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Abstract 

This paper examines the rooftop garden initiative at Sovanagar High School (HS), Malda, West Bengal, 
a project aimed at addressing a growing rural institution's environmental and educational needs. As 
the school's expansion reduced available green spaces, the administration sought an innovative 
solution that would restore greenery and serve as an educational resource. The rooftop garden 
integrates sustainable practices such as rainwater harvesting, vermicomposting, and the use of recycled 
materials, aligning with the broader goals of environmental education. The garden has been 
instrumental in enhancing the students' understanding of ecological and agricultural concepts by 
offering hands-on learning experiences that supplement their theoretical knowledge. Furthermore, the 
initiative contributes to the school's midday meal program, directly impacting students' nutrition. The 
project also extends beyond the school walls by engaging the local community, fostering a collaborative 
approach to environmental stewardship. Despite facing challenges such as the high installation cost 
and the need for specialized knowledge, the project has been largely successful. This success is evident 
in the improved environmental awareness among students, the reduction of the building's heat load, 
and the strengthening of the school's ties with the community. The rooftop garden at Sovanagar High 
School is a model for similar initiatives in rural settings, demonstrating that with careful planning and 
community involvement, schools can create multifunctional green spaces that contribute to education 
and sustainability. The paper concludes with recommendations for schools considering similar 
projects, emphasizing the importance of comprehensive planning, community engagement, and 
sustainable practices to ensure the long-term success of rooftop gardens. 
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INTRODUCTION 

Schools play a crucial role in shaping the future, not only by imparting academic knowledge but also 

by providing practical experiences that nurture critical thinking and problem-solving skills. Sovanagar 

High School (HS) in Malda, West Bengal, has embraced this philosophy by implementing a rooftop 

garden as part of its commitment to environmental education and sustainability. This initiative addresses 

the reduction of green spaces caused by the school's expansion, aiming to enrich students' learning 

experiences by reconnecting them with nature [1]. The rooftop garden also aims to create a micro-

ecosystem that supports biodiversity and promotes 

sustainable practices within the school community. 

By transforming underutilized spaces into 

productive green areas, the school has found a way 

to blend environmental stewardship with 

educational advancement. 

 
This paper explores the planning, implementation, 

and outcomes of the rooftop garden project at 
Sovanagar HS, highlighting its educational, 
environmental, and social impacts. The paper also 
provides actionable recommendations for other 
schools interested in similar initiatives, offering a 
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roadmap for integrating environmental sustainability into educational frameworks. 
BACKGROUND 

Context and Rationale 

The construction of additional classrooms at Sovanagar High School, driven by a growing student 

population, significantly reduced the school's green spaces. The rapid expansion, while necessary to 

accommodate more students, led to the loss of open areas that previously served as playgrounds and 

gardens. To mitigate this loss, the school administration sought an innovative solution that could restore 

some of these lost green spaces without compromising the newly built infrastructure. The concept of a 

rooftop garden, while increasingly popular in urban areas, remains rare in rural India, presenting a 

unique challenge and opportunity [2]. 

 

Rooftop gardens offer multiple benefits, including the reduction of urban heat islands, the 

enhancement of biodiversity, and the improvement of air quality. Moreover, they serve as educational 

platforms that integrate environmental lessons with practical activities [3]. In a rural context, these 

gardens can also address issues such as food security and nutritional education, providing fresh produce 

for school meals and creating awareness about sustainable agricultural practices. 

 

Challenges in Rural Implementation 

Implementing a rooftop garden in a rural area presents unique challenges. These include higher costs 

due to the need for specialized materials and expertise, potential structural concerns with older buildings 

not designed to support additional weight, and a general lack of local knowledge about modern 

sustainable practices [4]. Despite these hurdles, the school administration was committed to realizing 

the project, recognizing its potential to transform students' educational experiences and serve as a model 

for other schools in similar settings. The project's success depended on careful planning, resource 

management, and community engagement, all of which were pivotal in overcoming these initial barriers. 

 

ANALYSIS 

Planning and Design 

The implementation process at Sovanagar High School began with extensive planning and 

consultation with experts to ensure the structural safety of the building. The rooftop garden spans 5,750 

square feet and features a variety of plants, including medicinal herbs, ornamental species, and 

vegetables grown in a kitchen garden. The design phase involved structural engineers, horticulturists, 

and educational consultants to create a space that was not only functional but also educational [5]. The 

garden design needed to consider load-bearing capacities, water management systems, and the types of 

plants that would thrive under local climatic conditions. 

