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ABSTRACT 

Water scarcity is a growing global challenge, necessitating urgent actions to promote sustainable practices. 

Early adolescents, at a formative stage of development, are an ideal target group for fostering environmental 

awareness and behavior change. This systematic review examines the impact of educational interventions on 

early adolescents’ attitudes and behaviors toward water conservation. Adhering to PRISMA guidelines, 25 

studies were included after a rigorous selection process from an initial pool of 150 studies sourced from multiple 

databases. The review identified diverse educational interventions, including classroom-based programs, 

multimedia tools, experiential learning activities, and community-driven projects. These interventions 

significantly improved participants’ awareness, attitudes, and behaviors toward water conservation, with 

interactive and participatory methods proving most effective. Gender-based differences were observed, with 

female participants showing greater engagement and attitude shifts. Urban settings, particularly in regions like 

Bengaluru, demonstrated more pronounced behavioral changes than rural areas, highlighting the influence of 

infrastructure and accessibility. 

 

While the findings emphasise the potential of educational interventions to drive sustainable water practices, 

several research gaps persist. These include a lack of long-term impact assessments, limited exploration of 

socioeconomic factors, and variability in intervention designs. Future research should address these gaps and 

explore the integration of innovative technologies such as gamification. The study highlights the importance of 

embedding water conservation education in curricula and the need for policymakers to support equitable access 

to impactful interventions. By empowering early adolescents with knowledge and skills, educational initiatives 

can be crucial in addressing global water challenges and fostering environmental stewardship. 

 

Keywords: Water Conservation, Educational Interventions, Early Adolescents, Environmental Education, 

Behavioral Change, Sustainability 

 

INTRODUCTION 

Bengaluru, often called the "Silicon Valley of India," is facing a severe water crisis. Over the past decades, rapid 

urbanisation has led to a 1055% increase in built-up areas, resulting in the loss of 79% of the city’s water bodies. 
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The water spread area has declined dramatically from 2,324 hectares in 1973 to just 696 hectares in 2023, 

significantly depleting groundwater resources. This crisis is further compounded by drought conditions across 

Karnataka, with 223 out of 236 talukas, including those supplying Bengaluru’s water, currently affected. These 

alarming trends highlight the urgent need for sustainable water management and conservation measures.  

 

Water is a critical resource for sustaining life, and its scarcity is a pressing challenge for Bengaluru and Karnataka 

and a global concern. The city’s dependency on distant water sources, declining groundwater levels, and 

inefficient management practices emphasise the need for innovative strategies to address these issues. The 

challenges faced in Bengaluru and Karnataka reflect broader trends observed in other water-stressed regions of 

India, underlining the importance of local action to mitigate a global problem. 

 

Early adolescents, at a formative stage of development, represent a pivotal demographic for fostering 

environmental stewardship. This age group, particularly in Bengaluru and Karnataka, has the potential to act as 

change agents within their communities. Educational interventions have emerged as a powerful tool to instil 

positive attitudes and behaviours toward water conservation. These programs enhance awareness, shift mindsets, 

and equip adolescents with practical skills to address regional water challenges effectively. 

 

This systematic review explores the role of educational interventions in shaping early adolescents' attitudes and 

behaviours toward water conservation, with a specific focus on Bengaluru and Karnataka. By synthesising 

empirical findings, the study aims to identify effective strategies, highlight gaps in existing knowledge, and 

provide actionable recommendations for policymakers, educators, and researchers working to address the 

region’s water crisis through youth engagement. 

 

Objectives 

1. To explore the types and characteristics of educational interventions on water conservation for early 

adolescents. 

2. To assess the impact of educational interventions on attitudes and behaviors toward water conservation.  

3. To examine factors influencing the effectiveness of educational interventions. 

4. To analyse demographic variations in intervention outcomes. 

5. To identify research gaps and recommend future directions. 

 

Research Questions 

1. What educational interventions have been implemented to promote water conservation among early 

adolescents? 

2. How effective are educational interventions in shaping attitudes and behaviors toward water conservation? 

3. What factors influence the success of educational interventions in promoting water conservation behaviors?  

4. How do demographic variables such as age, gender, and socio-cultural background affect the outcomes of 

these interventions? 

5. What are the gaps in existing research on educational interventions for water conservation among early 

adolescents? 

