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INTRODUCTION

10 #EMME
CURRICULUM

The “Memory of the Earth — #EMME Curriculum” was born from a shared
European vision — to rediscover the story of our planet and to bring it into
the classroom as a living experience. Developed within the Erasmus+
project “Exchanging Memories — Memory of the Earth (#EMME)”, it bridges
science, art, and heritage, inviting students to explore the deep
connections between people and the planet that sustains us.

Created by schools from Romania, Portugal, Slovakia, and Croatia, together
with experts from the UNESCO Global Geoparks of Tara Hategului and the
Azores, this curriculum transforms education into exploration. It empowers
students not only to learn about the Earth, but to learn with it — through
observation, creativity, and responsible action.

The five learning units — Geology and Paleontology, Ecology and
Biodiversity, Environmental Stewardship, Local History and Culture, and
Mapping and Spatial Skills — form an interdisciplinary path toward
understanding our world. Each unit blends inquiry-based science with
storytelling, fieldwork, and artistic reflection, turning lessons into journeys
through time, landscapes, and human memory.

More than a teaching guide, this curriculum is a call to reconnect: with
nature, with our roots, and with the responsibility we share for the future. It
encourages learners to look at the ground beneath their feet and see not
just soil and stone, but stories — of creation, coexistence, and care.

By combining classroom learning with outdoor exploration and digital
innovation, the #EMME Memory of the Earth curriculum helps schools
nurture green skills, critical thinking, and sustainability literacy, inspiring
new generations to understand, protect, and celebrate the extraordinary
planet we call home.



UNIT 1

GEOLOGY AND
PALEONTOLOGY

This unit invites learners to travel deep into
the planet’s past — a time written not in
books, but in rocks, fossils, and landscapes.
Through the study of geological formations
and paleontological discoveries, students
uncover the dynamic history of the Earth,
from the birth of continents to the rise and ps .
fall of prehistoric life. ’ ' :

Lessons encourage exploration and
discovery: identifying rock types, simulating
fossilization, reconstructing past
environments, and tracing the
transformations that shaped our world. By
observing local geosites, students begin to
see the ground beneath their feet as a living
archive — a record of volcanoes, oceans,
and ancient creatures.

Through this journey, learners develop |
scientific observation, analytical thinking, |
and environmental awareness, while | i‘
realizing that every stone carries a fragment =2 %
of a story millions of years old. e e
Geology and paleontology become not just %ﬁ.
subjects to study, but gateways to -
understanding Earth’s evolution — and our
place within it.



LESSON 1.1

EARTH'S
BUILDING
MATERIALS

Learning objectives:

By the end of this lesson, students will:

o Understand the basic composition of the Earth’s crust, including
minerals and rocks.

o Identify and differentiate between the three major types of rocks:
igneous, sedimentary, and metamorphic.

« Comprehend how these rock types form through various processes
over time.

« Appreciate the significance of the rock cycle in shaping the Earth’s
surface.

Content:

The Earth’s crust is made up of many different
types of materials, primarily rocks and minerals.
Minerals are naturally occurring substances that
form the building blocks of rocks. Each mineral
has a unique chemical composition, structure,
and properties, such as hardness, color, and
luster. When minerals combine, they form
different types of rocks, which are categorized
based on how they were formed.




1. Igneous Rocks:

Igneous rocks are formed when molten rock, or magma, cools and
solidifies. Magma originates from deep within the Earth’s mantle, and when
it reaches the surface through volcanic activity, it becomes known as lava.
There are two types of igneous rocks:

o Intrusive Igneous Rocks: These form beneath the Earth’s surface
when magma cools slowly, allowing large crystals to form. Granite
is a well-known example of an intrusive igneous rock.

o Extrusive Igneous Rocks: These form when lava cools rapidly on
the Earth’s surface, creating fine-grained rocks like basalt. The
faster cooling process means extrusive rocks often have smaller or
no visible crystals.

2. Sedimentary Rocks:

Sedimentary rocks are created through the deposition and compaction of
sediments, which are particles of rock, mineral, and organic material that
have been broken down through weathering and erosion. Over time, these
sediments accumulate in layers and, under pressure, become cemented
together to form sedimentary rocks. Common sedimentary rocks include
sandstone, limestone, and shale. Fossils, which are the preserved remains
of ancient organisms, are often found in sedimentary rocks because they
form in environments like rivers, lakes, and oceans, where plants and
animals lived and were buried after death.

3. Metamorphic Rocks:

Metamorphic rocks form when existing rocks are subjected to high heat
and pressure, which changes their physical and chemical properties
without melting them. This transformation process, known as
metamorphism, alters the rock’s mineral composition and structure, often
creating layers or bands. Common examples of metamorphic rocks include
marble, which is formed from limestone, and slate, which comes from
shale. These rocks are typically harder and more resistant to weathering
than the rocks they were before undergoing metamorphism.




The Rock Cycle:

Rocks are continuously
recycled in a process
known as the rock cycle.
Igneous rocks can break

down into sediments
through weathering and
erosion, eventually

becoming sedimentary
rocks. These sedimentary
rocks, when exposed to
heat and pressure, can
transform into metamorphic

If these metamorphic rocks
are subjected to extreme
conditions, they may melt
and form magma, which
can cool and solidify to
become new igneous
rocks. This cycle of
transformation has been
happening for billions of
years and plays a crucial
role in shaping the Earth’s
surface.

rocks.

Activities:

1. Rock Identification Activity:

For this activity, students will be given samples of
different rocks and minerals. Using a rock identification
guide, they will examine each sample to determine
whether it is igneous, sedimentary, or metamorphic. They
will classify the rocks based on observable
characteristics such as grain size, color, texture, and
hardness. This hands-on approach will help students
better understand the differences between rock types
and their formation processes.

2. Rock Cycle Model:

Students will create a physical model of the rock cycle
using materials like clay, paper, and markers. They will
design the cycle to show how igneous, sedimentary, and
metamorphic  rocks are interconnected through
processes like melting, cooling, weathering, and
compaction. By visualizing the rock cycle, students will
see how these materials are constantly moving and
transforming within the Earth’s crust.




ﬂ h';-liﬁ_gﬁhteractive Geol gy Quiz: &
After the lesson, " students vg%

ipa *'.. in an _ipteractive quizatt
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LESSON 1.2

PLAIE
TECTO
AND

MOUNTAIN

BUILD

NICS

Learning objectives:

By the end of this lesson, students will:

Understand the basic principles of plate
tectonics and how the Earth's lithosphere is
divided into moving plates.

Identify the different types of plate boundaries:
convergent, divergent, and transform.
Comprehend the processes that lead to the
formation and destruction of mountains,
including the role of tectonic plates in mountain
building.

Recognize how tectonic activity contributes to
earthquakes, volcanoes, and the shaping of
Earth’s surface over millions of years.

Appreciate the significance of tectonic
movement in the Earth’s geological history and
the ongoing changes to the planet’s surface. 11



CONTENT

The theory of plate tectonics is fundamental to understanding
how Earth’s surface has been shaped and continues to change
over time. Earth’s lithosphere (outer shell) is divided into several
large, rigid pieces known as tectonic plates. These plates float
on the semi-fluid asthenosphere beneath them and are
constantly moving, albeit very slowly. The interactions between
these plates occur at plate boundaries, where significant
geological activities such as earthquakes, volcanic eruptions,
and the formation of mountains take place.

Types of Plate
Boundaries:

« Convergent Boundaries: At convergent boundaries, two
plates move towards each other. When a continental plate
collides with another continental plate, the collision forces
the land upward, creating mountain ranges. The Himalayas,
the world’s tallest mountain range, were formed in this
way. When an oceanic plate converges with a continental
plate, the denser oceanic plate is forced underneath in a
process called subduction, which can lead to volcanic

activity. 12



« Divergent Boundaries: At divergent boundaries, plates
move apart from one another. This usually happens under
the ocean, where the seafloor spreads and magma rises
from the mantle to create new oceanic crust. This
process, known as seafloor spreading, is responsible for
the formation of mid-ocean ridges like the Mid-Atlantic
Ridge.

o Transform Boundaries: At transform boundaries, plates
slide past each other horizontally. These movements can
result in significant earthquakes, as seen along the San
Andreas Fault in California.

Mountain Building
(Orogeny):

Mountains are typically formed at convergent boundaries,
where tectonic plates collide. This process, known as
orogeny, can occur when two continental plates converge,
causing the land to fold and rise to form mountain ranges. The
process can take millions of years, and as the mountains form,
they are continually subject to erosion from wind, water, and
ice, which gradually wears them down.

Tectonic Activity and the
Earth's Surface

The movement of tectonic plates is not only responsible for
the formation of mountains but also for other geological
phenomena such as earthquakes and volcanic activity. For
instance, earthquakes occur when plates suddenly slip past
each other at transform boundaries, releasing built-up energy.
Volcanic eruptions are common at convergent boundaries,
where subducted plates melt and create magma, which then
rises to the surface. The interaction between Earth’s plates is
an ongoing process that continuously reshapes the planet’s
surface.

13



ACTIVITIES:

1. Tectonic Plate Model:

In this hands-on activity, students will
create a simple model to demonstrate
the movement of tectonic plates and the
effects of those movements. Using
materials like cardboard or foam sheets,
students will cut out representations of
different tectonic plates and simulate
their interactions at convergent,
divergent, and transform boundaries.
Objective:

Help students visualize the movement of
tectonic plates and how it leads to
geological events like earthquakes and
mountain formation.

Instructions:

« Divide the students into groups, giving each group materials to create
the plates.

« Use the models to simulate different plate boundaries (e.g., pushing two
plates together to mimic a convergent boundary and show mountain
building).

« Discuss the differences in plate behavior at various boundary types and
the resulting landforms or geological events.

2\' Mountaln Bmldlng Slmulatlon

In this activity, students will simulate the process of mountain formation
using simple materials like sand or clay. They will replicate how tectonic
plates collide and force the land upward to form mountains.

14



Obijective:

Demonstrate how mountains are formed at convergent boundaries and
how erosion gradually wears them down over time.

Instructions:

« Place a layer of sand or clay on a flat surface.

« Have students push two sections of the sand/clay together to mimic
tectonic plate collision, observing how the material "folds" and rises to
form a mountain range.

« After the mountain has been formed, simulate erosion by using water or
blowing gently on the mountain to show how natural forces wear down
mountains over time.

o Discuss how real mountains are formed through similar processes and
how erosion shapes the landscape.

3. Interactive Plate Tectonics Map:

Students will explore an interactive online map or use a physical map of
Earth's tectonic plates. They will identify major tectonic plates and the
types of boundaries between them. Using this information, students will
predict the types of geological events (earthquakes, volcanoes, mountain
ranges) likely to occur in different regions of the world.
Objective:
Help students understand the global distribution of tectonic plates and how
their movements affect different regions.
Instructions:
o Provide students with a blank world map or access to an interactive
map.
« Have students label major tectonic plates and the types of boundaries
between them.
« Discuss how tectonic activity influences specific regions, such as the
"Ring of Fire" around the Pacific Ocean, which is prone to earthquakes
and volcanic eruptions.




ASSESSMENT:

To assess students’ understanding of plate
tectonics and mountain building, teachers can
use a combination of activities, including:

« A written quiz or worksheet that asks students to explain the different
types of plate boundaries and how mountains are formed.

o Evaluation of the students' tectonic plate models and mountain
simulations, focusing on their ability to explain the processes they have
demonstrated.

« Group discussions to gauge students' ability to apply their knowledge
of plate tectonics to real-world examples.

16
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VOLCANOES

AND EARTHQUAKES

Learning objectives

By the end of this lesson, students will:

o Understand how volcanoes and earthquakes are caused by
tectonic activity.

o Ildentify the different types of volcanoes and how their
eruptions differ in intensity and form.

« Learn the causes of earthquakes and how energy is released
through seismic activity.

« Explore the impact of volcanoes and earthquakes on human
life and the environment.

« Recognize the connection between tectonic plate
boundaries and the locations of volcanoes and earthquakes.

Content:

The Earth’s crust is in constant motion due to the movement of
tectonic plates. This movement leads to geological events such
as volcanic eruptions and earthquakes, both of which play a
crucial role in shaping Earth’s surface.

1. Volcanoes:

« Formation and Causes:

A volcano forms when magma, which comes from the interior of
the Earth, reaches the surface and causes an eruption, building
up through accumulation of emitted materials. There are
different types of volcanoes, which are differentiated by
numerous factors, such as, the place where they occur, the
composition of magma and even the number of times it erupted.

=z
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Types of Volcanoes:

WP

Submarine volcanoes: They
form at the bottom of the sea
and their eruptions are

conditioned by the contact of
lava with sea water.

Terrestrial or subaerial
volcanoes: they form on land,
whether on islands or
continents, and the type of
associated eruption will depend
mainly on the composition of the
magma.

Monogenetic volcanoes or
small volcanoes: They result
from a single eruption and are
normally small ones.
Polygenetic volcanoes or large
volcanoes: They are formed

following several
originate from a large cone to which

eruptions that

secondary cones may be
associated.
o Effusive volcanoes: The

volcanic activity associated with
this type of volcanoes is calm

and characterized by the
emission of lava flows that flow
calmly from the emission

source. They can form rivers,
lakes or lava fountains.

Explosive volcanoes: The
volcanic activity associated with

these volcanoes is violent,
pyroclasts of different
dimensions and shapes are
emitted as well as large

quantities of gases.

Eruption Types:

Volcanic eruptions can vary from slow, gentle lava flows to catastrophic
explosions. The intensity of the eruption depends on the composition of
the magma, the amount of gas present, and the pressure build-up. In
explosive eruptions, ash, gas, and pyroclastic flows can cause
widespread damage to the environment and human settlements.




2. EARTHQUAKES:

Causes:

Earthquakes occur when tectonic plates
suddenly shift, releasing built-up stress
along faults (cracks in the Earth’s crust).
This release of energy creates seismic
waves that travel through the Earth,
causing the ground to shake. The most
common locations for earthquakes are
transform boundaries, where plates slide
past one another, and convergent
boundaries, where subduction occurs.

Seismic Waves:

The energy released during an
earthquake travels as seismic waves.
There are two main types of seismic
waves:

« P-Waves (Primary Waves): These are the fastest waves and can travel
through both solid and liquid layers of the Earth.

« S-Waves (Secondary Waves): These are slower and can only move
through solid material. S-waves cause more intense shaking.

Earthquake Measurement:

The Richter Scale and Moment Magnitude Scale (Mw) are used to measure
the strength of an earthquake. The Richter Scale focuses on the amplitude
of seismic waves, while the Moment Magnitude Scale measures the total
energy released by the earthquake. Earthquakes can also be classified by
their depth: shallow, intermediate, or deep-focus, with shallow earthquakes
causing the most damage.

19



"3 IMPACT OF VOLCANOES AND
EARTHQUAKES:

Volcanoes

Volcanic eruptions can cause destruction to human
settlements through lava flows, ash clouds, pyroclastic flows,
and lahars (mudflows triggered by volcanic activity). However,
volcanic soils are also very fertile, which is why many
communities live near volcanoes.

Earthquakes

The shaking caused by earthquakes can lead to building
collapse, landslides, tsunamis, and fires. Earthquake-prone
areas often use engineering techniques, such as building
reinforcements, to minimize damage.

4. RELATIONSHIP BETWEEN
TEGTONIC BOUNDARIES AND
GEOHAZARDS:

Both volcanoes and earthquakes are closely linked to the movement of
tectonic plates. Most volcanoes are found along the "Ring of Fire", a
horseshoe-shaped area in the Pacific Ocean where many tectonic plates
meet. Similarly, earthquakes are common along fault lines, particularly the
San Andreas Fault in California, where the Pacific Plate and North American
Plate meet.

