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Outside Insight 
Biomimicry Brilliance    

Gr. 4-6 
 
 
 
 
 
 
 
 

 
 
 
Time requirement 
45 minutes 
 
Group size and grades 
Group Size – Up to 30 students 
Grades- 4-6  
 
Materials 
2 Animals  
Hand Sanitizer 
Floor Mat (if needed) 
Any other animal materials needed 
 
 
Goal 
Through live animal encounters, students will discover how Biomimicry explores nature’s best 
successes and then imitates these designs and processes to solve human problems.   
 
Objectives 

1. Students will be able to observe and identify at least two traits and behaviors animals 
have that help them survive. 

2. Students will be able to identify at least two animal inspired designs or processes. 
3. Students will be able to describe how two specific animal traits or behaviors have been 

successfully mimicked and used in human processes or designs. 
4.  Students will begin to understand how they can observe nature and choose one 

successful trait or behavior that they can imagine solving or helping to solve one human 
problem. 

 
Theme 
Animals have successful traits and characteristics that enable them to successfully survive. 
 
 

At a glance 
During this program students will examine 

how animal traits have enabled animals to 
successfully adapt to their environment. They will 

explore and analyze how nature can inspire 
engineered designs and products for humans. 
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Sub-themes 

1. Animals interact with their environments and have developed traits and characteristics 
that help them survive. 

 
2. People can investigate and mimic successful animal traits and characteristics to help 

solve or improve human problems in processes or designs. 
 

3. Biomimicry works in harmony with natural systems through less energy use and 
sustainability. 
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Academic standards  
Ohio College and Career 
Ready  Standards-
Science 

Grade 4 
Strand-LS 
Grade Band Theme- Interconnections within Systems 
Topic: Earth’s Living History 
This topic focuses on using fossil evidence and living organisms to observe that 
suitable habitats depend upon a combination of biotic and abiotic factors.  
Content Statements: 
Changes in an organism’s environment are sometimes beneficial to its 
survival and sometimes harmful.  

- Ecosystems can change gradually or dramatically. When the 
environment changes, some plants and animals survive and 
reproduce and others die or move to new locations. An animal’s 
patterns of behavior are related to the environment.  This includes 
the kinds and numbers of other organisms present, the availability of 
food and resources, and the physical attributes of the environment.  

Fossils can be compared to one another and to present day organisms 
according to their similarities and differences.  

- The concept of biodiversity is expanded to include different 
classification schemes based upon shared internal and external 
characteristics and organisms.   

-  
Grade 5 
Strand- LS 
Grade Band Theme- Interconnections within Systems 
Topics: Interactions Within Ecosystems 
This topic focuses on foundational knowledge of the structures and functions 
of ecosystems.  
Content Statements: 
Organisms perform a variety of roles in an ecosystem. 

- Populations of organisms can be categorized by how the acquire 
energy.  

- Food webs cab be used to identify the relationships among 
procedures, consumers, and decomposers in an ecosystem.  

All of the Processes that take place within organisms require energy.   
- For ecosystems, the major source of energy is sunlight.  
- Energy entering ecosystems as sunlight is transferred and 

transformed by producers into energy that organisms use through the 
process of photosynthesis. That energy then passes from organism to 
organism as illustrated in food webs.  

Grade 6 
Strand- LS 
Grade Band Theme- Order and Organization 
Topic: Cellular to Multicellular 
This topic focuses on the study of the basics of modern cell theory. All 
organisms are composed of cells, which are the fundamental unit of life. Cells 
carry on the many processes that sustain life. All cells come from pre-existing 
cells. 
Content Statements: 
Living systems at all levels of organization demonstrate the complementary 
nature of structure and function.  

- Organisms have diverse body plans, symmetry and internal structures 
that contribute to their being able to survive in their environments.  
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Kentucky Core Academic 
Standards—Science 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4  Structure, Function, and Information Processing 
  4-LS1-2 Use a model to describe that animals receive different 
types of information through their senses, process the 
information in their brain, and respond to the information in 
different ways 
 
5  Matter & Energy in Organisms & Ecosystems 
   5-PS3-1 Use models to describe that energy in animal’s food 
was once energy from the sun 
   5-LS1-1  Support an argument that plants get the materials they 
need fro growth chiefly from air and water 
   5-LS2-1 Develop a model to describe movements of matter 
among plants, animals, decomposers, and the environment 
 
5 Earth Systems 
   5-ESS3-1  Obtain and combine information about ways 
individual communities use science ideas to protect Earth’s 
resources and environment 
     ESS3.C 
 
MS Matter & Energy in Organisms & Ecosystems 
  06.-LS2-1  Analyze and interpret data to provide evidence for the 
effects of resource availability on organisms and populations of 
organisms in an ecosystem 
      LS1.C 
      LS2.2 
      LS2.B 
      LS2.C 
 
