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Duration: 5 days | 1 - 2 hours per day
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NGSS Alignment: HS-LS2-1

Designing: Classroom Aquaponics Lab
Aquaponics are systems of aquaculture in which the waste produced by farmed fish or
other aquatic animals supplies nutrients for plants grown hydroponically, which in turn
purify the water for the livestock.
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Developed for :

Grades 9-12

Project Objective:
Aquaponics are systems of aquaculture in
which the waste produced by farmed fish
or other aquatic animals supplies
nutrients for plants grown hydroponically,
which in turn purify the water for the
livestock.
Students will explore the factors that
affect the carrying capacity of ecosystems
at different scales and use mathematical representations to support explanations of these
factors.

Project Timeline (Suggested):

1

Designing the Experiment

2

Constructing the System

3

Collecting Data

4

Explaining the Results
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Student groups will make plans to build aquaponic systems at different scales
designed to examine relevant variables (pH, temperature, livestock
population, etc).

Students will prototype and revise their designs in miniature as necessary
before assembling their system out of final materials.

Once the systems are constructed and populated with livestock and plants,
students will collect information on the variable(s) that they are examining,
contributing to a classroom set of data.

Students will use data visualizations and mathematical expressions to develop
explanations for how each variable in their experiment affects aquaponic
system capacities at different scales.
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Customized Learning:
This project can be adapted to meet various standard alignments, content area tie-ins,
and timeframes. CraterWorks’ Education Project Developer works with teachers to
ensure that needs are met and student engagement is maximized.

Standards Alignment: HS-LS2-1
This project can be adapted to meet standard alignments, content area tie-ins, and
timeframes. CraterWorks’ Education Project Developer works with teachers to ensure
that needs are met and student engagement is maximized.
Needs Work
Student can identify
the input and output
variables in their
experiment.

Almost There
Student can demonstrate how to change
the variables in their
aquaponics system.

Mastered
Student can use
graphing techniques
and mathematical
expressions to make
connections between
input and output
variables and determine which variables
have the greatest and
least affects on the

Above & Beyond
Student uses the
mathematical formulations generated from
the classroom dataset
to make predictions
about the needs of an
aquaponics system
much larger than what
was constructed in
project.

Preparation & Planning:
Design files: CraterWorks staff will assist teachers, parents, and students in preparing
design files for the laser cutter and 3D printers when appropriate.

Materials
CraterWorks provides:
Cardboard
Hot glue
⅛” and ¼” plywood
Fasteners

Tools Used
Teacher provides:
Plants
Livestock
Pond liner
Sensors

Woodshop
Assembly tools
Laser cutter
3D printers

Questions? Get in touch with Nathan at CraterWorks | nathan@craterworks.org | 541.423.8250

