
 

 

 
  

 
Exploring Function in Nature 
 

 
How would a biomimicry designer view and describe nature outside our door?  
With few exceptions, every structure and behavior we observe in natural organisms has a specific function that helps the organism 

survive and thrive. In this series of outdoor activities, students will first examine the structures of natural artifacts and identify 

possible or known functions of their parts. Then they will reverse their thinking by starting with a specific function and searching for 
an organism that performs that function. Finally, they will apply understandings from their two experiences by observing an 

organism in nature to describe its unique structures (behaviors) and functions, and consider what biomimicry designers could learn 

from this organism. 
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Standards Alignment 
Next Generation Science Standards (NGSS) 
 

Disciplinary Core Ideas 
• MS-LS1.A: Structure and Function 

In multicellular organisms, the body is a system of multiple interacting subsystems. These subsystems are groups of cells that 

work together to form tissues and organs that are specialized for particular body functions.  

• HS-LS1.A: Structure and Function 

Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts and is 

itself a component of the next level.  
 

Science and Engineering Practices 
• Constructing explanations and designing solutions 

 

Crosscutting Concepts 
• Structure and Function 

• Patterns 

 
Objectives 
 

• In a natural outdoor space, students will examine structures, behaviors, and processes of plants and animals through the lens 

of function, and connect this function to human challenges and technologies. 

 
Demonstration of Learning 
 

Design Notebook entries from three different activities that demonstrate student understanding of the relationships between a 
characteristic of a living thing, its function, and similar functions needed in a human-designed technology. 

 
Estimated Time 
 

1-2 classes (45 minutes) 
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Materials 
• Design Notebooks and pencil or pen 
• Shoes and clothing for being outdoors 
• Blindfolds 
• A natural outdoor space for activities or, if indoors, a collection of natural artifacts  
• “Seeing” Function Observations (optional worksheet) 
• Function Junction Cards (1 set per 10-12 students) 

 
Background Information 
 

Function is the common link between living things and biomimicry innovations. Recognizing the functions exhibited in the natural 

world is an essential first step in becoming a biomimicry designer. Viewing nature through a biomimicry lens further requires that 

students connect functions in nature to human-designed technology that would have a similar function.  

 

For example, a black bear’s claws help the animal climb a tree. They must be strong enough not to break during the climb and the 

material and structure of the claws are adapted to this functional need. Likewise, a bulldozer must move earth without damaging its 

scoop. In order for students to be able to understand and apply biomimicry, they need to grasp the concept of function as it relates 
both to biology (bear) and design (bulldozer), and how the idea of function joins biology and design together. Once a student can 

identify functions being served by biological characteristics they can begin to connect biological solutions to human technological 

challenges and possible bio-inspired solutions. 

 
Getting Ready 

• Identify a natural outdoor area near your classroom or team meeting location. When possible, try to find a place that has wild 
vegetation (vs. landscaped). Establish boundaries for where students can go. 

• Decide where you will meet to start the series of activities (if other than classroom), how you will divide students into activity 
partners, whether or not you want them to have the same partners for each activity, where you will debrief activities, how you 
will organize students to debrief (e.g., sit or stand in a circle).  

• If a visit to an appropriate natural area is not possible, you could bring nature indoors with natural artifacts (leaves, flowers, 
cones, seeds, sticks, feathers, shells, fur, bones).  Collect your own and/or borrow artifacts from colleagues, natural history 
collections, etc. 

• Print one set of Function Junction Cards for every 10-12 students. This will allow each pair of students to work with 3-4 cards. 
(The activity also works in triads.) You can add more function cards to the set, or add clarifying words to the existing cards, as 
needed or desired (e.g., “keep warm” to describe “insulate”).  If desired, laminate cards to help them last longer. You can 
put the cards in a hat or bowl to facilitate card selection by teams. 
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Activity  
 

Engage 
1. Ask for a volunteer that is ok with being blindfolded to help you demonstrate the “Seeing” Function activity the class will be 

doing today. In front of the class, explain that you will give the blindfolded student an object that she will examine using 
senses other than sight (excluding taste). While exploring the object, she will describe it using adjectives about the object 
(e.g., “This part is very soft at the tips.”).  

2. Blindfold the student and give her an object from the classroom (e.g., pen, pencil, book, ruler). Ask her to describe different 
parts of it using adjectives. You can guide her hands and ask her questions to model what the partner can do. Ask the 
student to hypothesize why she thinks the object has the qualities she is describing. Her response will describe a possible 
function of that part of the object. Once the activity has been demonstrated, the student can remove the blindfold and be 
seated.  

 
Explore 
 

1. Have students form pairs. Give each pair one blindfold. Have each create an observation table in their Design Notebooks 
(sample below), or use the optional worksheet. 
 
