
Introduction: 

 Today the best analytical minds of our developed countries throughout the world are faced with 

fourteen Grand Challenges for Engineering. These Grand Challenges have been determined by the 

National Academy of Engineering and include tasks such as reverse-engineering the brain, preventing 

nuclear terror, and making solar energy economical. Every task is a step towards making the world a 

better place for both our generation and every future generation. This project will help 4th and 5th 

graders relate to the Grand Challenge: provide access to clean water. 

 The world has an abundance of water, but it is not always located in the areas that need it. 

While some areas, like the Middle East, merely lack water; other areas do not have access to water that 

is safe for consumption. Today about 1 out of every 6 people alive cannot access adequate amounts of 

water and each day approximately 5,000 children die from diseases related to insufficient water 

sanitation. Developed countries have produced several methods to clean water including sanitation and 

desalination. These processes are, however, very expensive and most of the areas that lack clean, 

sanitary water are underdeveloped. Therefore, the world needs an economical solution to the Grand 

Challenge of providing access to clean water.  

Summary: 

 Students in teams of 3 to 4 will explore this challenge of providing access to clean water along 

with the engineering process by designing and building a filter. They will have access to various materials 

that have been priced increasingly by their usefulness pushing the students to be creative in the pursuit 

of creating the cheapest filter.  

Time:  

 The entire presentation should take approximately 30 minutes. This includes: 5 minutes for an 

introduction, 7 minutes of design time, 8 minutes of build time, and 10 minutes for testing and 

reflection 

The Challenge: 

 Design a working filter for the cheapest price possible 

 



Materials:



 Procedure: 

 Preparation (Before Class) 

To prepare for this activity several items should be prepared ahead of time 

1. Designate an area for materials and cut apart any materials that have predetermined 



4. Now you should test the students critically thinking in this area by asking questions like the 

following: How would you clean this water? Do you know how we clean our water? Why 

couldn’t you do this in Africa? Follow this up by explaining that many solutions to the clean 

water problem are too expensive to be utilized in these countries.  

5. The above discussion should now be focused upon filters as that is the solution which 

relates to the project the students will have. Some of the cheapest and most economically 

viable solutions that modern engineers have developed are filters. These include clay pot 

filters such as those shown in Visual 2 and Visual 3 and water bottle filters shown in Visual 4. 

Students may have seen some of these water bottle filters.  

6. We suggest showing the students these visuals and explaining to them how filters work. The 

basic science behind filters is that there are microscopic holes in the filter and only items 

that are smaller than these holes will pass through. So in our case, the water passes through 

while contaminants cannot.  

7. Now, introduce the students to their challenge. It will be their challenge to build a working 

filter for the cheapest cost possible. They will be filtering water that contains sand, gravel, 

and paper shreds. The students will have approximately 10-12 materials to choose from 

each with a predetermined cost.  

 

 Design: (7 minutes) 

  This portion of the presentation will introduce the students to the engineering process. 

It will force them to think about and to plan their filter before getting their hands on any materials. 

Make sure that the students understand that the filter should be built on a plastic cup and then the dirty 



price and the quantity (the 3rd and the 4th columns). All of these values will be summed to 

calculate a grand total.  

4. The students should also draw an illustration of their filter.  

5. In order to emphasize the planning portion of this presentation, the prices of the materials 

will double after the initial purchase period.  

6. 



improvements. Students will also elect a “best filter” by comparing cost, effectiveness, and efficiency. It 

is highly suggested that at this point you once again relate the experience to material students have 

already covered or any material you plan to cover in the near future.  

1. Ask each group to send up one representative who will explain and test their filter. 

2. Once all groups have a member up front, ask each to take a moment and explain their filter, 

most importantly what materials they used and what was their total cost. 

3. Next, ask the students to all demonstrate their filters at the same time by pouring the “dirty 

water” through it. We suggest doing this over some type of pan, bucket or tray so that any 

spills are easily collected. This setup is demonstrated in Visual 6. 

4. As the water is running through the filters, make comments about those that are working 

the fastest or most efficiently 

5. Next, ask questions to both individual group members and to the class as a whole about 

how well they think each filter worked. Ask questions like: Which filter worked the best? 

Which was cheapest? Would you drink this water now? Which filter was the fastest? 

6. Now, ask the students about what changes they would make to their filter. 

7. At this point you should lead a discussion about tradeoffs. Talk about how some filters 





Visuals 

 

Visual 1 
Picture taken by Unicef of African women obtaining water from an unsafe well 
 

 

Visual 2 
  A ceramic water filtered being prepared for use. This view shows the bulk of the filter. 



 

Visual 3 
  The ceramic filter in Visual 2 in use 

 

Visual 4 
  A Lifesaver water bottle. This bottle utilizes filtration and other water treatment techniques to 
sterilize water. 
 



 

Visual 5 
 This is an example of a finished filter. The filter should be built so that it can sit on top of a 
plastic cup.  
 
 

 

Visual 6 
 This is a picture of the suggested set up for testing.  
 



Teacher Resources 

This source is the engineering grand challenges website. It gives a good overview of the grand challenges 

of engineering, in particular to this site, the clean water challenge. It is a good starting point to learn 

about the conversation that has started as a result of the grand challenges of engineering 

http://www.engineeringchallenges.org/cms/8996/9142.aspx 

 

This page has some interesting statistics to show the scope of the clean water problem. It has an 

interactive map that shows how many people suffer from the shortage of clean water. It is good to get 

an idea of the big picture when it comes to the clean water grand challenge. It is also a page that might 

be worth showing to students if time permits. 

http://water.org/water-crisis/water-

http://www.engineeringchallenges.org/cms/8996/9142.aspx
http://water.org/water-crisis/water-facts/water/
http://environment.nationalgeographic.com/environment/freshwater/freshwater-crisis/
http://www.youtube.com/watch?v=q7MxsDmGEVY


The following video is a TED talk that demonstrates a newer strategy for the treatment of dirty water. It 

gives a background for the issue and a new viewpoint for the approach of the challenge. 
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