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Water: The Impending Crisis  
Subject Area(s)  Earth and Space  

Activity Title Water: The impending Crisis  

 

 
 
 
 
 
 
 
 
 
 
 
 
Grade Level   12  (9 - 12) 

Activity Dependency None 

Time Required approx. 270 minutes 
Time Required Note: This activity is intended to be carried out in a 
setting of 45-minute time periods over a span of 6 days 

Group Size  3  
Expendable Cost per Group US $10 (variable depending on group’s designs) 

Summary 

Water is the single most important substance required to maintain life.  Through this engaging 
6-day activity, students are exposed to the realities of water contamination, water treatment, and 
new technologies in global water treatment.  At each phase of the activity, students are taken 
deeper into the realities of water contamination and water shortage and the necessity of water 
treatment and purification processes. 
 

 

Image 1 
Image file: water_crisis.jpg 

ADA Description: Three pictures: (Left to Right) Person drinking contaminated water with skull and 
crossbones on the glass; Planet earth showing a limiting water supply running out with cities bordering 

the perimeter with a faucet on the left side; Planet earth in the backdrop of a contaminated ocean of 
bottles and trash 

Source/Rights: Left to right: 
1. http://allaboutwaterscarcity.weebly.com/causes-of-water-scarcity.html 

2. http://economictimes.indiatimes.com/photo/47940525.cms 
3. http://www.newhealthadvisor.com/Diseases-Caused-By-Water-Pollution.html 

 
Caption: Water contamination and water shortage are at the pinnacle of the next major world crisis. 

http://allaboutwaterscarcity.weebly.com/causes-of-water-scarcity.html
http://economictimes.indiatimes.com/photo/47940525.cms
http://www.newhealthadvisor.com/Diseases-Caused-By-Water-Pollution.html
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Engineering Connection 
The designing and implementing of new water treatment processes involve specific engineering.  
Mechanical and material engineers are involved in the innovation of new, more efficient water 
filtration devices, which crystal engineering is involved in the innovation of nanotechnology used 
in improving desalination techniques.   
 

Engineering Category =  
Choose the category that best describes this unit’s amount/depth of engineering content:  
1. Relating science and/or math concept(s) to engineering  
2. Engineering design process  
Keywords 
water filtration, desalination, contaminants, pollutants, water conservation, water treatment 
 

Educational Standards (List 2-4) 
Source, year, standard number(s)/letter(s), grade band and text (its unique ID# is optional) 
State STEM Standard  

Source: The provisions of this §112.36 adopted to be effective August 4, 2009, 34 TexReg 5063. 
 (15)  Fluid Earth. The student knows that interactions among Earth's five subsystems influence climate and resource 
availability, which affect Earth's habitability. The student is expected to:  (C)  quantify the dynamics of surface and 
groundwater movement such as recharge, discharge, evapotranspiration, storage, residence time, and sustainability; 
ITEEA Standard  

 Standards for Technological Literacy: Content for the Study of Technology 
Identifier:  http://purl.org/ASN/resources/S11416C0 
Students will develop an understanding of the attributes of design. 

 
Students will develop an understanding of the role of troubleshooting, research and development, invention 
and innovation, and experimentation in problem solving. 
 

NGSS Standard  

Students who demonstrate understanding can: 
HS-ESS3-
2. 

Evaluate competing design solutions for developing, managing, and utilizing energy and mineral 
resources based on cost-benefit ratios.*  

CCSS Standard  
Science:  E. Human practices and their impacts 
            4. Understand land and water usage and management practices. 
Pre-Requisite Knowledge 

• Students should already be familiar with structural features concerning bodies of water.  
 

Learning Objectives 
After this activity, students should be able to: 
• Demonstrate a clear understanding of the water shortage that faces many people around the world. 
• Describe the components and development of water filtration devices.   

Materials List 

https://www.teachengineering.org/search_standards.php
https://www.teachengineering.org/iteea.php
http://asn.jesandco.org/resources/D10003E9
http://purl.org/ASN/resources/S11416C0
https://www.teachengineering.org/ngss.php
https://www.teachengineering.org/common_core_math.php
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• computer with internet access and a projector 
• Each group will need access to a computer with internet access 
• Various materials for building water filters – students provide their own  

o Water bottles, rocks, sand, leaves, coffee filters, charged charcoal, etc.  

Introduction / Motivation 
Day 1: On this day, guide a discussion on the importance of and dependence on water for our 
daily lives.  The objective for today is to emphasize the urgency of the water crisis that is on the 
brink of effecting the lives of everyone in the entire world.   
 
OPTIONAL: begin by separating students into groups of three and have them brainstorm 
questions as a group and present their ideas to the class.  If time management is a concern, the 
teacher may opt to lead the discussion and put students in groups after the discussion.  The 
outline below is for teacher-led discussion. 
 