20



ACTIVITIES

1 Votcano Model Eruptlon - : i i
Students will create a model volcano usrng S|mple household materlals and_ :

~ simulate an eruptlon to understand ‘how. pressure bwlds up beneath the‘- o

- Earth’s surface and forces magma to the surface
Ob}ectlve e - S
Help - students V|sual|ze the process of volcanlc eruptlon and understand_ :
~ the role of pressure in driving eruptions. : ‘ '

‘ Materlals Baking soda, vinegar, clay or playdough (to model the volcano) S

dish soap, and food colorlng (optlonal)
Instruct|ons ' : :
. Students will shape the clay |nto a volcano W|th a hollow center and lef
it dry. _ ' - ' : ‘
.« Pour baking soda |nto the hollow, followed by a few drops of d|sh soap ‘
~« Pour vinegar into the” volcano to simulate an eruption, watchlng the
~ "lava" (baking soda and vmegar reaction) flow from the volcano. o
Dlscussmn After the expenment discuss how: different types of magma
_affect eruption styles andWsrhy some volcanoes are more explosrve than
others T X

2 Earthquake Slmulat ¥ E e
Students will build simgle /si oy blocks or other materials
and simulate the effect of an earthquakel aking the surface beneath -
the structures. This ,.-a'ct|V|ty l’(/ps stude erstand how d|fferent
building designs can affect the damage caused By rthquakes
Objective: TR
Demonstrate how earthquakes cause shaking and explore ways to design
structures that are resistant to earthquake damage.
Materials: Toy blocks, cardboard base, rubber bands, and a ruler.
Instructions:
« Students will build a structure on the cardboard base.
« They will simulate an earthquake by gently shaking the base and
observing how the structure responds.
« Students can then modify their designs to make them more earthquake-
resistant by using rubber bands or other supports.
Discussion: Discuss how engineers design buildings in earthquake-prone
areas to withstand shaking. Explore examples of real-world buildings
designed to survive earthquakes.




3. Volcano and Earthquake Mapping:

Students  will use an Objective: Help students
interactive  world  map connect the locations of
(digital or printed) to tectonic plate boundaries
identify  major  volcanic with volcanic and
regions and earthquake earthquake activity.

fault lines. They will mark Materials: World map
where recent volcanic (digital or printed), markers,

eruptions and earthquakes and access to recent data
have occurred and discuss on volcanic eruptions and

the patterns they observe. earthquakes.
Instructions:

o Students will locate and mark major tectonic plate
boundaries.

« They will research recent volcanic eruptions and
earthquakes and mark these locations on the map.

o Discuss how the majority of volcanic and earthquake
activity occurs along these plate boundaries,
especially in the "Ring of Fire."

Discussion: Explore why some regions of the world are
more prone to these natural disasters and how
communities living near these regions prepare for such
events.

Assesment:
Students will be assessed on their ability to explain the

causes of volcanic eruptions and earthquakes and
describe the types of volcanoes and seismic waves. They
will also be evaluated on their participation in activities,
such as the volcano model and earthquake simulation,
and their understanding of the connection between
tectonic boundaries and geological hazards. A written
quiz or short-answer test can be administered to
reinforce key concepts, including:

« What causes a volcanic eruption?

« How do P-waves and S-waves differ?

« Why do earthquakes and volcanoes often occur near

tectonic plate boundaries?

22



LESSON 1.4

DEEP TIM
AND
FOSSILS

Learning objectives:
By the end of this lesson, students will:
o Understand the concept of geological time, including the scale of
Earth's 4.5-billion-year history.
« Comprehend how fossils form and what they reveal about past life on
Earth.
o Learn how scientists use fossils to reconstruct ancient environments
and understand the evolution of life.
« Recognize the significance of fossils as evidence of Earth’s biological
history and the processes that lead to the fossilization of organisms.
o Appreciate the role of fossils in helping us understand climate change
and extinction events throughout Earth’s history.

Content:

The Earth is over 4.5 billion years old, and its history is divided into
geological time periods that span millions to billions of years. This vast
span of time is known as Deep Time. Understanding Deep Time allows
scientists to study how Earth and its ecosystems have changed over
billions of years. One of the most valuable sources of information about the
Earth's past is fossils, which are the preserved remains or traces of ancient
organisms.

23
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OLOGICAL TIME AND DEEP

Geological Time Scale: Earth’s history is divided into eons,
eras, periods, epochs, and ages, based on major geological
and biological events. The Precambrian Eon (about 4.5 billion
to 540 million years ago) includes the formation of Earth and
the emergence of simple life forms. The Phanerozoic Eon
(540 million years ago to the present) is known for the
proliferation of complex life, including plants, animals, and
eventually humans.

Geological studies allowed the reconstruction associations of
organisms that lived in each interval, based on fossil remains
found in rocks. The eons are divided into eras (Paleozoic,
Mesozoic, Neozoic). Eras are divided into periods. For
example, the Mesozoic era is divided into Triassic, Jurassic,
Cretaceous. Periods are divided, in turn, into more divisions
with little time. Radiometric dating has allowed us to establish
the duration of each interval and of its limits in millions of
years. Saddle thus constructed the Geological Time Scale.

24



The Precambrian Eon life record started with simple single
cell organisms (3,7 billion years ago), first algae able to
produce photosynthesis and release oxygen (3,5 billion years
ago), first multicellular organisms (600 million years ago).

Phanerozoic Eon begins with a sudden development of large
diversity of organisms (Cambrian explosion), the trilobites,
fishes, cephalopods, first tetrapods and plants are
characteristic for the Paleozoic Era. The end of the Paleozoic
Era is marked by a great mass extinction when almost 95% of
all species disappeared.

The Mesozoic Era is characterized by the presence of
dinosaurs, ammonites, first mammals, first birds, first flowers
and subsequent development of insects. The limit between
the Mesozoic and

Cenozoic Era is marked also by a great mass extinction when
75% percent of all species became extinct including
dinosaurs and ammonites. The Cenozoic Era is characterized
by the continuous development of mammals, plants, insects
and the apparition of human species.

The Age of the Earth: Scientists use methods like radiometric
dating to determine the age of rocks and fossils. This
technique measures the decay of radioactive elements in
rocks, allowing geologists to calculate when the rock or fossil
formed.

25



Fossils and Fossilization:

Formation of Fossils:
Fossils form when
organisms  are  buried

quickly after death, usually
in  environments  where
sediment accumulates, like
riverbeds, lakes, or oceans.
Over time, minerals from
the surrounding
environment replace the
organic material, turning it
into stone.

What Fossils Tell Us:

The most common types of
fossils include:

o Body Fossils:
These are the preserved
remains of the body of an
organism, such as bones,
teeth, or shells and plants.

« Trace Fossils:
These include footprints,
burrows, or other evidence
of an organism’s activity.

« Reconstructing Past Environments: Fossils provide

crucial information about past ecosystems and
climates. For example, fossils of tropical plants found
in currently cold regions suggest that the climate was
once much warmer in those areas.

Evolutionary Evidence: Fossils help scientists trace
the evolution of life. For example, fossils of early
human ancestors show how our species evolved over
millions of years. The study of fossils has also
revealed key mass extinction events, such as the
extinction of the dinosaurs at the end of the
Cretaceous Period, which was likely caused by an
asteroid impact.

Climate Change and Extinction: Fossils offer
evidence of how past climate changes affected life on
Earth. For example, during the Ice Ages, large
mammals like woolly mammoths adapted to cold
environments, but many went extinct as the climate
warmed.




.

Paleontologists are scientists who study fossils to learn about life in the
past. They work in the field, searching for fossils in rock layers, and in
laboratories, analyzing fossilized remains to understand ancient
ecosystems. By studying the structure of fossilized bones, shells, or
leaves, paleontologists can make inferences about the behavior, diet, and
environment of extinct species.

ACTIVITIES

1. Create Your Own Fossil:
In this activity, students will simulate the fossilization process by creating
their own "fossils" using clay and small objects, such as leaves, shells, or
toy animals.
« Objective: Help students understand how fossils form and the different
types of fossilization.
« Materials: Clay or playdough, small objects (e.g., shells, leaves),
plaster, water colors, brushes.
« Instructions:
o Students press objects into the clay to create an impression (mold).
o They can then pour plaster into the mold to create a cast fossil,
mimicking how fossils form when minerals fill in a mold.
o Once the plaster sets, students can paint or label their fossils.
« Discussion: After the activity, discuss the conditions necessary for
fossil formation and the types of environments where fossils are most
likely to form.
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ACTIVITIES:

2. Geological Timeline:

Students will create a visual timeline that shows thé major periods and
events in Earth’s history, highlighting significant changes in life forms and
climate over time.

« Objective: Help students grasp the concept of De'ep Time and visualize
Earth’s 4.5-billion-year history. "

« Materials: Long roll of paper, markers, rulers, and pictures of fossils or
ancient life forms.

« Instructions:

o Roll out a long piece of paper and mark intervals representing major

__periods in Earth’s history (e.g., Precambrian, Paleozoic, Mesozoic,
and Cenozoic). _

o Students will label key events, such as the first appearance of
multicellular life, the rise of dinosaurs, and the first humans.

o They can add illustrations or images of fossils from each time
period. - )

« Discussion: Review the timeline as a class, discussing how life has
evolved and how long humans have existed compared to ﬂwe age of the
Earth. =1 -].-

3. Fossil Dig Slmulatlon In this hands-on actlwty, studenf’s W|ll simulate a
fossil dig~by uncovering %ldden "fossils" |n SElgleely soﬂ' and carefully
excavatmg them. They will then attempt to req:onstruct the oiganlsm based
on the uncovered fossils. .\ ff ; \

« Objective: Help students understand t]he process of ®ssil discovery
and how paleontologists’ ri?construct ancient life. “\!‘ Y3

« Materials: Sand or soil, srr}"gu objects represerviclng f033|us (e.g., plas’u(s,t
bones or shells) small brushes, and excavationtools.

« Instructions: " '*f,; 4

o Bury the objectsiin
excavation site.
o Using brushes

"fossils" "Ehout

o Once all f
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ASSESSMENT:

Students will be assessed on their
understanding of Deep Time, the process of
fossilization, and the significance of fossils in
reconstructing Earth’s history. Assessment
methods may include:

« A short quiz on the geological time scale and types of fossils.

o Evaluation of students' fossil models and timelines for accuracy and
creativity.

« Participation in group discussions and activities, with a focus on their
ability to explain the significance of fossils in understanding evolution
and climate change.
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UNIT 2

EGOLOGY AND
BIODIVERSITY

In this unit, learners step into the living
present — into the intricate networks that
sustain life on Earth. Through the study of
ecosystems, species interactions, and
natural cycles, students discover how
balance is created, maintained, and
sometimes lost. They learn that every
organism, from the tiniest insect to the
tallest tree, plays a vital role in the shared
story of survival.

The lessons encourage observation and
care: exploring local habitats, building food
chains, investigating adaptations, and
understanding how climate and human
activity  influence biodiversity. Nature
becomes both a classroom and a teacher,
showing how resilience and cooperation
define the living world.

By observing patterns of life and
interdependence, students develop critical
thinking, ecological literacy, and a sense of
stewardship, realizing that protecting
biodiversity means protecting the very
systems that make our own lives possible.




LESSON 2.1

JOURNALING
AND
OBSERVATION

Learning objectives:

By the end of this lesson, students will:

« Develop observational skills by engaging with the natural environment.

o Learn how to document findings through journaling, combining written
descriptions, sketches, and diagrams.

« ldentify key components of local ecosystems, including plants, animals,
and habitats.

o Understand the value of detailed observation in studying biodiversity
and ecosystems.

« Build a deeper connection with nature through mindful observation and
reflection.

Content:

Nature journaling is the practice of recording observations
about the natural world in a structured and reflective way. It
involves sketching, writing, and annotating to capture details
about plants, animals, landscapes, and weather. Nature
journaling helps students slow down, focus on their
surroundings, and notice the details they might otherwise
overlook. It encourages curiosity, mindfulness, and an
appreciation for the environment, while also helping develop
important skills in scientific observation, critical thinking, and
creativity.
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1. Introduction to Nature Journaling:

What is Nature Journaling? Nature journaling involves documenting
observations about the environment, often through a combination of
writing and drawing. It can include descriptions of specific plants,
animals, weather conditions, or broader observations about an
ecosystem.

Why is it Important? Nature journaling helps individuals connect with
their environment, improving their understanding of ecosystems and
biodiversity. By observing nature closely, students develop a deeper
appreciation for the complexity of life around them and learn to identify
patterns and relationships within ecosystems.

Tools for Nature Journaling: Basic tools include a notebook or journal,
pencils or pens, colored pencils for sketches, and possibly a
magnifying glass or ruler for more detailed observations. Journals can
be plain or lined, depending on whether students prefer a space for
drawing, writing, or both.

2. Components of a Nature Journal:

Date, Time, and Location: Each entry should start with the basic details
of where and when the observation is taking place. These details are
important for understanding the context of the observations, such as
weather conditions, time of year, and habitat.

Weather and Conditions: Observations about the weather,
temperature, cloud cover, wind speed, and precipitation are essential,
as these factors can influence what types of plants and animals are
visible and active.

Observations of Flora and Fauna: Students should describe the plants,
animals, insects, and other organisms they observe. Details like color,
size, shape, and behavior are important. Students are encouraged to
sketch what they see to enhance their observational skills.

Behavior and Interaction: Observing how different species interact with
one another or with their environment adds depth to journaling. For
example, watching a bee pollinate a flower or noticing how birds
behave differently in the morning versus the afternoon are valuable
insights.

Reflections: In addition to documenting observations, students can
reflect on what they’ve seen and learned. They can ask questions about
their observations (e.g., Why do some plants only grow in the shade?
Why are some animals active in the morning while others are not?), and
propose hypotheses or ideas for future investigation.
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3. The Role of Observation in Ecology: Observing nature is critical for
understanding ecosystems and biodiversity. Ecologists and naturalists use
keen observation to study how organisms interact with each other and their
environments. By practicing careful observation, students will gain a better
understanding of the following:

o Ecosystem Components: Nature journaling helps students learn about
the various components of an ecosystem, including producers (plants),
consumers (animals), and decomposers (fungi, bacteria).

o Biodiversity: Documenting a variety of species helps students
appreciate the diversity of life within a particular habitat. They might
observe how different species occupy different ecological niches
(roles) in their environment.

« Seasonal Changes: Journaling over time allows students to track how
ecosystems change with the seasons, providing insights into migration
patterns, plant growth cycles, and weather variations.

4. Developing Observation Skills:

« Attention to Detail: Nature journaling hones students’ abilities to notice
the small details of their environment, such as the structure of a flower
petal or the pattern of a bird’s feathers.

o Questioning and Curiosity: Encouraging students to ask questions
about what they observe helps develop critical thinking skills. Why are
certain plants only found near water? What animals are attracted to
specific flowers? These types of questions lead to deeper investigation
and learning.
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ACTIVITIES:

1. Nature Walk and Journaling:
Students will go on a guided nature walk in a local park, garden, or natural
area, where they will observe and document their surroundings using their
journals. The focus will be on plants, animals, weather, and other natural
phenomena. This activity encourages mindfulness and connection to the
environment.
« Objective: Develop observational skills and understand the importance
of detailed documentation in studying ecosystems.
« Materials: Notebooks or journals, pencils, colored pencils, magnifying
glasses (optional).
« Instructions:

o Before starting, explain what to look for: signs of wildlife, plants,
insects, weather patterns, and landscape features.

o Students will record the date, time, and location at the top of their
page.

o During the walk, students will sketch at least one plant and one
animal (or evidence of an animal, such as tracks or feathers) they
observe, along with written descriptions.

o Encourage them to note behaviors (e.g., a bird flying, a butterfly
landing on a flower) and environmental details like sunlight,
temperature, and wind.

« Discussion: After the walk, students will share their entries and reflect
on what they observed. They can compare observations and discuss
any patterns or behaviors they noticed.

2. Sketching and Reflective Writing:
Back in the classroom, students will review their field observations and
create more detailed sketches of one plant or animal from their nature
walk. They will also write a short reflection about their experience, focusing
on what surprised them, what they found interesting, and what questions
arose during their observations.
« Objective: Encourage students to think more deeply about their
observations and reflect on their experiences in nature.
o Materials: Sketchbooks or journals, colored pencils or watercolor
paints (optional), pens.



