
 

ECO-Garden Aquaponics 
 

 
 
 
Problem: 
  
Analyze a major global challenge in order to specify qualitative and quantitative 
criteria and constraints for solutions that account for societal needs and wants. 
  
Agricultural is the leading cause of habitat destruction, which requires significant 
amounts of land and water. As the population increases the needs for water and 
land resources will increase beyond their availability. Furthermore, use of pesticides, 
chemical fertilizers, and unsustainable farming practices often harm the 
environment, presenting major threats to species and ecosystems.  
  
Task: 
  
Design a sustainable system within the given budget, that is practical, easy to 
maintain, and allows for scalable food production. 
  



 

All students should research aquaponic system types and decide as a group which 
system best fits the needs of this project. Separate into three groups and research a 
specific topic while aligning ideas with other group decisions. Present topic to 
classmates and submit group design proposal. 
  
Constraints & Criteria: 
 
Budget, location, electricity, sunlight, timeline, aquaponics system, fish, plants, and 
water management. Break up students into three groups to research and work 
together as a classroom to design a system for your school.  
  
Group Green: Plants  

- Plant variety, nutrients, sunlight, schedule, location, grow media, budget, 
compost 

Group Blue: Fish & Water 
- Aquatic animals, schedule, location, water management, budget 

Group Orange: Design & Engineer 
- Components, location, layout, budget. 

 
Presentation: 
  
Present a detailed description to classmates about what you have learned in your 
specific group. 
  
Solution: 
  
Design a solution to the problem based on the constraints you learned about in 
your research. 
  
Design layout, timeline, and budget for your aquaponics system. 
  
  
 
 
 
 
 
 



 

Next Generation Science Standards High School (NGSS) 
   

 
HS LS2-1 Use mathematical and/or computational representations to support 
explanations of factors that affect carrying capacity of ecosystems at different 
scales. 

 
HS LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human 
activities on the environment and biodiversity. 

 
HS-ESS3-1 Construct an explanation based on evidence for how the availability of 
natural resources, occurrence of natural hazards, and changes in climate have 
influenced human activity.  

 
HS ESS3-2 Evaluate competing design solutions for developing, managing, and 
utilizing energy and mineral resources based on cost-benefit ratios. 

 
HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of human 
activities on natural systems. 

 
HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative 
criteria and constraints for solutions that account for societal needs and wants. 

 
HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down 
into smaller, more manageable problems that can be solved through engineering. 
 
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized 
criteria and trade-offs that account for a range of constraints, including cost, safety, 
reliability, and aesthetics, as well as possible social, cultural, and environmental 
impacts.  

 
California’s Common Core State Standards (CCSS) Math 

 
N-Q Number and Quantities 

1. Use units as a way to understand problems and to guide the solution of 
multi-step problems; choose and interpret units consistently in formulas; 
choose and interpret the scale and the origin in graphs and data displays. 
2. Define appropriate quantities for the purpose of descriptive modeling. 



 

 
G-CO Make Geometric Constructions 

12. Make formal geometric constructions with a variety of tools and methods 
(compass and straightedge, string, reflective devices, paper folding, dynamic 
geometric software, etc.). Copying a segment; copying an angle; bisecting a 
segment; bisecting an angle; constructing perpendicular lines, including the 
perpendicular bisector of a line segment; and constructing a line parallel to a given 
line through a point not on the line. 

 
G-GMD Geometric Measurement and Dimension 

3. Use volume formulas for cylinders, pyramids, cones, and spheres to solve 
problems. 

G-MG-2 Apply concepts of density based on area and volume in modeling 
situations (e.g., persons per square mile, BTUs per cubic foot). 

 
G-MG Modeling with Geometry 

3. Apply geometric methods to solve design problems (e.g., designing an object 
or structure to satisfy physical constraints or minimize cost; working with 
typographic grid systems based on ratios). 

 
 

ELA Literacy 
 
Reading Standards for Informational Text (Grades 9-12) 

7. Integrate and evaluate multiple sources of information presented in different 
media or formats (e.g., visually, quantitatively) as well as in words in order to 
address a question or solve a problem. 
9. Synthesize information from a range of sources (e.g., texts, experiments, 
simulations) into a coherent understanding of a process, phenomenon, or 
concept, resolving conflicting information when possible. 

 
Reading Standards for Literacy in Science and Technical Subjects (Grades 9-12) 

3. Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks; analyze the 
specific results based on explanations in the text. 
4. Determine the meaning of symbols, key terms, and other domain-specific 
words and phrases as they are used in a specific scientific or technical context 
relevant to grades 9– 12 texts and topics. 



 

7. Integrate and evaluate multiple sources of information presented in diverse 
formats and media (e.g., quantitative data, video, multimedia) in order to 
address a question or solve a problem. 
9. Synthesize information from a range of sources (e.g., texts, experiments, 
simulations) into a coherent understanding of a process, phenomenon, or 
concept, resolving conflicting information when possible. 

 
Writing Standards (Grades 9-12) 

2a-f. Write informative/explanatory texts to examine and convey complex 
ideas, concepts, and information clearly and accurately through the effective 
selection, organization, and analysis of content. 
4. Produce clear and coherent writing in which the development, organization, 
and style are appropriate to task, purpose, and audience. (Grade-specific 
expectations for writing types are defined in standards 1–3.) 

