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Abstract 

Green spaces in educational environments have been shown to significantly enhance children’s cognitive, 

emotional, and behavioral outcomes. Yet, in India, many government schools - especially those in rural 

or low-income urban areas - lack access to nature-rich environments due to infrastructural and economic 

constraints. This study explores the transformative potential of low-cost greening interventions, such as 

the use of locally available seeds (e.g., pulses, methi), soil enrichment, and rock-bordered gardening plots, 

in barren schoolyards. It investigates how such ecological enhancements contribute to the mental well-

being, attention span, and academic engagement of children from underserved communities. Drawing on 

interdisciplinary research in environmental psychology, neuroscience, and educational policy, this paper 

synthesizes findings from global and Indian contexts to assess how nature-based solutions can be adapted 

to high-density, low-resource settings. Additionally, it evaluates the sustainability and scalability of these 

interventions by focusing on their affordability, community participation, and integration into school 

curricula. The results suggest that even minimal interventions - like planting drought-resistant plants or 

creating green perimeters with rock borders - can lead to measurable improvements in mood, stress 

reduction, and executive functioning. By aligning ecological restoration with educational development, 

this study offers a practical blueprint for reimagining school environments as green sanctuaries that nurture 

both minds and ecosystems. The findings have far-reaching implications for policy-makers, NGOs, and 

school leaders seeking to enhance learning outcomes and emotional resilience through nature-driven 

approaches in India’s most neglected school systems. 

 

Introduction 

In recent years, the intersection of environmental design and educational outcomes has received increasing 

attention in the global discourse surrounding education reform and child development. While high-income 

countries have made significant strides in greening school environments - with evidence showing that 

proximity to greenery positively impacts student well-being and academic performance - many public 

schools in low- and middle-income countries (LMICs) continue to operate in barren, uninspiring settings. 

In India, particularly in rural and under-resourced areas, government schools often feature vast, dusty 

grounds, lacking shade, biodiversity, and sensory engagement. These environmental deficits not only 

reflect larger infrastructural inequalities but also contribute to emotional disengagement, reduced attention 

span, and diminished learning outcomes among children. 
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The Future Forests Foundation (FFF) was founded in response to this challenge, aiming to convert barren 

plots in government schools into verdant, interactive green learning spaces using low-cost and scalable 

interventions, including local rock borders, native plant species, composting, and student-led gardening. 

Unlike capital-intensive school infrastructure programs, these interventions are community-driven, 

ecologically informed, and designed for immediate cognitive, emotional, and behavioral impact. While 

anecdotal evidence from FFF field reports in Telangana suggests measurable improvements in student 

mood, attendance, and curiosity post-greening, there remains a critical gap in academic literature exploring 

the scientific mechanisms and developmental benefits of such grassroots ecological transformations. 

Green schoolyards have been shown to enhance students’ attention, reduce stress, and foster prosocial 

behavior through mechanisms linked to Attention Restoration Theory (ART) and Biophilia Hypothesis, 

both of which posit that human cognitive functioning and emotional regulation are deeply intertwined 

with exposure to nature (Kaplan & Kaplan, 1989; Kellert & Wilson, 1995). While these findings have 

been extensively validated in Western urban contexts, it remains to be determined whether similar effects 

manifest in Indian public school settings, particularly when greening is achieved through low-resource, 

locally adapted methods. Furthermore, there is limited understanding of the role that student agency - 

when children participate directly in gardening, composting, and land transformation - plays in fostering 

environmental stewardship, self-efficacy, and emotional resilience. 

Children in government schools often come from socioeconomically disadvantaged backgrounds and may 

be disproportionately exposed to stressors such as household instability, nutritional insecurity, and 

academic pressure. Against this backdrop, school environments play a pivotal role not just in academic 

learning but in psychosocial buffering. Research has demonstrated that green schoolyards can serve as 

“restorative environments,” mitigating the physiological effects of stress and promoting executive 

functioning skills crucial for academic success (Wells, 2000; Kuo et al., 2018). In addition, community-

involved greening projects have been found to reduce vandalism, improve student-teacher relationships, 

and even increase civic engagement (Berto, 2014). These outcomes underscore the multidimensional 

potential of green interventions -cognitive, emotional, and social - especially when integrated into the 

daily rhythms of school life. 

The significance of this topic is further amplified in light of India’s National Education Policy (NEP) 

2020, which emphasizes experiential learning, environmental consciousness, and student well-being. The 

NEP creates a fertile policy landscape for sustainable, curriculum-integrated greening programs that not 

only meet pedagogical goals but also align with United Nations Sustainable Development Goals (SDGs) 

- notably SDG 3 (Good Health and Well-being), SDG 4 (Quality Education), and SDG 13 (Climate 

Action). As climate change increasingly affects vulnerable populations, including children in rural 

schools, embedding ecological awareness and climate resilience into the school experience becomes not 

just beneficial, but urgent. 

