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Introducing the Engineering Design Cycle 
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Example Engineering Design Process Loops



Engineering within the Context of 
Biology Topics – Algae Farm
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Biology Content
• Photosynthesis
• Cellular Respiration
• Carbon Cycle
• Human Impact on the Environment

NGSS Performance Expectation HS-LS2-7 Design, evaluate, and refine 
a solution for reducing the impacts of human activities on the 
environment and biodiversity.* [Clarification Statement: Examples of 
human activities can include urbanization, building dams, and 
dissemination of invasive species.]

Presenter
Presentation Notes
Here I will talk about how to approach the * performance expectations (ones that focus on engineering design).  I will discuss how the focus should be on evaluating the engineering design process, but how projects can be designed that integrate biology concepts like was done with the Algae Farm.  The biology content can be highlighted during the research phases of the engineering design process and when evaluating the success of the prototype and possible improvements.



Engineering within the Context of 
Biology Topics – Algae Farm
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Presenter
Presentation Notes
During this slide, I will provide these graphs as an example of how the research phase offers opportunity for students to analyze real scientific data.  I will also discuss how you need to strike the right balance between biology content and engineering design.  The main focus for evaluation in these projects should be on the engineering design and this can be done in a variety of ways.



Engineering within the Context of 
Biology Topics – Algae Farm
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http://www.ciese.org/materials/k12/science/life-science/

Presenter
Presentation Notes
Here, I will walk through the steps of the algae farm as follows: 1) research into how plants can be used to capture carbon, why we want to capture carbon, what algae farms are, and what the algae can be used for (evaluate) 2) brainstorming 3) sketching prototypes (evaluate) 4) developing a group prototype to build and submitting a list of supplies (evaluate) 5) building 6) testing 7) analyzing testing results and redesigning (if time).  I will discuss places to evaluate the engineering design process and how I have my students do a summary PowerPoint.  I will discuss how these projects have resulted in increased student engagement in topics that have been difficult in the past and how they give students who are creative and handy an opportunity to shine.  I will also discuss how this engineering design process give students an organized framework for completing other projects.



Engineering within the Context of 
Biology Topics – Algae Farm
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Scientific model

Engineering model (prototype)

Presenter
Presentation Notes
On this slide, I will briefly discuss how engineering design terminology (requirements, constraints) can be practiced throughout the year by having students build and analyze scientific models.  I will be sure to distinguish between science and engineering models or prototypes.



HS-LS3-3, HS-LS3-1

HS-LS4-3, HS-LS4-6

HS ETS1-1

Task: develop a management 

Strategy utilizing controlled breeding

to promote a farm of threatened Yew 

trees. 

Saving Yew
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Presenter
Presentation Notes
Ciara will take the lead with this slide….The alignment to NGSS is strong in the science concepts and is a place within the unit of genetics where our project have introduced engineering. The pilot and development team teachers indicated that if engineering is limited to the HSLS4 strand of ecology than there is a huge missed opportunity to develop understanding of engineering concepts during the year.



Take time to sell it – lots of pictures, real world connections

Project requirements (could be a handout such as an RFP…focus is on 
project criteria)

Don’t lay everything out and let students take what you want. Do not let 
students think they have unlimited access to supplies.

Where are points for assessing?

Checkpoint everyday

Informal/formal

What are the challenges with 
implementing engineering?
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Do you have an idea that could be 
developed into an engineering lesson?
Criteria:

Appropriate to life science content at the High School level as 
defined in the NGSS

Affordable materials and equipment available

Ethically appropriate

Possible to structure as an engineering design challenge with 
hands-on prototyping

If you would like to contribute an idea to this project email me at 
kkenned3@stevens.edu
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mailto:kkenned3@stevens.edu
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Thank you!

kkenned3@stevens.edu
cagresti@stevens.edu
carolyn.mccarthy13@gmail.com
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