 

A 300-square-foot rainwater storage tank was installed to support the garden, which is part of a 

broader rainwater harvesting system designed to supply water to the garden and recharge the 

groundwater. This system includes a series of gutters and pipes that channel rainwater from the roof 

into the storage tank, which is then used to irrigate the plants. This setup not only conserves water but 

also teaches students about the importance of water management and conservation [6]. The selection of 

lightweight soil mixes, use of geotextiles, and installation of drainage layers were also critical to the 

project's sustainability. 

 

Plant Selection and Sustainability Practices 

Given the region's hot climate and intense sunlight, plant selection was crucial. The school selected 

sun-loving plants like tomatoes, brinjal, and potatoes, which thrive in well-draining soil enhanced with 

vermicompost. Vermicomposting, known for its high organic content and slow-release nutrients, was 

chosen to promote healthy plant growth without relying on chemical fertilizers. The vermicomposting 

unit was set up on the rooftop itself, using organic waste generated by the school, thus closing the loop 



 

International Journal of Trends in Horticulture 

Volume 1, Issue 1 

 

 

© STM Journals 2024. All Rights Reserved 12  
 

on waste management [7]. The process of vermicomposting was integrated into the students' learning 

activities, where they could directly participate in compost production and understand its benefits. 

Additionally, recycled plastic bottles were used as plant containers, reinforcing the project's 

sustainability objectives. These bottles were collected through a school-wide recycling drive, involving 

students in the process and raising awareness about plastic waste and its environmental impact. The use 

of recycled materials not only reduced costs but also served as a practical demonstration of recycling 

and reuse principles. 

 

Integration into Curriculum 

The rooftop garden has been fully integrated into the school curriculum, offering students hands-on 

learning experiences that complement their theoretical studies. Educational activities include the study 

of plant anatomy, taxonomy, and ecology, as well as lessons on sustainable agricultural practices and 

water conservation. The garden serves as an outdoor classroom where students can directly observe and 

engage with the natural world, making abstract concepts tangible and understandable [8]. The practical 

nature of these activities fosters a deeper understanding of science and promotes environmental 

stewardship among students. 

 

Students participate in all aspects of garden maintenance, including planting, watering, and 

composting, thereby deepening their understanding of biology and environmental science. This hands-

on approach has been shown to enhance retention and comprehension, as students can see the direct 

results of their efforts and experiments [9]. The integration of the garden into various subjects, such as 

mathematics (through measurements and data analysis) and art (through observational drawing), 

ensures a multidisciplinary approach to learning. 

 

Contributions to Midday Meal Program 

Furthermore, the garden contributes to the school's midday meal program by providing fresh 

vegetables, reinforcing the importance of nutrition and sustainable practices in students' daily lives. The 

produce harvested from the garden is used in the school's kitchen, ensuring that students receive fresh, 

organic food as part of their meals. This not only improves nutrition but also teaches students about the 

benefits of eating fresh, locally grown food [10]. The garden's produce has diversified the students' diet, 

providing them with fresh greens, herbs, and vegetables that supplement their meals and improve their 

overall health. 

 

Environmental and Social Benefits 

In addition to its educational role, the rooftop garden has contributed to the school's environmental 

sustainability by reducing the building's heat load, which decreases the need for artificial cooling. The 

plants act as a natural insulator, absorbing sunlight and reducing the temperature of the building's 

interior [11]. This has resulted in lower energy costs and a more comfortable learning environment. 

Moreover, the reduction in energy consumption contributes to the school's efforts to lower its carbon 

footprint. 

 

The presence of medicinal plants provides a readily available resource for first aid, while the garden 

attracts various bird species, enhancing the school's biodiversity. The garden has become a habitat for 

local wildlife, creating a mini-ecosystem on the rooftop. The project's success has also sparked interest 

among neighboring schools and communities, encouraging them to adopt similar initiatives. 

 

Socially, the garden has become a hub for community engagement. Parents, local farmers, and other 

community members have participated in the project, sharing their expertise and supporting the garden's 

success. This collaboration has strengthened the bond between the school and the local community, 

promoting a collective approach to environmental stewardship [12]. The project has fostered a sense of 
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pride and ownership among students and community members alike, enhancing the social capital of the 

area. 

