Biology STEM Unit 1



Rooftop Garden

Student Project Materials

Key Question:

How can a rooftop garden help reduce the impact of human activities on
Earth’s systems?

The Engineering Design Process is the idea of an orderly, systematic approach to a desired
end to a problem or need. Keep in mind that design projects may enter the design process
at any step. It is a cyclical process, differing from the scientific method, a linear process.
Engineers may have to repeat some steps or may skip steps at times.

In engineering design, documentation is the formal method of recording and communicating
the steps of the process. This begins with the creation of initial sketches based on the
information in the design brief, and continues through the creation and testing of
prototypes, and finally concludes with the completion of a set of working drawings that
describes the design solution. Complete documentation should be an integral part of each
step of the design process, not just at the end.
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Summarize Challenges:

Criteria are the desirable characteristics of a solution. Criteria may be quantitative or qualitative.
Identify the criteria for your rooftop garden. Constraints are limitations or boundaries that
contribute to the challenges of the engineering design process. It is critical to the success of
any project to define the criteria and constraints early in the process. It is also important to be
as detailed as possible. Consider the following statements and questions as you identify your
criteria and constraints:

Your rooftop garden should consist of all native species of plants.

Do you need any permits to build a rooftop garden in your area?

How will you prioritize safety for accessing the rooftop?

What is the maximum weight the roof can hold?

Is there proper drainage from the rooftop?

Is the roof shielded from the wind?

How much will the garden cost to build and maintain?

What might you need to do to prepare the garden for winter?
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Summarize the main challenges associated with developing a rooftop garden on the building
that you identified.
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Execute, Evaluate, and Share

Design Proposal | Evaluate and Share

Design Proposal:
Design a plan for the layout for your rooftop garden, including an estimated cost for
implementing the project. Identify and label the following areas in your plan:

f Location, size, and shape of the f Plan for water and nutrient delivery,
rooftop if needed

I Plan for safely accessing the rooftop f Plan for drainage, if needed

! Containers T Plan for pest and/or disease control

T Growth medium ! Storage area

f Plant species and the configuration 1 Safety barriers

in which they will be planted

Have your teacher approve your plan. Choose and/or obtain the materials you need to make a
prototype of your solution. Construct your prototype garden. Record the materials you use and
the procedure you followed. Allow the plants to grow and record their progress. Record how
you met or addressed your criteria and constraints in your notebook. Consider using a video
camera to record your progress in building your prototype and as the plants grow.

CAUTION: Follow all safety directions given by your teacher.
Do not eat any of the materials or chemicals used in the project.
f  Wear appropriate skin, eye, and clothing protection while working with the
growth medium and the plants.
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Evaluate and Share:
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