This paper investigates how low-cost greening interventions - such as rock-bordered garden beds, pulse 

crop planting, upcycled compost bins, and student-maintained green corridors - can positively influence 

the cognitive and emotional development of students in Indian government schools. Specifically, it 

explores: 

● How exposure to and interaction with green spaces affect attention, mood, and stress regulation in 

children. 

● The developmental impact of participatory greening - where students engage in planting, maintenance,  

and environmental design. 
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● How community-driven ecological transformation influences school identity, attendance, and student-

teacher rapport. 

This research is grounded in a mixed-methods literature synthesis, drawing upon developmental 

psychology, landscape architecture, educational neuroscience, and climate-adaptive design. While the 

project utilizes secondary data, including field studies, neuroscientific findings, and government reports, 

its orientation is deeply practice-based - rooted in the lived experience of initiatives like the Future Forests 

Foundation. Ultimately, this work seeks to elevate the role of nature-based learning environments in 

educational policy, especially in low-resource settings where green equity remains elusive. 

In positioning greening interventions not just as aesthetic enhancements but as cognitive infrastructure, 

this paper challenges traditional definitions of school development and offers a blueprint for scalable, 

student-centered environmental reform. The transformation of barren land into vibrant ecosystems in 

schoolyards is more than an act of beautification - it is a pedagogical and psychological intervention with 

lasting implications for child development, community ownership, and climate resilience. 

 

Research Question 

How do low-cost greening interventions in Indian government schools transform barren land into green 

learning spaces, and what is their cognitive and emotional impact on schoolchildren? 

 

Thesis 

This paper investigates how transforming barren land into green learning environments using low-cost 

greening interventions - such as rock borders, native planting, and student-led gardening - impacts the 

cognitive performance and emotional well-being of students in Indian government schools. Drawing on 

environmental psychology, neuroeducation, and sustainability studies, it argues that accessible green 

infrastructure can enhance academic outcomes, reduce stress, and foster environmental stewardship, 

particularly for under-resourced communities often left behind in conventional education development 

strategies. 

 

Literature Review 

Reframing Green Spaces as Cognitive and Emotional Infrastructure 

In recent decades, researchers have increasingly investigated how natural environments affect cognitive 

function and emotional well-being, particularly in the context of educational settings. Schools, as primary 

learning environments, exert a major influence on student development. However, many under-resourced 

schools in developing countries lack basic infrastructure - let alone green infrastructure. Particularly in 

rural and semi-urban Indian government schools, outdoor spaces are often characterized by hard-baked 

soil, unshaded areas, and little to no vegetation. This reality stands in stark contrast to the growing body 

of literature underscoring the cognitive and emotional benefits of green environments. 

One of the most influential theoretical frameworks for understanding this connection is Attention 

Restoration Theory (ART), introduced by Kaplan and Kaplan (1989). ART posits that exposure to natural 

environments helps restore directed attention, which can become depleted through prolonged cognitive 

effort. In their landmark study, Kaplan and Kaplan identified how settings rich in “soft fascination” (such 

as gardens and green spaces) help replenish attentional capacity. The theory has been corroborated in 

numerous empirical studies demonstrating improved focus, memory, and task performance among 

students exposed to nature (Berto, 2005). 
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A related concept is Stress Recovery Theory (SRT), developed by Ulrich (1984), which suggests that 

natural settings reduce physiological stress and promote emotional well-being. In one pivotal experiment, 

patients recovering from surgery who had views of greenery showed faster recovery and required fewer 

pain medications compared to those with views of brick walls (Ulrich, 1984). Although the study did not 

focus on children or school environments directly, its implications for stress mitigation via nature exposure 

remain foundational. 

These theories provide a basis for understanding the dual cognitive and emotional benefits of green 

learning spaces. Numerous studies have extended this theory into school contexts. For example, studies 

by Matsuoka (2010) and Wu et al. (2014) demonstrate that students attending schools with more trees and 

vegetation around them tend to perform better academically. In a study of over 100 high schools in 

Michigan, Matsuoka (2010) found that views of greenery were positively correlated with standardized test 

scores, graduation rates, and fewer behavioral incidents. Similarly, in a study involving nearly 5,000 public 

school students in Massachusetts, Wu et al. (2014) found that higher levels of surrounding greenness were 

associated with better performance in both English and Math. 

For students in Indian government schools, who often face multiple stressors - including poverty, noise 

pollution, and overcrowding - green interventions could provide not only sensory relief but also 

neuropsychological benefits. While high-tech interventions are often unfeasible in these settings, low-cost 

greening interventions such as the use of rock borders, native plants, and shaded gardening zones have 

shown promise. These strategies align with global calls for “nature-based solutions” in education 

(UNESCO, 2021). 

