
Imagining, Planning and  
Building a Growing System
Grade Level 6-8

BACKGROUND

LEARNING OBJECTIVES Students will…

• Apply research of sustainable farming practices and outcomes
to create sustainable growing system designs

• Brainstorm potential design solutions and experiment with
building materials

• Debate the strengths and weaknesses of different designs

• Select a favorite design and create the system using available
materials

OVERVIEW After students have gained some understanding
of underlying sustainability principles in the research step of the 
engineering design process, they can now apply their learning to 
design sustainable growing systems.

In this lesson, students will use the information and knowledge 
gained from their research on growing productive crops, being 
efficient when using resources, and protecting soil health and water 
quality to brainstorm potential designs, select their favorite, create a 
plan for providing their plants with a suitable environment, and build 
a prototype. 

ESTIMATED TIME
Two, 50-minute class period

KEY STEM IDEAS
• Information that has been gathered from the previous research
step of the engineering design process can be applied during the
imagining and planning steps of the process.

• During the imagining step, engineers will brainstorm many
different designs that can solve the problem.

• Final design solutions can be expensive and time-consuming to
construct and implement. Therefore, engineers build inexpensive
prototypes which can be tested and refined (likely many times)
before a final solution is selected and constructed.

VOCABULARY
Prototype: a first, preliminary model of 
something from which other designs are 
developed
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BACKGROUND

ESSENTIAL LINKS 
Assembling a Wisconsin Fast Plants Bottle Growing System:  
https://fastplants.org/wp-content/uploads/2016/12/BottleGrowingSystem.pdf

For more information on planting substrate and fertilizer:  
https://fastplants.org/wp-content/uploads/2016/12/PottingMixFertizerList.pdf

For more information about making or purchasing a lighting system: 
https://fastplants.org/grow-fast-plants/preparation/

MATERIALS
For ease of implementation, the unit design challenge is written for use with Wisconsin Fast Plant seeds and the 
Bottle Growing System (see Essential Links). 

Assorted building materials can be made available and will vary based on student designs. Typical building materials 
for each student may include: 

• Soda or water bottles

• Bottle caps

• Rubber bands

• Aluminum foil

• Wicking material (cotton or polyester macramé or thick string)

• Planting medium (consider providing tilled or no-till soil, potting soil, vermiculite, compost, etc.)

• Crop residue (straw or pine needles can be used as a stand-in for corn stalks, shucks, leaves, etc.)

• Fertilizer: Solid pellets (Osmocote™) added during planting or liquid fertilizer (Peters Professional™) added
throughout growth period

• Wisconsin Fast Plants seeds

• Water

In addition, for optimal growth in which Fast Plants flower in 14 days and through their entire life cycle and produce 
seed, you need a 24-hour fluorescent or LED lighting system. More information on building or purchasing these 
lighting systems is available in the Essential Links.
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5 minutes

Review research about 
sustainable farming with 
a partner

1. Have students work with a partner to review their notes from
previous research lessons.

2. Provide groups with access to building materials and resources
(such as planting medium, compost, crop residue, etc.) and allow
time to experiment with them.

3. Discuss with partner how they might use available tools and
materials to design a sustainable growing system.

4. Discuss several student ideas with as a whole class.
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20 minutes

Imagine:  
Brainstorm potential designs

5. In science notebooks, have students draw a sketches of what a
successful growing system might look like.

6. Label sketches describe how design meets the different criteria or
constraints of the challenge (in red below).

7. List what materials are needed.

8. Share the design with a partner and provide feedback to one another.
• Does your design address the criteria and constrains of the

challenge?

□ Productivity of the plants

□ Efficient use of resources

□ Environmental Quality (soil or water)

Imagining, Planning and  
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Sample student notebook entry:

My design sketches

Bottle cut into growing area 
and water catch dish

Cotton string to draw up 
necessary water into the soil 
(efficiency)

Transparent water catch dish 
allows me to see when more 
water is needed (efficiency)

Potting soil mix with high 
organic content (healthy soil) 
selected as planting medium

5 seeds evenly placed in a 
circle (avoiding competition 
for resources to promote 
productivity)

8 slow-release fertilizer pellets 
(not shown) placed below seeds 
in soil to provide necessary 
nutrients for productive crop

Slow-release fertilizer pellets are 
used to prevent over-fertilizing 
and maintaining water quality 
in the system

Materials needed
16 oz. plastic bottle
Utility knife or scissors
Potting mix
Thick cotton string
5 Fast Plant seeds
8 slow-release fertilizer pellets
Water
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15 minutes

Plan: Create a plan for providing 
a suitable environment

9. In their science notebook, have students create a plan for providing
a suitable environment for their plant. Important questions to
answer include:

• In what type of soil or planting medium will my plants grow
best?

• How many seeds can grow in my container?

• How much fertilizer will my plants need?

• How much light will my plant need?

• At what temperature does my plant grow best?

10. Have students check with a partner that their plan addresses all
of the resources necessary for plant survival including sunlight, soil,
nutrients, water, and air.
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Sample student notebook entry:

My plan for creating a suitable environment

What soil or planting mix will I use?

Potting mix made of organic matter to hold moisture, provide nutrients

How many seeds will I plant?

5 seeds ½” deep with thin layer of soil on top

How much fertilizer will I use?

8 slow-release fertilizer pellets, Place about half-way down in the soil

How much water will I add?

Keep soil moist (add water when amount in catch dish is low), Add water until it drips into catch dish

How will I provide adequate light? 

Place under grow lamp
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60 minutes

Build: Select a favorite and 
build a prototype using the 
planned designs as a guide

11. With a partner or in small groups, have students discuss strengths
and weaknesses of at least two different designs.

• What criteria do your designs address well?

• Do your designs fit within the limitations of the challenge?

• Are there ways to combine design elements from different
designs to create a better design?

• Are there other materials that could be used to improve your
design?

12. Based on discussions, have students select their best design and
construct their growing systems.
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