• Ask students: What natural resources do we depend on the most? 
o Possible answers: sun light, food, water, shelter, fossil fuels, energy resources, 

etc. 
• Write students’ responses on the board as they give their answers, asking each student 

to elaborate as to WHY we depend on that resource – write down responses.   
• Ask: What do you think would happen if that resource was not available anymore?   

o Possible answers: some will cause wars, some will force people to find 
alternatives 

• Ask:  Which of these resources do you think has the greatest negative implications if it 
were to run out? 

o Answers will vary, leading into the video. 
https://www.youtube.com/watch?v=VIaw5mCjHPI  

• After video, continue discussion by asking: What would be the implications if water ran 
out? Political? Economical? Social? Demographical? 

o Possible answers:  people would fight each other for water, the price of 
everything would go up if water started to run out, poor people would be at a 
disadvantage because they wouldn’t be able to access water if it costed too 
much 

• After discussing implications of running out of water, ask: Why are we running out of 
water?  

o Possible answers: because we waste it, it gets contaminated, we use too much of 
it 

• Show video: https://www.youtube.com/watch?v=On9WRrFHVjY  
• After video, ask: What can we do about it?  

o Possible answers: don’t use as much water, purify the water after use, find ways 
to recycle water 

• After discussion, separate students into groups of three (if not done prior), and 
introduce group objective: NOTE for this portion of the activity, students need internet 
access  

https://www.youtube.com/watch?v=VIaw5mCjHPI
https://www.youtube.com/watch?v=On9WRrFHVjY
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o Students will research methods of water purification.  They will take notes and 
record designs of at least three different water filtration methods.  Be sure 
students record filter designs, how each component of the filter works, the 
materials that are used, etc. 

Vocabulary / Definitions 
Word Definition 

conservation Preservation and restoration of natural resources. 
potable water Water fit for consumption. 
non-potable water Water not fit for consumption. 

Procedure 
 
Before the Activity 
• Assure that students each have a copy of the rubric for building their water filter.  Go over the rubric 

with the students to ensure they understand the expectation. 
•  

With the Students 
Day 2:  Have students use the ideas gathered in their research to design an ORIGINAL water 
filter.  Provide rubric.  They may use any materials, but they may not replicate an already 
existing filter. The objective is for students to use their research on different water filters, and 
design a unique and improved design.  As they form their water filter, they must consider the 
Approach, the Benefit (Cost Benefit), and the Competitiveness of their product.    
 
Day 3:  Have students  continue the design process by specifying their approach (procedure) for 
building their water filter.  By the end of this day, students much provide a list of materials that 
they will be using.   

o Note: Review the materials that students will be needing and provide any 
supplies that groups have in common.  Some examples could include:  
 Water bottles, rocks, sand, leaves, coffee filters, charged charcoal  

 
Day 4 and 5:  On Have students build and test their water filter making modifications as 
necessary.  Throughout these days, students must test their filter several times and record any 
improvements or limitations of their filter.  Modifications can be made to the design, however, 
if students will change the materials to be used, they must supply a new materials list to the 
teacher.   

o Note:  Teacher should suggest that students make a mini- version of the filter, if 
possible, in order to conserve supplies as students test their filter.   

 
Day 6: Have groups  test their filters and compare results with the other groups in the class.  The 
teacher will need to prepare a sample of contaminated water for each group before students 
arrive to class.  Teacher NOTE: Be sure each sample of contaminated water contains the same 
amount of contaminants (dirt, sticks, rocks, dye, etc.) so that it is fair for each group.  This 
should take  

• Provide each group with a sample of “contaminated” water (water with dirt, leaves, 
sticks, other materials) to test the efficiency and quality of their filter. 
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• Have students use their observations to explain the most effective method of water 
treatment by comparing the different groups’ filter designs and outcomes.  Students 
discuss: 

o Which group provided the most effective filter? What evidence is there to 
support this claim? 

o How can this design be improved? 
 
Attachments 

- Water filter rubric (pdf) 
- Call to Action Rubric (pdf) 

Safety Issues 
• Students must practice safety dealing with contaminated water samples – no eating or drinking in the 

lab. 
 
 

Troubleshooting Tips 
o Note:  Teacher should suggest that students make a mini- version of the filter, if 

possible, in order to conserve supplies as students test their filter.   
o NOTE: Be sure each sample of contaminated water contains the same amount of 

contaminants (dirt, sticks, rocks, dye, etc.) so that it is fair for each group.    
 

Assessment 
Before the Activity 

Provide students with a second rubric to guide them through the extension activity.   
(Call to Action Rubric in attachments) 
Activity Extensions 
For the last part of the activity, lead a discussion about the purpose of this activity.   

• How has this project changed your perspective on the potential water shortage crisis?     
o Answers will vary 

• How can we bring awareness to the public about the problems that exist and the 
possible solutions? 

o Possible Answers:  Make videos, write to the media, use social media 
o Teacher show videos: https://www.youtube.com/watch?v=iRGZOCaD9sQ 

 https://www.youtube.com/watch?v=4V-KoJGGJ4s 
o Students can come up with a “Call to Action” in order to inform people and begin 

a movement toward the change in how the public views water consumption, 
preservation, treatment, and conservation.  Provide a rubric for students to 
follow.  Students may create a movie, write a letter to the editor of the local 
newspaper, or another form of social media to propose a call to action.   

 

https://www.youtube.com/watch?v=iRGZOCaD9sQ
https://www.youtube.com/watch?v=4V-KoJGGJ4s
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Activity Scaling 
• For lower grades, students can replicate a water filter that already has a set design and then have a 

class discussion on how that design may be improved suggesting modifications.  The class comes up 
with a new design and builds it together.   

 

Contributors 
Danielle Pena, Andrew Pardo, Juan C. Noveron 

Supporting Program 
Engineering Research Center for Nanotechnology-Enabled Water Treatment, Department of Chemistry, 
University of Texas at El Paso 
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This content was developed by the Engineering Research Center for Nanotechnology-Enabled Water 
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Classroom Testing Information 
 
This lesson has been tested in a classroom at Canutillo High School in El Paso, TX from the dates of 
August 29 – September 6, 2016 (six instructional days).  This lesson was taught in a classroom of 27-30 
senior high school students.   
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