
AkinEngineeringDesignChallenge

Phase I: Research and Planning

 
1. Identify the “Big” concept to be covered by the engineering design challenge. 

How does Engineering Models help us learn and discover in Science, particularly in Life 
Sciences for Elementary Students 1st-5th grade? How can we tie this challenge into our Green 
Infrastructure project? How can we plant better plants in the greenhouse, when the containers
make it hard for us to take the seedlings out?

2. Research appropriate learning standards associated with the topic. 
1st -2nd Grade NGSS
1­LS1­1 From Molecules to Organisms: Structures and Processes

2­LS2­1 Ecosystems: Interactions, Energy, and Dynamics



Structure, Function, and Information Processing



3rd-5th Grade
5­LS1­1 From Molecules to Organisms: Structures and Processes



Interdependent Relationships in Ecosystems: Environmental Impacts on Organisms



Next Generation Science Standards. (2018, May 08). Retrieved from 
https://www.nextgenscience.org/

3. Identify and discuss the different types of problem solving and declarative/procedure 
knowledge needed. 
This project would need to use:

 Decision making problem solving- by identifying benefits and limits as well as 
selecting alternatives. You could also include justifying results. Decision making 
could use both declarative and procedural knowledge. It would be declarative 
because decisions are made in real time, and sometimes deal with the unknown. It 
would be procedural because in multi- step problem solving a decision one makes 

https://www.nextgenscience.org/


may be based on previous knowledge that a student has used to solve a similar 
problem before, thus making the steps ingrained.

 Troubleshooting problem solving- given a problem in real life, a person trouble 
shoots based on symptoms or observations. Troubleshooting would involve 
procedural knowledge as students “check” off possible solutions and see if they solve
the symptoms.

 Design problem solving- given a problem that needs solving with how something is 
designed and wanting to fix the problem seems to be how the curious human mind 
thinks. Designing solutions involves both the declarative and procedural knowledge 
because you would need to use the above decision- making problem solving along 
with a process to solve the problem.

I feel that this project would best use the NASA Best Engineering Model to solve: 
ask, imagine, plan, create, test and improve.

4. Explore objectives and ancillary concepts/content covered by the project. 
 Plan and design an investigation to determine if plants need sunshine and water to 

survive?
 What is the best way plants can be planted?

Given materials, how would each one benefit from each.

An axillary concept would be: use materials to design a solution to a human problem by 
mimicking how plants use their external parts to help them survive, grow and meet their 
needs. How do plants survive in their current setting in the greenhouse? How can we measure
a plant’s needs such as how much water, space or temperature? Would these be separate 
investigations? Could we incorporate this into Language Arts, with journaling about how the 
plant is doing in the environment? What about presentation of the plant information?

 
5. Identify possible activities.

 Planting Thoughts
https://www.teachengineering.org/lessons/view/cub_bio_lesson04
Good lesson, but focuses on more complex learning than my multi grade level group has 
prior knowledge on. Would need to teach a lesson or two prior to this. Good application to 
plant uses and chemistry.

 Thinking Inside the Box: Redesigning Plant Packages
https://www.eie.org/eie-curriculum/curriculum-units/thinking-inside-box-designing-plant-packages

Focuses on plant packages and different materials. Would fit with greenhouse curriculum and
be a good follow up to a student’s question of “ Why do we plant in these black containers, the plants
are hard to get out.”

 Let’s Plan an Experiment: What Do Plants Need?
https://www.teachengineering.org/lessons/view/duk_sunflower_mary_less

https://www.teachengineering.org/lessons/view/duk_sunflower_mary_less
https://www.eie.org/eie-curriculum/curriculum-units/thinking-inside-box-designing-plant-packages
https://www.teachengineering.org/lessons/view/cub_bio_lesson04


Lesson focuses on light conditions, another interesting topic students have brought up as to 
why we have clear plastic in the greenhouse and not black to absorb the sun.

 
6. Select the best activity for your classroom.

  Thinking Inside the Box: Redesigning Plant Packages
https://www.eie.org/eie-curriculum/curriculum-units/thinking-inside-box-designing-plant-packages

https://www.eie.org/eie-curriculum/curriculum-units/thinking-inside-box-designing-plant-packages

	1-LS1-1 From Molecules to Organisms: Structures and Processes
	2-LS2-1 Ecosystems: Interactions, Energy, and Dynamics
	Structure, Function, and Information Processing
	5-LS1-1 From Molecules to Organisms: Structures and Processes
	Interdependent Relationships in Ecosystems: Environmental Impacts on Organisms