DISCUSSION 

Successes and Benefits 

The rooftop garden at Sovanagar High School showcases how innovative educational and 
environmental practices can be successfully implemented, even in resource-limited settings. The project 

has demonstrated that schools can create multifunctional green spaces for educational, environmental, 
and social purposes with careful planning and community involvement. 

 
The integration of sustainable practices such as vermicomposting and rainwater harvesting has not 

only improved the garden's sustainability but also provided valuable educational content for students. 
The project has significantly enhanced students' learning experiences, making education more 

interactive and engaging. The hands-on nature of the garden activities has helped students develop 
practical skills and a deeper understanding of ecological concepts. 

 
The garden's contribution to the school's midday meal program has also had a positive impact on 

student nutrition, providing fresh, organic produce that enhances the quality of meals. This has 
important implications for student health and well-being, particularly in a rural area where access to 

fresh produce may be limited. 

 
Challenges and Areas for Improvement 

However, the initiative also highlights challenges that must be addressed for long-term success, such 
as ongoing maintenance, continuous funding, and potential structural impacts on the building. The 

initial installation cost was high, and ongoing expenses for maintenance and supplies require continuous 
funding. To ensure the garden's sustainability, the school needs to secure diverse funding sources, 

including government grants, private donations, and community fundraisers [13]. 
 

The need for specialized knowledge, particularly in areas such as horticulture and structural 
engineering, was another challenge. Training staff and students in these areas was necessary but also 

time-consuming and required significant effort. The school might consider alternative gardening 
methods like hydroponics, which could reduce the roof load and optimize space usage while also 

providing a new area of study for students [14]. The introduction of more technologically advanced 
methods could help address the issues of space and weight, making the garden more sustainable in the 

long term. 
 

Broader Implications and Potential for Replication 

The success of this project could inspire other schools in the region to undertake similar initiatives. 

By sharing best practices and lessons learned, Sovanagar High School could play a crucial role in 

advancing environmental education and sustainability in rural India. The project demonstrates that, with 
proper planning and community involvement, schools can create multifunctional green spaces that 

benefit both education and the environment [15]. Schools can use this model to build stronger 
community ties and promote sustainable practices, leading to broader societal benefits. 

 
RECOMMENDATIONS 

Based on the experiences at Sovanagar High School, the following recommendations are made for 
schools interested in developing rooftop garden projects: 

• Comprehensive Planning: Engage structural engineers and horticultural experts during the 

planning phase to ensure the garden's safety and effectiveness. Consider the structural integrity 
of the building and the types of plants that will thrive in the local climate. 

• Community Engagement: Involve students, teachers, parents, and community members in the 

project to foster a sense of ownership and collective responsibility. This involvement can help in 

gathering resources, sharing knowledge, and sustaining the garden over the long term. 
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• Sustainable Practices: Integrate vermicomposting and rainwater harvesting to enhance the 

garden's environmental impact and educational value. These practices not only contribute to 

sustainability but also provide rich, practical content for environmental education. 

• Diversified Funding: Seek multiple funding sources, including government grants, private 

donations, and community fundraisers, to support the garden's maintenance and growth. Having 

a diversified funding base can help cushion against financial uncertainties. 

• Educational Integration: Ensure the garden is closely integrated into the school curriculum to 

provide hands-on learning opportunities that complement traditional classroom education. Use 

the garden as a living laboratory where students can experiment, observe, and learn in a real-

world context. 

• Adaptation to Local Contexts: Tailor the design and operation of the rooftop garden to local 

conditions, including climate, available resources, and community needs. This approach will help 

ensure the garden's success and relevance. 

 

LESSONS LEARNED AND FUTURE DIRECTIONS 

Key Lessons from the Sovanagar HS Rooftop Garden 

The rooftop garden initiative at Sovanagar High School offers several lessons that are applicable to 

other educational institutions considering similar projects. One of the critical lessons is the importance 

of involving all stakeholders from the initial planning phase. By engaging teachers, students, parents, 

and local community members, the project not only gained a broader base of support but also benefited 

from diverse perspectives and expertise. This collaborative approach was instrumental in addressing 

challenges related to funding, maintenance, and educational integration. 

 

Another essential lesson is the need for flexibility and adaptability. The project faced several 

unforeseen challenges, such as pest management and occasional water shortages, which required 

innovative solutions. The introduction of pest-repellent plants and the use of water-efficient irrigation 

systems, like drip irrigation, helped mitigate these issues and maintain the garden's health and 

productivity [12]. Flexibility in the curriculum integration also allowed teachers to adapt their lessons 

to incorporate real-time observations and changes occurring in the garden, making learning more 

dynamic and relevant. 

