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1. Introduction and Context

NatEnt sought ‘to develop the key STEM and entrepreneurship competences of young people to
play an active role in tackling Europe’s key sustainability challenges.’ It proposed that STEM and
biomimicry are a natural fit; applying biomimicry requires scientific understanding, and an ability to
turn ideas into creative solutions.

NatEnt also sought to evidence that biomimicry offers inspiring real-world content to enhance
entrepreneurship teaching. In particular, understanding entrepreneurship competences as the
ability to innovate and think differently as essential to rethinking how we can balance the needs of
humans and the rest of nature.

NatEnt sought to deliver this through creating an online collaboration platform, through which
teams of students can identify a design challenge of interest to them, and use a biomimicry design
process to identify a solution to bring to market. The biomimicry design process is described in the

image below.
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As a result of NatEnt activities, we aimed to deliver:

e More young people motivated and capable to act to bring about a sustainable future and
green economy.

e Students collaborating to design solutions to Europe’s key sustainability challenges.

e New and innovative teaching resources for schools combining biomimicry, STEM,
entrepreneurship and digital learning.

e Increased capacity of teachers to provide inspiring learning for the green economy.

e Future orientated curricula and learning activities.

e Online independent learning modules for teachers and students.

e Enhanced understanding and application of biomimicry in teaching and learning.

This report focuses on the results and impact of NatEnt for students. Our monitoring and evaluation
process is detailed elsewhere in our Monitoring & Evaluation Plan, which details the key
competences assessed and assessment process.

2. Does NatEnt make a difference for students?

The NatEnt platform asked pilot students to complete competence-focused questions at the end of
each phase of the biomimicry design process. This provided indications of their competence for key
biomimicry, sustainability and entrepreneurship skills, and their readiness to progress to the



following stage. In piloting and evaluating the success of the NatEnt platform, we worked with 710
students from 35 schools.

COUNTRY # PARTICIPATING # PARTICIPATING
SCHOOLS STUDENTS
GERMANY 6 84
LATVIA 11 275
NETHERLANDS | 3 85
ROMANIA | 3 100
UNITED KINGDOM | 12 166
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DEFINE PHASE

M | can identify human needs and sustainability challenges to be met.
M | can identify the key functions required to solve my Challenge.

| can make connections between nature and human design.
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The results show a positive correlation between the activities undertaken and the development of
key competences. The identification of functions is a new way to looking at nature which could
explain why students found this more challenging; this is a skill practiced and developed throughout
the biomimicry design process. Biomimicry can often be seen in utilitarian terms, so the positive
results around making connections between nature and human design are significant.

DISCOVER PHASE



DISCOVER PHASE

B | can discover how nature delivers the Functions | need for my Challenge.
M | can describe how nature delivers different Functions.
M | can abstract nature’s strategies into non-biological language.

| can develop several ideas to create better solutions to existing challenges.

M | can combine knowledge and resources from a range of sources to improve results.
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Again, the results are positive. In the Discover Phase students carry out self-guided research using
their local environment and online resources. It is clear in this phase that students become clearer
about how to use functions and describe how different organisms deliver functions; a key
biomimicry competence. Abstracting design strategies from nature is a key challenge within
biomimicry, however, students clearly applied themselves well to this task. Combining learning from
a range of sources is a vital competence to ensure a balanced approach to enquiry and to check for
bias; students demonstrated they are very able to combine knowledge and resources from a range
of sources.

CREATE PHASE

CREATE PHASE

B | can integrate functions and strategies from nature into a design solution.
M | can use Nature’s Unifying Patterns to review my design and make improvements.

m | feel more confident to work with others to design solutions to design challenges.
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In the Create Phase, students are translating strategies discovered from a range of organisms into a
design solution to their challenge selected in the Define Phase. Again, students apply themselves



well to the key biomimicry competence of integrating functions and strategies from nature into their
design solutions. Collaboration between teams was integrated into the structure and functioning of
the NatEnt platform; it is pleasing to witness that students found themselves confident to share and
work with others in developing their solutions. In integrating functions and strategies from nature,
students are clearly developing entrepreneurship competences such the ability to innovate and think

differently.

COMMUNICATE PHASE

COMMUNICATE PHASE

M | can turn my design solution into a business proposal.
M | can identify how to market my solution through an appropriate business model.
| can identify opportunities to create value for customers within my selected design solution.

| can reflect on my work, learn from success & failure, and make improvements to my design

solukgion.
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In the final phase, students translated their design solutions into a business pitch. This was more
challenging than the other phases of the biomimicry design process. This might be a reflection on
the student backgrounds and the time spent on this final phase. Overall, however, the results
illustrate positive progress.