 Instructions:

o Students will select one subject
from their nature walk to sketch in
more detail.

o After sketching, they will write a
short reflection (1-2 paragraphs)
about what they observed, any
new questions they have, and how
the experience changed their
perception of nature.

» Discussion: Students will share their
reflections and compare how different
elements of nature caught their
attention. Discuss how being mindful
and paying attention to details can
enhance their understanding of the
environment.

3. Tracking Seasonal Changes:

Over several weeks or months, students will return to the same location
and record changes in the environment through their nature journals. They
will document seasonal changes in plant growth, animal behavior, and
weather patterns. This longitudinal study helps students see how
ecosystems evolve over time.

« Objective: Help students understand the concept of seasonal change
and how it affects ecosystems.

« Materials: Nature journals, pencils, colored pencils.

o Instructions:

o Students will revisit their nature journaling location at regular
intervals (weekly or biweekly).

o They will record any changes they observe, such as the emergence
of new plants, changes in animal behavior, or weather shifts.
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o Encourage students to compare their new observations with
previous entries to identify patterns and changes.
« Discussion: At the end of the study, students will present their findings
and discuss how the seasons impacted the natural environment they
observed.

Assessment:

Students will be assessed based on their participation in nature journaling
activities, the completeness and detail of their journal entries, and their
ability to reflect on their observations. The following assessment methods
may be used:
« Review of journal entries for accuracy, creativity, and thoroughness.
o A short reflective essay summarizing their experience with nature
journaling and what they learned about local ecosystems.
o« Group discussions to assess students' ability to articulate their
observations and analyze patterns in nature.




LESSON 2.2

INVESTIGATING
S0IL AND

WAIER

Learning objectives:

By the end of this lesson, students will:

Understand the importance of soil and water in supporting ecosystems
and sustaining life.

Learn about the different properties of soil, including texture, structure,
and nutrient content, and how this affect plant growth.

Comprehend the factors that influence water quality, including pH
levels, clarity, and the presence of microorganisms.

Conduct simple experiments to assess soil and water quality in local
environments.

Appreciate the role of healthy soil and clean water in maintaining
biodiversity and supporting human life.

Content:

Soil and water are two essential components of ecosystems. They provide
the foundation for life, supporting plant growth, regulating climate, and
sustaining the organisms that depend on them. Understanding the
properties of soil and water and how these elements interact within
ecosystems is critical for managing natural resources sustainably.



What is Soil? Soil is a mixture of minerals, organic matter, air, and
water that supports plant growth. It forms over thousands of years
through the weathering of rocks and the decomposition of organic
material, such as leaves and dead organisms.

Soil Composition: Healthy soil contains a balance of mineral
particles (sand, silt, and clay), organic matter (like decomposed
plants and animals), and living organisms (such as bacteria, fungi,
and worms). These components work together to retain moisture,
provide nutrients to plants, and support the growth of
ecosystems.

Soil Texture and Structure: The texture of soil is determined by
the size of its particles. Sand has the largest particles, followed
by silt and clay, which has the smallest. Soil structure refers to
how these particles are arranged, affecting water movement, root
growth, and air circulation within the soil. Soils with a good
structure (like loam) allow plants to access nutrients and water
more easily than compacted or clay-heavy soils.

Soil Nutrients: Plants require essential nutrients to grow, such as
nitrogen (N), phosphorus (P), and potassium (K). These nutrients
come from decomposing organic matter and minerals in the soil.
Healthy soil is rich in these nutrients, while poor soil may require
fertilizers or organic matter to improve its fertility.
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WATER

o Importance of Water in Ecosystems: Water is a key
component of all ecosystems, playing a crucial role in
nutrient cycling, plant growth, and regulating temperature. It
provides habitat for aquatic life and is essential for drinking,

\ agriculture, and industry.

| « Water Quality: The quality of water is determined by several
factors, including pH (how acidic or basic the water is),
clarity (how clear or turbid the water is), and the presence of
chemicals or microorganisms. Clean water is essential for
the health of ecosystems, plants, animals, and humans.

o Water Testing Parameters:

o pH Level: The pH scale ranges from 0 (very acidic) to 14
(very basic), with a pH of 7 being neutral. Most aquatic
organisms thrive in water with a pH between 6.5 and 8.5.
Outside this range, water can become harmful to plants
and animals.

o Turbidity: Water turbidity refers to how clear or cloudy
the water is. Clear water allows sunlight to reach aquatic
plants, supporting photosynthesis and providing oxygen
for aquatic life. High turbidity, often caused by sediment
or pollution, reduces light penetration and can harm
aquatic ecosystems.

o Dissolved Oxygen: Aquatic life depends on dissolved
oxygen in the water. Water with higher dissolved oxygen
levels supports more biodiversity, while low oxygen
levels (often caused by pollution or high temperatures)
can lead to the death of fish and other organisms.

The Relationship Between Soil and Water:

o Soil and water interact constantly in ecosystems. Healthy
soil absorbs and holds water, reducing erosion and runoff,
while also filtering pollutants. Poor-quality soil leads to
increased water runoff, which can carry pollutants into rivers,
lakes, and oceans, affecting water quality and aquatic life.
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locations and conduct a soil texture testto ‘determine the_pfoportlons of
— sand, silt, and clay in-each sample. This activity helps students understand
_how soil texture affects Water retention, plant growth and overall
ecosystem health. =
« Objective: Understand the texture of so:l and its |mportance for water
retention and plant growth.
« Materials: Soil samples, jars, water, measu,r'ing cups, markers, and
rulers.
« Instructions: _
~ o Students will collect soil samples from various locations, such as a
garden, park, or forest.
o Filt a jar halfway with soil, then add water until the jar-is nearly full.
Close the jar and shake it vigorously to break up the soil. :
o Let the jar sit for 24 hours, allowing the soil particles to settle into
layers (sand at the bottom,silt in the middle, clay on top).
o Measure the thickness of each layer and calculate the percentage
of sand, silt, and clay.
o Record the results and compare them with classmates to see how
soil texture varies in different environments.
« Discussion: After the experiment, discuss how soil texture influences
water retention and plant growth. Compare the results and reflect on
which types of soil are best for growing plants and why.

2. Water Quality Testing: Students will collect water samples from a local
pond, stream, or other water body and test for pH, turbidity, and dissolved
oxygen. This activity helps students understand how to assess water
quality and the factors that affect the health of aquatic ecosystems.
« Objective: Understand how to test and analyze water quality and its
importance for ecosystems.
- Materials: Water testing kits (for pH, turbidity, and dissolved oxygen),
water samples, beakers, and thermometers.
« Instructions:
o Collect water samples from different locations, such as a pond,
river, or stream, ensuring to note the collection site.
o Use the water testing kits to measure the pH of each sample.
Compare the pH levels of the different water sources and discuss
the ideal range for aquatic life.

1 Soil Texture Test: Students wrll collect sorl samples from dlfferent_ ——



o Use a turbidity tube or a simple
visual test to assess the clarity of
each water sample. Record
observations on how clear or
cloudy the water appears.

o Measure dissolved oxygen levels
with the water testing kit or an
oxygen meter, noting which water
bodies have higher oxygen
content.

o Record the data and discuss how
the different parameters affect
aquatic ecosystems and plant life.

« Discussion: Analyze the water quality
results. Discuss why some water
sources might have better quality than
others and how pollution, soil erosion,
and other factors affect water clarity
and oxygen levels.

3. Soil and Water Interaction Experiment:

In this experiment, students will investigate how soil quality affects water
absorption and runoff by testing how different types of soil retain or drain
water. This activity will demonstrate the importance of healthy soil in
reducing water runoff and preventing erosion.

« Objective: Explore how different types of soil interact with water and
their role in water retention and erosion prevention.
« Materials: Soil samples (sand, clay, loam), small containers, water,
measuring cups, and timers.
« Instructions:
o Students will fill containers with different types of soil (sand, clay,
and loam).
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o Pour a measured amount of water into each container and observe
how quickly the water is absorbed or runs off.

o Measure how much water is retained by each type of soil after a few
minutes and record the results.

o Discuss which soils retain the most water and which allow the most
runoff.

o Discussion: Discuss how soil quality affects water retention and how
this impacts agriculture, plant growth, and water runoff. Consider how
poor soil quality can lead to increased erosion, particularly after heavy
rains, and how improving soil quality can help conserve water and
prevent flooding.

Assessment

Students will be assessed based on their participation in the soil and water
testing experiments, their ability to record and analyze data, and their
understanding of the importance of soil and water quality in ecosystems.
Assessment methods include:

o Data Analysis Report: Students will prepare a report summarizing the
results of their soil texture and water quality tests, comparing their
findings with classmates.

o Class Discussion: Participation in group discussions about the
importance of soil and water quality and how these factors affect
biodiversity and human life.

e Quiz: A short quiz testing students' knowledge of soil composition,
water quality parameters, and their effects on ecosystems.




LESSON 2.3

NATURE-

BASED ART
AND
CREATIVITY

Learning objectives:

By the end of this lesson, students will:

« Understand how nature can inspire creativity and
art by using natural materials, colors, shapes,
and patterns.

o Develop skills in creating art from nature,
including sculptures, paintings, and land art.

o Learn to appreciate the beauty and diversity of
the natural world through artistic expression.

« Explore the relationship between art and nature,
reflecting on how ecosystems, landscapes, and
wildlife influence human creativity.

e Cultivate mindfulness and awareness of the
environment through hands-on, nature-based
artistic activities.
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CONTENT

Art has long been inspired by nature. Throughout history, artists
have drawn upon the natural world for their subject matter,
materials, and inspiration. From prehistoric cave paintings of
animals to modern landscape art, the relationship between art
and nature is profound. In this lesson, students will explore how
they can create their own art using natural elements, whether
through direct inspiration from nature or by using materials
found in the environment, such as leaves, rocks, twigs, and
flowers.

The Relationship
Between Art and Nature:

« Nature as Inspiration: Many artists, from ancient times to
the present, have looked to nature for inspiration.
Landscapes, wildlife, plants, and weather phenomena have
been popular subjects in various forms of art. For example,
Vincent van Gogh’s iconic paintings often feature vibrant
sunflowers and starry skies, while Japanese woodblock
artists like Katsushika Hokusai depicted waves, mountains,
and seasonal changes.
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o Natural Materials in Art: Nature also provides a wealth of
materials that can be used in art. Historically, many
cultures created pigments from crushed minerals and
plants. Clay, stones, and fibers were often used to craft
sculptures, pottery, and textiles. Today, artists continue to
use natural materials to create eco-friendly or sustainable
artwork.

« Mindfulness and Creativity: Engaging with nature through
art fosters mindfulness and a deepened sense of
connection to the environment. By paying attention to the
colors, textures, and patterns found in nature, students
can develop their observation skills and artistic talents.
Creating art from nature also encourages sustainability
and appreciation for the planet’s resources.

Nature-Based Art Forms:

 Land Art (Earth Art): Land art is a form of environmental art
that involves creating works directly in the landscape
using natural materials like soil, rocks, branches, and
leaves. Artists such as Andy Goldsworthy create
temporary sculptures in natural settings, often highlighting
the beauty of organic shapes and cycles of change as the
artwork decays or is altered by the elements.

o Sculptures from Natural Materials: Natural objects like
stones, driftwood, and clay can be used to create
sculptures. These sculptures can be abstract or
representational, inspired by the forms and textures found
in nature.

« Leaf and Flower Pressing: Pressing leaves and flowers is
a way to preserve the beauty of plants while incorporating
them into artwork. Pressed flowers and leaves can be
used to create cards, framed art, or collages.

o Nature Paintings and Drawings: Students can draw or
paint landscapes, animals, and plants they observe in
nature. They can also explore using natural materials to
create their own pigments or painting tools, such as using
a leaf as a paintbrush or creating dyes from plants and
mushrooms.




Sustainability and Environmental
Awareness in Art:

o Eco-Friendly Art Practices: Nature-based art emphasizes

Activities

the importance of sustainability. By using natural,
biodegradable materials in their artwork, students learn
about reducing waste and the environmental impact of art.
This can also include repurposing materials that would
otherwise be discarded (e.g., fallen branches or leaves).
Environmental Art as Advocacy: Some artists use nature-
based art to raise awareness about environmental issues,
such as pollution, deforestation, or climate change. Art can
be a powerful tool for advocating for the protection of
ecosystems and encouraging viewers to appreciate the
natural world.

1. Nature Mandalas (Land Art):

In this activity, students will create a mandala—a circular pattern
symbolizing harmony and unity—using natural materials collected from
their surroundings, such as leaves, rocks, flowers, and sticks. This project
encourages creativity, mindfulness, and a deeper appreciation for the

natural world.

« Objective: Develop artistic skills by creating a temporary land art piece
using natural materials. Encourage mindfulness and observation of
nature’s beauty.

o Materials: Leaves, flowers, stones, twigs, shells, pinecones, and other
natural materials; outdoor space.




o Instructions:

o Take students on a nature walk to
collect various natural objects that
catch their interest. Encourage
them to look for materials with
different shapes, sizes, and colors.

o Once the materials are collected,
instruct students to arrange their
objects in a circular pattern on the
ground, creating a mandala. They
can organize the objects by color,
size, or texture to create visual
harmony and symmetry.

o After completing the mandalas,
students can take photographs of
their creations to document their
work before nature reclaims the

materials.
« Discussion: Discuss how natural materials decompose and change over

time. Reflect on how the temporary nature of land art mirrors the cycles
of life and change in the environment.

2. Leaf and Flower Pressing: Students will collect leaves and flowers,
press them to preserve their shapes and colors, and use them to create
nature-inspired artwork. This activity introduces students to the art of
pressing plants and encourages them to observe the intricate details of
leaves and flowers.
o Objective: Learn how to press leaves and flowers to preserve their
beauty and use them to create eco-friendly art.
o Materials: Fresh leaves and flowers, books or plant presses, wax
paper, paper or canvas for art projects.

o Instructions:
o Students will collect a variety of leaves and flowers during a nature
walk.



o Place each leaf or flower between two pieces of wax paper and
press it between the pages of a heavy book or using a plant press.
Let the plants press for at least a week.
o Once the plants are dry, students can use them to create artwork,
such as collages, framed pieces, or greeting cards.
« Discussion: Discuss the process of preserving plants and how it relates
to conservation. Talk about how pressed flowers have been used
historically in botanical studies and art.

3. Nature Sketching and Painting: Students will create sketches or
paintings based on direct observation of nature. This activity encourages
students to pay attention to the shapes, colors, and patterns found in their
natural surroundings.
o Objective: Develop observational drawing and painting skills by
capturing the beauty of natural landscapes, plants, and animals.
o Materials: Sketchbooks or paper, pencils, paints, paintbrushes, colored
pencils.
o Instructions:

o Take students to a natural area (e.g., a park, garden, or forest) where
they can observe and draw the landscape, trees, plants, or wildlife.

o Encourage them to focus on details like the veins of a leaf, the
texture of tree bark, or the pattern of petals on a flower.

o If available, provide natural pigments (e.g., charcoal or berry juice) or
allow students to create their own tools, like using a leaf as a
paintbrush.

o After sketching or painting, students can display their work and
explain what they observed and how they chose to represent it.
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« Discussion: Discuss how nature has influenced famous artists and how
careful observation can improve both artistic technique and
environmental awareness. Encourage students to reflect on how
drawing or painting nature helped them connect more deeply with their
surroundings.

ASSESSMENT:

Students will be assessed based on their participation in nature-based art
activities and their ability to express creativity while using natural materials.
Assessment methods include:

o Art Portfolio: Students will collect their nature-based art projects
(mandalas, pressed leaves, and sketches) into a portfolio, which will be
evaluated for creativity, use of materials, and presentation.

« Reflection Essay: Students will write a short reflection about their
experience with nature-based art, discussing what they learned about
the relationship between art and nature and how they felt while creating
art in the natural environment.