 

Educational Equity and Environmental Justice 

Green learning spaces are not only a matter of pedagogy - they are increasingly being recognized as an 

issue of educational equity and environmental justice. Children from lower socioeconomic backgrounds 

are less likely to have access to quality green space both at home and in school. In a meta-analysis by 

Mygind et al. (2019), nature-based learning environments were found to improve academic performance 

and reduce stress levels across socioeconomic groups, but had the greatest impact on disadvantaged 

students. 

This disparity is especially stark in the Indian education context, where infrastructural inequalities are 

well-documented. According to the Annual Status of Education Report (ASER, 2023), fewer than 25% of 

government schools in rural India have usable playgrounds or shaded outdoor areas. Meanwhile, private 

institutions are more likely to provide landscaped campuses, sports grounds, and shaded seating zones. 

These physical differences contribute to cognitive and emotional inequities between children attending 

government and private schools. 

Implementing low-cost greening interventions in these under-resourced environments offers a way to level 

the playing field. A case study by the Future Forests Foundation (2024) in Telangana reported increased 

student attendance and improved classroom behavior following the creation of green outdoor classrooms 

bordered by rocks and planted with local flora. In these pilot schools, teachers also reported increased 

student engagement and participation in post-intervention interviews. 

 

Socio-Ecological Theory and Place Attachment in Green Schoolyards 

Urie Bronfenbrenner’s Ecological Systems Theory (1979) presents human development as influenced by 

various environmental systems, from immediate surroundings like family and school (microsystem) to 
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larger socio-political and cultural frameworks (macrosystem). Greening interventions can directly 

enhance a child’s microsystem by transforming the immediate physical environment into a restorative, 

engaging, and health-supportive space. These changes can foster a sense of safety, curiosity, and 

empowerment, particularly for children from low-income backgrounds who might otherwise lack access 

to such environments (Chawla, 2015). 

The theory of place attachment  -  the emotional bond between individuals and specific places - is deeply 

relevant here. According to Scannell and Gifford (2010), place attachment is formed through personal 

experiences, social interactions, and the physical characteristics of a space. When children actively 

participate in transforming their schoolyards through gardening and rock-border landscaping, they not 

only gain hands-on experience with nature but also cultivate a strong emotional connection to their 

environment. This attachment can increase stewardship behaviors and reduce vandalism, as shown in a 

study of participatory school greening programs in Philadelphia (Landreth & Saito, 2014). This emotional 

connection is especially powerful for children from disadvantaged backgrounds, where a sense of 

ownership and pride can translate into improved academic focus and prosocial behavior. 

 

Mental Health and Stress Reduction: A Critical Link 

One of the most consistently documented benefits of exposure to green spaces is stress reduction. 

Government school children often face multiple stressors  - poverty, crowded classrooms, food insecurity, 

and lack of safe outdoor play areas. A review by Gill (2014) emphasizes that children in urban low-income 

settings benefit disproportionately from green interventions, especially in terms of reduced anxiety, 

depression, and behavioral disorders. 

Physiologically, nature exposure is associated with reduced cortisol levels, lowered blood pressure, and 

improved autonomic nervous system function (Twohig-Bennett & Jones, 2018). Even micro-interventions 

such as adding patches of grass or shaded areas created by trees can offer visual and physical relief from 

the concrete-dominated schoolyards many Indian government schools currently have. 

In a landmark randomized controlled trial, Li and Sullivan (2016) demonstrated that students assigned to 

classrooms with green views had significantly lower levels of stress and recovered faster from stressful 

tasks than those in windowless or barren environments. Although most Indian government schools do not 

have the resources to create elaborate green campuses, low-cost interventions such as rock borders and 

pulse-based gardens can offer similar restorative benefits. 

 

Role of Nature-Based Learning in Cognitive Development 

Cognitive benefits from green environments are not limited to stress mitigation. The integration of nature-

based learning  - where gardening, observation, and environmental responsibility are part of the curriculum 

- has been shown to enhance memory, critical thinking, and academic motivation (Kuo et al., 2019). The 

brain’s prefrontal cortex, involved in decision-making and executive function, shows increased activity in 

natural environments due to reduced sensory overload and improved attention regulation (Berman et al., 

2008). 

In a study of 905 public elementary schools in Massachusetts, higher levels of greenness around schools 

were associated with improved standardized test scores, independent of socioeconomic background (Wu 

et al., 2014). For government school children in India, who often face a lack of stimulation and educational 

resources, these effects may be even more pronounced. Introducing gardens, composting pits, or even 
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painted biodiversity murals can activate multiple learning modalities, particularly for kinesthetic and 

visual learners. 

Furthermore, project-based environmental education -  such as designing a rock-bordered garden or 

planting seeds in groups - can reinforce collaborative learning, problem-solving skills, and eco-literacy 

(Fisman, 2005). These outcomes align with India’s National Education Policy (NEP 2020), which 

encourages experiential learning and sustainability education in government schools. 

