Development of an educational game (web-based and mobile- based) on groundwater conservation and management


ABSTRACT
· Learn while you play is considered the most effecting way of teaching. Internet/mobile based games could be one of the best ways to lure school kids, youth and water enthusiasts to learn the nuances of ground water management. 
· With this backdrop it is proposed to develop an internet/mobile based game that teaches good practices in groundwater conservation in an interactive and fun way. 
· The game should take into account various interventions (artificial recharge, microirrigation, crop diversification) and possible scenarios (drought, surplus rain, contamination etc). The gamer can earn points or coins based on the choices that he (or she) makes. The scores of registered gamers will be stored online and water-smart youths can be identified and certified. The game can be used for training and awareness creation.






CHAPTER-1
INTRODUCTION
· One of the best ways to engage students and instill enthusiasm for hydrology is to expose them to hands-on learning. Using (serious) games in the classroom can engage students, and inspire enthusiasm, while also helping to solidify formal concepts learned in standard curriculum. 
· Learning through games has been shown to increase soft skills, such as critical thinking, creative problem solving, and teamwork (Johnson et al., 2012), skills that are important for future water resource managers.
·  When teaching hydrological concepts, and especially in the context of water resource sharing, where compromises between different interest groups need to be made and conflicts sometimes arise, games can be a good tool to enact different real-world scenarios.
·  Learning through game play can thus be instructive in showing the complexity involved in the management of water resources, for both students and professionals alike (Douven et al., 2012; Rajabu, 2007). 
· There are several games that focus on water resources, many of which have been used and tested at various levels in educational settings. Some examples include Aqua Republica (aquarepublica.com), an online game aimed at promoting sustainable water resource management under growing water demand and scarcity, the World Water Game (Deltares, 2015), where the player decides on measures to avoid water shortages in different regions of the world, and Water: more than just a game, from the Swiss Federal Office for the Environment (FOEN, 2015), where the player can take different water management actions for a city and rural areas along a stream reach. 
· These types of games focus on the player as a single actor, playing to optimize prosperity for the entire society or system. Although single actor games can have a high degree of realism by trying to simulate a real system as much as possible (Medema et al., 2016), the game can be come overly complex, making it more difficult to understand and less attractive in educational settings (Jones, 2011). 
· Additionally, the idea of an individual actor is fundamentally unrealistic; in reality there are almost always many actors involved in water resource decisions. Multi-player, role-playing games, in contrast to singleplayer games, allow different actors to interact, and are inherently more realistic as they provoke social learning and collaborative task activity (Hummel et al., 2010), and can thus be very useful in learning about water resource sharing in educational settings.







CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The present study provides such systematic testing of the effect of collective action games on collective action for natural resource management. Most experimental studies lack a collective debriefing session and can thus contribute to individual learning, but not social learning. To address this shortcoming, our approach includes community-level debriefing to discuss the outcomes of the games and their relevance to the local situation. 
· There are similarities between the use of such behavioral experiments as a tool for learning and role-playing games (RPGs) used for natural resource management. Many RPGs involve complex interactions, where players are asked to take on different roles, either acting them out or using board games or computer simulations. Shah, Verma and Krishnan (2013) report on the use of a detailed RPG to simulate groundwater irrigated production dynamics and possible reform options in India. 
· Although RPGs are often used as a research tool to understand local ecological knowledge and strategies or to validate models, they are also now being used in interventions to improve management of resources such as irrigation systems, biodiversity, or landscape planning (Barreteau et al., 2007, Bousquet et al., 2003). 




2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· Platform Compatibility: Ensuring the game works across various devices and operating systems (iOS, Android, different browsers) can be complex and resource-intensive.
· Accurate Information: Developing scientifically accurate and educational content requires input from experts in groundwater science and education, which can be time-consuming and costly.
· Market Saturation: The educational game market is crowded. Standing out and attracting users can be difficult, especially if the game does not offer unique features or a compelling narrative.
· Development Costs: Creating a high-quality game often requires a significant investment in terms of both time and money, including hiring developers, designers, and subject matter experts.
· Age Appropriateness: The game needs to be suitable for different age groups, which can complicate design and content decisions. Content that appeals to children may not engage adults, and vice versa.



