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Dear Educators,

The Biomimicry Youth Design Challenge (YDC) is an authentic STEM learning experience that empowers 
learners to pursue project-based-learning skills needed to solve real-world problems. Working with an adult 
coach, learners explore biomimicry and apply their new understanding to create biomimicry solutions to 
global and local sustainability problems. For additional details, visit the Youth Challenge Home Page

Designing a nature inspired solution to a sustainability problem requires students to connect: 
• Biomimicry   • Sustainability Problem   • Designed Solutions

The YDC guides learners through the creation of a biomimetic design using the MIMIC Instructional 
Approach.  Each 5E instructional segment is one in the five phased MIMIC series. 

 MOTIVATE Get inspired! Motivate your 
team by exploring biomimicry.  Discover how the 
unique abilities of organisms help them to survive 
and thrive, and how people have been inspired by 
them to design solutions to challenging problems.

 

 INVESTIGATE Investigate the causes and 
effects of a sustainability problem you would like to 
solve. Identify the impact your solution will need to 
have to address the problem effectively.

 MATCH Explore how nature has solved 
problems similar to yours by matching what you 
need your design to do with organisms that have 
similar abilities. Examine the features of these 
organisms and why they have those abilities, and 
determine which organisms could inspire your 
solution.

 INNOVATE Create a biomimicry innovation 
that would help solve your selected problem. 
Refine your innovation after evaluating its strengths 
and weaknesses.

 COMMUNICATE Use evidence to explain 
how your biomimicry design solves the selected 
problem and how nature has inspired it.

Youth Education at the Biomimicry Institute

https://youthchallenge.biomimicry.org/


3 MIMIC: INVESTIGATEBIOMIMICRY: YOUTH DESIGN CHALLENGE

YOUTH DESIGN CHALLENGE STORYLINE

The Earth is facing a number of large, shared ecologic and economic problems. The UN has established 
17 sustainability goals that will help the people of the planet move towards a better future. As we look 
for solutions to the problems we face, people can leverage the strength of nature’s designs. When we 
study and use nature as inspiration in our solutions, we are doing biomimicry. Using biomimicry to address 
human problems is not a new idea. Indigenous cultures and current businesses have used biomimicry to 
find creative ways to solve the problems they have been faced with. These problems might be world-scale 
issues or local issues. Some biological structures or behaviors can be more helpful than others when solving 
specific problems. To derive the best solution to a problem, the structures of many natural systems should 
be investigated and the most useful ones should be incorporated into the design of the solution. Solutions 
have strengths and weaknesses. It is important to test the solutions, and iterate them in order to increase 
the likelihood of their success. By implementing successful local solutions, we can contribute to the UN 
sustainability goals for the planet.

• Anchor Phenomenon: Nature solves its problems with well-adapted designs, life friendly chemistry and 
smart material and energy use.  

• Driving Question: How can learning from nature help us solve local and global sustainability problems?

Science Standards
Forty-four states (representing 71% of U.S. students) have education standards influenced by the 
Framework for K-12 Science Education and/or the Next Generation Science Standards.

Foundational biomimicry, climate change, and design challenge alignments are shown in the table below.  
Alignment strength will depend on lesson choice, depth of instruction, and problem choice.  Additional 
specific physical, earth, and life science standards can be selected by choosing a particular Sustainable 
Development Goal as the focus for the design challenge.

https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
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NEXT GENERATION SCIENCE STANDARDS (NGSS)
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The Investigate section of The Biomimicry Institute’s Youth Design Challenge (YDC) begins with students 
understanding human impact and sustainability as it relates to the issue that will be addressed in their 
biomimetic designs. Learners continue to narrow broad global issues and goals presented in the UN 
Sustainable Design Goals (SDGs). The educator/coach has the option of selecting one or more SDGs 
(aligned with the Next Generation Science Standards) for learners to work with, or letting students choose 
a different SDG. The modeled SDG activity uses climate change, however, educators are encouraged to 
select a SDG that resonates with students and is aligned with instructional goals. Investigate wraps up with 
learners considering what their designs would need to do to solve the problem and describing the design 
project’s criteria and constraints.