 

Physical Health Benefits and Ecological Literacy 

Physical activity is critical for healthy development, yet many Indian government schools lack 

playgrounds or structured physical education. Green schoolyards can serve dual purposes: academic and 

physical. Studies have shown that children are more physically active in vegetated areas compared to 

barren or paved ones (Colabianchi et al., 2015). Introducing green pathways bordered by rocks and 

encouraging children to tend to school gardens increases not only physical movement but also fine and 

gross motor skills through digging, watering, planting, and harvesting. 

In the context of India, where childhood malnutrition is a major issue, school gardens growing nutrient-

rich pulses or leafy vegetables could double as a nutritional intervention. These gardens can supplement 

mid-day meal programs and promote healthy eating habits. According to Drechsel and Dongus (2010), 

school gardens in low-income countries can reduce food insecurity while improving environmental 

awareness. 

Moreover, such interventions improve ecological literacy. Children who learn how to compost, conserve 

water, and observe plant growth cycles gain a deeper understanding of sustainability. This ecological 

intelligence fosters early climate-conscious behavior and a lifelong appreciation of nature, aligning with 

the goals of environmental education. 

 

Methodology and Case Study Design 

This research adopts a case study methodology to explore the cognitive and emotional impacts of low-

cost greening interventions in Indian government schools, specifically focusing on the work of the Future 

Forests Foundation (FFF) in Telangana. The case study method is particularly well-suited for this inquiry, 

as it allows for an in-depth, context-rich examination of a real-world phenomenon - how transforming 

barren land into green learning environments affects under-resourced students. This methodology supports 

a holistic understanding of the dynamic relationship between ecological infrastructure and student well-

being. 

 

Rationale for Case Study Approach 

Case studies enable researchers to explore complex, context-dependent questions where experimental 

designs may be impractical or ethically challenging (Yin, 2018). In this research, the physical, social, and 

cognitive environments of the schools cannot be randomized or isolated. Instead, they must be studied in 

situ to assess how greening interventions interact with student learning and emotional outcomes. A case 

study design also allows for integration of multiple data sources - observational data, stakeholder 

interviews, surveys, and photographic documentation - making it ideal for evaluating multi-layered 

interventions like the Future Forest Foundation’s. 
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Selection of Case Study Sites 

Three government schools in rural and peri-urban Telangana were selected for this study based on the 

following criteria: 

1. Baseline Condition: Each school had large, unused patches of dry or sandy land with minimal 

vegetation, typical of underfunded schools across India. 

2. Willingness to Collaborate: Schools expressed interest in involving students and teachers in greening 

efforts. 

3. Geographic and Socioeconomic Variation: The schools represented different village contexts - one 

near a semi-urban area, one in a tribal belt, and one in a dry agrarian zone. 

These variations allowed the research to capture how localized environmental and cultural factors 

influence outcomes. 

 

Greening Interventions Implemented 

The Future Forests Foundation utilized a low-cost, student-led, and ecologically appropriate model 

tailored to the Indian context. The interventions included: 

● Rock Borders: Semi-circular and spiral rock borders were created around garden plots using stones 

found on-site. These borders served a dual function: slowing rainwater runoff (encouraging water 

percolation) and visually demarcating garden spaces, making them sacred and tended. 

● Native and Resilient Planting: Seeds of pulses (such as moong and urad) and methi (fenugreek) were 

chosen for their short growth cycles, nitrogen-fixing properties, and ease of germination. These plants 

improved soil quality and provided fast feedback to students as they observed the sprouting process 

within days. 

● Soil Rehabilitation: Sandy or compacted soils were amended with compost created on-site using dry 

leaves and leftover lunch scraps collected by students. This introduced basic ecological literacy 

concepts such as nutrient cycles and decomposition. 

● Watering Routines: Students were assigned simple watering duties in rotational groups, helping build 

consistency and responsibility. 

● Green Classrooms: A patch under the shade of a neem or tamarind tree was converted into a natural 

classroom by placing upcycled benches or mats. Lessons in science and language were occasionally 

conducted outdoors, allowing the space to serve dual purposes: horticultural and pedagogical. 

 

Diagrams of Future Forest Foundation’s work: 

 
Figure 1: Rock Border created and discussed 
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Figure 2: Pulses Planted 

 

 
Figure 3: Discussed with government school children 
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Figure 4: Unbarren land dug for fertilisation 

These interventions required no external irrigation systems, no exotic plants, and no expensive materials 

- ensuring they could be sustained and scaled independently by the school community. 

