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The Match section of the Biomimcry Institute’s Youth Design Challenge (YDC) begins with students refining
their understand of what is and what is not considered biomimicry. They receive an overview of the
Biomimicry Design Process, which they will learn already started when they defined their problem in the
previous Investigate section. They will then biologize their design problems (translating the functions and
context into biological terms so that they can be searched on AskNature.org).
They have learned about what they want their design to DO, and that there are lessons to be learned from
nature. Now they will perform the steps to discover biological models and arrive at an understanding of
which strategies can be emulated in the upcoming Innovate section to create a design solution.
•
•
•
•
•

The goal of ‘biologizing’ the design problem’s key function is to arrive at one or more “How
does nature...?” questions that can guide students in their research as they look for biological
models.
Students will research multiple biological models (organisms) and identify which of them have
strategies that could help them solve their design problem.
They will then translate those promising strategies into design terms by removing the biological
terminology and distilling the essential functional elements into a design strategy.
Learners are encouraged to conduct research in nature (if possible) and may also use the
AskNature online database as a valuable resource.
To conclude, students assess how well their design translations summarize the biological
strategies on which they focused. Students are encouraged to take photos and make sketches
to capture and document their design process.

Goal: Identify biological strategies aligned to the function of their design.
Question Aligned to the Storyline: How can we use biological strategies found in nature to inspire a

solution to the identified problem?

5E Instructional Model—Explain: In Match, we focus on the Explain component. You will be equipped

with resources and information to support the learning and implementation of the scientific concepts
embedded in the practice of biomimicry. Students will begin to understand the evidence-based models and
explanations found in nature that will help them design a solution to the problem based on the established
criteria.

Match Questions

Part 1: What is and is not biomimicry?

Part 2: How does the practice of biomimicry emulate biological strategies to
influence design?
Part 3: How do we translate a problem into a research question to ask nature
(biologize)?
Part 4: Which organisms have strategies for solving problems that are similar
to the problem we want to solve?
Part 5: How do we translate biological strategies into design?

Part 6: Which of the abstracted design strategies are best suited to solve the
problem?
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Procedure Part 1

What is and is not biomimicry?
1. Have students answer the following statements with a “yes” or “no” for what biomimicry is based on
their learning so far:
A.
B.
C.
D.
E.
F.
G.

A person dissects a frog or grasshopper to see how it works? No
A telephone pole that has branches so it looks like a tree? No
A paint that imitates the surface of lotus leaves to rinse off quickly? Yes
A person raises fish or butterflies in their classroom to observe life cycles? No
A solar panel that collects more sunlight by following the sun like a flower? Yes
A mushroom that has been turned into insulation? No
A helmet that uses synthetic hollow spines to create padding? Yes

2. Explain that questions C, E, and G have emulated the function of a biological organism to inform the
design. The surface of the lotus leaves make it hydrophobic, the solar panels mimic the process a flower
uses to optimize sunlight intake, and the helmet mimics how hedgehogs absorb and distribute the shock of
impact with their quills. None of these options use the organism to perform the function.
3. Tell students that this is different from option F, which can be considered bioutilization, because it is
directly using the mushroom to perform the function of the insulation. Bioutilization and biomimicry can (and
often must) work together, because there is no sense in reinventing a solution nature already does best.
Biomimetic designs that include bioutilization should do in a way that is not harmful to the environment.
4. Option B is an example of biomorphism, where the design resembles a living organism for aesthetic, not
functional, purposes.
5. Option D could be a way to (re)connect with the natural world, but it does not contain the other two
parts of biomimicry. And lastly, option A is an approach used by researchers studying biology, and could
lead to us better understanding how the frog/grasshopper has adapted certain strategies for living, but it is
not a direct approach to practicing biomimicry.
Extension Activity: Extend this assessment of biomimicry by instructing students to look for and think of
more examples and non-examples, quizzing one another in small groups.

Procedure Part 2

How does the practice of biomimicry emulate biological strategies to influence design?
1. Have students revisit the information gathered in the Exploring Function in Nature activity from the
Motivate section.
•
•

Remind them that biomimicry relies on deep observation of nature, specifically, to discover a
trait that an organism has, the function or purpose of the trait, and how they have adapted
strategies to perform that function.
Encourage students to (re)connect with nature by going outside to observe organisms and
their habitats or closing their eyes and sitting outside to be part of the natural world. This is an
activity that can be revisited time and time again to help internalize the sense that they are part
of the natural world.
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2. Tell students that there are several ways to approach a design problem using biomimicry, and that
today they’re going to learn about the Biomimicry Design Process. Explain the steps laid out below as an
overview, and in the upcoming sections students will be able to perform each one as they continue to work
toward a design solution. The steps in the process are: Define, Biologize, Discover, Abstract, Emulate,
Evaluate.
3. Define: Share that the students performed this step in the previous Investigate section where they
defined the problem they are working with and how it aligns with a particular Sustainable Development
Goal (SDG).
4. Biologize: “Biologize” is a fun name for the process of translating a design problem into biological
terms/language. To formulate good research questions, students will need to take the needs or functions
identified in the design question from Investigate (How might we...”) and rephrase the question so they can
more easily find answers in biology.
5. Discover: During this stage, students will look for biological models (from organisms and the ecosystems
they live in) that need to address the same functions laid out from defining the problem and criteria needed
for their designed solution. Spending time outside will help students identify the strategies used from
organisms that support their survival and success.
6. Abstract Design Strategies: To abstract something means to make a conceptual model of it. We will
first translate our design problem into language that we can ask nature, and then we will translate that
biological concept back into design language.
7. The remaining steps of the Biomimicry Design Process (Emulate and Evaluate) are where we create
a solution inspired by nature and analyze how well we met the design criteria. This will be more deeply
explored during the next section of the YDC (Innovate).