« Class Discussion: Participation in group discussions about the role of
nature in inspiring creativity and how art can be used to raise
environmental awareness.
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ULINARY

ADVENTURES
IN THE BACKYARD

Learning objectives

By the end of this lesson, students will:

« Understand the connection between food, health, and nature
by learning to identify edible plants and herbs from local
environments.

o Learn about sustainable gardening practices and how they
contribute to food security and environmental health.

o Develop basic cooking skills by preparing simple recipes
using ingredients sourced from nature or a garden.

« Explore the nutritional benefits of natural, locally grown food
and how these foods contribute to a healthy lifestyle.

« Appreciate the importance of biodiversity and the role of
plants in providing sustenance and improving the
environment.

Content:

In this lesson, students will explore the concept of using locally
sourced plants and herbs from their backyards or school
gardens to create simple, nutritious dishes. The lesson
emphasizes the connection between food, nature, and health,
showing how edible plants play a vital role in ecosystems and
human diets. By learning to identify and prepare foods that grow
naturally, students gain an appreciation for sustainability,
W, Dbiodiversity, and how healthy eating can be aligned with
> ;- ~ environmental stewardship.
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1. The Connection Between Nature
and Food:
o Edible Plants and Herbs: Many

 Food Security and Sustainable
Gardening: Growing food at
home or in community gardens

edible plants and herbs can be

is an excellent way to increase

found growing naturally in food security, reduce
backyards, gardens, and local environmental impact, and
environments. These include promote biodiversity.
common garden plants like Sustainable gardening practices,
tomatoes, lettuce, and herbs such as composting and organic

such as basil, parsley, and mint.
Additionally, certain wild plants,
like dandelions, nettles, and wild
garlic, are edible and provide a

gardening, contribute to the
health of both the environment
and the people who eat the
produce.

nutritious addition to meals. 2. ldentifying Edible Plants and
Nutritional Benefits of Natural Herbs:

Foods: Foods grown in gardens « Common Edible Plants:
o]g sourced from local Students will learn how to

environments are often more

identify common edible plants

nutrient-dense and fresher than and herbs, such as Dbasil,
store-bought produce. Many rosemary, mint, chives, and
herbs contain medicinal tomatoes. Each plant has unique

properties that have been used
for centuries in natural remedies.
For example, mint aids
digestion, while parsley is rich in
vitamins A and C.

Culinary Uses of Edible Plants:
Herbs like rosemary, thyme, and
oregano are commonly used to
flavor foods, while vegetables
like tomatoes, carrots, and leafy

characteristics that make it easy
to identify by its leaves, flowers,
or scent.

Wild Edibles: Some wild plants
are also edible and can be found
growing naturally in fields,
forests, and even urban areas.
Dandelions, for example, are not
only edible but also nutritious
and medicinal. The leaves can

greens form the foundation of be used in salads, and the
many healthy dishes. Learning flowers can be made into teas
how to use these ingredients in or syrups. Other examples

cooking helps students see the
value of incorporating natural,
whole foods into their diets.

include wild garlic, nettles, and
clover.
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« Safety and Foraging Guidelines: It is
essential for students to learn that not
all plants are safe to eat, and they
must be cautious when foraging. They
should always research or consult an
expert before consuming wild plants.
Key guidelines include never eating a
plant unless it’s positively identified as
edible and avoiding areas where
plants may be contaminated (e.g.,
roadsides or industrial areas).

3. Cooking with Backyard Bounty:

« Simple Recipes Using Garden
Ingredients: Cooking with ingredients
from the garden allows students to
develop a deeper appreciation for
where their food comes from and how
it’s prepared.

Simple recipes might include a fresh herb salad, a vegetable stir-fry, or a
homemade pesto using basil, garlic, and olive oil.

« Exploring Flavors and Textures: Cooking with fresh ingredients
provides an opportunity to explore the diverse flavors and textures of
herbs and vegetables. Students will learn how herbs can enhance the
flavor of dishes without the need for added salt or sugar. For example,
rosemary and thyme add earthy notes to roasted vegetables, while mint
and parsley add freshness to salads and sauces.

o Health Benefits of Natural Foods: Fresh herbs and vegetables are
packed with vitamins, minerals, and antioxidants that are essential for
maintaining health. Students will explore how these foods contribute to
a balanced diet and how including more plant-based meals can benefit
both their health and the environment.
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Herb Identification and Tasting

In this activity, students will learn to identify common edible
herbs, such as basil, mint, parsley, and rosemary. They will
explore the different flavors and uses of each herb by tasting
small samples and discussing how the herbs can be used in
cooking.

« Objective: Learn to identify and appreciate the flavors of
common edible herbs.

. Materials: Fresh herbs (basil, mint, parsley, rosemary,
thyme), small bowls, cutting boards, and knives for safe
herb preparation.

« Instructions:

o Set up stations with different herbs. Allow students to
examine the herbs by smelling, touching, and tasting
small pieces.

o Discuss the characteristics of each herb, such as its
appearance, scent, and flavor. Ask students to
describe how the herbs taste (e.g., mint is cool and
refreshing, while rosemary is earthy and piney).

o Talk about how each herb can be used in cooking,
whether in salads, sauces, or teas.

« Discussion: After the tasting, discuss the importance of
herbs in cooking and health. Ask students to share which
herb they enjoyed most and how they would use it in a
dish.
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Cooking a Simple

Garden Recipe

Students will prepare a
simple dish using fresh
ingredients from a garden
or backyard. They will learn
basic cooking skills, such

Objective: Develop basic
cooking skills using fresh,
locally sourced ingredients.
Materials: Fresh herbs,
vegetables (e.g., tomatoes,

as chopping vegetables |ettuce, cucumbers),
and mixing ingredients, cutting boards, knives,
while creating a healthy powls, olive oil, lemon

meal using natural produce. juice, salt, and pepper.

Instructions:

« Divide students into groups and assign each group a
task (e.g., chopping vegetables, preparing dressing,
arranging ingredients).

o Guide students through the process of making a
simple herb and vegetable salad. Ingredients might
include fresh lettuce, tomatoes, cucumbers, and
herbs like basil and parsley, tossed with olive oil,
lemon juice, and seasoning.

« After preparing the dish, students will enjoy the meal
together, discussing the flavors and how the fresh »
ingredients contribute to the taste.

Discussion: Talk about the benefits of eating fresh,
locally grown food. Discuss how students can grow their
own herbs or vegetables at home and the environmental
benefits of sustainable gardening.

Planting a Small
Herb Garden

As a hands-on gardening activity, students will plant their
own small herb garden using seeds or seedlings. They
will learn about the conditions herbs need to grow, such
as sunlight, water, and nutrient-rich soil. This activity
teaches students about the process of growing their own /
food and how to care for plants. :




« Objective: Learn how to plant and care for a small herb garden using
sustainable gardening practices.

« Materials: Herb seeds or seedlings (basil, parsley, thyme), small pots,
soil, watering cans, gardening gloves, and plant markers.

o Instructions:

o Provide each student with a small pot and a selection of herb seeds
or seedlings. Have students fill their pots with soil and plant the
seeds at the appropriate depth.

o Label each pot with the herb's name, and explain how often the
plants need to be watered and how much sunlight they require.

o Over the coming weeks, students will be responsible for watering
and caring for their plants. They can document the growth of their
herbs in a gardening journal.

« Discussion: Talk about how growing herbs at home can contribute to
food security and sustainability. Encourage students to think about how
they can use the herbs in future cooking projects and share their
progress with the class.

ASSESSMENT

Students will be assessed on their participation in the culinary and
gardening activities, their ability to identify edible plants and herbs, and
their understanding of the connection between food, health, and nature.
Assessment methods include:

« Culinary Presentation: Students will present their garden-inspired dish
to the class, explaining the ingredients they used and how they
prepared the meal.

o Gardening Journal: Students will document the progress of their herb
garden, including how they care for the plants and any challenges they
face. The journal can include sketches, measurements, and
observations about the growing process.

o Class Discussion: Participation in group discussions about the
importance of local, sustainable food and how it contributes to a
healthy lifestyle and environmental conservation.
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LESSON 2.5
LEARNING ABOUT |

SUSTAINABLE
GARDENING
PRAGTIGES AND
PERMACULTURE

Learning objectives:
By the end of this lesson, students will:

o Understand the principles of sustainable gardening and how they
contribute to environmental health, food security, and biodiversity.

o Learn the basics of permaculture, an approach to gardening and
agriculture that works with nature to create sustainable, self-sufficient
ecosystems.

o Explore practical techniques for creating a sustainable garden,
including composting, water conservation, companion planting, and
organic pest management.

« Recognize the importance of biodiversity in gardens and how
permaculture promotes healthy ecosystems.

« Gain hands-on experience by applying sustainable gardening practices
to create and maintain a garden or permaculture system.

Content:

Sustainable gardening involves growing food, plants, and flowers in a way
that minimizes environmental impact, conserves resources, and promotes
biodiversity. Unlike conventional gardening, which often relies on chemical
fertilizers, pesticides, and large amounts of water, sustainable gardening
emphasizes working with natural processes to create a healthy, thriving
ecosystem.
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Permaculture refers to a design philosophy that mimics natural
ecosystems and aims to create self-sustaining systems that provide food,
water, and shelter for people while enhancing the environment. The word
“permaculture” combines permanent and agriculture, reflecting the long-
term sustainability of this approach.

1. Principles of Sustainable Gardening:

o Soil Health: Healthy soil is the foundation of any successful garden.
Sustainable practices like composting help maintain and improve soil
health by returning organic matter to the earth. Composting also
reduces waste by recycling kitchen scraps and yard waste into nutrient-
rich compost that supports plant growth.

« Water Conservation: Sustainable gardening focuses on using water
efficiently to reduce waste. Techniques such as mulching (covering the
soil with organic material) and drip irrigation (a slow watering system
that delivers water directly to plant roots) help conserve water by
reducing evaporation and runoff.

« Organic Pest Management: Instead of using chemical pesticides,
sustainable gardeners use natural pest control methods, such as
encouraging beneficial insects (e.g., ladybugs) to control pests, planting
pest-repellent plants (e.g., marigolds), or using physical barriers like
netting or row covers.

« Biodiversity: A sustainable garden supports a diverse range of plants,
insects, and animals. Planting a variety of crops and flowers not only
improves soil health but also creates a balanced ecosystem where
natural predators keep pests in check, and pollinators like bees and
butterflies thrive.

2. Introduction to Permaculture:

o What is Permaculture? Permaculture is a way of taking care of the Earth
. so that people, animals, and plants can all live well together. The word
comes from “permanent” and “agriculture”—it’s about growing food,
building homes and communities in ways that last a long time and don’t
harm nature.




o Permaculture tries to copy how nature
works. In a forest, fallen leaves
become food for the soil, rainwater is
stored by the ground, and animals
spread seeds without wasting
anything. Permaculture designs
gardens, farms, and even villages to
work the same way—catching rain in
barrels, composting food scraps
instead of throwing them away, and
planting trees to give shade and
protect the soil.

o Permaculture teaches us to observe
nature, take only what we need, and
share fairly. It’s not just gardening—
it’s a way of thinking about how we
live so the Earth stays healthy for
animals, plants, and future
generations.

In short, permaculture is like being a good neighbor to nature: caring for the
land, saving resources, and making sure everything we do today helps the
planet tomorrow.

Core Principles of Permaculture:

« Observe and Interact:
Take time to observe the natural environment and learn from it.
Understanding the local climate, soil, and wildlife is essential to designing a
successful permaculture system.

« Catch and Store Energy:
Permaculture systems capture and store resources like rainwater, sunlight,
and organic matter for later use. This ensures that nothing is wasted.
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= Obtain a Yield:

Design every element of the system to provide a useful output—food, fuel,
fiber, or other benefits. This principle reminds us that sustainable systems
must meet our needs to remain viable.

= Apply Self-Regulation and Accept Feedback:

Use resources responsibly and adjust practices based on observation.
Feedback—both from nature and from people—helps avoid overuse,
damage, or inefficiency in the system.

= Use and Value Renewable Resources and Services:

Prioritize resources that naturally regenerate, such as sunlight, wind, and
biological processes, over finite or polluting sources. This reduces
dependence on non-renewable inputs.

= Produce No Waste:

Waste is minimized by reusing and recycling everything from organic waste
(composting) to rainwater (rain barrels). “Waste” becomes a resource in
the right place.

= Design from Patterns to Details:

Look for natural patterns in the landscape—like water flow, sunlight, or
wind—and design the system around them before focusing on smaller
details.

» Integrate Rather Than Segregate:

In permaculture, plants, animals, and people work together in mutually
beneficial ways. Companion planting (growing plants that benefit each
other) is a common example of this principle in action.

= Use Small and Slow Solutions:

Start with manageable steps and allow natural systems time to develop.
Small-scale changes are easier to maintain and often more sustainable
over the long term.

» Use and Value Diversity:

Diversity in plants, animals, and insects creates a balanced, resilient
system. A variety of crops helps prevent disease, improves soil health, and
attracts pollinators and beneficial insects.

» Use Edges and Value the Marginal:

Edges—where two ecosystems meet, like forest and meadow—often
support the greatest biodiversity and productivity. Designing to include and
protect edges can boost yields and ecological value.

» Creatively Use and Respond to Change:

Change is inevitable in nature and in human communities. This principle

encourages flexibility and innovation to turn challenges into opportunities. 59



PERMAGULTURE TECHNIQUES
‘bIN GARDENING:

Companion Planting: In permaculture, plants are grown
together in combinations that benefit each other. For
example, beans fix nitrogen in the soil, which helps corn
grow, while corn provides support for beans to climb.
Keyhole Gardens: These gardens are designed for water
conservation and space efficiency. A keyhole garden has a
circular bed with a central composting basket, allowing
gardeners to compost kitchen waste and water the plants at
the same time. The design conserves water and provides
rich soil for plants.

Rainwater Harvesting: Collecting rainwater from rooftops
and storing it in barrels or cisterns is a common practice in
permaculture. This water can then be used to irrigate
gardens, reducing the need for municipal water supplies.
Polyculture: Instead of planting a single crop (monoculture),
polyculture involves planting multiple crops in the same
space. This mimics natural ecosystems and reduces the risk
of pests and diseases spreading through the garden.
Composting: Composting is a natural way to recycle food
scraps and garden waste into rich, healthy soil. Tiny
organisms—like worms, fungi, and bacteria—break down
these materials as they rot. Over time, they turn into dark,
crumbly compost full of nutrients that plants love.

ACTIVITIES:

1. Composting and Soil Health Experiment: Students
will create a small compost pile or bin using food
scraps, yard waste, and other organic materials. Over
time, they will observe the decomposition process
and the transformation of waste into nutrient-rich
compost. This activity teaches students about
recycling organic matter and its benefits for soil
health.
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Discussion: After planting, discuss how the permaculture garden
mimics natural ecosystems and reduces the need for chemical inputs.
Reflect on the importance of diversity in the garden and how different
plants support each other.

3. Creating a Water Conservation System: Students will build a simple
rainwater harvesting system using a rain barrel to collect water from a roof
or gutter. They will use this water to irrigate their garden, learning how
rainwater harvesting can reduce water consumption and promote
sustainable gardening.

Objective: Learn how to conserve water by capturing rainwater for
gardening.

Materials: Rain barrel or large container, gutter system, downspout,
watering cans.

Instructions:

o Set up a rain barrel under a downspout to collect rainwater from the
roof. If this is not possible, use a large container to collect rainwater
from a designated area.

o Once the rain barrel is set up, students will use the collected water
to irrigate their permaculture garden or potted plants.

o Encourage students to monitor how much water is collected during
a rainstorm and how much water the garden needs each day.

Discussion: Talk about how water conservation is a key part of
sustainable gardening. Discuss how capturing rainwater reduces
reliance on municipal water supplies and helps conserve this precious
resource.