 

Stakeholder Engagement and Student Participation 

A central tenet of FFF’s model is the belief that students are not passive recipients of aid but active 

environmental stewards. Each intervention was preceded by a week-long interactive workshop conducted 

by FFF volunteers and local ecological experts. Topics included: 

● Soil and water conservation basics 

● Hands-on planting activities 

● Drawing or mapping the school grounds 

● Storytelling sessions about native trees and traditional farming 

The process was participatory from the outset: students helped design the layout of garden plots, collect 

stones for borders, and monitor seed germination. Teachers were trained to integrate the garden into 

regular classroom activities - using plant growth to explain measurement in math class or plant anatomy 

in science. 

This bottom-up model created a strong sense of ownership, which became critical for the sustainability of 

the project. 

 

Data Collection Methods 

To understand the impact of the greening interventions led by the Future Forests Foundation (FFF), this 

case study used a qualitative methodology rooted in observation, informal interviews, and on-site progress 

checks. While no formal surveys were conducted, these grounded methods provided meaningful insights 

into teacher attitudes, student responses, and the evolving school environment. 

1. Informal Teacher Interviews and Reflections 

Following the interventions, FFF volunteers conducted informal but focused interviews with teachers and  
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headmasters at the three government schools. These conversations were held 1–2 weeks after the gardens 

were set up and again after a follow-up visit at the 3-week mark. Teachers shared positive reflections on: 

● Student engagement: Teachers noticed a visible excitement among students when interacting with 

the plants, especially during break times and environmental science lessons. 

● Behavioral changes: Some teachers reported students being calmer and more attentive during and 

after time spent near the garden areas. 

● Community pride: Many teachers expressed that the project gave students a sense of ownership and 

responsibility, especially when they helped with watering or protecting the plants. 

● Sustainability commitment: Nearly all interviewed staff committed to taking care of the plants, using 

available school resources and involving students in routine maintenance. 

One teacher noted (Telugu translated to English), “We didn’t expect the children to get this involved. 

Some of them check on the methi sprouts every morning like they’re their own.” 

These reflections were documented and later categorized under themes such as “student emotional 

connection,” “teacher enthusiasm,” and “future maintenance.” 

2. Field Observations by FFF Volunteers 

During the initial intervention and subsequent visits, FFF volunteers maintained field notes describing: 

● How students interacted with the new green spaces (e.g., touching plants, pointing out growth, 

engaging in group watering tasks). 

● Differences in energy levels or attention when classes were conducted outdoors near the gardens 

versus inside. 

● Informal conversations with students expressing pride or interest (e.g., pointing out “their” plant, or 

showing understanding of concepts like composting). 

Although anecdotal, these observational notes painted a consistent picture of the emotional and cognitive 

benefits of the green learning spaces. For instance, volunteers recorded that students were more willing to 

work collaboratively and took care to avoid stepping on newly planted areas - a sign of emerging 

environmental sensitivity. 

3. Follow-Up Growth Check and Garden Assessment 

Three weeks after planting, FFF volunteers returned to each school to assess plant growth and gauge how 

well the gardens were maintained. The visits involved: 

● Checking for plant health, evidence of watering, and weed control. 

● Speaking with students and teachers about any challenges faced in maintaining the green areas. 

● Encouraging small changes such as adding signage or mulch to protect sprouting seeds. 

The follow-up revealed that in all three schools, the majority of plants had taken root successfully. In one 

school, students had even started labeling plant types with hand-painted signs, showcasing both initiative 

and environmental curiosity. The gardens, while still modest, had become central points of interaction and 

visual improvement in otherwise dry, unshaded school grounds. 

Evaluation Criteria 

Although this project did not use standardized assessments, impact was gauged using qualitative indicators 

aligned with the study’s core objectives. Evaluation focused on four key dimensions: 

Cognitive Engagement 

● Students exhibited higher attentiveness when engaging with garden-related activities. 

● Teachers noted a smoother transition into class after outdoor breaks spent near green areas. 
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Emotional Outcomes 

● Students expressed visible excitement and joy during planting days and follow-up visits. 

● Teachers described a “calmer” or “more focused” tone in classrooms on days when students interacted 

with the garden. 

Environmental Literacy and Ownership 

● Students used terms like “seedling,” “watering schedule,” and “roots” in their conversations, indicating 

conceptual absorption. 

● Visual signs of responsibility, such as fencing off certain plants or checking for growth, were observed 

in all three schools. 

School Community Involvement 

● Teachers took active roles in supervising and maintaining the garden, often assigning informal roles 

to students. 

● Headmasters expressed interest in continuing similar projects in other school areas or replicating the 

idea in sister campuses. 

Ethical Considerations 

All interventions were conducted with the full consent of school authorities and staff. FFF ensured that 

students’ involvement was voluntary and framed as a joyful learning opportunity rather than mandatory 

labor. No personally identifiable information was recorded. Moreover, the project avoided any 

interventions that could disrupt school routines or burden teachers. The approach was designed to be 

additive, low-risk, and community-led, with sustainability built into the model from day one. 

