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Introduction
Saima, a sixth-grade student from

Chamoli, was always fascinated by the

world around her. She loved observing

how things worked, from the way

bridges spanned rivers to how plants

grew in her garden. One day, her

teacher, Mrs. Nautiyal, introduced the

class to the concept of STEM, which

stands for Science, Technology,

Engineering, and Mathematics. Mrs.

Nautiyal explained that STEM is about

understanding and solving real-world

problems using knowledge from these

four areas.

Saima was intrigued. She wondered how she could use STEM to address challenges in her own

community.

Understanding STEM Components

Science

Science is the study of the natural world. It involves observing, experimenting, and

understanding how things work. For example, learning about weather patterns or how plants

grow are parts of science.



Technology

Technology refers to tools and machines that help us solve problems or make tasks easier. This

includes everything from computers and smartphones to simple tools like hammers and

screwdrivers.

Engineering

Engineering is about designing and building things to solve problems. Engineers use scientific

and mathematical principles to create structures, machines, and systems.

Mathematics

Mathematics is the study of numbers, shapes, and patterns. It helps us measure, calculate, and

understand relationships between different things.

Identifying a Community Problem

Project Title: Saima’s Rainwater Harvesting System to Solve Water Scarcity

Project Overview

In Saima’s village, water scarcity is a big challenge, especially during the dry season when the

main water sources dry up. Determined to help her community, Saima decided to use STEM

(Science, Technology, Engineering, and Mathematics) to create a rainwater harvesting system.

Her goal was to capture and store rainwater so the village would have a reliable water supply

throughout the year. This project details how Saima applied each part of STEM to plan, build,

and test her rainwater harvesting system.

Project Objectives

● Learn about the Water Cycle to understand how water moves and can be collected.

● Design a Rainwater Harvesting System that collects and stores rainwater effectively.

● Build and Test the System to make sure it works properly.

● Calculate the Village’s Water Needs to ensure the system can supply enough water.



Materials Saima Used

• Gutters/Drainage hoze to collect rainwater from rooftops

• Pipes to channel water from the gutters into the storage tank

• Large Storage Tank to store the collected rainwater

• Measuring Tape to calculate the length of pipes and the size of the tank

• Calculator for figuring out water needs and capacity

• Notebook and Pen for tracking data and taking notes

Prototype Model Description for Saima’s Rainwater Harvesting System

The prototype model for Saima’s rainwater harvesting system was designed to capture,

channel, and store rainwater efficiently, providing a sustainable solution to water scarcity in

her village. This simple yet effective model incorporates the basic elements of collection,

transport, and storage to ensure that rainwater can be used during dry seasons. Here’s how

each part of the prototype model works:

1. Rainwater Collection System (Gutters and Rooftop Catchment) •

Purpose: The rooftop catchment area is designed to collect rainwater that falls on village

rooftops.

Components: Gutters are installed along the edges of rooftops to collect and channel

rainwater.

Function: As rainwater hits the rooftop, it flows into the gutters, which direct the water toward

pipes. This prevents water from spilling off the roof and captures as much rainfall as

possible.

2. Water Transportation System (Pipes)

Purpose: The pipes transport collected rainwater from the rooftop gutters to the storage tank.

Components: PVC or metal pipes are connected to the gutters, allowing water to flow directly

into the storage tank without losing any along the way.



Function: The pipes are set at a slight angle to ensure smooth flow, reducing the risk of clogs

and ensuring water reaches the storage tank efficiently.

3.Water Storage System (Storage Tank)

Purpose: The storage tank holds the collected rainwater, allowing it to be used later during the

dry season.

Components: A large, sealed storage tank is placed in a central location, with a covered lid to

prevent contamination and evaporation.

Function: The tank is large enough to store sufficient water for the village’s daily needs. The sealed lid

keeps the water clean and prevents mosquitoes from breeding in it. A tap is fitted at the bottom of the

tank to make it easy to access the stored water.

4. Overflow and Filtration System

• Purpose: To manage excess water during heavy rain and ensure clean water enters the storage

tank.

• Components: An overflow pipe at the top of the tank releases extra water if the tank gets full. A

simple mesh filter is installed in the gutters to remove leaves and debris before water enters the pipes.

• Function: The overflow pipe prevents damage to the tank and surrounding area by safely

redirecting excess water. The filter ensures clean water enters the tank, keeping it suitable for

drinking and household use.

5. Water Level Indicator

• Purpose: To monitor the water level in the tank so that villagers know how much water is

available and can manage usage during the dry season.

• Components: A basic water level indicator inside the tank shows the current water level.

• Function: The indicator allows Saima and the villagers to keep track of the stored water and

conserve it when levels are low, helping them manage water use wisely.

How the Prototype Model Works

When it rains, the water flows down the rooftops into the gutters, which then channel the water through

pipes into the storage tank. The overflow system handles extra water during heavy rain, while the filter



removes debris. The tank stores the water safely, and the water level indicator helps the villagers monitor

their supply.

This prototype is simple yet practical, effectively capturing rainwater and storing it for future use. It can

be scaled or modified based on the village’s needs and serves as a sustainable solution to Saima’s village’s

water scarcity problem.

Applying STEM to Solve the Problem

In this section, we’ll explore how Saima used each part of STEM—Science, Technology,

Engineering, and Mathematics—to solve the problem of water scarcity in her village. Saima’s

journey shows how STEM can help us understand a problem and find creative solutions.