ASSESSMENT:

Students will be assessed based on their participation in sustainable
gardening and permaculture activities, their understanding of key concepts,
and their ability to apply these concepts in real-world scenarios.
Assessment methods include:

« Garden Journal: Students will keep a journal documenting the progress
of their permaculture garden, including observations on plant growth,
soil health, and water usage. They will also reflect on how permaculture
principles were applied in their garden design.

o Class Presentation: Each group of students will present their
permaculture garden design to the class, explaining how they
incorporated sustainable gardening techniques and what challenges
they faced during the process.

o Quiz: A short quiz will test students’ understanding of key sustainable
gardening practices, permaculture principles, and the benefits of
composting and water conservation.
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UNIT 3

ENVIRONMENTAL

STEWARDSHIP

This unit shifts the focus from understanding
the Earth to protecting it. Students explore
the challenges of pollution, climate change,
waste management, and sustainable living
— and, most importantly, the actions
individuals and communities can take to
make a difference.

Through hands-on activities and reflection,
learners are encouraged to think globally
and act locally: designing recycling
systems, creating awareness campaigns,
planting trees, or monitoring their ecological
footprint. The goal is not only to learn about
environmental problems, but to experience
what responsibility and change look like in
practice.

By turning knowledge into action, students
cultivate  green  competences, civic
engagement, and ethical awareness,
understanding that stewardship begins with
simple gestures of care — gestures that,
multiplied, can transform the world.




LESSON 3.1

MEMORY 0
THE EARTH
DIGNE

DECLARATION

Learning objectives:

By the end of this lesson, students will:

o Understand the concept of geological heritage and how the Earth's
geological history is preserved in rocks, fossils, and landforms.

« Learn about the Digne Declaration, its purpose, and its role in promoting
the preservation of geological heritage as part of the world’s cultural
and natural heritage.

« Appreciate the importance of protecting geological sites for education,
science, and tourism, as well as for preserving the "memory" of Earth’s
past.

« Explore how geological sites serve as records of the Earth's history and
evolution, providing valuable information about past climates,
ecosystems, and natural events.

« Reflect on the responsibility to protect and promote geological heritage
through sustainable practices and global cooperation.

Content:

Earth’s geological history spans over 4.5 billion years, and the
planet's landscapes, rocks, and fossils serve as a living
record of its evolution. These geological features help
scientists understand the processes that have shaped the
planet, including tectonic activity, volcanic eruptions, the

D’% formation of mountain ranges, and the history of life. 65




Protecting and promoting geological heritage ensures that future
generations can learn from these records of Earth’s past.

The Digne Declaration, signed in 1991, is a cornerstone document in the
field of geological heritage conservation. It was drafted at the First
International Symposium on the Protection of Geological Heritage, held in
Digne-les-Bains, France. The declaration emphasizes the need to preserve
geological heritage as part of the broader effort to protect the world’s
natural and cultural heritage. It recognizes that geological sites, such as
UNESCO Global Geoparks, serve as important educational resources and
help raise awareness about Earth’s history and the impact of human activity
on the planet.

1. Geological Heritage — The Earth’s Memory:

« What is Geological Heritage? Geological heritage refers to natural
sites and features that have scientific, educational, cultural, or aesthetic
value due to their geological significance. This includes fossil beds,
unique rock formations, caves, volcanoes, and other landforms that
provide evidence of Earth's past.

« Why is Geological Heritage Important? Geological heritage helps us
understand the processes that shaped the Earth and its ecosystems. It
offers a window into past climates, species evolution, and the
movement of tectonic plates. For example, studying fossil beds can
reveal the types of animals and plants that lived millions of years ago,
while rock formations can show how continents drifted and collided
over time.

« Geosites and Geoparks: Important geological sites around the world
have been designated as geosites or incorporated into UNESCO Global
Geoparks. These areas are not only significant for their scientific value
but also play a role in tourism, education, and community development.



2. THE DIGNE DEGCLARATION:

« History and Significance: The Digne Declaration was signed
by geologists, scientists, and policymakers from various
countries to raise awareness about the need to protect
geological heritage. The declaration emphasizes that
geological sites are part of humanity's shared heritage, and
preserving these sites is crucial for scientific research,
education, and maintaining biodiversity.

« Main Goals of the Digne Declaration:

o Promote the protection of significant geological sites and
landscapes.

o Recognize geological heritage as an essential
component of the world's natural and cultural heritage.

o Foster international cooperation in the conservation of
geological sites.

o Use geological heritage as a tool for education and
raising public awareness about environmental issues,
including climate change and biodiversity loss.

« Global Cooperation: The Digne Declaration calls for the
international community to collaborate on the preservation
of geological heritage. This includes sharing knowledge,
resources, and best practices for protecting geosites. It also
encourages countries to designate geological sites as
protected areas and incorporate them into environmental
and cultural conservation programs.

3. THE ROLE OF
UNESCO GLOBAL
GEOPARKS:

o What are Geoparks?

UNESCO Global Geoparks are areas with
internationally significant geological heritage. They
promote the sustainable use of natural resources
and encourage the conservation of geological
features while supporting local communities through
tourism and education.




« Geoparks as Educational Resources:
Geoparks serve as "outdoor
classrooms" where students and
visitors can learn about Earth’s history,
geology, and the environment. They
provide opportunities to engage with
geological heritage through guided
tours, educational programs, and
interactive exhibits.

« Sustainable Development and
Conservation: Geoparks promote
sustainable tourism, balancing the
need for conservation with the
economic benefits of tourism. They
also engage local communities in the
protection and management of
geological sites, creating a sense of
pride and responsibility toward their
natural heritage.

ACTIVITIES

1. Research and Presentation on a Geopark: In this activity, students will
research a specific geological site UNESCO Global Geopark. They will
explore the geoparks’s geological significance, its history, and its role in
conservation and education. Students will then create a presentation to
share their findings with the class.

« Objective: Learn about the importance of UNESCO Global Geoparks
and how they contribute to our understanding of Earth’s history and the
need for conservation.

o Materials: Computers or tablets for research, presentation software
(e.g., PowerPoint), maps, and images.
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« Instructions:

o Divide the students into groups and choose a geopark to research.

o Students will investigate the geological features and what makes it
significant for scientists and visitors.

o They will also explore how the site is protected and how it is used
for educational or tourism purposes.

o Each group will create a presentation that includes maps, images,
and a brief explanation of the geology.

« Discussion: After the presentations, discuss the different geological
features of each Geopark and how they contribute to our understanding
of Earth’s history. Reflect on the importance of protecting these sites
for future generations.

2. Mapping Geological Heritage: In this activity, students will create a
world map that highlights significant geological heritage sites, including
UNESCO Global Geoparks. This visual representation will help students
understand the global distribution of important geological sites and how
they are linked by shared goals of conservation and education.

« Objective: Understand the global distribution of geological heritage and
the role of international cooperation in protecting these sites.

o Materials: Large world map, markers, labels, research materials on
geosites and geoparks.

o Instructions:

o Provide students with a world map and assign each group a region
or continent to research.

o Students will identify key geological heritage sites in their assigned
region and label them on the map.

o Each site should be accompanied by a brief description of its
geological significance and why it is important to protect.

« Discussion: Once the map is complete, discuss the global nature of
geological heritage and how different countries collaborate to protect
these sites. Reflect on the shared responsibility to conserve Earth’s
geological history.
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3. Write a Declaration for Your Community: Drawing inspiration from the
Digne Declaration, students will write a declaration for their community,
outlining the importance of preserving local geological or natural heritage.
This activit encoura'bes students to think about how they can protect and
promote local'environments. b
. Objective: Encourage students to take an active role in environmenta?ﬂ
conservation and promote awareness of geological heritage in their =
own Commun[’ges.
« Materials: Paper, pens, computers for typing.
« Instructions:
' o Students will first brarnstorpsr local natural sites or features that are

impertant to their comrfﬁ'mlty These could include parks, rivers,
forests, or unique rOCKM
o They will then draft ration that explains why these sites
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geosites or geoparks, focusing on the depth of their re
presentation, and understanding of geological significance.,

o Mapping Activity: Assess students’ contributions to the world map of
geological heritage sites, including accuracy and the ability to explain
the significance of each site. _

o Declaration Writing: Review students’ written declarations for their
community, assessing their ability to articulate the importance of
conservation and their understanding of the concepts ¢overed in-the
lesson. _—

. Research\?;oject: Evaluate the students’ research presé€nta ions on
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LESSON 3.2
GEOLOGICAL

HERITAGE - THE A€
BEST MEMORIES OF
THE EARTH /
MANAGEMENT AND
GOVERNANCE

Learning objectives:
By the end of this lesson, students will:

« Understand the concept of geological heritage and why it is considered
one of the "best memories" of the Earth.

« Explore how geological heritage sites are identified, protected, and
managed at both local and international levels.

o Learn about the role of international organizations like UNESCO and
national governments in the conservation of geological heritage.

« Discuss the importance of sustainable management and governance to
ensure that geological sites are preserved for scientific research,
education, and tourism.

o Reflect on how local communities, governments, and international
bodies work together to manage geological sites and what challenges
they face in conserving these natural resources.

Content:

Geological heritage refers to natural sites or landscapes that have special
significance due to their geological features. These sites provide insights
into Earth’s history, showcasing millions or even billions of years of
evolution through rock formations, fossils, and landforms.
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These "memories of the Earth" help scientists understand the processes
that have shaped our planet, such as volcanic activity, tectonic movements,
and the formation of mountain ranges. Protecting geological heritage is
essential for preserving this information for future generations.

1. Geological Heritage:

« Why Geological Heritage is Important: Geological heritage sites serve
as records of Earth’s past, offering insights into its formation, climate
changes, and the evolution of life. Examples of significant geological
heritage include fossil beds, volcanic landscapes, canyons, and caves.
These sites are valuable not only for scientific research but also for
education and tourism.

« How Geological Heritage Contributes to Science and Society:
Geological heritage sites are important for studying past environments,
climates, and the history of life on Earth. They also play a role in
educating the public about Earth’s history and the importance of
environmental conservation. In addition, these sites attract tourists,
contributing to local economies and raising awareness about the need
to protect natural resources.

2. Management and Governance of Geological Heritage:

« Governance at Local, National, and International Levels: The
protection of geological heritage requires cooperation between various
levels of governance:

o Local Level: Local communities and governments often play a key
role in the direct management of geological sites. They may enforce
laws to protect these sites from damage, provide educational
programs for visitors, and promote responsible tourism.

o National Level: National governments are responsible for
establishing protected areas, such as national parks, where
geological heritage sites are preserved. They may also pass
legislation to safeguard these areas from exploitation, pollution, or
destruction.
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o International Level: International organizations like
UNESCO work with governments to designate and
protect geological heritage sites. The UNESCO
Global Geoparks Network promotes sustainable
development through the conservation of
geological heritage and the involvement of local
communities.

« Key Strategies for Managing Geological Heritage:

o Legal Protection: Geological heritage sites are
often designated as protected areas under
national or international law, which helps prevent
mining, construction, or other activities that could
damage these sites.

o Sustainable Tourism: Many geological heritage
sites are popular tourist destinations. To balance
the need for conservation with tourism, site
managers implement practices like limiting visitor
numbers, providing educational tours, and
enforcing strict guidelines for protecting the
environment.

o Community Involvement: Local communities are
essential to the management and protection of
geological heritage sites. By involving them in
decision-making and providing economic benefits
through tourism, communities are more likely to
support conservation efforts.

o Education and Outreach: Promoting awareness of
geological heritage through education programs,
museums, and visitor centers is a crucial part of
managing these sites. This helps the public
understand the value of geological heritage and
encourages responsible behavior.

3. Challenges in Managing Geological Heritage:
« Environmental Threats: Climate change, erosion, and
natural disasters can pose significant threats to
geological heritage sites. Rising sea levels, for iz —
instance, could erode coastal geosites, while extreme s
weather events might damage fragile rock formations

or fossil beds.




« Human Impact: Over-tourism, pollution, and industrial activities like
mining and quarrying can severely damage geological heritage sites.
Managing visitor numbers and enforcing environmental regulations are
necessary to mitigate these impacts.

« Balancing Conservation and Development: Governments and
communities often face the challenge of balancing economic
development with conservation. In many cases, geological heritage
sites are located in areas where industries like mining or tourism are
important for the local economy. Sustainable management practices
aim to protect these sites while allowing for responsible economic use.

Activities
1. Case Study: Managing a UNESCO Global Geopark
In this activity, students will examine a Geopark and explore the challenges
and strategies involved in managing and protecting it. They will present
their findings to the class and discuss potential solutions for sustainable
management.
o Objective: Learn about the challenges of managing a UNESCO Global
Geopark and explore strategies for conservation.
o Materials: Computers or tablets for research, presentation software,
printed maps or images of geological sites.
o Instructions:
o Divide the students into groups and let each group to choose a
Geopark.
o Students will investigate how the site is managed, how local
communities collaborate with the management team, and the
impact of tourism.
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o Each group will present their findings to the class, highlighting the
challenges involved in managing the site and offering potential
solutions for sustainable management.

o Discussion: After the presentations, discuss how different Geoparks
face similar or unique challenges in balancing conservation with human
activity.

2. Debate: Balancing Development and Conservation

Students will participate in a debate about a fictional geological heritage
site facing the possibility of being developed for tourism or mining. One &
group will argue for economic development, while the other will argue for
conservation, and a third group will act as a panel of experts weighing both
sides.

« Objective: Understand the challenges of balancing economic
development with the conservation of geological heritage.

« Materials: Debate outline, information on geological sites and
economic impact.

o Instructions: :

o Divide the class into three groups: one representing the local |
government and businesses advocating for development, one
representing conservationist, and the third acting as an expert panel
(comprising scientists, environmentalists, and local residents).

o Present the scenario: A valuable geological site has been
discovered, and the government is considering whether to allow
tourism development or mining in the area. Both options could bring
economic benefits but might damage the site’s natural heritage. = -

o Each group will prepare arguments for or against development, and
the expert panel will ask questions, consider the evidence, and
deliver a final decision on the best course of action.

- Discussion: After the debate, reflect on the difficulties in making
decisions that balance economic needs with environmental protection.
Discuss real-world examples of these challenges and how they have
been addressed

3. Design a Management Plan for a Geological

Site In this hands-on activity, students will create a management plan for a
geological heritage site, incorporating strategies for conservation, tourism,
and community involvement. They will work in groups to design a plan that
balances protection and sustainable use.



« Objective: Develop a practical understanding of how to manage a
geological heritage site sustainably.

o Materials: Poster boards, markers, printed images, and research
materials.

o Instructions:

o Each group of students will choose or be assigned a geological
heritage site. Their task is to create a management plan that outlines
how they would protect the site, promote education and tourism,
and involve local communities.

o The management plan should address key aspects such as legal
protection, visitor management, community engagement, and
environmental monitoring.

o Students will present their management plans to the class,
explaining how their strategies will ensure the sustainable use of the
site.

« Discussion: After the presentations, discuss the various approaches to
managing geological heritage sites. Reflect on how students balanced
different priorities, such as tourism, conservation, and local needs.

Assessment

Students will be assessed on their participation in the activities, their
understanding of geological heritage, and their ability to propose practical
solutions for managing and conserving these sites. Assessment methods
include:

« Case Study Presentations: Evaluate the depth of research, clarity of
presentation, and ability to identify and explain the challenges of
managing a geological heritage site.

o Debate Participation: Assess students' critical thinking and
argumentation skills, as well as their ability to consider multiple
perspectives on conservation and development.

« Management Plan: Review the management plans for creativity,
feasibility, and the incorporation of sustainable practices. Assess the
students' understanding of the complexities involved in protecting
geological heritage.




LESSON 3.3

GEOPARKS -
UNIQUE PLAGES OF
EARTH'S AND

HUMAN MEMORIES
T0 BE DISGOVERED

Learning objectives:
By the end of this lesson, students will:

o Understand what UNESCO Global Geoparks are
and how they serve as areas where geological
heritage is protected and celebrated alongside
human cultural heritage.

» Explore the role of geoparks in preserving both
natural and cultural history, linking the past to the
present through landscapes, ecosystems, and
human activity.

o« Learn how geoparks promote sustainable
development, balancing conservation,
education, and tourism while benefiting local
communities.