MS Interdependent Relationships in Ecosystems 
   06-LS2-2 Construct an explanation that predicts patterns of   
      interactions among organisms across multiple ecosystems 
 
MS Natural Selection and Adaptations 
    LS4.B 
    LS4.C 
 
MS Human Impacts 
   ESS.3.C 
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Next Generation Science 
Standards 

 
 
Grade Four 
  4-LS1 
    4-LS1-1 
    4-LS1-2 
      LS1.A, LS1.D 
Grade Five 
  5 PS3 
    5-PS3-1 
       LS1.C 
Grade Six 
   MS-LS1 
        MS-LS1-4 
        MS-LS1-5 
        MS-LS1-8 
               LS1.B 
   MS-LS2 
        LS2.A, LS2.B, LS2.C, LS4.D 
        LS1.B 
  MS-LS4-4 
  MS-LS4-5 
         LS4.A, LS4.B, LS4.C 
 

 
Background 

“The strange thing to me was always the question of why scientists were not more interested in 
them. I mean, here is a creature which, according to its size, can build from its own body a 
structure on the scale of a football pitch overnight, every night, and can catch the equivalent of 
an aeroplane in it. Why would you not want to study how it did that?” 

Fritz Vollrath- on Spider webs 
 
Animals are masters at surviving in many unique and challenging eco-systems. Over time they 
have developed highly successful body parts and behaviors that allow them to not only to 
survive but to thrive. 
 
People who question and explore life’s challenges sometime look to nature for answers.  They 
investigate Biomimicry. 
 
 
Biomimicry takes its name from the Greek words “bios” meaning life and “mimesis” meaning to 
imitate.  It can be used as a model to solve our most perplexing human problems when 
traditional methods are ineffective or resources inefficient. 
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People working with animals and the environment, while valuing and respecting them, can 
discover ways in which industrial designs and processes can be more sustainable and exist in 
harmony with different climates, habitats, and cultures. 
 
Nature is a master teacher.  Nature runs on sunlight and only uses the energy that it needs. Nature fits 
form to function  
(many times multi-functionally) and recycles everything.  Cooperation is rewarded in the natural world 
and it banks on diversity. It demands local expertise and curbs excesses from within and it taps the limits 
of power.  
 
Biomimicry offers man the opportunity to learn and work cleanly, efficiently, and in harmony with 
nature for the benefit of man. 
 
Vocabulary 
Adapt—to change in order to make fit 
 
Biomimicry- the imitation of the models, systems and elements of nature for the purpose of 
solving human problems. It is not just the replicating of natural forms but an examination of 
nature to gain sustainable inspiration. 
 
Adaptation—a body part or behavior that helps an animal survive in its habitat 
 
Behavior—anything that an organism does involving action and response to stimulation 
 
Brainstorming-a technique of solving specific problems, stimulating creative thinking and 
developing new ideas by unrestrained and spontaneous discussion 
 
Design- plan, drawing, blueprint, outline model; a method of doing something that is worked 
out in advance 
 
Engineer- someone who designs or builds things  
 
Engineering Design Process-the design, build and test loop used by engineers. Steps include -1) 
Define the problem, 2) Come up with ideas(brainstorming), 3) Select the most promising 
design, 4) Communicate the design, 5) Create and test the design, and 6) Evaluate and Revise 
the design. 
  
Imitate- copy, try to be like 
 
Inspire- encourage someone to be greater; have enthusiasm, or creativity 
 
Invent- to be the first to think of, make or use something 
 
Mimic- to resemble something in a way that seems like a deliberate copy 
 
Model- copy of an object; especially one made on a smaller scale 
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Observe- to watch and study carefully 
 
Survival—the continuation of life or existence 
 
Trait- a distinguishing characteristic or quality 
 
Resources  
 
http://www.asknature.org/article/view/what_is_ask_nature#menuPopup 
 
biomimicryinstitute.org  
 
Cincinnati Zoo & Botanical Garden 
www.cincinnatizoo.org 
 
Dragonflies and Biomimicry 
www.asknature.org/strategy/51b1ad882ccc3fce497b5ac6d493ef41 
 
Earth Expeditions 
cincinnatizoo, org/earth expeditions 
 
Minnesota DNR Teacher Resource 
www.mndnr.gov/education/teachers/index.html 
 
www.ted.com/talks/robert_full_learning_from_the_gecko_s_tail.html 
 
Solar Panels 
www.biomimicrynews.com/research/Insect_eyes_inspire_improved_solar_cells.asp 
 
Project Wild 
http://wwwprojectwild.org 
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