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Designing a Solution to Anthropogenic Litter  

MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the 
environment. 

Task:  You will use the engineering design process in order to design a method to monitor or minimize the impact of 
plastic pollution.  You will then communicate your findings to raise awareness about the effects of plastic pollution and 
present your design to a panel of judges.  
● Goal: I can design a solution to minimize the problem of anthropogenic litter in our communities, Lake 

Michigan, and oceans. 
● Role: Engineering and Policy Design Experts 
● Audience: Peers, Local Community, Global Community  
● Situation: Students have observed anthropogenic litter in their community, in Lake Michigan and the Chicago 

River, and in the Great Pacific Garbage Patch.  
● Product: Engineering or Policy solution to anthropogenic litter. 

 
 

How can we design a solution to monitor or minimize the impact of plastic pollution on the environment?  
 
Step 1: Identify a Problem and Conduct Research 
● What is the problem?  
● How have others approached it?  

Step 2: Imagine Solutions 

Option 1: Create your own project to address the problem of anthropogenic litter.  

Option 2: Re-design or create alternative packaging for a product to reduce or eliminate plastic. Compare your new 
product package to the original in terms of  the amount of plastic mass used in packaging, environmental benefits, 
costs, safety, consumer attractiveness, and convenience.  
 
Ex: Design alternative packaging for plastic produce bags or other plastic containers used to store or transport fruits 
and vegetables 

Option 3: Create an alternative product that does not require plastic. Compare your new product to the original in 
terms of environmental benefits, costs, safety, consumer use, and convenience.  
 
Ex: Create biodegradable spoons to replace single use plastic spoons  
Use old clothes or rags to create cloth reusable grocery bags to replace plastic reusable bags 

Option 4: Determine the best recipe for combining milk and vinegar (optimum ratio) to produce a bioplastic. Use your 
bioplastic to make something, such as buttons, jewelry, toy, ornament, etc. Evaluate how feasible it is to use 
bioplastics such as this one in place of regular plastics including what types of products could be made from this 
bioplastic based on its properties, overall benefits, drawbacks, and cost effectiveness.  
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Use background and procedure from this website to make your bioplastic  http://www.sciencebuddies.org/science-
fair-projects/project_ideas/Chem_p101.shtml#background 

Option 5: Construct a water filtration device that removes microplastics from drain water. This device can be a 
prototype for a large scale filtration system to be used by a major city. Consider the cost associated with creating this 
product and how you might produce it at a large scale.  

 
Step 3: Define Criteria and Constraints 
● What criteria must you meet? 
● What limitations exist for your design? 

Step 4: Plan 
● Draw a diagram, write a procedure, make lists of materials you will need and steps you will take in order to 

complete your project.   
Step 5: Create 
● Follow your plan to create something and test it out.  

Step 6 Improve 
● What works, what doesn’t? Modify your design to make it better and test it out.  

Step 7: Reflect and Share 
● Was your design a success? How do you know? How will you showcase your design to the judges? 

 
Rubric:  

 4 - Exceeding 3 - Meeting 2 - Developing 1 - Beginning 

Identify 
Problems 

 

I can use observations 
to identify a problem 
and include further 
research on multiple 
aspects of the problem.  

I can use observations 
to identify a problem 
and research further 
aspects of the problem.  

I can use observations 
to identify a problem 
with minimal research 
on further aspects of 
the problem.  

I can identify a 
problem.  

Outline 
Criteria 

 

I can outline and 
analyze the criteria 
needed for the 
designed solution. 

I can outline the 
criteria needed for the 
designed solution. 

I can outline the 
criteria needed for the 
designed solution with 
some guidance.  

I can state some of the 
criteria needed for the 
designed solution. 

Define 
Constraints 

I can outline and 
analyze the 
constraints of a 
problem including 
those defined by 
resources, cost, safety, 
and technology.   

I can outline the 
constraints of a 
problem including 
those defined by 
resources, cost, safety, 
and technology.   

I can state two of the 
constraints of a 
problem including 
those defined by 
resources, cost, safety, 
and technology.   

I can state one of the 
constraints of a 
problem. 
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Design a 
Solution 

I can create a solution 
to a problem that 
meets all possible 
criteria and constraints  

I can create a solution 
to a problem that 
meets all necessary 
criteria and accounts 
for three or more 
constraints. 

I can create a solution 
to a problem that 
meets  75 % of the 
criteria and accounts 
for two possible 
constraints. 

I can create a solution 
to a problem that 
meets  50 % of the 
criteria and accounts 
for one possible 
constraint. 

Test I can test my solution 
using a systematically 
designed procedure 
that collects multiple 
(3+) sources of data.  

I can test my solution 
using a systematically 
designed procedure 
and collect two sources 
of data from testing. 

I can test my solution 
using a designed 
procedure.  

I can test my solution 
with a given testing 
procedure.  

Refine and 
Redesign 

I can evaluate data 
from tests of my 
solution and test of 
others solutions to 
identify aspects of 
optimal design and 
then modify my 
solution to better meet 
criteria.   

I can evaluate 
collected data to 
identify aspects of 
optimal design and 
then modify my 
solution to better meet 
criteria.  

I can evaluate 
collected data to 
identify aspects of 
optimal design and 
propose modification 
to better meet criteria.  

I can evaluate 
collected data to 
identify aspects of 
optimal design.  

Communicat
e 

Information 

I can document, 
present, and reflect 
on scientific 
information to inform 
changes to my 
previous thinking.  

I can document, 
present, and reflect 
on scientific 
information. 

I can document and  
present scientific 
information. 

I can document 
scientific information. 

 


