
 

Activity Title:  W1 - Errors do not bother me + water filter 

It's garbage! Turn bottle caps into household items and sell them! 

Total Time: 3 Hours. 

Student Age: 14-16 years. 
 
Application Area:  Water quality, geography, chemistry, biology, math. 

Key Words: Water, contamination, filter, sediment variants 

Materials/Materials (Picture 1): 
 

• ½ liter marsh water or contaminated tap water (water quality is not important.) 

• 2 liter cap plastic bottle 

• Cut the 2 liter plastic bottle from half (get help from an adult when cutting) 

• 1000 ml beaker 

• 2 x 560 ml plastic cups 

• 1 spatula (spoon) aluminum potassium sulfate 

• 2 glasses of fine sand (200 mL paper cup) 

• 1 glasses of coarse sand (200 mL paper cup 

• 1 cups small pebbles (200 mL paper cup) 

• 1 sheets of filter paper (to drain water) 

• 1 pack tires 

• 1 spoons for mixing 

• 1 spatula (for placing aluminum potassium sulphate) 

 

Picture 1: Materials 

 

 
 



 

Theme: 
 
• Water and healthy Food 

 

Considerations: 
 
• The necessary precautions must be taken for cutting-drilling operations. If necessary, 

assistance from an adult is recommended. 

• Water quality is not important for the water activities to be used in the event. For 

example, tap, well water can be used. 

• The quantities of measurement of the materials to be used must be observed. For 

example, the cup selection requires 560 mL of glass. 

 
Introduction: 
 

A “watershed” is an area of land from which all the water drains to the same location, 

such as a stream, pond, lake, river, wetland, or estuary (see figure below). A watershed can 

be large, like the Colorado River drainage basin, or very small, such as all the water that 

drains to a small farm pond. Large watersheds are often called “basins” and contain many 

small watersheds. 

Watersheds can transport non-point source pollution. Non-point source pollution is 

associated with rainfall and snowmelt moving over or through the ground, carrying natural 

and human made pollutants into water sources.  

Examples of non-point source pollutants are fertilizers, pesticides, sediment, gas, and oil. 

Pollutants accumulate in watersheds as a result of various human and natural activities. These 

pollutants, while sometimes inevitable, drastically alter the state of the ecosystem. If we can 

determine the type of pollutant and its cause, then we can classify the source of the pollutant 

and take preventative measures to reduce any further contamination (H2Odistrubutors, 2022). 

The basin, a river or a lake basin, covers the entire area between the source of the river 

and the place where it ends, which gives water to the river. These areas where water collects 

and drains water with its main arm and side arms are called watershed. The levers that feed 

the basin can carry a lot of pollution into the basin. If the reason and pollution type is known, 

carried to the basin, classify the source of pollution and take preventive measures to reduce 

further contamination (Picture 2). 



 

 
Picture 2: Watershed 

 

In this activity it will carry out a filtration activity which we can call anti-pollution or 

mitigation. Filtration or filtration is any of the various mechanical, physical or biological 

processes that separate solids from liquids (liquids or gases) by adding an environment that 

only liquid can pass through (Picture 3). 

 
Picture 3: The child examines the water 

 

At the end of the activity, first of all students discover the importance of clean water, 

the water cycle in nature. They learn that the water in nature is collected in the basins, its journey 

to the basins, and pollution is carried by the arms that feed the basin. 

It is expected to design a device that can clean up a sample of dirty water by generating 

ideas about the solutions for these pollutant situations (Specialty, 2022). 



 

 

Aim of The Activity: 
 

• To identify and determine the connection between land usage activities within a basin 

and water quality. 

• To design and build a working device, test and evaluate results, and implement an 

engineering design cycle to make improvements. 

• To learn to evaluate, graphically and apply the scientific method. 

 

 
 

Activity Process: 
 

Preparation Phase: 

1. Divide the candy into the sandwich bags (you may want to manipulate the 

bags so that the assortment of candy represents a particular land use area by adding more of 

a certain type of pollutant, rather than relying on a random mix). You may either have one 

bag per student or one bag per group of students. You should have about 30 pieces of candy 

per bag. Each bag represents a water sample from a watershed. 

