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Alien Apocalypse Water Clean Up 
  

Grade level Target grade = _middle school and scalable down to grade 5th grade and up to grade 12 

Subject area(s) chemistry, life science, measurement, physical science, problem solving, reasoning & 
proof, science & technology  

Estimated Time Required  120 minutes 
 
Maker Challenge Recap: Students are given the challenge to clean a contaminated water sample 
using conventional filtration materials and then additionally with Nano-materials. In the first 
phase, students will use an inquiry-based model to discover how the sequencing of filter 
materials will increase the amount contaminants removed from the water sample. The goal of the 
first stage is twofold. Design a water filter system using the materials provided that generates the 
cleanest sample as well as the largest volume possible. In the second phase, students will take the 
water they have filtered, but still contaminated with a dye, and explore how different 
nanomaterials can be utilized to remove additional particulates, and deliver clean drinkable 
water. 

 
 

Maker Materials & Supplies 
Empty water bottles (either 2-liter or smaller)  
Assortment of non-conventional/recycled filter materials such as: sand, pine cones, gravel, cotton 
pillow cases or sheets, ground up tires, shredded recycled paper, synthetic clothing 
(shredded or cut into squares), pasta shells, etc. The key here is that materials should be recycled 
household items found in in most homes or yards. Therefore, no cotton balls, activated charcoal, 
paper towels, etc. 
Alien glitter(star shaped to show alien contamination) 
Ring stands (1 per group)  
Clamp 
Electronic scale  
100 ml Graduate cylinder (1 per group) 
150/200 mL beaker 
I Pad wireless probe for turbidity (can be shared by class) 
I Pads 
Poster Board  
Nanomaterials (Iron Oxide, Graphene, and ZIF) 
Simulated contaminated reservoir water – start with 4-6 liters of water. Add small amounts of 
dirt/soil, floor sweepings, sawdust, and 50 ml of Methylene blue for every liter of water. Be 
creative in making your contaminated water. Just be sure to warn students to not drink the water 
at any stage in the process. 
 
 
Kickoff: Aliens from the planet Zandar have attacked earth and wreaked havoc on all aspects of 
human life and infrastructure. The Zandarians are defeated and sent back to their part of the 
galaxy. Your city is left with no utility service including clean drinking water. In addition to the 
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normal pollutants such as soil and metals, before leaving Earth, the Zandarians contaminated the 
reservoirs of all major cities across the world with debris from the battle and other pollutants of 
an unknown origin. Because of this, the drinking water now has a blue/green color that scientists 
believe was left by Zandarians. Your challenge is to filter the water in two stages. However, 
because of the battle with the Zandarians, and extreme post-apocalyptic looting, all retail stores 
that might have once had cotton balls or activated charcoal (common filter materials) are empty. 
Therefore, students must use non-conventional/recycled materials to remove as much visible 
contamination as possible and the largest volume of water possible. Then use Nano-Materials 
made available by a special team of research scientists who kept the nan-materials hidden during 
the battle.to remove the unknown contaminant that has dyed the water. The team that perfects the 
two-stage process based upon the rubric established will win the competition and receive a prize 
determined by the instructor.   
  
 
 
 

Maker Time:   Have each team engage in the Engineering design process (Identify the problem, 
research and brainstorm, build, test and improve. Suggest they develop a criterion for what order 
they are going to layer their filter materials. It could be the largest diameter to smallest or the 
opposite. Will it be to use large amounts of the most abundant materteral first? Be sure to have 
them sketch each trial with the materials in their home-made filter. Require that teams record not 
only the mass of different filter materials but also the volume if possible and place in a data 
chart. 
 
Before second trial can begins, each team must show new trial model to the teacher and 
articulate how the new model is different than the original and basis for the change.  
 
Repeat the engineering design process again for the last trial. 
 
For each of the three trials, have students take pictures of the contaminated water before and 
after each trial. Students can also record turbidity of each trial in the data table. 
 
After the first three trials students will observe that the water is still contaminated by an 
unknown material as the water is still a different color. 
 
Given the choice of three to four nano-materials, students will treat the still contaminated water 
to remove final contaminant that is causing the color. Based upon the nanomaterial that is used, 
students will predict or identify the material that was contaminating the drinking water. 
 

Wrap Up:  Students will create a poster that shows the all three trials of filtration. The poster 
will articulate how they used the engineering design process to create, evaluate and modify their 
filtration process. The team that wins the competition will receive a certificate of award for their 
effort and their picture on bulletin board that recognizes student achievement in science. 
 
Alternative Wrap Up: Students can choose another activity to share what they have learned. 
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Examples: 
 

• PSA Video – students can film a PSA that gives guidance on how to clean post-apocalyptic 
tainted water. 

 
• Brochure – with step-by-step instructions. 

 
• Movie trailer – incorporate I-Movie templates that show previews of how humans survived 

post-Zandarian. 
 

Attachments: Student Sheets 
 

Contributors: Mariana Marcos, Dino Villagran 
 
 
TEKS addressed:  
 
C. 2. (B) know that scientific hypotheses are tentative and testable statements that must be 
capable of being supported or not supported by observational evidence. 
 
