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5 T‘ Suggested Grade Levels Learning Goals <C@{E‘\§J
/7 \

Middle School (6th-8th grade) ~ © oc e NGSS crosscutting
concept of Structure and Function to

/f/ Estimated Time analyze how organisms fling.

{Q * Implement a biomimetic design process.

N 2-3 hours; limited time of 1 » Use TinkerCad to construct a digital 3D
hour for building phase prototype and physical prototype with

moving parts.
NV /s~ o Investigate the strengths and
Design Chall enge weaknesses of different nature-inspired

design ideas.
Use biomimicry to design a What is Biomimicry? ‘

mechanism capable of “A practice that learns from and mimics the

safely distributing t-shirts strategies used by living organisms to solve
from a ground location challenges.” (Biomimicry Institute, n.d.)
over a safety barrier in a
concert or sporting event Procedure
\ o Study natural organisms that can fling
:_) Natural Organisms . Ana.lyze.the.ir structure and function for
Seed Pods, Click Beetle, DTS PITEIEI:

e Use the provided tools and materials to
build the device.
Test and iterate the design.

Reflect and share the fi I desig -
Flinging

This material is based upon work supported by the National Science Foundation T ft
(NSF) under Grant No0.2300433. Any opinions, findings, conclusions, or u S
recommendations expressed in this material are those of the author(s) and do not T @ R C
necessarily reflect the views of the National Science Foundation.
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Design Challenge: T-Shirt Launcher

Structure Function Analysis Worksheet (sample answers)

Organisms Parts that Properties or Action(s) enabled by =
support characteristics of parts and their properties
Flinging those parts
Click beetle | 2 pegs and 2 Pegs and grooves: Pegs: slide into grooves
grooves, head, | interlocking Head: pushes off the
muscle Head: rotates around | ground
the abdomen. Muscle: holds/releases
Muscle: like an the pegs
internal spring
Seed pods | Walls, seeds Seeds: smooth, Violets: walls shrink and
spherical move closer together, put

Walls: long and thin, | pressure on seeds.
can hold water or dry
out Impatiens: walls shrink
on one side, bending.
The bending wall pushes

on seeds.
Spring tail Upper muscle, | The upper muscle: Upper muscle: contracts
lower muscle, | long at launch,
tail Lower muscle: short | lower muscle: extends,
Tail: fork shaped and tail: unfolds, pushes

against the surface.

Tools and Materials

Craft Materials Technology Tools  Craft Tools

Paper and pencil for sketching TinkerCAD Hole punchers,
ideas; Rulers for measuring real scissors, hot glue
world objects; Classroom guns, glue sticks,
available materials to create > .ruler tape measure
structure and/mechanism :..7:.:',_

Padlet
Resources

Inspired by the Spring Tail
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