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about 20 min.
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about 45 min./ 1 lesson
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PRINCIPLE 8:
NATURE SEEKS BALANCE

Self-regulation in nature

Erasmus+

SUMMARY

Nature is a fine-tuned system; everything is carefully regulated. In this module
students explore how deer live in-tune with their habitat.

BIOMIMICRY PRINCIPLES
&H? 8 - Nature seeks balance
&S

LEARNING OBJECTIVES

Students understand nature as an interconnected system.
+ Students understand how nature self-regulates.
Students understand supply and demand in nature.

LEARNING OUTCOMES

Students become deer and role play meeting their needs.

Students experience how in a healthy ecosystem natural resources fluctuate
within limits.

Students reflect about how human life depends on natural resources.

BIOLEARN COMPETENCES

Students are able to abstract principles of sustainability from the way the
natural world functions.

Students are able to identify important needs and opportunities that can be
addressed through design innovation for products, processes and systems.
Students are more motivated in learning STEAM and experience that knowledge
of STEAM can be widely used.



PRINCIPLE 8: NATURE SEEKS BALANCE

Self-regulation in nature

SUMMARY OF THE ACTIVITIES

Activity Name Short description Method Duration Location

Introduction Presenting the principle * Teacher presentation 10 Indoor
1 9_principles.ppt * Discussion

Playing deer and natural Students become deer and mimic * Role play 25 Outdoor
2 resources game how they meet their needs

Review Discussion after the activity * Discussion 10 Indoor/
3 outdoor


https://biolearn.eu/wp-content/uploads/2020/11/9_principles.ppt

OUTLINE OF THE MODULE

BACKGROUND FOR TEACHERS

See at Activity 1: Introduction.

For interconnections see Nine Principles of Biomimicry module.



ACTIVITY DETAILS

LOCATION

I-|A|-I Indoor

s TOOLS AND
| F MATERIALS

1] INTRODUCTION

» QUESTION a

Present the slide about Principle 8: 9_principles.ppt, slide 9.

5 orinciol ’ prOJe;ESr],ZC Ecosystems will always try to keep in balance. More mice? Then you will see more
fnciples.ppt; 97 slide owls to feed on the mice and keep the population in balance. Forest fires are a
great example of a natural phenomenon that renews and refreshes, reducing exces-

£ PREPARATIONS : . : o
T o sive growth and allowing for regeneration. Every natural system has a tipping point,
: a carrying capacity or a state of disequilibrium that triggers a change to a different

Arrange classroom for state.
presentation and discussion.

Explanation to 9_principles.ppt, 9" slide:
¢ RESOURCES

(1)
] Ecosystems are self-regulating, maintaining a dynamic balance free from ex-
Benyus, J. M. (2002): treme fluctuations. For e>.<ample, ev.ery' 1.’ourth' year |nc.reases |n' Iemmmg
Biomimicry - Innovation in- numbers create a shortfall in food availability. This results in mass migration of
spired by nature. HarperCollins lemmings to seek new food sources and the local population to reduce back to
Publisher, New York, U.S.A. sustainable levels.

Predator control on prey population (Lotka-Volterra model)

If the number of prey species increases, so does the number of predator spe-
cies; this results in a decrease in the number of prey animals, which in turn will
reduce the number of predator species. This basic mechanism was described
by two mathematicians: Alfred J. Lotka (American) and Vittorio Volterra (Italian).
An example is the interaction between Canadian lynx and polar rabbit (changes
occur over a period of about 10 years). This cyclicality could only be detected in
the Arctic, where few species of prey live, so the predator cannot switch from
one prey to another.

In reality, the predator-prey relationship is much more complicated. It has
many components, including multiple prey and predators, the impact of weather
conditions and availability of food for prey organisms. Most predators are
actually polyphagic, meaning they consume a variety of foods. As a result, their
headcount changes are much smaller. In the case of a complex food web there
is a high degree of stability, resulting a smaller curve swing (amplitude).


https://biolearn.eu/wp-content/uploads/2020/11/9_principles.ppt
https://biolearn.eu/wp-content/uploads/2020/11/9_principles.ppt
https://biolearn.eu/wp-content/uploads/2020/11/9_principles.ppt

ACTIVITY DETAILS

Carrying capacity of the environment

If a species lives in the right conditions, it will produce more than two offspring
during its lifetime (i.e. the father and mother will not replace only themselves).
If we imagine an ideal population where the individuals are not affected by
the environment, then the number of individuals would increase exponentially,
that is to say, a dramatic change in the number of individuals. In nature, how-
ever, environmental factors prevent this exponential growth (e.g. weather, food,
predators, disease). As the density of individuals increases, density-dependent
limiting factors appear, for example as the number of individuals increases the
amount of food per individual decreases; disease and parasites can spread
more easily. So, the growth of the population slows down and stops.

The density of a population above which the population cannot permanently
be greater is called the environmental maintenance capacity. The number of in-
dividuals in a given habitat must not permanently exceed its carrying capacity.
In species-rich habitats, the numbers of individuals in a population are not
prone to extreme fluctuations, while in species-poor associations (e.g. mono-
culture) there may be extreme fluctuations.

Stability of natural communities = resistance to disturbance

If a system is exposed to external influences, it may provide a resistant or a
resilient response. In the first case it prevents the attack, in the second case it
successfully adapts to the new conditions and a new system emerges. Resilience
is also an organizing force. In shock, the system shifts from its original equilib-
rium and then reorganizes and recovers at another level.



ACTIVITY DETAILS

| T LOCATION

2| PLAYING DEER AND NATURAL RESOURCES GAME

TOOLS AND
MATERIALS

Qutdoor
il Pg

*paper and a pen for writing
the number of deer in
each round

) —,23 PREPARATIONS

Outdoor activity: school-
yard or a large level area is
needed.

i .. RESOURCES
[

Teaching materials of Wolf
Ridge Environmental Learning
Center, Finland, MN, USA
(Organization:
https://wolf-ridge.org/)

Animals have four essential needs for survival: food, water, shelter and space.
This game models the balance between these elements.

Divide students into two groups: one group will be the deer, the other the con-
ditions in nature which the deer need. Each of the four needs is represented by:
* hungry deer/food: hands on stomach;

+ thirsty deer/water: hands at mouth;

+ deer looking for shelter/shelter: hands form roof above head;

* running deer (needs space)/space: arms spread out wide.

The two groups line up in rows 15-20 m apart facing backwards (no looking).
The deer choose what they need (making the correct sign), as do the students
playing the conditions (needs) for survival.

When instructed, both groups turn around to face each other. They are not
allowed to change their signs. The conditions (needs) stay where they are whilst
the deer run to grab a condition matching the need they have selected, bringing
it back with them. When two deer run for the same need, the fastest wins, the
slower dies. Any deer who have not found their need die, and become the
conditions (needs) in the next round together with any unclaimed needs.

Play at least 5 rounds, preferably 10, writing down the number of deer and
conditions (needs) at the start of each round.

Observe how the number of deer change and what caused the change. You can
plot the number of deer and needs in each round on a graph to clearly observe
the relationship.

Discuss with students how the numbers of deer were regulated by the condi-
tions (needs).

» DISCOVER (&


https://wolf-ridge.org/

ACTIVITY DETAILS

3

J.’_r LOCATION REVIEW

I'l Indoor / Outdoor

» QUESTION a

PREPARATIONS

After the activity/ies talk with students about the principle:

« This principle is very important for humans to remember and apply. Try to
collect examples of where humans have ignored this principle.

*  What can be the effect(s)?

*  How could it be avoided?

Arrange classroom for
discussion.