1. Science: Understanding the Water Cycle

To find a solution for water scarcity, Saima

first needed to understand where water comes

from and where it goes. She learnt about the

water cycle, which involves four main steps:

• Evaporation:When the sun heats up

water in rivers, lakes, and oceans, it turns

into vapour and rises into the sky.

• Condensation: In the sky, water

vapour cools and forms clouds.

• Precipitation:When clouds get heavy,

water falls as rain, snow, or hail.

• Collection: Rainwater collects in rivers, lakes, and groundwater, eventually flowing back

into the cycle.

Saima realised that by capturing rainwater when it falls, her village could store extra water to

use during the dry season. This understanding of the water cycle gave her the foundation for

a solution: rainwater harvesting.



2. Technology: Designing a Rainwater Harvesting System

Now that she knew rainwater could be collected, Saima used technology to design a system for

rainwater harvesting. This meant creating a way to collect and store rainwater safely. She

planned out a system using simple tools and materials:

• Gutters and Pipes: She decided to use gutters on rooftops to collect rainwater, which

would then flow through pipes.

• Storage Tank: Saima chose to store the water in large, clean tanks that could hold

enough rainwater for the village’s needs.

She even looked up pictures of rainwater harvesting systems online to see how others had done

it. Saima’s understanding of technology helped her design a system that was both simple and

effective, using everyday tools to build a system that could collect and save rainwater.

3. Engineering: Building the System

Once the plan was ready, Saima moved on to the engineering part: actually building the

rainwater harvesting system. She asked her family and neighbours to help, turning her design

into a real structure.

• Gathering Materials: Saima and her team collected gutters, pipes, and a large storage

tank.

• Installing Gutters: They attached gutters to the edges of rooftops in a way that would

catch the rainwater flowing off during a storm.

• Connecting Pipes: The pipes were connected to the gutters, allowing rainwater to flow

directly into the storage tank.

• Testing the System: Once everything was set up, Saima tested the system by pouring

water into the gutters to see if it flowed smoothly into the tank.

With teamwork and careful construction, Saima’s engineering skills brought her rainwater

harvesting design to life. The system was simple but strong, and it worked exactly as she had

planned!



4. Mathematics: Calculating Water Needs

Saima knew that understanding mathematics was important to ensure the rainwater harvesting

system met the village’s needs. She needed to figure out:

• How much water her village uses each day: Saima counted how much water her family

and other villagers needed for drinking, cooking, and cleaning.

• How much water the system could collect: Using her knowledge of the water cycle,

Saima estimated how much rain her village received during the rainy season and calculated

how much of it the system could store.

By multiplying the amount of rainfall by the size of the storage tank, she figured out whether

the tank was big enough to last through the dry season. With these calculations, Saima

confirmed that the system could meet the village’s needs, ensuring they’d have enough water

until the next rainy season.

Summary of Saima’s STEM Application

Saima’s project showed how each part of STEM—Science, Technology, Engineering, and

Mathematics—helped her understand, design, and build a solution to her community’s problem.

Through science, she learnt about the water cycle. Using technology, she designed a rainwater

harvesting system. With engineering, she built it, and using mathematics, she made sure it would

work for her village’s needs.

Implementing the Project

Community Involvement

Saima presented her plan to the village council. She explained how the rainwater harvesting

system worked and how it could alleviate the water scarcity problem. The community agreed to

implement the project.

● Collecting Rainwater: During the first heavy rainfall, Saima and her community saw the

system in action, with rainwater flowing into the tank just as planned.

● Monitoring Water Levels: Saima tracked how much water was being stored and used,

ensuring there was enough to last through the dry season.



● Encouraging Water Conservation: Saima explained to the villagers how to use the

stored water wisely, especially during the driest months.

Evaluating the Impact

Project Evaluation

Did the System Meet Water Needs? Saima checked whether the amount of water stored was

enough for the village.

Was the System Efficient? She looked for leaks, clogs, or any issues in the flow and made

adjustments to improve efficiency.

Was the Community Involved? Saima encouraged everyone to participate in building,

maintaining, and using the system, which helped create a sense of shared responsibility.

Expected Outcomes

• Reliable Water Source: The village now has a dependable source of water during the

dry season, thanks to Saima’s project.

• Increased Community Awareness: Saima’s project inspired the community to value

water and take action in conserving it.

• Potential for Future Improvements: Seeing the success, the villagers are open to

expanding or upgrading the system.

Reflection

Through this project, Saima learnt the power of STEM in solving real-world problems. Her

knowledge of the water cycle, simple technology, engineering skills, and math calculations

helped her create a sustainable water solution for her village. Saima’s project shows how STEM

skills can make a difference, inspiring others to explore, innovate, and help their own

communities.



Encouraging STEM Exploration

Inspiring Others

Saima’s successful project inspired her classmates and other villagers to explore STEM. They

started looking for other challenges in their community that could be addressed using science,

technology, engineering, and mathematics.

Continuing the Journey

Saima continued to learn and apply STEM principles, eager to tackle new problems and make a

positive impact on her world.

Conclusion
Saima’s journey demonstrates how understanding and applying STEM can lead to innovative

solutions to real-world problems. By exploring science, technology, engineering, and

mathematics, students can develop the skills and knowledge needed to make a difference in their

communities and beyond.