EXIT QUESTIONS

After the first round of piloting, evaluation questions were placed at the end of the biomimicry
design process using a slightly shorted question battery.



EXIT QUESTIONS

B | can more easily identify sustainability challenges which need to be met.
H | feel better able to make connections between nature and human design.
m | feel more able to combine knowledge and resources from a range of sources to improve results (other

people, nature, online research, etc).
| can better integrate functions and strategies from nature into a design solution.
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H | feel more confident to work with others to find solutions to design challenges.
m | feel more confident to influence solutions for sustainability.
m | feel more connected with nature as a source of inspiration for solutions to human challenges.
| can better imagine a desirable future and link this with practical design ideas.
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Broadly speaking across all competence measures, students performed well in applying a biomimicry
approach as a method for developing their STEM and entrepreneurship competences to create a
sustainable future.

3. Did we deliver what we promised?

NatEnt sought to deliver two key outcomes for students:



1. Develop the competence of students to apply biomimicry to understand and address
Europe’s key sustainability challenges.

2. Increase the capacity of students to apply entrepreneurial thinking and work collaboratively
to create solutions for the green economy.

The answer to point 1 is a clear yes. From the exit questions 67% felt more confident to find
solutions to design challenges and 72% more confident to influence design solutions. A high number,
86% felt they can imagine what a sustainable future might look like and link this with practical design
ideas. As evidenced in the phase-by-phase results, students clearly see the biomimicry design
process as a route to achieve this.

The answer to the second point is also positive, with 66% of students feeling confident to work with
others in creating design solutions. The functionality of ‘appreciate’ and ‘comment’ certainly worked
and students interacted with these functions in a number of the pilot schools. Where it worked well,
students commented on other Teams and actively viewed their work. A total of 85 teams were
registered on the platform by September 2023, with 466 appreciations between teams and 586
comments between teams. In addition, teams uploaded 210 shared resources to the commons for
all teams to access.

The final voice here goes to students themselves:

e “Finally we learn something that we can apply immediately to goal that matter to us.”
(German student)

e  “Now | want to become an entrepreneur.” (German student)

e “ldidn’t think before that STEM was so relevant for my everyday life!” (German student)

o “Itis stupid what we humans do to the planet. But we can do it differently.” (German
student)

e “l enjoyed the most the last part where we were creative, practical and innovative with real
tasks.” (UK student)

e “l enjoyed working on the last part of the project, | enjoyed being an inventor and using
biomimicry to solve problems, invent new things.” (UK student)

e “Getting to know the clever ways that plants sustainably adapt to do their function.” (UK
student)

e “We can learn that nature has a lot of good ideas that can make this world healthier and a
good place to live in by copying what nature does.” (UK student)

e “We learned that we can solve the problems from the society with the help of nature”
(Romanian student)

o “Europe it is in a difficult situation concerning the nature and water and we can work on
solving this problems” (Romanian student)

e “Biomimicry allows for the creation of biodegradable products, which are more sustainable.
Additionally, products can be designed to require less material during production, making
them more sustainable as well.” (Dutch student)

e “Biomimicry makes techniques more efficient by learning from processes that have been
improved through evolution. The more efficient something is, the less material and energy it
requires, making it more sustainable.” (Dutch student)

e “Through biomimicry, natural forms, processes, and ecosystems can be mimicked to design
more sustainable systems.” (Dutch student)

4. How did students learn?



We saw very different approaches to bringing biomimicry into the classroom, suggesting a flexibility
and adaptability teachers appreciate, and how Natural Entrepreneurs supports STEM and offers
strong links into design and business.

In the Netherlands, schools have mostly linked Natural Entrepreneurs to project weeks, where all
students from one year get together and solve a challenge of their interest with biomimicry. It can
be challenging to find a project for these weeks that links all students' interests, and matches
different STEAM-courses. Biomimicry can, however, be approached from different fields, such as
design, economics, engineering and biology, which is why Dutch educators find it especially valuable.

In Germany, education providers are integrating Natural Entrepreneurs into their curricular. This can
be official institutions like state ministries for education or the chamber of commerce. UNESCO-BNE
has recognised Natural Entrepreneurs amongst other national resources for sustainable innovation
education. This indirect path of reaching schools and stakeholders beyond is slow but more
impactful on the long run.

In Romania, the Natural Entrepreneurs project is implemented in two ways. The first way is through
the efforts of teachers and students who work on the project during their free time. Teachers are
also incorporating the project into curriculum subjects including biology, chemistry and general
science. However, content overload in the curriculum and the crowded daily schedule can make it
difficult to give the project the attention it deserves.