Procedure Part 3

How do we translate a problem into a research question to ask nature (biologize)?
1. Tell students that in order to begin looking for design inspiration in the world, biomimicry designers need
to ask the right kinds of questions. The goal is to reframe the functions of what their design needs to do
using biological terms, and then “ask nature” for advice.
2. Ask students to analyze the essential function and criteria their design solution must address. Have them
reframe them in biological terms, so that they can “ask nature” for advice.
•
•

Use the “How might we...?” information from the Define the Challenge worksheet to begin
the Biologize Function and Context worksheet.
o Teacher Resource: Sample Answers for Biologize Function and Context worksheet.
Tell students that they may use the Biomimicry Taxonomy sheet to help them ask the design
questions in a biological context. Students may move from the center outward or from the
edges to the center in order to help them understand how functions are grouped. Encourage
students to examine the entire sheet.

3. A good test of a biomimicry research question is whether it can logically complete the phrase, “How
does nature...?” Explain to students that if they simply used their original design question to complete the
sentence, it probably wouldn’t make any sense.
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•

For example, asking “How does nature make their city stop flooding?” sounds pretty silly. And it
wouldn’t help them begin searching for biological models. But once they biologize it into “How
does nature manage disturbance in a community?” or “How does nature protect from excess
liquids?” a research path becomes clearer. This simplified question expresses the essence of
what the design challenge is all about.

4. After students have gone through iterations of biologizing the function, they will be ready to move into
the next phase where they will discover biological organisms that have solved similar problems.

Procedure Part 4

Which organisms have strategies for solving problems that are similar to the problem we want to
solve?
1. There are many tools available to use during this process as we begin to research effective strategies
from the biological world. With AskNature Biological Strategy pages, students will be able to select the
function phrases from the taxonomy into the search bar on the website.
•
•

•

Students in upper grades may find it helpful to navigate through AskNature themselves, if they
have access to an internet-connected device.
For younger students, coaches may want to find relevant materials on AskNature and present
select materials to their students.
o Collections contain examples of Biological Strategies related to a theme, such as water,
waste, or transportation. This may be a helpful resource for you to introduce to younger
students.
Students are also encouraged to go outside, (re)connect with the natural world and observe
which organisms they see—continuing to ask the question: what is nature doing here?

2. Using these tools, students should research 2-5 biological strategies that all exhibit functions that are
needed to solve their identified problem (more is always better, but they can also return to this step later
if they need more strategies to work with). Encourage students to document all of the strategies they
researched. This is a good place for citation skills practice.
•

Explain to them that these strategies should not simply be “an attachment” to their design, but
should be the main component. A good way to assess this is by asking, “If I take the biological
strategy away, is the organism still able to achieve this function?” The goal is that it would not
function without the biological strategy.

3. Review the vocabulary term “function” and explain “biological strategy” and “mechanism” with students.
A biological strategy is the way an organism performs a function. It’s an adaptation that the organism has
evolved in order to survive, and essentially “how” a function is accomplished. Mechanism goes a bit deeper
into understanding the specific way an organism performs the strategy.
•

Biological strategy and mechanism are nuanced terms and are sometimes used interchangeably.
Basically we’re seeking enough details to show specifically how a function is achieved.
o Consider a strategy to be “cactus ribs keep them cool,” and a mechanism would explain
how corrugated shapes create pockets of shaded, cooler air that help them shed body
heat (and further detail would show the specific measurements of how much distance is
between each rib, how deep the pocket is, what angle it faces, etc. in order the fully satisfy
the function of cooling).
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•

•

A way to explain these nuances is to emphasize that function refers to WHAT the organism’s
traits or behaviors do for the organism to support their survival; strategy is a general overview
of THE WAY a function is achieved; and mechanism focuses more specifically on HOW the
strategy works.
This will take practice. We want to make sure the biological strategy is understood deeply
enough to be able to clearly communicate what the strategy does (its function) and how it is
accomplished (strategy/mechanism).