 INVESTIGATE

 ENGAGE 
Engage Questions: 
• What are some challenges related to human impact?
• How might we use SDGs to identify design opportunities?

PROCEDURE: PART 1  
What are some challenges related to human impact?
1. Ask students to put the words “Human Impact’’ in  journals and do a 3 minute quick write on what they 

think those words placed together might mean when discussed by scientists, outdoor educators, 
naturalists and other people who enjoy being outdoors. Review of initial list of local problem(s). Allow 
students to share their thoughts with the whole group or in pairs.

2. Share with students that human impact can include water usage (such as the withdrawal of water from 
streams and aquifers or the construction of dams and levees), land usage (such as urban development, 
agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).

3. Tell students that we’re going to start thinking of some ways that human impact is made worse when we 
don’t think about the consequences of our choices or the products we design.

PROCEDURE: PART 2  
How might we use SDGs to identify design opportunities?
1. Remind students that the SDGs have the word sustainable in them because “sustainability” is critical to

understanding if our design will lessen negative human impacts. Tell students that sustainability means
meeting our own needs without compromising the ability of future generations to meet their own needs.
Also tell students that environmental sciences and environmental engineering focus on the quality of not
being harmful to the environment or depleting natural resources, and thereby supporting long-term
ecological balance. The three pillars of sustainability are: economy, society, and the environment. These
principles are also informally called profit, people and planet.

Goal Question Aligned to the Storyline

Investigate and identify  
the sustainability problem.

What problem could we identify and try to 
solve by creating a biomimicry design?

https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://sdgs.un.org/goals
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2. Have students read: What is Sustainability and Why Is It Important for the connection between 
sustainability and the SDGs. Tell students that they will be selecting a SDG to use as a goal of their 
design. *This may also be an asynchronous or homework assignment to deepen understanding. 

3. Tell students that to truly understand the need for the UN SDG, they will need to review the infographic 
and the “Targets and Indicators” as well as the “Progress and Info” tabs for the SDG of interest. Multiple 
reads and discussion might help students think about sustainable designs needed for successfully 
achieving the SDG.

4. Tell students that the class will be revisiting the Design Brief and ask students “What do you want to 
know before designing?”  Make a list of their questions that can be referred back to as the class works 
its way through MIMIC. Tell students that their questions will be answered and underline the portion of 
the design brief that states: “Helping communities” as the focus of sustainable design. 

5. Tell students that we must research how to design and also who might be impacted by our designs as 
part of the process.  

Teacher Resources: A Framework for K-12 Science education: Practice, Crosscutting Concepts and Core 
Ideas; Chapter 7: Dimension 3: DCI-Earth and Space Sciences p. 194 ESS3.C Human Impacts of Earth 
Systems to understand the goals of sustainability.

 EXPLORE
Explore Questions: 
• Who might be impacted by our designs?
• How will we decide which specific problem will be the focus of our design challenge?

PROCEDURE: PART 1 
How will we decide which specific problem will be the focus of our design challenge? 
Do the modeled activity below with your whole class (as needed) for students to understand the process of 
identifying a SDG to be addressed, the criteria and constraints, along with an empathy interview to find out 
who might be impacted. Once you have completed this activity decide whether the class will all be 
addressing SDG #13 or another SDG. Use this modeled activity to unpack the other SDGs in a similar way.  
 
Modeled SDG Activity - on SDG #13 Climate Change 

• Select SDG #13 Climate Change, show the overview of the infographic whole group. Use the 
infographics to discuss the information on the page with focused attention on the bottom portion 
that states: Climate change continues to exacerbate the frequency and severity of natural disasters. 

• Have students brainstorm a physical object/product (high school should also consider a process/
system) that might mitigate the negative effects of climate change. Consider what the product might 
have to do to be effective. Students might also benefit from exploring the “Why It Matters” sheets 
for each SDG for the purpose of defining problems to design for.

• Use the Reframing Problems Activity graphic organizer to reframe the challenge into possible 
solutions.