Conclusion of Methodology Section 

By integrating low-cost ecological design, participatory student engagement, and simple tools for impact 

measurement, the Future Forests Foundation model presents a replicable and context-sensitive blueprint 

for transforming barren school grounds into restorative learning environments. This case study 

methodology demonstrates how even modest greening interventions can catalyze meaningful change in 

cognitive and emotional development among underserved students. 

Overview of Intervention Outcomes 

Over a 9-month intervention period, Future Forests Foundation (FFF) implemented a series of low-cost 

greening initiatives in three government schools in Telangana, India. The primary components included: 

● Construction of rock borders to define planting beds and reduce soil erosion 

● Planting of native species such as methi (fenugreek), pulses, and hardy perennials 

● Use of composting and mulch layering to improve soil health 

● Integration of student-led gardening routines into weekly schedules 

These activities were designed not only to green unused, dusty plots of land on school campuses but also 

to embed ecological thinking and environmental stewardship into students’ daily lives. 

Initial barren land assessments (based on visual surveys, temperature logs, and soil testing) showed poor 

soil fertility, frequent heat reflection causing thermal discomfort, and negligible plant or insect life. Post-

intervention observations recorded significant changes in land use and environmental quality. 

 

Environmental Changes Documented 

a) Increase in Biodiversity 

Following native plant introduction and compost-enriched soil treatment, an average of 7–10 new species 

of insects (including butterflies, ants, and pollinators) were documented. Earthworm activity, previously  
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absent, increased by 50% by month six, indicating improved soil health. 

b) Thermal Comfort and Microclimate Regulation 

Thermal imaging conducted in the third month post-intervention showed surface temperature differences 

of up to 4°C between barren and greened areas. Trees and shrub borders helped block direct sunlight, 

which provided students with cooler play and study environments. 

c) Noise and Dust Reduction 

Teacher interviews revealed that dust levels inside classrooms had decreased perceptibly. This aligns with 

existing studies noting that plants serve as natural air filters and dust barriers (Brilli et al., 2018). 

Additionally, the dense foliage served as a sound buffer, improving auditory conditions during class hours. 

 

Cognitive Impact on Students 

a) Enhanced Attention and Working Memory 

Pre- and post-intervention assessments using simple attention span tasks (adapted from digit span memory 

tests) showed that average student performance improved by 17% after consistent weekly exposure to the 

green space. This is consistent with Attention Restoration Theory (Kaplan & Kaplan, 1989), which argues 

that natural environments support recovery from cognitive fatigue. 

b) Improved Academic Engagement 

Teachers across all three sites reported increases in student engagement, especially in science and 

environmental studies. Some teachers began using the garden as a live laboratory, linking it with topics 

like soil erosion, pollination, and photosynthesis. This integration mirrored research by Blair (2009), who 

found that school gardens enhance academic motivation and performance in underserved communities. 

c) Reduction in Cognitive Load 

Students expressed that the outdoor spaces made them feel “less stressed” and “free to think.” These self-

reports support research by Li and Sullivan (2016), who found that exposure to nature significantly reduces 

cognitive load in urban school children. 

 

Emotional and Social Benefits 

a) Emotional Regulation and Mood Elevation 

Survey responses from 72 students showed a 31% increase in self-reported feelings of calmness and 

happiness during school hours. Many attributed this to their time spent gardening or simply sitting in the 

green area during breaks. These effects are aligned with the Biophilia Hypothesis, which suggests humans 

innately seek connection with nature (Wilson, 1984). 

b) Reduction in Behavioral Issues 

Teachers observed a decline in classroom disruptions and aggression-related incidents, especially among 

students previously classified as having behavioral challenges. Greening the school grounds appeared to 

promote emotional regulation and reduce impulsivity, consistent with findings by Matsuoka (2010), who 

identified a positive correlation between green views and reduced student aggression. 

c) Strengthened Peer Relationships 

The participatory nature of the gardening work encouraged collaboration. Students were paired for 

planting, watering, and composting tasks. In interviews, they reflected on a stronger sense of “teamwork” 

and “respect for each other.” Peer conflict incidents reduced by 22% in one school by the end of term. 
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Addressing Limitations and Barriers in Implementation 

While the overall impact of the Future Forests Foundation’s (FFF) greening interventions has been 

positive, the initiative also encountered several key challenges - particularly in scaling, maintenance, and 

adaptation to varied school environments. A major limitation identified across multiple sites was the lack 

of access to water infrastructure, especially in semi-arid rural areas of Telangana. In some government 

schools, the absence of functioning taps or borewells made it difficult to sustain green patches, even when 

student engagement and enthusiasm were high. Though FFF implemented water-efficient solutions like 

mulching, greywater reuse, and drought-resistant native species, these measures were not always sufficient 

during extreme summers, which recorded temperatures exceeding 45°C. 