 

Purpose of the study 

This study examines how educational interventions influence early adolescents' attitudes and behaviors toward 

water conservation. It aims to identify the effectiveness of these interventions in fostering sustainable practices 

and promoting environmental responsibility among this pivotal age group. 
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Significance of the Study 

This study highlights the potential of educational interventions to shape early adolescents’ attitudes and behaviors 

toward water conservation, fostering lifelong sustainable practices. Its findings provide valuable insights for 

designing effective programs to promote environmental responsibility and address global water scarcity. 

 

METHODS 

Study Design 

This study employs a systematic review design to analyze the existing literature on the impact of educational 

interventions on early adolescents' attitudes and behaviors toward water conservation. It follows PRISMA 

guidelines to ensure a structured and comprehensive approach. At the same time, the protocol was not registered 

on platforms such as PROSPERO, all steps adhered to established systematic review standards for transparency 

and rigor. 

 

Eligibility Criteria 

Studies were included if they examined educational interventions targeting early adolescents and evaluated their 

impact on attitudes and behaviors toward water conservation. Articles published in peer-reviewed journals within 

the last 15 years and written in English were considered. Studies were excluded if they lacked empirical data, 

focused on populations other than early adolescents, or addressed unrelated environmental topics.  

 

Search Strategy 

The search strategy was conducted systematically across multiple databases, including PubMed, Scopus, and 

Google Scholar, between January 1, 2023, and March 31, 2023. Keywords such as "educational interventions," 

"water conservation," "early adolescents," and "attitudes and behaviors" were used in combination with Boolean 

operators. Searches were supplemented with manual reviews of reference lists and relevant conference 

proceedings to ensure comprehensive coverage. Filters were applied to include only peer-reviewed empirical 

studies published in English within the last 15 years. 

 

Study Selection 

Studies were selected through a two-step process, beginning with a review of titles and abstracts to exclude 

irrelevant articles. Full-text reviews were then conducted for the remaining studies to ensure they met the 

predefined eligibility criteria. Inter-rater reliability was assessed using Cohen’s kappa, with a value of 0.85 

indicating high agreement between reviewers. Discrepancies during selection were resolved through discussion 

or consultation with a third reviewer. 

 

Data Extraction 

Data were extracted using a standardized template that included study details, population characteristics, 

intervention types, and outcomes related to attitudes and behaviors toward water conservation. Key findings, 

methodologies, and limitations were systematically recorded to ensure consistency and accuracy across studies. 

Covidence software managed citations, streamlined screening, and facilitated data extraction. 

 

Quality Assessment 

The quality of included studies was assessed using standardized tools, evaluating aspects such as study design, 

sample size, intervention clarity, and outcome reliability. Each study was rated for risk of bias, and inter-rater 

reliability was maintained to ensure robust and consistent evaluations. Studies with incomplete data were 

addressed by contacting corresponding authors for additional information. 
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Data Synthesis 

The data were synthesized using a narrative approach, grouping studies based on intervention types, outcomes, 

and key themes. Findings were compared and analysed to identify patterns, effectiveness, and gaps in the 

literature. Visual summaries, such as tables and charts, were used to present the results clearly and concisely.  

 

Sensitivity Analysis 

A sensitivity analysis was conducted to evaluate the robustness of the findings by examining the impact of 

excluding studies with a higher risk of bias or smaller sample sizes. The analysis ensured that the overall results 

remained consistent and reliable, highlighting the influence of methodological variations on the outcomes. 

 

Publication Bias 

Publication bias was assessed by reviewing the distribution of study results and comparing outcomes across 

included studies. Where applicable, funnel plots and statistical tests were used to detect asymmetries indicative 

of bias. Efforts were made to include grey literature and unpublished studies to minimize the effect of publication 

bias on the review's conclusions. 

 

Ethical Considerations 

As this study was a systematic literature review, no direct ethical approval was required. However, ethical 

standards were maintained by ensuring that all included studies were sourced from credible, peer-reviewed 

journals and adhered to ethical research practices as reported by the original authors. Proper citations were 

provided to respect intellectual property rights. 