• The decision to focus on a limited number of the SDGs for classroom YDC participation may 

https://www.environmentalscience.org/sustainability
https://sdgs.un.org/goals
https://drive.google.com/file/d/16rHAMFvCfWCtGy5z7iI-j1QYe6iQL5Eq/view?usp=sharing
https://www.nap.edu/read/13165/chapter/11#194
https://www.nap.edu/read/13165/chapter/11#194
https://sdgs.un.org/goals/goal13
https://www.un.org/sustainabledevelopment/why-the-sdgs-matter/
https://drive.google.com/file/d/1QHY_pEu-mW4iw_7w98K07rS2-kLNziEC/view?usp=sharing


7 MIMIC: INVESTIGATEBIOMIMICRY: YOUTH DESIGN CHALLENGE

arise from this modeled activity. Educators might also choose to do each of the 17 SDGs in 
this modeled format to support students with reframed statements that will later be 
explored in the Match and Innovate sections. NGSS Correlations to SDGs, this document 
can be used to further align science instruction around specific SDGs. 

Teacher Resource: Connecting the UN Sustainable Development Goals to Climate Change (PDF)

PROCEDURE: PART 2  
Who might be impacted by our designs? 
1. Tell students that one way that designers attempt to make sure they are designing with sustainability in

mind is to perform an empathy interview. Empathy interviews are a type of research done in an interview
format of people who might be impacted by our design. For the SDG #13 that was used in our modeled
example, we might perform an interview with people in areas that are prone to wildfires, drought,
hurricanes or floods.

2. Consider working with your local social organizations, businesses, colleagues on campus, administration
or parent groups to assess who might be available for a 30 minute empathy interview. *Please note that
district policy on adult guest speakers might need to be reviewed. Researching online first person
accounts might be the only option available.

3. Tell students that they will be conducting interviews of people who might be impacted by what they
design. Use the Empathy Interview Tool to become familiar with the process and goals of empathy
interviews. This tool has been used by high school teachers to improve the student online learning
experience. If the linked tool is inaccessible to your students (due to age or other considerations),
consider having all students use the following format:

a. Thank the person for his/her/their time.

b. Introduce yourself.

c. Introduce the SDG that was selected as the reason for the discussion.

d. Ask the following questions:

i. What do you feel is most important for others to know about how this SDG works?

ii. What might be some of your thoughts on a product or process that addresses this SDG?

iii. How might these issues be impacting your/our community?

iv. Who else might be negatively impacted by this issue?

e. Thank the person again for his/her/their time.

 EXPLAIN (Vocabulary) 
Climate
Climate change

Constraints
Criteria

Ecological 
Empathy Interviews

Human impact

Explain Question:  
• How might sustainability be a part of designs?
• What does our design need to be able to do to solve the specific problem, and what are the limitations

to our design?

https://s3.amazonaws.com/skipsolabs_biomimicry-students-competition/uploads/content/f56763faa7e9dd90d7e065d510cb71b87e4d130f.pdf
https://s3.amazonaws.com/skipsolabs_biomimicry-students-competition/uploads/content/4957389400e3a576f1888397f4bcaefa933b32ff.pdf
https://learningforward.org/wp-content/uploads/2020/10/tool-empathy-interviews.pdf
https://drive.google.com/file/d/16E4a9gDyOLcPussKcvhjnt-YDDL87OW0/view
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PROCEDURE:
1. Tell students that you are going to revisit the “What do you want to know before designing?” separate 

the list into possible criteria, or what the design has to have, and possible constraints, or limitation of 
resources. Remind students that design problems have their own unique criteria and constraints. If the 
whole class is working on one problem, they will be able to identify criteria and constraints together. If 
there are groups in class working on a variety of problems, then each group will have to identify the 
criteria and constraints specific to their problem.

2. Explain that criteria, which typically reflect the needs of the expected end-user of a technology or 
process, address such things as how the product or system will function (what job it will perform and 
how), its durability, and its cost. Criteria should be quantifiable whenever possible and stated so that one 
can tell if a given design meets them. 

3. Explain that constraints, which frame the salient conditions under which the problem must be solved, 
may be physical, economic, legal, political, social, ethical, aesthetic, or related to time and place. In 
terms of quantitative measurements, constraints may include limits on cost, size, weight, or 
performance, for example.