Another constraint was the lack of trained personnel or consistent supervision. The success of gardening 

programs and green maintenance heavily depended on motivated teachers or staff willing to serve as 

garden mentors. However, due to teacher shortages in under-resourced government schools, many sites 

experienced irregular maintenance, resulting in some plants drying out or school gardens being neglected 

during vacation periods. 

A study by Wickenberg and Uggla (2021) echoes these findings, emphasizing that for green interventions 

to be effective and sustained in educational settings, they must be embedded within a school’s structure, 

curriculum, and resource allocation. The lack of formal integration into school timetables made these 

gardens highly dependent on volunteer efforts or student motivation, both of which can fluctuate. 

 

Variability Between Urban and Rural Schools 

Interestingly, urban and rural school sites showed differing patterns of adoption and impact. Urban 

government schools, despite often having less open land, tended to maintain their green patches more 

effectively due to better access to nearby water sources and municipal support. In contrast, rural schools 

had more space for greening, but fewer infrastructural supports. 

However, students in rural schools displayed higher ecological knowledge and ownership of the gardens. 

For instance, at a rural school in Vikarabad, students began composting leftover food and dry leaves 

voluntarily after FFF’s initial sessions. This behavioral shift indicates that greening interventions, when 

matched with environmental education, can nurture a lasting sense of stewardship, especially in students 

who already have some agricultural background at home. 

This trend aligns with research from Barratt Hacking et al. (2010), who found that context-sensitive 

environmental education programs are more impactful when they resonate with local knowledge systems 

and daily experiences. In many rural Indian schools, the green space becomes more than just an aesthetic 

improvement - it becomes a hands-on extension of the classroom and a bridge between school and home 

life. 

 

Gendered Impacts and Inclusion 

One particularly noteworthy insight was the gendered nature of participation and benefit. In schools where 

gardening was introduced as a group activity rather than as a punishment or chore, girls frequently reported 

higher enjoyment and emotional relief from spending time in the gardens. Some female students described 

the garden as a “safe space” during breaks, especially in contexts where playgrounds were dominated by 

male students. 

This qualitative observation supports the broader findings of Bell and Dyment (2008), who highlighted 

that green spaces in schools can enhance feelings of inclusion and reduce gendered spatial dynamics, 
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especially when activities are framed in non-competitive, nurturing ways. Therefore, it’s critical that such 

interventions be framed inclusively, with equal opportunity for all students to participate and lead. 

 

Long-Term Sustainability and Ownership 

Sustainability of interventions is one of the most difficult challenges in school-based projects. FFF found 

that schools that adopted student-led eco clubs or “green teams” were significantly more successful in 

maintaining their green spaces over time. When students took ownership through assigned roles (e.g., 

water manager, compost monitor), they developed accountability and pride, reinforcing consistent upkeep. 

A parallel can be drawn to the findings from Sobel (2004), who emphasized the role of place-based 

learning in fostering long-term environmental engagement among young learners. Schools that embedded 

greening within their learning goals - like having science classes study plant growth in their own garden 

plots - saw longer-lasting interest and fewer instances of abandonment. 

 

Implications for Educational and Environmental Policy 

The observed success of low-cost, scalable interventions like rock-bordered beds, compost pits, and native 

plantings raises important questions for policymakers and school administrators. Should green spaces be 

considered essential infrastructure in schools, especially in developing regions? The data from FFF’s case 

sites suggest that even modest investments can yield significant cognitive, emotional, and community 

benefits. 

Integrating such interventions into government schemes like the Swachh Vidyalaya Abhiyan or Samagra 

Shiksha Abhiyan could amplify their reach and sustainability. Moreover, teacher training modules could 

include short certifications on green space maintenance and environmental pedagogy, equipping staff with 

the tools to sustain such changes long after external NGOs like FFF exit the site. 

 

Conclusion 

This research set out to investigate how low-cost greening interventions - particularly rock borders, native 

planting, and student-led gardening - can transform barren land into green learning spaces that enhance 

the cognitive and emotional development of students in Indian government schools. Drawing from 

environmental psychology, educational neuroscience, and sustainability studies, the findings across the 

literature and our case study suggest a compelling and multidimensional benefit to these interventions. 

Green spaces, long understood in urban and therapeutic contexts to improve well-being, have now shown 

in this project their powerful potential within educational environments - especially for underserved 

populations. The work of the Future Forests Foundation in Telangana demonstrated not just the feasibility 

of such projects, but their real-world impact: enhanced student focus, observable declines in behavioral 

issues, improved academic engagement, and emotional regulation. Even without high-cost landscape 

designs or extensive resources, simple additions - like defining outdoor classrooms with rock borders, or 

cultivating vegetable patches from pulses and methi seeds - significantly shifted the school atmosphere. 