 

2. Ask the class to define the word pollutant. Tell them that each color of skittles 

represents a different kind of pollutant. You can use the visual aids provided in Appendix D 

to hang up in the classroom. 

PURPLE = Sediment 

RED = Pesticides 

GREEN = Fertilizers 

YELLOW = Oil and Gas 

ORANGE = Toxic Waste 

 

Discuss each of these pollutants with the students. Ask them where they come from, 

what they are used for, how they can be beneficial, and how they may be harmful. Refer to 

the Land Use Chart on the previous page for more information. Discuss what land-use 

means, and what kind of land use may cause the different kinds of pollution. 

 



 

3. Distribute the graph paper to each student or group. Tell the students that 

they will be drawing a bar graph to show the number of pollutants found in their "water 

sample." Show them the sample graph provided. Have the students label the x-axis with the 

pollutant types and the y-axis with the amount of pollutants. 

4. Give each group a "water sample." Tell the students to separate and count the 

number of each pollutant and graph them on the paper. Remind the students that they 

cannot eat the skittles until they are finished with their graph! 

5. Ask the students to try and determine what land use activities are occurring in 

their watershed according to the "water sample."  

For example, a water sample from an area with a lot of agricultural use may have 

more sediment, fertilizer, and pesticides. Refer to the Land Use Chart on the previous page 

for more information. 

6. Discuss how each water sample is different. While some samples might 

contain an abundance of one type of pollution, almost all types of pollutants can be found in 

every sample (even if they are small amounts). Discuss strategies to reduce pollution. How 

can the students do this on a large scale (in their community) or small scale (in their own 

home)? 

 

Design Steps: 

1. The 2-liter bottle with the cap spills muddy water through the funnel. You notice 

how it looks and smells (Picture 4) 

 
Picture 4. Step 1 

 



 

2. The bottle cap is closed and is shaken for 30 seconds. The water is then drained 10 

times between two plastic cups (Picture 5). 

 

 
Picture 5. Step 2 

 

3. The water is poured into the bottle with the top cut off. Once again, it's taken care 

of how the water looks and smells (Picture 6). 

 
Picture 6. Step 3 

 

4. 2 tablespoons of straw (aluminum potassium sulfate) is added to the water in the 

bottle. Water is mixed with a spoon for five minutes. Students answer “What do 

you notice when you mix the water?” (Picture 7). 



 

 
Picture 7. Step 4 

 

5. 20 minutes of water sitting (crashes), checking how it looks and smells (without 

moving it), (Picture 8). 

 
Picture 8. Step 5 

 

6. A rubber band is used to secure the filter paper to the opening of the bottle being 

cut off at the bottom. You put it upside down in the beaker (Picture 9) 



 

 
Picture 9. Step 6 

 

7. Gravel falls into the bottle. Then the big sand falls on the gravel and the thin sand 

falls on the big sand (Picture 10). 

 
Picture 10. Step 7 

 

8. Careful not to break the top layer of sand, approximately two liters of clean tap 

water is carefully spilled. The water that rehydrates is emptied from the beaker 

(Picture 11). 



 

 
Picture 11. Step 8 

 

9. Muddy water is passed through the top filter, taking care to leave the sediment in 

the water bottle (Picture 12). 

 
Picture 12. Step 9 

 

10. After the entire water has passed through the filter, muddy water is compared with 

filtered water. Students answer “How do they look different?” (Picture 13). 



 

 
Picture 13. Step 10 

 

Assessment: 
 
The design of students can be displayed within the school. Different products can be created 
by diversifying waste materials used. 

 

Goals Must be 
improved (1) 

Medium 
(2) 

Good  
(3) 

Very 
good (4) 

     
Expressing yourself     
Participating discussion     
The Originality of Developed Design     
Relationship between the  developed 
design and theme 

    

Harmony with the groupwork     
Using Scientific process skills     
Effectiveness of presentation     
Total     

 
Links:  

Freepik Company, S. L. Images. Retrieved 12.09.2022 from https://www.freepik.com/ 
 
H2Odistrubutors. (2022). Making an Emergency/Makeshift Water Filter. 
https://www.h2odistributors.com/pages/info/how-to-make-a-water-filter.asp 
Specialty, S. (2022). 21 Easy Homemade Water Filter Plans. https://www.sunrisespecialty.com/how-

to-make-water-filter 
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