C. 2. (E) plan and implement investigative procedures, including asking questions, formulating 
testable hypotheses, and selecting, handling, and maintaining appropriate equipment and 
technology; 
 
C. 2. (F) collect data individually or collaboratively, make measurements with precision and 
accuracy, record values using appropriate units. 
 
C. 2. (H) organize, analyze, evaluate, build models, make inferences, and predict trends from 
data. 
 
C. 2. (J) communicate valid conclusions using essential vocabulary and multiple modes of 
expression such as lab reports, labeled drawings, graphic organizers, journals, summaries, oral 
reports, and technology-based reports. 
 
NGSS Standards: 
 
MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to 
ensure a successful solution, taking into account relevant scientific principles and potential 
impacts on people and the natural environment that may limit possible solutions. 
 
 MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how 
well they meet the criteria and constraints of the problem.  
 
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several 
design solutions to identify the best characteristics of each that can be combined into a new 
solution to better meet the criteria for success.  
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MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process such that an optimal design can be achieved.  
 
Supporting Program: NEWT, Rice University, National Science Foundation 
 



Maker Challenge 
Alien Apocalypse Water Cleanup  

Student Activity Sheets 

Challenge: Aliens from the planet Zandar have attacked earth and wreaked havoc on all aspects of 
human life and infrastructure. As always, a band of misfits and a few outside-the-box-thinkers vanquish 
the alien species that mastered interstellar travel thousands of years before we did. The Zandarians are 
defeated and sent back to their part of the galaxy with their tails between the lower appendages. Your 
city is left with no utility service including clean drinking water. In addition to the normal pollutants such 
as soil and metals, before leaving Earth, the Zandarians contaminated the reservoirs of all major cities 
across the world with debris from the battle and other pollutants of an unknown origin. 
 
 
 

               
 
 
Because of this, the drinking water now has a blue/green color that scientists believe was left 
by Zandarians. Your challenge is to filter the water in two stages. First, use conventional materials to 
remove as much visible contamination as possible and the leaving the largest volume of water possible. 
Then use Nano-Materials to remove other contaminants including the unknown contaminant that is 
staining the water. Students will also use Nano Materials to adjust pH levels to a drinkable range. The 
team that perfects the two-stage process based upon the rubric established will when the completion 
and receive a prize determined by the instructor.   
 
 
You may use any of the following materials in your maker challenge as you see fit. 
 
Materials: 
 
Empty water bottles - with bottom cut out (3) 

Assortment of non-conventional filter materials such as: play pen sand, pine cones, pasta shells, 
gravel pebbles, shredded paper,  
Ring stands (1 per group)  
Electronic scale  



100 ml Graduate cylinder (1 per group)  
I Pad 
Turbidity probe for I Pad 
100 mls of contaminated water 
 
Nano materials for phase 2: (Iron Oxide, Graphene, and ZIF) 

 
 
Directions:  
 
Using an empty water bottle, with the bottom cut out, create a filter cylinder that will clean the water as 
it travels down the cylinder. You can use any of the materials available in any order. You will start with 
50 mls of contaminated water for each trial. After you have collected your filtered water, use the 
turbidity probe in conjunction with your iPad. In addition, take before and after photos of the water 
with your iPad. Part of the evaluation will also be how much water your collect from your system. The 
more the better. 
 
You will have 3 tries to filter the water to as close to clean as possible. Use the design engineering 
process as imaged below to come up with your first, second, and third prototypes. 
 

 
Start with identifying the problem, research and brainstorm solutions, build your prototype, 
test it, then modify your model for improvement.  
 
Design Prototype: Using the attached sheets, after agreeing on layering of materials, sketch the 
materials and how they will be placed in the cylinder. Be sure to label each material and include 
approximate width on layer in cm/mm. 
 
Data table: Create and record all relevant data to your experiments. Include at a minimum the 
following: materials used in each trail, order in which they were layered, mass of each type of 
material, width/height of material in cm/mm, turbidity number based upon probe, and amount 
of water collected after each complete filtration cycle. 
 
Phase 2: After you have perfected the filtration process, discover which nanomaterial will 
remove the blue color from your water sample. 
 



Wrap up/Analysis: Create a poster board that shows your approach to the challenge. Include 
photos, data, and conclusions.  
 
Alternatives to a poster would be: 

• PSA Video – create and film a PSA that gives guidance on how to clean post-apocalyptic tainted 
water. 

 

• Brochure – with step-by-step instructions. 
 

• Movie trailer – incorporate I-Movie templates that show previews of how humans survived 
post-Zandarian. 

  
 
 
 
 

  



 
Engineering Design Process Worksheet 

Project/Challenge: _____________________________ 
Team Members: ________________________________ 

 
Problem: 
 
 
Research/Brainstorm: 
 
 
 
 
 
 
Build (sketch your model for each trail) 
 
 
 
 
 
 
Test (data from experiment) 
 
 
 
 
 
Improvement (how will you change your model/design) 
 
 
 



Alien Apocalypse Water Cleanup  
Filter Prototype #_________ 

Be Sure to identify each prototype as 1,2 or 3. Sketch and label each layer of 
filter material as you will layer them in your actual experiment. 
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