» Discover examples of significant geoparks from
around the world and what makes each of them
unique in terms of geology, history, and culture.

» Reflect on the importance of connecting Earth’s
geological memory with human memories to
create a holistic understanding of the
environment and history.
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Content

Geoparks are areas of global significance
due to their geological, ecological, and
cultural heritage. These protected
regions are not only known for their
stunning landscapes and unique
geological features but also for their
connection to human history. UNESCO
Global Geoparks promote an integrated
approach to conservation, education, and
sustainable development, linking the
Earth’s history to the cultural heritage of
the people who live there. Visitors to
geoparks can learn about the planet's
formation, ecosystems, and how human
societies have adapted to and shaped
their environments.

1. What is a Geopark?

« Definition and Purpose: A UNESCO Global Geopark is a single, unified
area with geological heritage of international significance. It is managed
with a focus on conservation, education, and sustainable development.
Unlike national parks, which are focused primarily on environmental
protection, geoparks also emphasize the cultural, historical, and social
connections between people and the land.

« Holistic Approach: Geoparks integrate geological heritage with cultural
heritage, showing how the Earth’s processes have influenced human
activity and vice versa. For example, many ancient civilizations settled
near volcanic regions, relying on fertile soils for agriculture while
respecting the power of these natural forces. This connection between
people and landscapes is a key focus of geoparks.
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2. The Role of Geoparks in Preserving Earth's and Human Memories:

« Earth’s Memories: Geological formations, fossil records, and landforms
within geoparks provide a window into Earth’s past, allowing scientists
and visitors to study the planet’s history. For example, the rock layers in
some geoparks can tell the story of how continents moved, oceans
formed, and ancient species evolved or went extinct.

Human Memories: Geoparks also preserve the memory of human
activity in these regions. Many geoparks feature historical artifacts,
ancient structures, and cultural traditions that reflect how people have
lived in harmony with their environment for centuries. These human
"memories" include traditional agricultural practices, spiritual
connections to the land, and the sustainable use of natural resources.

3. Sustainable Development in Geoparks:

« Conservation and Education: Geoparks aim to protect the environment
while promoting education about geological and cultural heritage. They
serve as outdoor classrooms where visitors can learn about the natural
world and humanity’s place within it. In Geoparks people can find
interpretive centers, guided tours, and hands-on educational activities
that teach visitors about geology, ecology, and history.

o« Tourism and Community Involvement: Geoparks attract tourists
providing economic benefits to local communities. However, tourism is
carefully managed to ensure that it remains sustainable and does not
harm the environment. Local communities are involved in the
management of geoparks.

4. Examples of Unique Geoparks Around the World:

« Azores UNESCO Global Geopark (Portugal): This geopark is located on
the volcanic archipelago of the Azores. It features active volcanoes,
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thermal springs, and lava
tubes, all of which provide
insight into the dynamic
processes shaping the
Earth’s crust. The Azores
Geopark also highlights the
relationship between the
islands’ geology and the
cultural history of the
people who have lived
there for centuries.

o« Burren and Cliffs of
Moher UNESCO Gilobal
Geopark (Ireland): This
geopark is known for its
unique karst landscape,

featuring limestone
pavements, ancient
archaeological sites,

and a rich biodiversity
of flora and fauna.

The cultural history of the
region, including ancient
burial mounds and stone
forts, is closely linked to
the land’s geological
features.

« Huangshan @ UNESCO
Global Geopark
(China): Huangshan
Geopark is famous for
its stunning granite
peaks, hot springs, and
rich cultural history. The
site has been a source
of inspiration for
Chinese art and
literature for centuries,
and its cultural heritage
is deeply connected to
its natural beauty.

« M’'Goun UNESCO Global Geopark (Morocco):

Located in the Atlas Mountains, this geopark is known
for its dramatic mountain landscapes and rich fossil
records. It also preserves the cultural heritage of the
Berber people, who have lived in the region for
thousands of years and continue to practice
traditional farming and craftsmanship.

ACTIVITIES

1. Create a Geopark Guidebook
In this activity, students will create a guidebook for a
UNESCO Global Geopark of their choice. They will
research the geological and cultural features of the
geopark and design a guidebook that highlights what
makes the territory unique and important.

Trawved,
GUIDE



« Objective: Learn about the features of
a specific geopark and understand the
connection between its geological
and cultural heritage.

o Materials: Computers or phones for
research, paper, markers, and
presentation software (optional).

« Instructions:

o Let each group of students
choose a UNESCO Global
Geopark to research.

o Students will gather information on
the geopark’s geology (e.g., rock
formations, fossils), its cultural
significance (e.g., ancient sites,
local traditions), and how the park
promotes sustainable tourism.

o Using this information, students
will create a guidebook that
includes maps, descriptions, and
illustrations of the geopark’s most

important features.
o After completing the guidebook, students will present their work to

the class, explaining why their chosen geopark is important and
what visitors can learn from it.

« Discussion: After the presentations, discuss the diversity of geological
and cultural heritage preserved in geoparks. Ask students how
geoparks balance the need for conservation with the benefits of
tourism.

2. Geopark Poster Project

Students will work in groups to create a poster highlighting the geological
and cultural features of a geopark. They will also include information on
how the geopark promotes sustainable development and supports local

communities.
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« Objective: Develop a visual understanding of how geoparks connect
geology, culture, and sustainability.

o Materials: Poster board, markers, printed images, and research
materials on geoparks.

« Instructions:

o Students will select a geopark and research its unique geological
formations, cultural heritage, and role in promoting sustainable
development.

o Using the information they find, students will create a poster that
visually represents the geopark’s key features. This can include
drawings of the landscape, images of important cultural sites.

o Once the posters are complete, students will display them in the
classroom and give a brief presentation about their chosen geopark.

« Discussion 1: After the poster presentations, discuss how each geopark
supports sustainable development while preserving geological and
cultural heritage. Reflect on the importance of community involvement
in the management of geoparks.

« Discussion 2 : After the presentations, discuss how students integrated
sustainability into their geopark designs. Ask them to reflect on how
real-world geoparks balance conservation with tourism and community
development.

Assessment

Students will be assessed based on their participation in the activities, their
understanding of geoparks and their role in preserving geological and
cultural heritage, and their ability to design and present projects.
Assessment methods include:

« Guidebook and Poster Presentation: Evaluate the depth of research,
creativity, and ability to explain the connection between geology and
human culture in their chosen geopark.

o Class Participation: Participation in group discussions and
presentations will also be assessed, focusing on students’
understanding of how geoparks promote science, culture and
education.



LESSON 3
MEET YOUR GEOPARKS -

EXAMPLES OF GEOPARKS
FROM ROMANIA
PORTUGAL, SLOVAKIA,
AND CROATIA. THE
FUROPEAN GEOPARKS
FAMILY

Learning objectives:

By the end of this lesson, students will:

Learn about specific UNESCO Global Geoparks from Romania, Portugal,
Slovakia, and Croatia, focusing on their unique geological, ecological,
and cultural significance.

Understand how these geoparks are part of the European Geoparks
Network and the role of this network in preserving geological heritage
and promoting sustainable development across Europe.

Explore the contributions of each geopark to education, tourism, and
community involvement, and how they serve as examples of successful
sustainable management.

Appreciate the importance of international cooperation in protecting
geological heritage and promoting environmental conservation through
the geopark model.

Reflect on how local geological features connect to broader global
conservation efforts and the shared heritage of European geoparks.

Content:

UNESCO Global Geoparks are designated areas where geological heritage
is celebrated and protected in combination with the preservation of cultural
and natural resources. Many of these geoparks are part of the European
Geoparks Network, which includes over 90 geoparks in 27 European
countries.
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. The European Geoparks Network is committed to fostering international
cooperation, sustainable development, and the conservation of the
continent’s rich geological heritage. Each geopark has its own unique
landscape, history, and contribution to education and sustainable tourism,
providing a vital link between people and the environment.

1. European Geoparks Network:

« What is the European Geoparks Network? The European Geoparks
Network (EGN) was established in 2000 and is part of the broader
UNESCO Global Geoparks Network. The EGN promotes cooperation
between geoparks across Europe, allowing them to share knowledge,
resources, and best practices in conservation, education, and
sustainable tourism.

o Goals of the European Geoparks Network: The EGN aims to protect
Europe’s geological heritage, promote sustainable tourism, and involve
local communities in the management and promotion of their natural
and cultural resources. Geoparks in the network work together to raise
awareness about geological heritage and foster a sense of European
identity through shared natural history.

 International Cooperation: Geoparks within the EGN collaborate on
projects related to environmental conservation, geotourism, education,
and community development. These collaborations promote the
exchange of ideas and knowledge across borders, helping geoparks
improve their conservation practices and enhance visitor experiences.
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"2 EXAMPLES OF GEOPARKS IN
ROMANIA. PORTUGAL, SLOVAKIA,
AND CROATIA

Hateg Country Geopark
(Romania)

« Geological Significance:
Hateg Geopark is famous for its fossil beds, particularly from
the Late Cretaceous period. It contains fossils of dwarf
dinosaurs, unique in the world due to the island-like conditions
that existed millions of years ago. The territory also features
volcanic formations, ancient seashell deposits, and caves.

o Cultural and Historical Heritage:
The region is rich in cultural heritage, like medieval castles,
churches, and roman remains and traditional villages.

« Sustainable Development and Education:
The geopark promotes sustainable tourism through guided
tours at the interpretation points, educational programs for
schools, a volunteering program for youth, events for tourists
and the community.
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Naturtejo UNESCO Global
Geopark (Portugal)

« Geological Significance:

Naturtejo Geopark in Portugal is known for its diverse
landscape, including granite inselbergs (isolated hills), fault
lines, and fossil-rich sedimentary layers. It contains some of
the oldest fossils in Europe, dating back over 500 million
years.

 Cultural and Historical Heritage:

The region’s human history is intertwined with its geology,
including Roman mining activities, medieval fortresses, and
traditional agricultural practices that are influenced by the
terrain.

« Sustainable Development and Education:

The geopark offers eco-friendly tourism opportunities,
including hiking, birdwatching, and geotourism trails. Local
schools are involved in environmental education programs
that promote the importance of geological conservation.

Bojnice UNESCO Global
Geopark (Slovakia)

« Geological Significance:
Bojnice Geopark features karst landscapes, caves, and hot
springs. The area is famous for its ancient travertine
formations, which have been forming over thousands of years
due to the area’s mineral-rich waters.




» Cultural and Historical Heritage:

The geopark is home to Bojnice Castle,
one of Slovakia’s most famous historical
landmarks. The site is also known for its
long history of spa treatments, dating
back to Roman times, which were made
possible by the natural hot springs.

» Sustainable Development and
Education:

The geopark supports sustainable
tourism by offering wellness tours
focused on the region’s natural hot
springs and geology. Educational
programs teach visitors about the
environmental benefits of natural springs
and the importance of preserving the
region’s karst systems.

Papuk UNESCO Global Geopark
(Croatia)

« Geological Significance:
Papuk Geopark is known for its mountainous terrain and
volcanic formations. It contains the remnants of ancient
tropical seas and volcanic activity, as well as rich biodiversity
in its forests and wetlands.

Cultural and Historical Heritage:
The geopark features medieval ruins, ancient fortifications, and traditional
Croatian villages that showcase the connection between people and the
landscape.

» Sustainable Development and Education:

Papuk Geopark promotes ecotourism through hiking trails, geological
exhibitions, and outdoor education programs. It also engages local
communities in the preservation of both the natural and cultural heritage of

the region.
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ACTIVITIES

Create a European Geoparks Passgort

In this activity, students will create a “passport” for the four
geoparks highlighted in this lesson. Each page of the passport
will include information about the geopark’s geology, cultural
history, and its role in sustainable development and education.

o Objective: Learn about the unique characteristics of each
geopark and how they contribute to the European
Geoparks Network.

o Materials: Paper, colored pencils, printed images, and
research materials.

« Instructions:

o Students will create a booklet or passport, with each
page dedicated to a specific geopark from Romania,
Portugal, Slovakia, and Croatia.

o On each page, students will include key facts about
the geopark’s geological significance (e.g., fossils,
karst landscapes), its cultural heritage (e.g., castles,
traditional villages), and how it promotes sustainability
through tourism and education.

o After completing their passports, students will present
their work to the class, explaining the significance of
each geopark and its contribution to the European
Geoparks Network.

« Discussion: After the presentations, discuss how each
geopark preserves both geological and cultural heritage.
Reflect on how the European Geoparks Network fosters
cooperation and shared values across borders. 88



Geopark Tourism Brochure

Students will work in groups to design a tourism brochure for
one of the geoparks, focusing on how it promotes sustainable
tourism while protecting geological and cultural heritage. The
brochure should highlight key attractions, visitor experiences,
and conservation efforts.

o Objective: Explore how geoparks attract visitors through
sustainable tourism while preserving natural and cultural
resources.

o Materials: Brochure templates, images, maps, and
markers.

« Instructions:

o Students will choose one of the four geoparks and
design a tourism brochure that promotes its key
attractions.

o The brochure should include descriptions of the park’s
. geological features (e.g., caves, volcanoes, fossil

beds) and cultural heritage (e.g., historical landmarks,
| traditional practices).

o Students will also highlight the geopark’s efforts to
promote sustainable tourism, such as eco-friendly
accommodations, guided tours, and community
involvement.

o After completing their brochures, students will share
them with the class, explaining how their geopark
combines conservation with tourism.

« Discussion: Discuss the role of tourism in promoting
geological and cultural awareness while ensuring that
conservation remains a priority. Ask students to reflect on
how their chosen geopark balances the needs of tourists
with environmental protection.

Design a European Geoparks Network
Map

Students will collaborate to create a large map of Europe that
highlights the locations of various UNESCO Global Geoparks,
particularly those in Romania, Portugal, Slovakia, and Croatia.
They will label the geoparks from their country and provide a
brief description of its significance.
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o Objective:

Understand the
geographical distribution of
UNESCO Global Geoparks
and how they contribute to
Europe’s shared geological
and cultural heritage.

o Materials:

Large map of Europe,
markers, printed images of
geoparks, and research
materials.

 Instructions:
o Students will work in

small groups, each
responsible for
researching

geoparks in one of
the four focus
countries (Romania,
Portugal, Slovakia,
and Croatia).

o After gathering

information,
students will mark
the locations of the

geoparks on a large map of Europe and write short
descriptions for the ones from their country.

o Once the map is complete, students will present it

to the class, explaining the significance of the

geoparks and how they connect to the broader

European Geoparks Network.

o Discussion: Reflect on how the European Geoparks
Network promotes international cooperation in the
conservation of geological heritage. Discuss how the
network helps connect countries through their shared
natural history and commitment to sustainability.

Assessment

— vl
.-.—

Students will be assessed based on their participation in the activities, their
ability to research and explain the significance of each geopark, and their
understanding of how the European Geoparks Network promotes
conservation and sustainable tourism. Assessment methods include:

o« Geoparks Passport Presentation: Evaluate the students’ research
skills, creativity, and ability to communicate the importance of each
geopark’s geological and cultural heritage.

o Tourism Brochure: Assess the students’ ability to design a brochure
that promotes sustainable tourism while highlighting the unique features

of their chosen geopark.

o Class Discussion and Map Presentation: Participation

in group

discussions and presentations will be assessed, with a focus on
understanding the global significance of the European Geoparks
Network and its role in preserving geological heritage.
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UNIT 4

LOCAL HISTORY
AND GULTURE

In this unit, the focus turns to people and
place — to the ways in which communities
have grown, adapted, and expressed
themselves in  harmony with their
environment. Learners  explore  how
landscapes shape  traditions, crafts,
architecture, and ways of life, discovering
that the land itself is a silent witness to
human history.

Through oral histories, local legends,
heritage sites, and traditional practices,
students connect cultural memory with
natural heritage, recognizing that every
region holds its own story of coexistence
between humans and nature. Lessons
encourage field visits, interviews with
elders, creative writing, and art inspired by
local identity.