The second way the Natural Entrepreneurs project is implemented is through project weeks held
during the school year. The Green Week provides a great opportunity for students to work on the
biomimicry project. Mixed-age student groups, with the guidance of their teachers, go from
theoretical instruction to product design during the week.

In the UK, one teacher used a weekly STEM Club to work through the process whilst a second used a
project day to deliver across a whole year group. A third teacher integrated the work into their Year
11 and Year 13 D&T product design work. This flexibility is providing opportunity for teachers to
collaborate across departments and work with different teachers.

5. Do teachers agree with our results?

NatEnt sought to deliver two key outcomes for teachers:
1. Improve access to digital learning to enhance both independent and collaborative learning.
2. Provide support for teachers to integrate STEM subjects with entrepreneurship.

Improve access to digital learning to enhance both independent and collaborative learning.

Teachers working with the platform had a range of differing experiences. For example, teachers in
the UK, Romanian, Germany and the Netherlands found the platform easy to use:
e “The structure of the course was brilliant for the students, it gave them enough information
that they could be really independent later on in the programme.” (UK teacher)
e “The platform is very intuitive. It builds in a logical way and students seem to enjoy it.” (UK
teacher)
o “Very useful to see what other teams did on the platform.” (Dutch teacher)
e “The platforms are powerful tools for us if we can’t meet in person or innovate remotely.”
(German Teacher)
o “Your programme makes all the knowledge available so we don’t have to look for them on
our own.” (German Teacher)



e “You don’t need to be a scientist to learn from nature.” (German Teacher)

e “In Romania the digital learning is in strong development, so for us it is great support this
platform” (Romanian teacher)

e “The platform support very much the independent work of the students and as well the
collaborative approach because the can cooperate with other students (even
internationally).” (Romanian teacher)

e “We appreciate very much this approach as far the students can continue their learning
without to be supervised directly by a teacher.” (Romanian teacher)

Latvian teachers agreed; all pilot teachers used materials from platform for teaching. They
mentionned that there are wide range of materials available, they are very clear and attractive, a lot
of videos.

It was not a uniform picture. Some teachers struggled with the administration of the platform. Two
Dutch teachers stating that:
o “Setting up the teams did not work, hence we could not share our results on the platform.”
e  “The menu was chaotic and it was not clear for students where to go.”

The challenges reported by the Dutch teachers was not isolated. The requirements to protect data
and ensure online safety necessitated robust registration and moderation systems which increase
the technical workload for teachers. This is a challenge in often over-crowded curriculum
environments.

Provide support for teachers to integrate STEM subjects with entrepreneurship.

The main uptake of NatEnt was from STEM teachers. This might have created reluctance to integrate
STEM with entrepreneurship. Feedback from teachers suggests they did not have trouble with the
entrepreneurship elements of NatEnt. Entrepreneurship competences were woven throughout the
platform, so at times STEM teachers might not have realised that specific entrepreneurship
competences were being developed. Teachers commented that:
e “Interesting topic that matches multiple courses.” (Dutch teacher)
e “Students loved that they could pitch their idea; this was motivating for them.” (Dutch
teacher)
e  “Students are able to create something that can actually be used/further developed. This is
very motivating and also valuable.” (Dutch teacher)
e “Thinking process really helpful; start with limitless ideas before solutions.” (UK teacher)
e “Very relevant to world of and interest of students.” (UK teacher)
e “The concept empowers the students to apply learnings directly to a subject that matters to
them.” (German teacher)
o ‘It is very positive that we can teach an integrated vision about the natural sciences and the
entrepreneurship.” (Romanian teacher)

6. Conclusions - was NatEnt effective?

We can be confident that through the Natural Entrepreneurs project, biomimicry provides a
coherent fit across science, design, and entrepreneurship disciplines, offering content and
application within a meaningful context. Pedagogically, biomimicry is attractive because it supports a
move towards inquiry-based learning and encourages peer learning. It is also satisfying for teachers
wishing to make use of the outdoor environment and reconnect their learners with nature.
Biomimicry can teach students to create products, processes and policies that are well-adapted to
life on earth over the long term. The eventual aim is, therefore, to create an attitude in students that



will motivate them to preserve nature on the planet. It can be seen as a unifying theme which links
subject content with issues students both care about, and will be important for their careers in the
future. And teachers agree: "Natural Entrepreneurs does not only appeal students that are
interested in biology or design, but also more entrepreneurial students that like economic projects"
(Dutch teacher piloting Natural Entrepreneurs, 2022).