 

 

 

 

RESULTS 

Study Selection 

The systematic search followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta -

Analyses) guidelines. Initially, 150 studies were identified across multiple databases. After removing 30 

duplicates, 120 studies were screened based on their titles and abstracts. Of these, 50 studies were deemed 

relevant and underwent full-text evaluation. Ultimately, 25 studies met the inclusion criteria and were included 

in the final synthesis, providing valuable insights into the impact of educational interventions on early 

adolescents' attitudes and behaviors toward water conservation. A PRISMA flow diagram was used to illustrate 

the selection process systematically. 
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Study Characteristics 

The included studies were conducted across diverse geographic regions, including Asia, North America, Europe, 

and India, with specific attention to Karnataka and Bengaluru. Indian studies emphasized localized challenges 

such as water scarcity and urban-rural disparities in water management education. These studies provided unique 

insights into region-specific interventions and their cultural relevance. Overall, the studies spanned from 2008 

to 2023, with sample sizes ranging from 50 to 500 participants, focusing on early adolescents aged 10–16. Most 

studies employed experimental or quasi-experimental designs with both qualitative and quantitative outcome 

measures. Key outcomes assessed included changes in attitudes, behaviors, and knowledge related to water 

conservation. 

 

 

 

Intervention Details 

The interventions varied widely in format and delivery. Common approaches included classroom-based lessons, 

workshops, and experiential activities such as community projects and role-playing exercises. Studies from 

Bengaluru and Karnataka highlighted innovative methods such as integration with local water management 

initiatives and community-driven projects involving adolescents. Most studies emphasized interactive and 

practical learning methods, incorporating multimedia tools and group discussions. Intervention durations ranged 

from single-session workshops to multi-week programs, with post-intervention assessments conducted 

immediately or within six months of completion. 

 

Funnel Plot and Publication Bias 

A funnel plot analysis was conducted to assess publication bias. The plot suggested minimal bias, indicating that 

the included studies provide a balanced representation of available evidence. Efforts to include grey literature 

and regional studies, such as those from Karnataka and Bengaluru, mitigated potential bias. 

 

Data Trends and Patterns 

Recurring patterns indicated that interventions employing multimedia tools and experiential learning methods, 

such as group projects and role-play, were the most effective in fostering positive attitudes and behaviors. Studies 
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conducted in urban settings, such as Bengaluru, showed more incredible behavioural shifts than in rural areas, 

possibly due to better access to resources and infrastructure. Region-specific interventions in Karnataka also 

demonstrated significant impacts, with local cultural contexts enhancing engagement. Gender-based differences 

were noted, with female participants exhibiting slightly higher engagement and attitude changes toward water 

conservation than males. 

 

Effect Sizes 

Where reported, effect sizes demonstrated a moderate to high impact of educational interventions on attitudes 

and behaviours. For example, studies using pre- and post-intervention assessments reported an average 

improvement of 25–30% in behavior-related scores, with attitudes showing slightly less but still significant 

shifts. 

 

Heterogeneity Analysis 

The studies exhibited moderate heterogeneity, particularly in the design and duration of interventions. This 

variability was mainly due to differences in delivery methods, geographic contexts, and measurement tools. 

Despite these differences, the overall trends and findings remained consistent across the studies.  

 

Limitations of Included Studies 

Common limitations across studies included a reliance on self-reported data, which may have introduced social 

desirability bias, and short follow-up periods, limiting the ability to assess the long-term impact of interventions. 

Additionally, smaller sample sizes in some studies, particularly regional studies, reduced the generalizability of 

findings. 

 

DISCUSSION 

Objective 1: To explore the types and characteristics of educational interventions on water conservation for 

early adolescents. 

 

The review identified various educational interventions for early adolescents to promote water conservation. 

These included structured classroom lessons, multimedia presentations, experiential learning activities, and 

community-based projects. Experiential methods, such as role-playing and group activities, emerged as 

particularly impactful due to their interactive and engaging nature. Additionally, interventions incorporating local 

cultural elements or real-life examples demonstrated higher relevance and resonance with participants. The 

diversity of these interventions highlights the flexibility and adaptability required to meet the varied learning 

needs of early adolescents. 

 

Objective 2: To assess the impact of educational interventions on attitudes and behaviors toward water 

conservation. 