 
Writing Standards for Literacy in History/Social Studies, Science & Technical 
Subjects(Grades 9-12) 

2a-e. Write informative/explanatory texts, including the narration of scientific 
procedures/experiments, or technical processes. 
4. Produce clear and coherent writing in which the development, organization, 
and style are appropriate to task, purpose, and audience. 
8. Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the strengths and 
limitations of each source in terms of the specific task, purpose, and audience; 
integrate information into the text selectively to maintain the flow of ideas, 
avoiding plagiarism and overreliance on any one source and following a 
standard format for citation. 
9. Draw evidence from informational texts to support analysis, reflection, and 
research. 

 
Speaking and Listening Standards (Grades 9-12) 
 

1. Initiate and participate effectively in a range of collaborative discussions 
(one-on-one, in groups, and teacher-led) with diverse partners on grades 9–12 
topics, texts, and issues, building on others’ ideas and expressing their own 
clearly and persuasively. 
a. Come to discussions prepared, having read and researched material under 
study; explicitly draw on that preparation by referring to evidence from texts 



 

and other research on the topic or issue to stimulate a thoughtful, 
well-reasoned exchange of ideas.  
c. Propel conversations by posing and responding to questions that probe 
reasoning and evidence; ensure a hearing for a full range of positions on a topic 
or issue; clarify, verify, or challenge ideas and conclusions; and promote 
divergent and creative perspectives. 
2. Integrate multiple sources of information presented in diverse formats and 
media (e.g., visually, quantitatively, orally) in order to make informed decisions 
and solve problems, evaluating the credibility and accuracy of each source and 
noting any discrepancies among the data. 
5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 
interactive elements) in presentations to enhance understanding of findings, 
reasoning, and evidence and to add interest. 

 
Language Standards (Grades 9-12) 

1. Demonstrate command of the conventions of standard English grammar and 
usage when writing or speaking. 
6. Acquire and use accurately general academic domain-specific words and 
phrases, sufficient for reading, writing, speaking, and listening at the college 
and career readiness level; demonstrate independence in gathering vocabulary 
knowledge when considering a word or phrase important to comprehension or 
expression.  

 
 

 
 

 
   



 

Next Generation Science Standards Middle School 
 
Life Science 1B Plants reproduce in a variety of ways, sometimes depending on animal 
behavior and specialized features of reproduction. Genetic factors, as well as local 
conditions affect the growth of the adult plant. 
Earth Space Science 2C Water continually cycles among land, ocean, and atmosphere via 
transpiration, evaporation, condensation, crystallization, and precipitation, as well as 
downhill flows on land 
Earth Space Science 3C Changes to Earth’s environments can have different impacts 
(positive or negative) for different living things. 
Engineering Technology Science Applications 1B There are systematic processes for 
evaluating solutions with respect to how well they meet the criteria and constraints of a 
problem. Sometimes parts of different solutions can be combined to create a solution that 
is better than any of its predecessors. Models of all kinds are important for testing solutions. 
Earth Space Science 3-3 Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment. 
  
Common Core Math: 
6RP  3.   b. Solve unit rate problems including those involving unit pricing and constant 
speed. 

c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 
30/100      times the quantity); solve problems involving finding the whole, given a 
part and the   percent 
  

6SP 4. Display numerical data in plots on a number line, including dot plots, histograms, and 
box plots. 
        5. Summarize numerical data sets in relation to their context, such as by: 

a. Reporting the number of observations. 
b. Describing the nature of the attribute under investigation, including how it was 
measured and its units of measurement. 
c. Giving quantitative measures of center (median and/or mean) and variability 
(interquartile range and/or mean absolute 
deviation), as well as describing any overall pattern and any striking deviations 
from the overall pattern with reference to the context in which the data were 
gathered. 
d. Relating the choice of measures of center and variability to the shape of the data 
distribution and the context in which the data were gathered 

  
Common Core English: 
6 RI  7. Integrate information presented in different media or formats (e.g., visually, 
quantitatively) as well as in words to develop a coherent understanding of a topic or issue. 
 



 

6 W  1.Write arguments to support claims with clear reasons and relevant evidence. 
a. Introduce claim(s) and organize the reasons and evidence clearly. 
b. Support claim(s) with clear reasons and relevant evidence, using credible sources 
and demonstrating an understanding of the topic or text. 
c. Use words, phrases, and clauses to clarify the relationships among claim(s) and 
reasons. 
d. Establish and maintain a formal style. 
e. Provide a concluding statement or section that follows from the argument 
presented 
  

 Environmental Literacy: 
CA Environmental Principles and Concepts: 

2. People influence natural systems 
5. Decisions affecting resources and natural systems are complex and may involve 
many factors. 

  
Curriculum connections (EEI): 
6.5.c Energy pass it on 

Focused on the CA wolverines to learn about populations, energy flow in an 
ecosystem, effects of human interruption on an ecosystem, resource consumption of 
humans. 
   

  
 
  
  
 
 