By uncovering the links between Earth’s
past and human experience, students
develop intercultural understanding, social
awareness, and a sense of belonging,
realizing that preserving culture is also a
form of preserving the Earth’s memory.




LESSON 4.1

THE DIALOGUE =
BETWEEN MAN AND
EARTH - LOCAL RAW
MATERIALS AND
RESOURGES

Learning objectives:

By the end of this lesson, students will:

« Understand the relationship between humans and the Earth, specifically
how societies rely on local raw materials and resources for survival,
development, and culture.

« Learn about different types of raw materials (minerals, rocks, soils,
plants, water) and how they have been used historically and in modern
times.

o Explore the environmental impact of extracting and using local
resources, and the importance of sustainable resource management.

o Reflect on how local communities have developed industries and
cultural practices based on available natural resources, creating a deep
connection between the landscape and human activity.

« Appreciate the role of sustainable practices in maintaining the balance
between resource use and environmental conservation.

Content:

For thousands of years, humans have had an ongoing "dialogue" with the
Earth, relying on its resources for food, shelter, and tools. This lesson
explores how local raw materials, such as minerals, stones, plants, and
water, have shaped human societies throughout history and continue to do

so today. 92




From the clay used for pottery to the metals extracted for tools and
construction, raw materials are the foundation of human development.
However, the way these resources are extracted and used can have
significant environmental consequences, making sustainable management
crucial for the future.

1. Types of Local Raw Materials and Resources:

Minerals and Rocks: Many civilizations have relied on local stone and
minerals to build structures, create tools, and develop industries. For
example, limestone, marble, and granite have been wused in
construction, while minerals like copper and iron have been essential
for tool-making. Quarries are areas where stones are extracted, while
mines provide metals and minerals.

Soil and Clay: Soil is a vital resource for agriculture, providing the
nutrients plants need to grow. In many regions, clay is used for pottery,
bricks, and tiles, which has influenced local architectural styles and
artistic traditions.

Water Resources: Water is essential for human survival and is used for
drinking, irrigation, and industry. Access to fresh water has always been
a critical factor in the development of cities and agriculture.

Wood and Plants: Forests and woodlands provide timber for
construction, fuel, and tools. Plants are also used for medicinal
purposes, food, textiles, and crafting. Communities living near forests
have often developed industries based on woodworking and plant use.
Renewable Resources: In addition to non-renewable resources like
minerals and fossil fuels, local environments offer renewable resources
such as wind, solar energy, and geothermal power. These are
increasingly important for building a sustainable future.

2. The Historical Use of Local Resources:

Cultural Practices Shaped by Resources: The availability of local raw
materials has influenced not only economic development but also
cultural traditions. Pottery-making, weaving, metalwork, and agriculture
are all shaped by the raw materials available in a region. For instance,
regions with rich clay deposits are known for their ceramics, while areas
with abundant metal ores have long traditions of blacksmithing and
metal sculpture.



3. The Environmental Impact of
Resource Extraction:
« Mining and Quarrying: While resource

extraction is necessary for
development, it can have significant
environmental impacts. Mining and
quarrying often lead to habitat
destruction, soil erosion, water
pollution, and loss of biodiversity. For
example, open-pit mining can
devastate large areas of land, while
quarrying can damage ecosystems.

Deforestation and Overuse of Water
Resources: The over-exploitation of
forests for timber and land for
agriculture can lead to deforestation,
which disrupts ecosystems and
contributes to climate change.
Overuse of water resources can
deplete freshwater supplies and harm = isi ‘“‘ ——
aquatic ecosystems. e .

Sustainable Resource Use: It is critical to balance the need for
resources with environmental conservation. Sustainable resource
management involves using materials in a way that ensures they are
available for future generations. This includes practices such as
reforestation, water conservation, and reducing waste.

4. The Dialogue Between Humans and Earth — A Mutual Relationship:
« Human Adaptation to the Environment: Humans have always adapted

to their environments, developing technologies and cultural practices
that reflect the resources available to them. This "dialogue" between
people and the Earth continues today, as communities find new ways to
use local resources sustainably.

Sustainable Resource Management: Modern societies must manage
resources responsibly to ensure that ecosystems remain healthy and
productive. This includes using renewable resources, reducing waste,
and minimizing the environmental impact of resource extraction.
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AGTIVITIES

1. Local Resources Exploration: Students will explore their local

environment to identify natural resources and how they are used

ljby the community. They will document different types of raw

materials, such as rocks, soil, water, and plants, and describe

how they are utilized for construction, agriculture, or industry.

« Objective: Help students identify the natural resources in
their local area and understand their role in the community.

. Materials: Notebooks, pens, cameras (optional), and access
to local parks, rivers, or historical sites.

o Instructions:

o Take students on a field trip to a nearby natural area,
park, or community site where local resources are used
(e.g., a quarry, a farm, or a riverbank).

o Have students observe and document different raw
materials they find, such as rocks, clay, soil types, or
water sources. They should also note how these
materials are used in the community (e.g., for building
materials, agriculture, or crafting).

o Back in the classroom, students will create a report or
presentation on the local raw materials they observed
and how they contribute to the community.

® . Discussion: After the activity, discuss how local resources
have shaped the development of the community. Ask
students to reflect on the environmental impact of resource
use and how sustainable practices could be applied.

2. Sustainable Resource Management Debate: In this activity,
Mstudents will participate in a debate about how local resources
- Ushould be managed sustainably. One group will argue for
il conomic development through resource extraction, while
meemanother group will argue for conservation and sustainable

\ " o Objective: Develop critical thinking skills and explore the
| balance between resource extraction and environmental
protection.
o Materials: Debate outline, research materials on resource
extraction and conservation.
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e Instructions:

o Divide the class into two groups. One group will argue in favor of
extracting local resources to promote economic development (e.g.,
mining or logging), while the other group will argue for conserving
resources through sustainable practices (e.g., renewable energy,
reforestation).

o Each group will research their position and prepare arguments. The
debate will cover topics such as the economic benefits of resource
extraction, the environmental consequences, and the importance of
sustainability.

o After the debate, the class will vote on which approach they believe
is more beneficial in the long term.

« Discussion: Reflect on the challenges of balancing economic growth
with environmental protection. Discuss real-world examples of
communities that have succeeded in managing resources sustainably.

3. Resource to Product Timeline: In this activity, students will choose a raw
material (e.g., wood, clay, iron) and create a timeline that shows how it is
extracted, processed, and used to create products. They will also include
the environmental impacts of each stage and how sustainable practices
could reduce these impacts.
o Objective: Understand the life cycle of raw materials and the
environmental impact of resource extraction and processing.
o Materials: Poster boards, markers, research materials on resource
extraction and product manufacturing.
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« Instructions:

o Students will choose a raw material (e.g., wood, stone, metal, or
clay) and research how it is extracted from the Earth, processed into
a usable product (e.g., furniture, bricks, tools), and distributed.

o Students will create a timeline or flowchart showing each step in the
process, from extraction to end product. They will also research the
environmental impact of each stage and suggest ways to make the
process more sustainable.

o Once the timelines are complete, students will present their findings
to the class.

o Discussion: Discuss how different raw materials are used in everyday
products and the environmental consequences of their extraction and
processing. Reflect on how sustainable practices, such as recycling or
using renewable resources, could minimize these impacts.

ASSESSMENT:

Students will be assessed based on their participation in the activities, their
understanding of the relationship between humans and local resources,
and their ability to propose sustainable solutions for managing these
resources. Assessment methods include:

o« Local Resources Report: Evaluate the depth of the students’
observations and analysis of how local raw materials are used in their
community.

« Debate Performance: Assess the students’ research skills,
argumentation, and ability to engage in a respectful debate on the
balance between resource extraction and conservation.

« Timeline Presentation: Review the students’ timelines, focusing on their
understanding of the extraction and processing of raw materials, as
well as their ability to suggest sustainable practices.
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LESSON 4.2

STONE-MADE OBJECTS -
GEOLOGICAL
ANTHROPOLOGICAL, AND
SOCI0-ECONOMIC STORIES

OF ROCKS AND MINERALS

Learning objectives:

By the end of this lesson, students will:

o Understand how most objects around us—
valuable or everyday items—are made from
rocks and minerals and how this connects to the
natural, anthropological, and socio-economic
history of these materials.

o Learn about the geological processes that
create specific rocks and minerals, and how they
have been transformed by humans over millions
of years into objects for use and ornamentation.

o Explore the anthropological significance of
stone-made objects, including how these
objects reflect the culture, identity, and history
of the communities that made them.

« Investigate the socio-economic importance of
geological resources, focusing on how local
communities have used stone to develop
industries, from construction to craftsmanship,
jewelry, and international trade.

o Reflect on the environmental and cultural
sustainability of using geological resources, and
how local practices have evolved to adapt to
modern challenges.
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CONTENT:

e

Rocks and minerals are the foundation of many objects in our
daily lives, from jewelry to tools to building materials. These
objects carry multiple stories: a geological story, about how
natural processes formed the stones over millions of years; an
anthropological story, revealing how communities have used
and valued these resources, creating a sense of identity and
culture; and a socio-economic story, showing how the
extraction and use of these materials have shaped economies
and industries over time.
1. The Geological Story - The Formation of Rocks and
Minerals:

« How Rocks and Minerals are Formed:
Rocks and minerals form through various geological processes,
including cooling of molten magma, sedimentation, and
metamorphism. There are three main types of rocks:

o Igneous Rocks (e.g., granite, basalt) form from the
cooling of magma or lava.

o Sedimentary Rocks (e.g., limestone, sandstone) form
from the accumulation of sediments over time.

o Metamorphic Rocks (e.g., marble, slate) form when
existing rocks are transformed by heat and pressure.

o Mineral Formation:

o Minerals, such as quartz, diamond, and feldspar, are
formed from specific combinations of elements in the
Earth’s crust. Over millions of years, these minerals
crystallize and become concentrated in certain areas.

o Geological Time:

o The raw materials used to create stone-made objects
often formed millions or even billions of years ago,
showcasing Earth’s deep history. For example, marble
used in sculptures today began forming over 200 million
years ago when limestone was subjected to heat and

~ pressure.




2. The Anthropological Story — Stone-Made Objects and Cultural Identity:

« Cultural Significance of Stone:
Throughout history, stone has been used for both practical and symbolic
purposes. Many ancient cultures used stone to build monuments, tombs,
and religious structures that still stand today.

o Craftsmanship and Ornamentation:
In many cultures, stones have been used to create tools, weapons, and
ornaments. Obsidian was used by early humans to create sharp tools, while
jade and turquoise were prized for their beauty in ancient China and
Mesoamerica. Jewelry, carvings, and sculptures made from minerals like
gold, silver, emeralds, and lapis lazuli have deep cultural significance and
reflect the artistry of ancient craftsmen.

« Creating a Sense of Place and Identity:
Stone-made objects are often unique to specific regions, reflecting the
local geological resources available. For example, Carrara marble in Italy is
world-renowned and has been used for centuries to create stunning
sculptures and architecture. This creates a cultural identity tied to the local
landscape, with communities developing expertise in quarrying and working
with these materials.

3. The Socio-Economic Story - Local and Global Impact of Geological
Resources:

« Stone in Economic Development:
Stone and minerals have been essential to the development of economies.
From ancient trade routes that transported gemstones and metals to
modern industries that rely on mineral extraction, the economic value of
stone has shaped the course of history. Stone industries include:

» Quarrying and Mining:
Many regions rely on the extraction of stone for construction,
manufacturing, and export. For instance, the granite quarries of India and
marble quarries of Italy are famous worldwide.

» Craftsmanship and Artisanship:
Local economies are often based on stone carving, jewelry making, and
architecture, where artisans transform raw materials into valuable cultural
and economic assets. For example, the jewelry industry in Jaipur, India, is
known for its fine gemstones, and the city has become an international hub
for gem trade.

o Global Trade and Industry:

Precious stones like diamonds, rubies, and sapphires are central to global
trade. Countries such as South Africa (diamonds), Myanmar (rubies), and



Brazil (emeralds) have economies that are
significantly influenced by the extraction
and export of these resources. The
modern jewelry industry is a multi-billion-
dollar global market that relies on these
raw materials.

4. Sustainability and Stone-Made
Objects:

« Environmental Impact of Stone

Extraction:

The extraction of rocks and minerals has
significant environmental consequences,
including habitat destruction, soil erosion,
water pollution, and carbon emissions.
Mining for precious metals and
gemstones often leads to deforestation
and the disruption of local ecosystems.
Quarrying also alters landscapes,
creating long-term environmental
challenges.

o Cultural and Environmental Preservation:

Modern practices seek to balance the economic benefits of stone
extraction with environmental conservation. Sustainable mining practices
and responsible sourcing are becoming more common, ensuring that
communities and ecosystems are protected. Additionally, efforts to
preserve traditional craftsmanship and cultural practices associated with
stone-working are important for maintaining the heritage of communities
that rely on these resources.

101



* ACTIVITIES:

Stone Object Investigation

Students will bring in or choose a stone-made object (such as
jewelry, a building material, or a decorative item) and research
the story behind it. They will identify the type of stone or
mineral, explore its geological formation, and discuss its
cultural and economic significance.

« Objective: Understand the geological, cultural, and socio-
economic history of a stone-made object.

- Materials: Stone-made objects (or images), computers for
research, and notebooks.

« Instructions:

o Each student will choose or bring in an object made
from stone or a mineral (e.g., a piece of jewelry, a
carved statue, a tile, or a tool).

o They will research the type of stone or mineral used in
the object, how it was formed geologically, and how it
was traditionally used by the community or region.

o Students will write a short report or create a
presentation that explains the geological,
anthropological, and socio-economic significance of
their chosen object.

« Discussion: After the presentations, discuss how different
objects reflect both the local geological environment and
the cultural practices of the people who used or made
them.
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Create a Timeline of a Stone-Made
Object

Students will create a timeline showing the journey of a
specific stone or mineral, from its geological formation to its
transformation into an object used in society. The timeline
should include major geological processes, cultural uses, and
modern economic impacts.

o Objective: Trace the history of a stone or mineral from
geological formation to modern use.

« Materials: Poster boards, markers, research materials.

« Instructions:

o Students will select a specific stone or mineral (e.g.,
marble, granite, obsidian, or a precious gemstone) and
research its formation and uses throughout history.

o They will create a timeline that includes the geological
period when the stone formed, examples of how it was
used in ancient or modern cultures, and how it
contributes to the local or global economy today.

o Once completed, students will present their timelines
to the class, highlighting the long history of the
material.

o Discussion: Discuss the environmental and cultural
changes that have occurred during the use of these
materials, as well as modern challenges in balancing
economic growth with environmental sustainability.

Debate on Sustainable Resource
Extraction

In this activity, students will engage in a debate about the
environmental impact of stone and mineral extraction versus
the economic benefits. One group will argue for the economic
importance of resource extraction, while the other group will
advocate for more sustainable practices and the protection of
cultural heritage.
o Objective: Explore the balance between economic
development and environmental sustainability in stone
extraction.
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o Materials: Debate guidelines, research
materials on mining, quarrying, and
sustainability.

« Instructions:

o Divide the class into two groups: one
representing the economic benefits of
resource extraction (mining and
quarrying), and the other representing
environmental and cultural
conservation.

o Each group will research their position
and prepare arguments for a class
debate, focusing on the pros and cons
of stone extraction, environmental
impact, and cultural preservation.

o After the debate, the class will discuss
possible  solutions to  balance
economic development with
sustainability.

o Discussion: Reflect on real-world examples of sustainable mining
practices and how local communities can benefit from responsible
resource extraction without harming the environment.

ASSESSMENT:

Students will be assessed based on their participation in the activities, their
ability to research and present the geological, cultural, and socio-
economic history of stone-made objects, and their understanding of the
balance between resource extraction and sustainability. Assessment
methods include:

« Object Investigation Report: Evaluate the depth of the students’
research on their chosen object and their ability to explain its
geological and cultural significance.

« Timeline Presentation: Assess the students’ understanding of
geological processes and how they connect to human history and
modern industry.