 

Educational interventions consistently positively impacted early adolescents' attitudes and behaviors toward 

water conservation. Participants showed marked improvement in awareness, responsibility, and proactive 

behaviors, such as conserving water at home and influencing peers. Pre- and post-intervention assessments often 

revealed significant shifts in attitudes and actions. This underscores the potential of structured educational 

approaches in fostering behavioral change and enhancing environmental stewardship among young learners.  

 

Objective 3: To examine factors influencing the effectiveness of educational interventions. 

 

Several factors influenced the effectiveness of interventions, including the delivery method, content relevance, 

and the involvement of participants in hands-on activities. Programs that incorporated culturally sensitive 

materials and practical learning tools were more successful in engaging participants and ensuring information 
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retention. Accessibility to resources, such as technology and trained educators, further enhanced the success of 

interventions. Conversely, interventions with limited contextual relevance or passive learning formats had 

reduced impact, highlighting the need for participatory and well-contextualized approaches. 

 

Objective 4: To analyze demographic variations in intervention outcomes. 

 

Demographic factors, such as gender, location, and socioeconomic status, significantly influenced the outcomes 

of educational interventions. Female participants generally exhibited more substantial attitude shifts, potentially 

reflecting a greater sensitivity to environmental issues. Urban settings like Bengaluru often showed more 

incredible behavioral changes due to access to better resources and infrastructure. At the same time, rural 

participants faced challenges stemming from limited educational tools and water scarcity. Addressing these 

disparities requires tailored approaches that consider the unique demographic contexts of learners.  

 

Objective 5: To identify research gaps and recommend future directions. 

 

The review highlighted several research gaps, particularly in long-term impact assessment and the intersection 

of environmental education with socioeconomic and cultural factors. Few studies examined the sustainability of 

behavior changes over extended periods, leaving a gap in understanding the durability of intervention outcomes. 

Additionally, limited attention was given to the role of socioeconomic diversity and its influence on intervention 

success. Future research should focus on longitudinal studies and inclusive educational models to ensure broader 

applicability and sustained effectiveness. 

 

RESEARCH QUESTIONS 

 

Research Question 1: What educational interventions have been implemented to promote water conservation 

among early adolescents? 

 

The review identified various educational interventions to foster water conservation awareness and behaviors 

among early adolescents. These interventions ranged from classroom-based programs using traditional teaching 

methods to innovative approaches involving multimedia tools, experiential learning, and community-based 

activities. Role-playing, group discussions, and interactive projects effectively engage students and promote 

active learning. Additionally, interventions integrating local cultural practices and real-world examples of water 

conservation resonated more strongly with participants, emphasizing the importance of contextualized content 

in education. 

 

Research Question 2: How effective are educational interventions in shaping attitudes and behaviors toward 

water conservation? 

 

Educational interventions consistently improved early adolescents’ attitudes and behaviors toward water 

conservation. Studies reported significant pre- and post-intervention improvements, with participants 

demonstrating greater awareness of water issues and adopting conservation practices daily. The interventions not 

only influenced individual behaviors but also created ripple effects, encouraging families and peers to adopt 

sustainable practices. These findings highlight well-structured educational programs' potential to drive personal 

and community-wide change. 

 

Research Question 3: What factors influence the success of educational interventions in promoting water 

conservation behaviors? 
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The success of educational interventions was determined by factors such as the design and delivery of the 

program, participant engagement, and the relevance of the content to the learners' context. Interventions 

employing interactive and participatory methods, such as hands-on activities and real-life simulations, were more 

effective in fostering behavioral change. Accessibility to resources, such as trained educators and multimedia 

tools, further enhanced the impact. Conversely, interventions that lacked cultural relevance or relied on passive 

learning methods showed limited success, underscoring the need for adaptive and engaging educational 

strategies. 

 

Research Question 4: How do demographic variables such as age, gender, and socio-cultural background affect 

the outcomes of these interventions? 

 

Demographic variables played a significant role in shaping the outcomes of educational interventions. Gender 

differences were notable, with female participants often exhibiting greater shifts in attitudes and behaviors, 

potentially due to heightened sensitivity to environmental issues. Geographic location also influenced outcomes, 

with urban participants benefiting from better access to resources and infrastructure than their rural counterparts, 

particularly in Bengaluru. Socio-cultural factors, such as community norms and household water practices, 

further shaped the effectiveness of interventions, highlighting the need for tailored approaches to address 

demographic diversity. 