4. Have students draw sketches of the biological strategy and mechanism with as much clarity as possible.
Words can be shared in tandem with the sketches to explain what is happening in the diagram.
•

•
•

•

Note that some biological strategies or behaviors can be more helpful than others when solving
specific problems. To derive the best solution to a problem, the forms, processes, and systems
of many natural ecosystems should be investigated and the most beneficial ones should be
incorporated into the design of the solution in the next Innovate section.
In the drawings, label how each organism’s traits work to accomplish the needed function given
the specific conditions and context (i.e. variables) in which the organism lives.
Explain that the conditions and context pertain to the environment in which the organism is
found (i.e. Does the organism live in water? Does the organism travel through air? Does the
ecosystem have a tropical climate or a desert climate, and how does their biological adaptation
function in this environment’s conditions?).
o Remind them of the context and constraint variables explored in defining the problem and
how similar variables can be similarly considered for the organism’s strategy.
Tell students their drawings don’t need to be perfect or even look good. It is the process of
drawing that helps students understand how the mechanism works.
o A variation on this theme is to have students teach/explain their organism’s mechanism
to a partner and ask the partner to sketch out what they think is happening based on the
description they hear.

5. Explain that from here students will be translating the strategies into design language, and they can
always go back to access more research if needed for learning how the organism achieves these strategies.

Procedure Part 5

How do we translate biological strategies into design?
1. Now that students have found some biological strategies, the next step is to identify the underlying
working principles that can be applied in a design solution. Biomimicry designers do this by using the
mechanisms that make the biological strategy work and re-stating them without using biology-specific
terminology. The result is an abstracted design strategy. Think of it as the reverse of “biologizing” the
design question. Now, you are “design-ifying” the biological strategies.
2. Have students go back to their sentence that describe the biological strategy and highlight or underline
keywords or phrases that address the function (purpose/WHAT it does) and mechanism (HOW it’s done).
•

For each biological strategy, have students write a complete sentence using this sentence
structure to summarize the biological strategy:
o Include the organism, the function (WHAT it does), the mechanism (HOW it’s done).
o Example: The antennae of the honeybee enable smooth landings by sensing the landing
distance and angle, signaling the body to orient appropriately.

BIOMIMICRY: YOUTH DESIGN CHALLENGE

6

MIMIC: Match

3. Explain how to replace the working principles of the strategy with terms from engineering and design.
Biological words with neutral synonyms are replaced, i.e. take the biological context away. (Example: “fur”
is replaced with “fibers”; “skin” is replaced with “membrane”; “bone” is replaced with “porous structural
support”).
• Tell students that several interpretations of a biological strategy might all be correct if they
are representing their ideas through the evidence of what the organism does. This approach is
connected to the Next Generation Science Standards, Science and Engineering Practice #7 Engaging in Argument from Evidence.
• Additional Teacher Resource: While likely too advanced to share with students, the Biology to
Engineering Thesaurus resource worksheet can be helpful in guiding them in this process.
4. Finally, students rewrite the biological strategy using the engineering/design words that were substituted
for biological words.
•
•
•

•

For example, here’s a simply stated biological strategy: The polar bear’s fur has an external layer
of hollow, translucent (not white) guard hairs that transmit heat from sunlight to warm the bear’s
skin, while a dense underfur prevents the warmth from radiating back out.
A designer might be able to brainstorm design solutions using just that. But more often, in order
to actually create a design based on what we can learn from biology, it helps to remove the
biological terms and restate it in design language.
Here’s a design strategy based on the same biological strategy: A covering keeps heat inside by
having many translucent tubes that transmit heat from sunlight to warm the inner surface, while
next to the inner surface, a dense covering of smaller diameter fibers prevents warmth from
radiating back out.
o An even more detailed design strategy might talk about the length of the fibers or the
number of fibers per square centimeter, i.e. if that information is important and its analog
can be found in the biological literature.
Additional sketches and diagrams are helpful to use here as well in ensuring that the new design
statement is able to be understood and contains the key components of the biological strategy
and mechanism.

Procedure Part 6

Which of the abstracted design strategies are best suited to solve the problem?
1. Tell students they will have an opportunity to explain from evidence (this is a Next Generation Science
Standard practice) as to why their discovered strategies are the best model for solving the problem they
selected.
2. Determine whether small groups or the whole group together would meet your students’ needs better,
then ask them to share:
•
•
•

Sketches and summaries of the biological strategies;
The abstracted design strategy sentences they wrote;
The problem they are trying to solve and how these strategies could help.

3. Tell students that they will be able to make iterations, or improvements, to their design principles based
on how well their peers understood the ideas presented. If necessary, allow students to review the Design
Brief and Biomimicry Design Process (found in Part 2 of this section) for clarity on how to iterate on their
design ideas.
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Match: New Vocabulary
Abstract (Design Strategy)
Biologize					
Biomorphism					
Biomimicry Design Process			

Bioutilization				
Biological Strategy			
Biomimicry Taxonomy
Iterate

Mechanism
Trait

Additional Teacher Resources
• Ask a Biologist, Arizona State University
• AskNature Collections, Biomimicry Institute
• Pathful Connect (platform for connecting industry experts to classrooms)
• References for Biology Research (Biomimicry Toolbox), Biomimicry Institute
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