and stores electricity from sunlight, which can power the kinetic roof system.
The kinetic roof adjusts to environmental conditions (e.g., opening for sunlight or closing during rain), with
movement powered by the energy stored in the solar tree. This setup enhances energy efficiency, sustainability,
and adaptability of the building, using renewable energy for dynamic roof adjustments and reducing reliance
on external power sources.
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Solar Tree
Kinetic Roof
The kinetic roof on the top floor common space is designed to automatically adjust based on thermal comfort.
Using sensors, the roof can open or close depending on temperature and airflow conditions, ensuring optimal
comfort for the occupants. The energy to operate this system is sourced from the solar tree installed on-site,
which captures sunlight and stores electricity. This setup allows the roof to function autonomously, improving

ventilation, controlling heat, and reducing the need for additional energy sources, contributing to a sustainable
and energy-efficient design.
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Kinetic Roof

Water Storage ( French Drains)

The site incorporates a strategically designed gutter system to efficier
rainwater, directing it to an underground storage tank. this harvested |
then repurposed for various uses, including irrigation, flushing syster
non-potable needs, contributing to sustainable water management an
dependence on external water sources. For Andhra Pradesh, the avera .

rainfall ranges from 900 mm to 1,200 mm, with peak rainfall durlngdﬂ ;

months of June to September. using this data, gutters can be designe
rainwater collection efficiently. for an 11-acre site, rainwater runoff =
would guide the number of gutters required, while an underground tank ot around

2,200mp capacity could be used for storage ensuring sufficient water supply for
irrigation and non-potable uses.

—*@—"

French Drain

This design integrates sustainable features to enhance environmental performance. The use of a solar tree for
electricity generation powers the kinetic roof system, which adjusts automatically to maintain thermal comfort
based on sensor inputs. This dynamic interaction between the roof and energy storage helps minimize energy
consumption and maximizes natural ventilation. By combining these elements, the design aims to achieve the
Ambient Exchange concept, where the building interacts with its environment to maintain comfort and
efficiency through the exchange of energy, light, and air. The result is a sustainable, energy-efficient space that
adapts to environmental conditions, fostering a comfortable and eco-friendly atmosphere.
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Master Plan
GROUP -V
Student Name — JERO SHEKINAH E
Jero Shekinah initially created a module using trapezoid shapes. However, after reviewing her work during the
workshop, she identified practical difficulties and revised her approach, transitioning to cuboid shapes and
developing a new module of her own. She designed the spaces with a focus on natural lighting, air circulation,
and other environmental considerations. Ultimately, she implemented 50% of the workshop outcomes in her
final design.

SENTIENT ARCHITECTURE

Sentience refers to the capacity of an individual, to experience feelings and have cognitive abilities, such as
awareness and emotional reactions. It encompasses the ability to evaluate actions, emotional experiences,
feelings or responses are directly integrated into or shaped by a physical design or space

It refers to buildings or structures that are designed to be intelligent, responsive, and adaptive to their
surroundings and the needs of occupants. Through the integration of smart technology, sensors, artificial
intelligence, and automation, sentient architecture can create environments that seem "alive,” reacting in real-
time to external and internal stimuli.

Sentient architecture blends technology, sustainability, and human centered design to create adaptive,
intelligent environments that cater to the needs and emotions of their users in real-time. These spaces are not
only efficient but also personalized and that cater to the needs and emotions of their users in real-time. These
spaces are not only efficient but also personalized and well-being, sustainability, and a seamless, human-centric
living experience.

The primary objective is to create an environment that “feels” and “responds” to the needs of its users
promoting wellbemg sustamablllty, and a seamless, human-centric living experience.

Sght sSond o600 0 0@
o 'v.q»—-v <t

9.’ % @ & i1

4 5) E 2

Form Evolution

LEGO-Like Modularity

The LEGO bricks signify the modular, flexible approach, where smaller
units are combined to create a larger structure. This reflects how
buildings can evolve by assembling predefined elements, enabling
adaptability.
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Layering and Cantilevering

The layered structure shows slabs stacked in an offset manner. This
symbolize how a design grows dynamically, with considerations for
balance, light penetration, and spatial interaction.

_L.:é ___]

Sentient Architecture Connection !
Sentient architecture often prioritizes adaptability and response to the
environment or users. The modular blocks metaphorically represent the
building's ability to adapt and change over time, much like living

systems.

Master Plan

DISCUSSION
The hands-on workshop has highlighted the transformative power of hands-on learning in architectural

education, moving students beyond theoretical concepts and into the field of concrete design. By using
physical modules, students rapidly grasped sizes, proportions, and spatial relationships, gaining a primitive
understanding of their design context. This tactile approach allowed them to see and feel how their ideas
translated into three-dimensional space, upbringing a deeper, more intuitive comprehension.
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The modules also supported a collaborative environment, serving as a shared platform for merging individual
concepts into comprehensive massing models. This process emphasized continuous exploration over fixed
plans, enabling students to address functional, movement, and aesthetic objectives collectively. The ability to
identify and rectify spatial flaws in real-time was a significant advantage; unlike flat plans, the modules
revealed potential issues immediately, prompting swift adjustments and fostering iterative creation.

This hands-on approach significantly improved the student’s understanding of site dynamics. The separation
of formal and informal spaces became clearer, enhancing zoning clarity, and facilitating the identification and
refinement of transition spaces. Accessibility naturally became a priority, and students instinctively considered
sun path analysis and climatology, ensuring optimal shading and building placement.

The 3D modules proved far more effective than traditional diagrams, fostering discussions on functionality and
usability. They allowed pathways and movement patterns to be visualized intuitively, leading to the
development of effective circulation plans. Students consistently demonstrated solid knowledge of functional,
typological, and site analysis factors, ensuring their designs were practical, optimized for their intended use,
and considered the impact of shadows, bringing abstract concepts into perceptible reality.

This workshop exemplifies how 3D, hands-on methods can revolutionize architectural education, enabling
students to develop a more intuitive, adaptive, and insightful understanding of spatial design.

IV.CONCLUSION

The adoption of a hands-on methodology proved to be profoundly beneficial. This active engagement didn't
merely solidify theoretical concepts; it went above and beyond, raising crucial abilities such as effective
teamwork, clear communication, and sharp critical thinking all indispensable assets for any aspiring architect.
The educational framework, deliberately designed to incorporate more interactive and experiential activities,
significantly enriched the student’s learning journey. This approach provided students with a deeply immersive
understanding of architectural principles and equipped them with the necessary tools and certainty needed to
confidently navigate the complexities and multifaceted challenges inherent in the practice of architectural
design.

These thoughtfully structured sessions functioned as specialized workshops, it simplifies the student’s design
process and providing a space for students to rigorously refine their technical skills. More than just technical
training, these workshops also nurtured creativity in design thinking, encouraging innovative and imaginative
solutions. Critically, they cultivated a robust problem-solving mind set, a foundational element for achieving
professional success and adaptability within the dynamic field of architecture.

Moving forward, the continued integration of similar workshops and immersive experiences into the
architectural curriculum is strongly recommended. This strategic approach will further enhance student’s
practical skill sets, bridge the gap between academic theory and real-world application, and ultimately prepare
them to confidently tackle the various and often unpredictable challenges they will encounter in their future
architectural careers. The opportunity for students to engage in detailed learning, meticulously exploring every
nook and corner of various spaces.
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