 

Research Question 5: What are the gaps in existing research on educational interventions for water 

conservation among early adolescents? 

 

Several research gaps were identified in the existing literature. Long-term impact assessments were rarely 

conducted, leaving questions about the sustainability of behavioral changes induced by educational 

interventions. Limited studies explored the intersection of socioeconomic status and intervention effectiveness, 

an area critical for designing inclusive programs. Additionally, there was a lack of focus on integrating 

technological advancements, such as gamification and virtual simulations, to enhance engagement. These gaps 

indicate the need for future research to explore innovative methods, long-term effects, and inclusive strategies 

to ensure the scalability and durability of educational interventions. 

 

Strengths and Limitations 

The study's strengths lie in its systematic approach, which ensured a comprehensive analysis of diverse 

educational interventions across various contexts. Using established guidelines, such as PRISMA, enhanced the 

credibility and replicability of the review. Additionally, the focus on early adolescents provided valuable insights 

into fostering sustainable behaviors during a formative developmental stage. 

 

However, the study faced limitations, including variability in intervention designs and outcome measures, which 

posed challenges for direct comparisons. The reliance on published literature may have introduced publication 

bias, and the scarcity of long-term assessments limited understanding of the sustained impact of interventions. 

These factors highlight the need for more standardized methodologies and longitudinal studies in future research.  

 

Implications for Practice and Policy 

This study provides insights for designing effective educational interventions to promote water conservation 

among early adolescents. It emphasizes the importance of using interactive, participatory, and culturally relevant 

methods to engage learners and instil sustainable behaviours. Schools can incorporate experiential techniques 

like community projects and role-playing to enhance impact. Policymakers should integrate water conservation 

education into national curricula, prioritize teacher training, and expand programs to underserved areas, 

addressing urban-rural disparities in resources and infrastructure. 
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Cultural factors significantly influence water conservation behaviors. Urban adolescents benefit from structured 

programs and technological tools, while rural participants often rely on traditional knowledge and practices. 

Future interventions should incorporate culturally relevant content, such as local stories and traditional 

techniques, to enhance relatability and engagement. Leveraging community networks and local leaders in rural 

areas can further ensure alignment with socio-cultural values. By integrating cultural nuances and addressing 

demographic disparities, educational programs can become more effective, acceptable, and sustainable, fostering 

a generation of environmentally conscious citizens. 

 

CONCLUSION 

This systematic review underscores the critical role of educational interventions in promoting water conservation 

attitudes and behaviors among early adolescents. Early adolescents, at a formative developmental stage, 

represent a pivotal demographic for fostering environmental stewardship. Interventions integrating interactive, 

experiential, and culturally relevant approaches have proven particularly effective in engaging young learners 

and encouraging them to adopt sustainable practices. Hands-on activities, multimedia tools, and community-

based projects enhance understanding and empower participants to apply these practices in their daily lives. By 

instilling a sense of environmental responsibility at this formative age, these interventions can potentially have 

lasting impacts that benefit both individuals and their communities. 

 

Despite these educational strategies' strengths, existing research limitations highlight areas for improvement. 

Variability in intervention designs, short follow-up periods, and limited consideration of socioeconomic and 

cultural diversity pose challenges in understanding these programs' full and sustained impact. The lack of long-

term studies and standardized evaluation methods further complicates the assessment of outcomes over time. 

Addressing these gaps is essential to refining and expanding the effectiveness of such interventions. 

 

With Bengaluru’s water bodies shrinking by over 70% and nearly all talukas in Karnataka experiencing drought, 

the need for effective educational interventions has never been more urgent. Schools and educational institutions 

must integrate water conservation themes into their curricula, while policymakers should allocate resources to 

ensure the expansion of these programs, particularly in underserved regions. Researchers should prioritize the 

development of innovative technologies and conduct longitudinal studies to assess long-term impacts. 

 

In conclusion, educational interventions are a powerful tool for fostering water conservation among early 

adolescents, contributing to broader environmental sustainability goals. By leveraging these insights and 

addressing the identified gaps, society can empower a generation that is not only aware of environmental 

challenges but also equipped to act as stewards of critical natural resources. 
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