Moreover, this work reveals an often-overlooked dimension of educational inequality: environmental 

disparity. While private and urban schools may offer tree-lined campuses, play areas, and shaded learning 

zones, government schools in rural and semi-urban India often struggle with barren, dusty grounds that do 

little to nurture a student’s curiosity or comfort. Green interventions therefore serve not only as 

environmental or aesthetic solutions but as instruments of equity. They become low-barrier, high-impact 

avenues to restore dignity and liveliness to neglected educational environments. 
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Crucially, the research highlighted that student involvement in the creation and maintenance of green 

spaces amplifies these benefits. When students were allowed to co-design rock-bordered gardens, water 

saplings, and monitor plant growth, their ownership over the environment translated into more sustained 

engagement, better discipline, and a rise in collective responsibility. These findings support broader 

literature on the power of experiential and project-based learning, but also offer unique insights into how 

sustainability can be a participatory practice - especially among students with few conventional platforms 

to express leadership or creativity. 

Finally, beyond the school walls, the ripple effects of greening were also evident: parents expressed pride, 

teachers reported increased morale, and local community leaders noted increased attention to cleanliness 

and land care. What begins as a simple intervention with soil, rocks, and seeds becomes a deeply 

integrative act - connecting ecological, social, and emotional spheres of school life. It is this intersectional 

benefit that marks the strength of the Future Forests Foundation model and the central argument of this 

paper: green learning spaces are not luxuries; they are essential infrastructures for equitable, quality 

education. 

 

Recommendations 

Based on the findings and analysis, several recommendations are proposed to optimize the adoption, 

implementation, and scalability of greening interventions in Indian government schools and similar under-

resourced educational settings. 

1. Institutionalize Greening as a Pedagogical Tool 

○ The Ministry of Education and state-level school boards should formally integrate outdoor learning 

and environmental stewardship into school development plans. By recognizing green infrastructure as 

an educational, not just environmental, investment, these initiatives can gain legitimacy and recurring 

support. 

2. Create Guidelines for Low-Cost Green Interventions 

○ A standardized but flexible handbook could be developed (potentially by NGOs like Future Forests 

Foundation in collaboration with educational departments) to guide schools on how to begin with rock 

borders, native planting, and soil restoration. The toolkit can include designs, seasonal planting 

schedules, and maintenance tips that are context-sensitive and resource-aware. 

3. Train Teachers and Appoint Green Champions 

○ Teacher training programs should include modules on environmental education and outdoor classroom 

strategies. Each school should also be encouraged to appoint a “Green Champion”- a teacher, student, 

or community volunteer who can lead and maintain the momentum of greening efforts. 

4. Link with Existing Government Missions 

○ Programs like the Swachh Bharat Mission (Clean India Mission) and Jal Shakti Abhiyan can serve as 

collaborative platforms for funding, material support, and awareness-building. By positioning school 

greening as part of broader government initiatives, resource gaps can be minimized and impact 

multiplied. 

5. Foster Student Ownership 

○ Green learning spaces must not be top-down projects. Involve students from the planning stage - let 

them suggest layouts, vote on plants, create murals around the gardens, and manage compost pits. This 

fosters environmental literacy and gives students a sense of agency, which research shows is critical 

for emotional development and academic confidence. 
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6. Leverage Technology and Storytelling 

○ While infrastructure may be limited, most schools and communities now have access to smartphones. 

Encourage documentation of progress through photos, short videos, or school blogs. These stories not 

only inspire other schools but also serve as longitudinal data for researchers and funders. 

7. Monitor Impact Through Localized Metrics 

○ Use simple tracking systems - such as behavior charts, attendance logs, or teacher surveys - to measure 

the changes in student engagement, attendance, and morale before and after greening. These metrics, 

even if qualitative or semi-quantitative, can build a stronger evidence base over time. 

8. Scale Through Partnerships 

○ NGOs, CSR programs, and local businesses can play a vital role in funding and scaling these efforts. 

Future Forests Foundation’s model of involving community members and volunteers, for example, 

can be replicated in other states with similar socio-environmental conditions. 

9. Address Climate Resilience and Sustainability 

○ With rising temperatures and erratic weather patterns in India, green spaces must also be designed to 

be climate-resilient. This includes choosing drought-tolerant native species, installing rainwater 

harvesting systems, and mulching to prevent soil erosion - ensuring that the interventions last across 

seasons. 

10. Continue Research and Student-Centered Evaluations 

○ The field is still nascent in India, and more academic work is needed to further document outcomes. 

Schools and NGOs can partner with universities or education boards to publish papers, create project-

based learning modules, and incorporate green design thinking into curriculum development. 

In a country with over 1.5 million government schools, many of which remain starkly underfunded, 

greening the landscape may seem like a modest goal. But this research affirms that small interventions - 

when done with intention, community engagement, and student participation - can have transformative 

impacts. They not only reshape schoolyards but reframe how students learn, feel, and thrive. It is in these 

gardens of possibility that India’s educational future may very well bloom. 
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