 

Organism / Artifact Descriptive adjectives Why as described 
   

 
 
2. Explain that students will now explore natural artifacts using the procedure demonstrated previously.  
3. Make sure students understand that the goal is to examine living (or once living) things, not abiotic natural objects (e.g. 

rocks).  
• If outside, explain that the partner will lead the student to an organism or natural artifact to gently examine. If in the 

classroom, the partner will hand the blindfolded student a mystery natural artifact from your collection. In both 
settings, remind them that the seeing partner is responsible for the safety of the blindfolded partner at all times. 

• The blindfolded student will examine the artifact with all of his/her senses except sight and taste (touch, smell, listen) 
and state adjectives that describe it (e.g., soft, curved, pointed, bumpy, waxy).  

• The seeing partner will write down the name of the organism or artifact and adjective descriptions. 
• The seeing partner will ask “why” the blindfolded student thinks the artifact is [adjective] (e.g., Why do you think 

that part is pointed?”).   
• You will let them know when they should reverse roles.  

4. Begin the activity: Let students know how long they have and how many natural artifacts they need to examine during that 
time. (2 per partner can usually be done in about 15 minutes). Have a partner put on the blindfold and begin the activity.  

5. Give several time alerts so pairs are sure to complete the task.  
6. After the designated time, have partners switch roles and repeat the procedure. 
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Explain 
1. In a large group, ask students to reflect on the experience. How did being blindfolded affect the observations they made? 

2. Have some students share what they explored and the adjective describing it. Have them label that adjective column of the 

table “description of a trait.” Then have the students share why they think the organism has that characteristic. Have them 

label the “why” column “Possible function of the trait.”  

3. Share the following definition and have them add helpful notes in their notebooks.  

• Function: The action something does. In biomimicry, function is used to describe what a trait does for an organism. 

Function can also describe the purpose of a human-made design. 
 

Elaborate (with more Exploring and Explaining) 
1. Introduce the next activity as Function Junction. Link it to the previous activity by explaining that in “Seeing” Function 

students used their senses to describe characteristics of organisms and their parts and hypothesize the function of that 

characteristic. This activity reverses the process—students will be given cards with functions on them. They will search a 

designated natural space looking for organisms with traits or characteristics that they believe could help them do the function 

on the card.  

2. Have students get into pairs or triads with their Design Notebooks and a writing utensil. Take them outside to a natural space 

with a variety of plants and other organisms. Have them sit or stand in a circle next to their partners, and point out the 

boundaries of where they can go to explore.  

3. Show students the cards, reading a few of the functions. Pick one to use as an example. Ask students to describe a plant or 
animal in nature that has that function.  

4. Have students create a space in their notebooks to record their functions and observations during the activity. 

5. Distribute the cards either by student pairs pulling 3-4 from a hat or bowl, or taking 3-4 from a fanned deck held in your 

hand. Send then out into the designated area to find examples in nature that achieve this function. They will record their 

findings in their notebooks.  

6. After the designated time (10-15 minutes recommended), signal the students to return to the circle. Ask a volunteer to share 

one of the function cards that they had and an example they found. If possible, have them lead the whole group to the 

location of the example so everyone can observe it. Ask the student to explain how the biological element they identified 

meets the function on the card. [The level of detail of the explanation or its accuracy is not important here; the point is for 

students to develop an ability to speculate about function in nature based on observations.] Encourage all students to chime 
in with their observations and ideas. 

7. Ask the group follow up questions such as:  

• How would you go about finding out if your hypothesis about the function is correct? (Responses could include: Ask 

a biologist/naturalist, research the organism online, etc.)  

• Are there any other functions you can think of that your example might be doing?  

• Can you think of any human challenges or fields of innovation that might need solutions for that function? 

(Responses could include: “packaging designers”, “people in arid climates”, “structural engineers”, etc.) 
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v

8. Next, ask if any of the other students found something nearby. Go to that next location and discuss what students observed.

Continue until as many students as possible have had an opportunity to share.

Evaluate 
1. As a final assessment activity, send students back out into the designated area for a 5-10 minute Solo (sitting and observing

silently in one location). Have them observe one plant or animal closely for that time, drawing and describing its traits and
possible functions of those traits. Then have students describe what biomimicry designers could learn from studying this
organism and its strategies for doing the identified functions.

2. Once back inside have students find new partners* to share their notebook entries with. (You can designate specific parts you
would like them to focus on). Then have several students share with the full class.

* Techniques to randomize pairings include “Hand up. Stand up. Pair up.” and “Mix. Freeze. Pair.”
Directions for these protocols are easily found online.

Modifications 
During Function Junction It can be fun to give all students the same function card (e.g., “stabilize”) without them knowing it. This 
tends to illustrate how nature can achieve the same function in many different ways. 

Resources 
All resources are indexed on the Youth Design Challenge website. To access them, log in at youthchallenge.biomimicry.org and go to 

the Instructional Storyline page of the Educator Resources. 

• “Seeing” Function Observations (optional worksheet)

• Function Junction Cards
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