2.2. PROPOSED SYSTEM

· This game is simple in its rules, and there are few options for making decisions, which means that game outcomes can be more easily understood by students, making it a useful addition to a course on water resource management. 
· In the following, we address how effective games are in teaching about water resource sharing to different educational levels, through both game play and game development. 
· An evaluation of Irrigania in the classroom setting is first presented, supported by feedback from several educators who have used Irrigania for teaching about water resource conflicts at both university and high school levels. 
· We then discuss our experiences, together with student feedback, from a course on water games that we facilitated for masters students in geography, where students developed a board and computer game, to be used in secondary school classrooms.



2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Interactive Learning: Games can make complex topics like groundwater conservation more accessible and engaging through interactive gameplay, keeping players motivated to learn.
· Visual and Experiential Learning: Games can use graphics, simulations, and scenarios that depict real-world groundwater issues, making learning more tangible and relatable.
· Wide Reach: Being web-based and mobile-compatible allows the game to reach a broader audience, including students, educators, and the general public.
· Multiplayer Features: Including collaborative or competitive elements can foster teamwork and communication among players, promoting discussions about groundwater conservation.
· Scenario-Based Learning: The game can simulate real-world challenges related to groundwater management, helping players understand the complexities and trade-offs involved in conservation efforts.








2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005









2.5 MODULE DESCRIPTION
· Introduction to Groundwater
· Groundwater Resources and Distribution
· Groundwater Pollution
· Groundwater Conservation Techniques


Introduction to Groundwater

· Objective: Provide a foundational understanding of groundwater, its sources, and its importance.
· Content:
· Overview of the water cycle
· Definitions of groundwater and aquifers
· Importance of groundwater for ecosystems and human use
· Fun facts and statistics about groundwater usage


Groundwater Resources and Distribution

· Objective: Explore the distribution of groundwater resources globally and regionally.
· Content:
· Maps showing global groundwater distribution
· Interactive quizzes on regional groundwater statistics
· Case studies highlighting different aquifers and their significance
· Visualizations of groundwater levels over time


Groundwater Pollution

· Objective: Educate players about the causes and effects of groundwater pollution.
· Content:
· Types of pollutants (chemical, biological, physical)
· Sources of pollution (agriculture, industrial, urban runoff)
· Impact on human health and the environment
· Interactive scenarios where players must identify and mitigate pollution sources


Groundwater Conservation Techniques

· Objective: Introduce players to various techniques and practices for conserving groundwater.
· Content:
· Methods such as rainwater harvesting, water-efficient irrigation, and soil moisture management
· Best practices for household water use
· Role-playing activities where players implement conservation strategies in simulated environments
· Challenges that encourage players to make decisions to conserve water resources







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· In this paper we reported on a pilot study to investigate the impact of behavioral games on communities to manage their shared resources and as such evaluate the possibility of using games as an intervention tool. Our approach is rooted in the notion that if groups can self-govern their shared resources, they can craft effective institutional arrangements tailored to their social and biophysical context.
·  The use of games can create a relatively safe space for social learning by discussing governance options and experimenting with alternative arrangements. Based on fieldwork performed in 2013 and 2014 in which we did the games in 17 communities, we evaluated various types of impact of performing those interventions. We consistently found that the use of individual monetary incentives does not affect the behavior of participants in the games.
·  Surveys performed in the second round of games confirm that participants take the consequences of their decisions seriously, even if there is no monetary stake. This finding is important since the use of individual payments is not desired by NGOs given the potential impact this may have in communities (inequality in payments). The games are not meant to teach communities to adopt a certain solution. As such it is difficult to evaluate the impact of the games (if we would teach a solution, we could check whether this solution is implemented).

