Title: K-8 NGSS Aligned Engineering Design Projects

Join us to see multiple K-8 engineering design projects that have been implemented over the last 3 years. These
projects will provide you with ideas and context for us to discuss how to incorporate engineering design into your
classroom. You will be supplied with classroom materials for the projects that are shared. Project Topics will
include: Stormwater Runoff, Ocean Plastic Pollution, Air Pollution and Erosion Control Measures.
















Plastic Bots

5th Grade and Middle School NGSS Aligned

Thank you Franklin Lakes Middle School Teachers















Record your Observations in this table













Plastic heavily pollutes the world’s oceans.







Flastic Eots Solutions

Bucket (first solution in
article}

Othar: Find another
solution

Source:







Save the Oceans Project

Design Brief: The numbers are staggering: There are 5.25 trillion pieces of plastic debris in the ocean. Of that

mass, 269,000 tons float on the surface, while some four billion plastic microfibers per square
kilometer litter the deep sea.

Problem: Plastic heavily pollutes the world's oceans
Solution: Humans can create devices to collect the plastic debris
Task: Design a shell that will fit onto the sphero that will collect plastic debris

Criteria/Constraints

The device must collect as much plastic as possible (pushing it to your goal)
Must be 9 cm in height “part of each side

Must use the provided top

IMust use approved matenals

75 gram mass limit (the shell not the mounting unit)
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Second Design

D=sign (top view) Diesign {side view]|

Useful Cbhservations for improvement

Howe are you going to improve on this design? (2 changes)




https://drive.google.com/open?id=1pKI8HilVsljGf4e 14afGJtVJgxCE1y-D



https://drive.google.com/open?id=1pKI8HilVsIjGf4e14afGJtVJqxCE1y-D
https://drive.google.com/open?id=1pKI8HilVsIjGf4e14afGJtVJqxCE1y-D
https://drive.google.com/open?id=1pKI8HilVsIjGf4e14afGJtVJqxCE1y-D




Statement Specific Rubric: : Generate Multiple Solutions
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Stormwater Runoff

4th Grade and Middle School NGSS Aligned



Stormwater Runoff Project




Stormwater Runoff Project










4th Grade

Human engineered systems move water quickly to waterways which increases
the risk of flooding.



Middle School

Human engineered systems move water quickly to waterways which has a
negative impact on local stream biodiversity.















Flooding Engineering Design Project

Design Brief:

Humans cannot eliminate flooding but can take steps to reduce the overall negative impact.

Engineering

Many Residential properties have Stormwater Runoff systems that move water off the property as

Problem: quickly as possible into our local waterways which can increase the risk of flooding.
Solution: Humans can install green infrastructure that will allow for more infiltration and slow the water dowm
which will reduce the risk of flooding.
Task: Redesign a residential property drainage system with green infrastructure to slow down water and

allow for more infiltration which will reduce the negative impact of flooding

Testing Video

Model Break Down



https://drive.google.com/open?id=1rc_r7bAK_gwOgAS2Mw_NkTzpHPlP8Jlp

House goes here!
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Erin, Saaketh, and Katelyn

=== Rain Garden
Permeable
o/ / Pavement
Green Ro

Planters









https://drive.gooale.com/drive/my-drive



https://drive.google.com/drive/my-drive
https://drive.google.com/drive/my-drive
https://drive.google.com/drive/my-drive

Record evidence from these teams
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Statement Specific Rubric: : Generate Multiple Solutions

Generates and compare multiple sclutions that solve a real world problem *svwosncs focus &5 on patiens ang
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Air Pollution









https://datadrivendj.com/tracks/smog/



https://datadrivendj.com/tracks/smog/




Air Pollution Engineering Design Project

Design Brief: | Due to China's economic growth over the past three decadas, many Chinese cities have seen major increases in population,
manufacturing as well a major reliance of coal fired power plants. These three factors have contributed to significant air
guality issues in many of China's cities. While the Chinese are working on legislation to help improve air quality across China
there are some unigue solutions that are being used to combat this issue. Your team will be tasked with using a green method
to help reduce the negative impact of population growth, manufacturing and motorized vehicles on Chinase cities.

Problem: Anincrease in| population, manufacturing and coal fired power plants in Chinese cities are causing harmiul levels of air
pollution.
Task: Design and build a working model of a skyscraper that serves as a vertical forest to help improve the air quality in cities

across the globe that are battling with Air Pollution issues similar to that of China.

Criteria/Constraints

The skyscraper must have plants that can be used to help filter toxins from the air “we wil uss Wheatgrass as our plant
Sky Skyscraper must be approximately 90% closed

Sunlight and Water must be able to get to your plants #hey wil be placed by 5 window for festing

Plant locations must be ahle to support .75 inches of soil

The skyscraper must be at least 3 levels

Each level must have plants on at least 2 sides

You may only use “lumber” from the lumber yard, no larger pieces will be provided.

S L B

Your initial Design |dea(s)







Vertical Forest Data (2019)

JKR
Number Mass 2/14 Mass 3/27 Biomass (plant mass)
1 301 g 542 g 241 g
2 317 g 516 g 199 ¢
3 343 g 455 g 1M2qg
4 301 g 491 g 190 g
5 205 g 314 g 109 g










Erosion Control Methods




Land and Water Engineering Project

Problem: Water changes Earth's surface, which can have a negative effect on living things
Solution: Humans can use strategies to minimize the impact that moving water has on land.
Task: Students must design their own system uwsing student developed strategies to slow the movement of land
Criteria:

1. Your system must slow the process of how water is changing the land
2. Must use evidence from the investigation to help you with this task
3. Must test your first design and modify based on your test results
4. Plants must be able to grow in the area where you are installing your system #hink whst do piants need?

Constraints:
1. May only use the provided materials
2. Must be completed in the time allowed



















Silt Fencing



Erosion Control Blanket



Mulch Sock






Soil Observation: Draw how the soil looks after the
simulated rain.

Water: “circle your response: Clear Cloudy Muddy




Name:

Evaluation of Designs

Claim: YWhich system is most effective?

(you must use evidence from the team’s testing, see evidence slips)

Reasoning: VWhy do you think this?




Link to project The Dam PrOJeCt



https://docs.google.com/presentation/d/15bu_i8unMno77TM_gZdSqFUVRIkjyC4dWd-_MC19DGU/edit?usp=sharing
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