 

Expansion and Scaling Opportunities 

Given the success of the rooftop garden, there are opportunities for scaling and expanding the 

initiative to further benefit the school and the broader community. Future expansions could include 

setting up a dedicated composting center that processes organic waste from the entire school, including 

food scraps from the kitchen, to generate even more nutrient-rich compost for the garden. This would 

enhance the garden's sustainability while providing additional educational content on waste 

management and recycling [13]. 

 

Moreover, the school could consider incorporating other sustainable technologies, such as solar 

panels, alongside the rooftop garden. This could provide renewable energy for the school while serving 

as an additional educational tool to teach students about alternative energy sources and their role in 

environmental conservation. Integrating technology with nature would create a comprehensive learning 

environment that fosters both ecological and technological literacy [14]. 

 

Potential for a Network of Green Schools 

The success of the rooftop garden at Sovanagar High School could serve as a catalyst for creating a 

network of "green schools" across the region. By collaborating with other schools, local government 

bodies, and NGOs, Sovanagar HS could help establish a framework for sustainable education that 

includes gardens, green roofs, rainwater harvesting systems, and renewable energy installations as 

standard features of school campuses. 
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Such a network could facilitate the sharing of resources, knowledge, and best practices, creating a 

collective impact that extends beyond individual schools. Workshops, seminars, and student exchange 

programs could be organized to promote cross-learning and encourage more schools to adopt similar 

sustainability initiatives. Additionally, this network could advocate for policy changes at the district 

and state levels to support funding and resources for green school projects [15]. 

 

Addressing Climate Change through Education 

One of the broader implications of the rooftop garden project is its potential to serve as a model for 

climate education in schools. By engaging students in hands-on projects that deal with real-world 

environmental issues, schools can help foster a generation of environmentally conscious citizens who 

are better equipped to tackle the challenges of climate change. The garden at Sovanagar High School 

provides a platform for discussing climate-related topics such as carbon footprints, sustainable 

agriculture, and the importance of biodiversity, all of which are crucial for building a sustainable future. 

 

Incorporating climate education into the school curriculum through practical projects like rooftop 

gardens can also help demystify complex scientific concepts, making them accessible and understandable 

for students. It is essential for schools to move beyond traditional textbook education and engage students 

in experiential learning that prepares them for the environmental challenges ahead [16]. 

 

  

Plate: 1 Plate: 2 

  

Plate: 3 Plate: 4 

Figure 

 

CONCLUSION AND FINAL REFLECTIONS 

The rooftop garden initiative at Sovanagar High School is a prime example of how environmental 

sustainability can be integrated with practical education in rural schools. The project has significantly 

enhanced students' learning experiences while contributing to the school's environmental and social 
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objectives. By addressing the challenges associated with rooftop gardening, Sovanagar High School 

has set a model for other schools to follow, proving that sustainable practices can be successfully 

implemented even in the most unexpected places. 

The project not only addresses environmental concerns but also serves as a beacon for educational 

reform, promoting a holistic approach to learning that is both practical and impactful. As more schools 
consider adopting similar initiatives, the lessons learned from Sovanagar HS's rooftop garden could 

guide them in creating sustainable and educationally enriching environments that benefit both students 
and communities. 

 

The rooftop garden at Sovanagar High School stands as a testament to the power of innovation, 
collaboration, and sustainability in education. This initiative not only transformed a barren rooftop into 

a thriving green space but also enriched the educational experiences of students, deepened community 
ties, and contributed to environmental sustainability. By integrating environmental education into the 

school's core activities, Sovanagar HS has set a precedent for other schools to follow. 
 

As educational institutions around the world grapple with the need to balance modern infrastructure 
with environmental stewardship, the rooftop garden model provides a viable solution that addresses 

both needs. The project demonstrates that with the right planning, community involvement, and 
commitment to sustainability, schools can create multifunctional spaces that serve both educational and 

ecological purposes. 
 

Looking ahead, the lessons learned from this project will continue to guide future efforts in expanding 
and enhancing green initiatives within educational settings. By fostering a culture of sustainability, 

schools like Sovanagar High School can play a pivotal role in building a greener, healthier, and more 
equitable world for future generations. 
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