4. Revisit the list of questions and categorize them as criteria, constraints or unknown.
5. Once the list has been reviewed and categorized in a whole group, use the Mapping Criteria and 

Constraints sheet to have students make individual criteria and constraint sheets in their journals. 

 ELABORATE/EXTEND
Elaborate/Extend Question: 
• What might your project design need to be able to do to solve a specific problem, and what are the 

limitations to the design?

PROCEDURE:
1. Tell students that they will now select a SDG to explore, for the purpose of creating a design that has 

both criteria and constraints. The process will be the same as with the modeled process of using SDG 
#13. The SDG that students explore might be the same one that was identified in the Motivate section 
or it might be an alternate SDG that feels relevant to their lives. Encourage students to work in pairs or 
small groups if they are unpacking the same SDG. Remind students to explore the “Targets and 
Indicators”, as well as “Progress and Info” sections of their SDG to ensure that they understand the 
goals.

2. Tell students that science and design (engineering) are closely connected. Observations in science might 
help to inform their designs. 

3. Tell students they will be creating a poster (or google slide/digital interface) of their selected SDG for 
sharing. The SDG that is selected to share in class may be the SDG that is submitted to the YDC or 
students may decide to select another SDG based on feedback.   
 
The following should be on each poster:

• SDG number and title on the top, along with group member names
• What are the causes of this SDG? (causes)
• How is the earth impacted by not realizing the SDG? (What’s the science?)
• Why are people concerned about meeting the SDG? (effects)
• What are people doing to slow the negative effects identified in the SDG? (mitigation solutions)
• What are people doing to lessen the harm identified in the SDG? (adaptation solutions, resilience)
• Summary sentence on the information gathered 

https://drive.google.com/file/d/1Bd717Jzn7-zf7AAxtvMfCU21dUPLmWCZ/view?usp=sharing
https://drive.google.com/file/d/1Bd717Jzn7-zf7AAxtvMfCU21dUPLmWCZ/view?usp=sharing
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4. Tell students to continue recording all information from the poster into their Design Notebooks.
A picture taken of the poster might also be logged in a digital format.

 EVALUATE
Evaluate Question: 
• How might sustainability be a part of designs?

PROCEDURE:

1. Tell students that sustainable designs are often inspired by nature. Remind students that helping 
communities and addressing the SDGs can all be a part of how we decide if a design is sustainable.

2. Tell students that they will have an opportunity to receive feedback on their posters after a classroom 
gallery walk. Have students practice scanning each other’s posters for the purpose of providing 
feedback on what they have selected to display. Conduct a student gallery walk of the posters with 
feedback sessions as appropriate to the classroom goals.

3. Tell students that in the next phase of MIMIC, they will have an opportunity to use the information that 
was gathered while outside and/or information gathered from AskNature.org, the world’s largest 
database of biological strategies for sustainable innovation, to create a biomimetic design.

4. Use student posters (assigning points for each bullet point of poster content) and Mapping Criteria and 
Constraints to evaluate student learning.

 ADDITIONAL RESOURCES
• Our Climate, Our Future Videos (2-5 minutes)
• The Emergent Pattern of Climate Change (12 minutes)
• Before the Flood
• Climate Change Resources
• Global Climate Change: Vital Signs of a Planet
• Climate Literacy and Energy Awareness Network
• A Student’s Guide to Global Climate Change, from EPA
• Teaching Climate Change for Grades 6-12

https://ourclimateourfuture.org/videos/
https://www.ted.com/talks/gavin_schmidt_the_emergent_patterns_of_climate_change
https://www.beforetheflood.com/
https://youthchallenge.biomimicry.org/en/page/ydc-climate-change-resources-en
https://climate.nasa.gov/
https://cleanet.org/index.html
https://archive.epa.gov/climatechange/kids/index.html
https://www.amazon.com/Teaching-Climate-Change-Grades-6-12/dp/0367752336/ref=sr_1_4?dchild=1&keywords=teaching+climate+change&qid=1625697647&sr=8-4
https://asknature.org/