« Debate Participation: Review the students’ ability to present clear
arguments, engage in critical thinking, and consider multiple
perspectives on resource extraction and sustainability.
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LESSON 4.3

LOCAL
MYTHOLOGY
RELATED TO

.«.‘j‘
4

EARTH
PROCESSES

Learning objectives:

By the end of this lesson, students will:

Understand how local mythology and folklore are often connected to
natural phenomena and Earth processes, offering cultural explanations
for geological events like earthquakes, volcanoes, and floods.

Explore examples of myths from different cultures around the world,
focusing on the ones in the Geoparks from your country, that are
related to Earth’s processes, such as the formation of mountains, rivers,
animals that once lived on Earth and landscapes.

Learn how myths reflect the ways that ancient societies understood
and interpreted their environment before modern science, creating
stories to explain the mysteries of the natural world.

Appreciate the role of mythology in shaping cultural identity and
fostering a connection between people and their environment.

Reflect on how storytelling can be used to teach about natural
phenomena and how traditional knowledge can intersect with scientific
understanding.
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Content:

Throughout history, myths and legends have been created to explain the
powerful and often mysterious forces of nature. Before the advent of
modern science, people used mythology to make sense of geological
events like earthquakes, volcanic eruptions, and the formation of
landscapes. These stories often reflect a deep connection between
humans and the Earth, embedding natural phenomena into cultural
narratives and beliefs. By exploring these myths, we can gain insight into
how different cultures perceive the natural world and how these stories
contribute to a shared understanding of Earth’s processes.
1. The Role of Mythology in Explaining Earth Processes:

o Cultural Explanations for Natural Phenomena:
Many ancient cultures created stories and legends to explain the
occurrence of natural disasters or geological formations. These myths
often personified natural forces as gods, spirits, or mythical creatures. For
example, the rumbling of the Earth during an earthquake might be
explained as the movement of a giant or the anger of a god or a dragon.

« Connection Between People and Nature:
Mythology often reflects the way ancient communities viewed their
relationship with the land. By weaving natural events into their belief
systems, they created a sense of place and belonging. Local landmarks
like mountains, rivers, and caves were frequently seen as sacred or as
homes for gods and spirits, further emphasizing the bond between people
and their environment.

« Mythology as a Way of Teaching:
Myths were often used as teaching tools to pass down knowledge from
generation to generation. They helped explain why certain natural events
occurred and provided moral or spiritual lessons on how to live in harmony
with nature. For example, many flood myths warn of the consequences of
human hubris or disrespect toward the gods.
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2. Mythology and Modern Science -
Intersections and Contrasts:

« Traditional Knowledge Meets Science:
While myths provided early explanations for
Earth processes, modern science has
revealed the underlying mechanisms behind
these phenomena. However, mythology and
science can coexist, with traditional
knowledge offering cultural insights and ways
of living sustainably in harmony with nature.

« Using Myths to Teach Science:

Myths can serve as a bridge to introduce
scientific concepts. For example, teachers
can use the story of Pele to explain how
volcanic eruptions work. Myths can spark
interest in students and make complex
geological processes more relatable and

engaging.

ACTIVITIES:

1. Create Your Own Earth Myth: In this creative writing activity, students will
invent their own myth that explains a natural phenomenon or geological
process, such as the formation of a mountain, the occurrence of an
earthquake, or the creation of a river. They will draw inspiration from the
examples discussed in class and use storytelling to explain the
phenomenon in their own words.

o Objective: Encourage creativity while understanding how ancient
cultures used mythology to explain Earth’s processes.

« Materials: Paper, pencils, or digital writing tools.

o Instructions:

o Ask students to choose a natural event or geological feature, such
as a volcanic eruption, a mountain range, or a river, and create a
myth that explains how it was formed or why it occurs.

o The myth should include characters (gods, spirits, animals, or
mythical creatures), a narrative, and a moral or lesson, if applicable.

o Once completed, students will share their myths with the class,
explaining how their story reflects natural phenomena and Earth
processes.

« Discussion: After sharing the myths, discuss how different cultures
used mythology to explain their natural surroundings. Reflect on the
role of storytelling in both traditional and modern ways of understanding
the world. 107




2. Compare Mythology and Science
In this activity, students will compare a traditional myth related
to a natural phenomenon with the scientific explanation of the
same event. They will research both the myth and the modern
geological or environmental science behind it, creating a side-
by-side comparison chart.

o Objective: Understand how mythology and science

provide different ways of explaining natural phenomena.
« Materials: Computers or tablets for research, chart paper,
and markers.

o Instructions:
o Assign each student or group a natural phenomenon
(e.g., earthquakes, volcanic eruptions, floods) and a
corresponding myth from a specific culture.
Students will research the myth and summarize its
explanation of the event. Then, they will research the
scientific explanation for the same phenomenon.
Create a comparison chart that highlights the
differences and similarities between the mythological
and scientific perspectives.
Present the charts to the class, discussing how both
approaches help people understand natural events.
Discussion: Reflect on how myths and science can
coexist, with myths providing cultural meaning and science
offering factual explanations. Discuss how both
approaches contribute to a broader understanding of the
natural world.

3. Storytelling Performance:
In this activity, students will work in groups to act out or perform a myth
related to an Earth process. They will use props, costumes, or digital
presentations to bring the story to life, focusing on how the myth explains
natural phenomena.
« Objective: Develop an understanding of the cultural significance of
myths through performance while exploring Earth processes.
- Materials: Costumes, props, paper, markers, or digital tools (e.g.,
PowerPoint, video).
« Instructions:
o Divide the class into small groups and assign each group a myth
related to a natural event (e.g., earthquakes, volcanoes, floods).
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o Each group will develop a short performance of the myth, using
props, costumes, or digital presentations to enhance the
storytelling.

o After practicing their performance, groups will present their myth to
the class, focusing on how the story explains a specific Earth
process.

« Discussion: After the performances, discuss how myths were used as
tools to educate communities about the natural world. Reflect on the
importance of storytelling in preserving cultural identity and knowledge
about the environment.

ASSESSMENT:

Students will be assessed based on their participation in the activities, their
ability to create and explain myths, and their understanding of how
traditional mythology relates to Earth’s processes. Assessment methods
include:

« Creative Writing Assessment: Evaluate the originality and creativity of
the students’ Earth myths, as well as their ability to connect the story to
a natural phenomenon.

« Comparison Chart Presentation: Assess the students’ ability to
research both mythological and scientific explanations and their skill in
presenting the differences and similarities between the two.

o Storytelling Performance: Review the students’ performances for
engagement, creativity, and their understanding of how the myth
explains natural phenomena.
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LESSON 4.4
STONE-MADE 4§
OBJECTS IN LOCAL !
ARCHAEOLOGY
AND
ARCHITECTURE

Learning objectives:

By the end of this lesson, students will:

Understand the historical and cultural significance of stone-made
objects in local archaeology and architecture, exploring how stones
have been used in the construction of monuments, tools, and buildings.
Learn about the types of stone materials commonly used in different
regions and how the availability of local stone shaped the development
of societies.

Explore the archaeological significance of stone artifacts, including how
they provide insight into the daily lives, beliefs, and technological
advancements of past civilizations.

Appreciate the enduring role of stone in architecture, from ancient
structures to modern buildings, and how it contributes to both aesthetic
and functional aspects of design.

Reflect on the sustainability of using local stone in construction and
how ancient practices can inform modern sustainable building
techniques.

Content;

Stone has played a crucial role in the development of human societies,
serving as a material for construction, tools, and art for thousands of years.
From ancient monuments to everyday tools, stone-made objects have left
an enduring mark on history and continue to influence modern architecture
and design.
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By studying local archaeology and architecture, we can gain a deeper
understanding of how people in the past interacted with their environment,
using the resources available to create structures that stand the test of
time. This lesson will explore the significance of stone-made objects, both
as archaeological artifacts and as elements of architectural heritage.
1. Stone in Archaeology - Uncovering the Past:

« Stone Tools and Artifacts:
Stone was one of the earliest materials used by humans for creating tools
and weapons. In prehistoric times, people crafted stone tools such as hand
axes, scrapers, and arrowheads, which are now crucial for understanding
early human development. These tools provide insight into the technology
and skills of ancient peoples.

o Flint, obsidian, and chert were commonly used for their hardness
and ability to hold sharp edges, while other types of stone, like
basalt and granite, were used for grinding and shaping.

2. Stone in Architecture — The Foundation of Civilization:

« Stone as a Building Material:
Stone has been one of the most durable and versatile building materials
throughout history. Different regions around the world used the types of
stone available locally to construct homes, temples, forts, and public
buildings.

o Limestone and sandstone: Often used in the construction of
temples, palaces, and public buildings due to their availability and
workability.

o Granite and marble: Known for their strength and beauty, these
stones were used for more elaborate constructions, such as Roman
and Greek temples and monuments.

o Volcanic rock: In places like Mesoamerica, volcanic stone was used
to build pyramids and temples, such as those found in the ancient
city of Teotihuacan.

« Stone in Modern Architecture:

o Even in modern times, stone continues to be valued for its durability,
natural beauty, and sustainability. Many contemporary architects
incorporate stone into their designs for both structural and aesthetic
purposes. Stone facades, flooring, and sculptures are common in
modern buildings, reflecting a timeless connection to the past.
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3. Sustainability and the Use of Local

Stone:

« Environmental Benefits of Local
Stone:

Using local stone in construction is often

more sustainable than importing materials

from far away. Quarrying stone locally

reduces transportation costs and

emissions, while  supporting local

economies. Additionally, natural stone is

durable, long-lasting, and recyclable,

making it a sustainable choice for

building.

« Ancient Practices for Modern
Solutions:

Ancient stone construction techniques

can inspire modern sustainable

architecture.

For example, the dry-stone walling technique used in many historical
buildings allows for natural drainage and is more eco-friendly than
modern cement-based construction. Similarly, the use of thermal mass in
stone buildings can help regulate temperature, reducing the need for
heating and cooling systems.

.........

Activities:

1. Stone-Made Object Investigation:

In this activity, students will choose a stone-made object from a local

archaeological site, museum, or historical building and research its

significance. They will investigate the type of stone used, how it was

shaped, and its cultural or architectural importance.

« Objective: Understand the historical, cultural, and technological
significance of stone-made objects in local archaeology and
architecture.
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« Materials: Computers for research, access to local archaeological or
historical sites (physical or virtual).

« Instructions:

o Each student will choose a stone object, such as a tool, statue,
building material, or monument, from a local site or museum.

o Students will research the object’s history, the type of stone used,
how it was made, and its cultural or architectural significance.

o After completing their research, students will present their findings
to the class, highlighting the role of stone in the object’s creation
and use.

o Discussion: After the presentations, discuss how different types of
stone were used in various -cultural contexts. Reflect on the
technological skills required to work with stone and how these skills
evolved over time.

2. Build a Stone Structure Model:

Students will work in groups to create a model of a famous stone structure
from their country using small stones or other materials. They will research
the architectural design and purpose of the structure and replicate its form
in their model.

« Objective: Develop an understanding of ancient architectural
techniques and the use of stone in construction.

« Materials: Small stones, clay, cardboard, glue, and reference images of
the chosen structure.

o Instructions:

o Divide students into groups and let them choose a famous stone
structure from the country or from a geopark.

o Each group will research the history, design, and construction
techniques used to build their assigned structure.

o Using small stones, clay, or other materials, students will create a
model of the structure, paying attention to architectural details and
the use of stone.

o Once completed, each group will present their model and explain
the significance of the structure and the role of stone in its
construction.

« Discussion: Reflect on the engineering challenges ancient builders
faced when working with stone and how these structures have endured
over time. Discuss the role of stone architecture in preserving cultural
identity.



3. Archaeological Dig Simulation:

In this hands-on activity, students will participate in a simulated
archaeological dig where they “uncover” stone tools, artifacts, or
fragments of stone buildings. They will document their findings, analyze the
type of stone used, and make hypotheses about the objects’ historical and
cultural significance.

« Objective: Understand the process of archaeological discovery and the
importance of stone objects in interpreting the past.

« Materials: Sand or soil, replica stone tools or artifacts (easily made
from clay or small stones), brushes, and notebooks.

o Instructions:

o Set up a simulated dig site by burying replica stone artifacts in a
sandbox or outdoor area.

o Provide students with small brushes and tools to carefully excavate
the artifacts, documenting their location and condition.

o Once the artifacts are uncovered, students will analyze them,
identifying the type of stone used and making hypotheses about
their function and cultural significance.

o Students will create a dig report, detailing their findings and
interpretations.

« Discussion: After the activity, discuss the importance of stone artifacts
in archaeological research and how these objects help historians and
archaeologists understand ancient societies. Reflect on how the choice
of materials can reveal information about trade, technology, and cultural
practices.




ASSESSMENT:

Students will be assessed based on their participation in the activities, their
understanding of the significance of stone in archaeology and architecture,
and their ability to communicate their findings. Assessment methods
include:

« Object Investigation Report:
Evaluate the depth of research and the students’ ability to explain the
historical and cultural importance of their chosen object.

o Structure Model Presentation:
Assess the students’ understanding of architectural techniques, the use of
stone in construction, and their creativity in building the model.

« Archaeological Dig Report:
Review the students’ documentation of their simulated dig, their analysis of
the artifacts, and their ability to interpret the historical context of the

objects.
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UNIT 5

MAPPING AND
SPATIAL SKILLS

In this final unit, learners become
cartographers of knowledge — discovering
how maps help us understand, represent,
and protect the world around us. From
reading topographic maps to creating digital
and hand-drawn representations, students
learn that every map tells a story of
perspective, place, and purpose.

Through practical activities like mapping
local ecosystems, tracing field trip routes,
or visualizing human impact, learners
combine geography, observation, and
creativity. They begin to see maps not only
as navigation tools but as expressions of
how we perceive and value our
surroundings.

By mastering spatial awareness and
representation, students develop digital
competence, critical thinking, and
environmental insight, learning to look at the
Earth through both scientific precision and
human imagination — to map, not just the
land, but their own connection to it.




topapN ©-1

GEOMORPHOLOGY
— INTRODUGING
LANDFORMS AND

LANDSCAPES

Learning objectives

By the end of this lesson, students will:

Understand the concept of geomorphology, which is the
study of landforms, their processes, history, and the forces
that shape the Earth's surface.

Learn about different types of landforms (e.g., mountains,
valleys, plains, rivers) and how they are formed by natural
processes like erosion, tectonic activity, volcanic eruptions,
and glaciation.

Explore the specific local landforms in their region and
understand the geological processes that created them.
Appreciate the relationship between landforms,
ecosystems, and human activities, recognizing how
landscapes influence agriculture, settlement, and culture.
Reflect on the importance of conserving landscapes and
managing geomorphological hazards (e.g., landslides,
floods, earthquakes) to ensure sustainable interaction with
the environment.

Content:

Geomorphology is the study of the Earth's surface and the
processes that shape it. Landforms such as mountains, valleys,
plateaus, and rivers are created over millions of years by forces
like wind, water, ice, and tectonic movements. These landforms
form the basis of local landscapes, which in turn affect human
activity, ecosystems, and the development of communities. By
exploring local geomorphology, we can better understand how
landscapes are shaped and how we can live sustainably in our
environments.
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1. Introduction to Geomorphology:

« What is Geomorphology?
Geomorphology is the scientific study of
how landforms are created and modified
by natural processes. It involves
understanding the dynamic forces that
shape the Earth’s surface over time,
including weathering, erosion, deposition,
and tectonic activity.

o« Why Study Landforms and

Landscapes?

Studying landforms helps us understand
the history of the Earth’s surface and how
different environments are created. It also
helps us manage natural resources, plan
for sustainable land use, and mitigate
natural hazards. For example,
understanding river dynamics can help
prevent flooding, while studying mountain
ranges can reveal patterns of erosion and
weathering that affect agriculture and
settlement.

2. Types of Landforms and How They Are Created:

« Mountains and Hills:
Mountains are created primarily through tectonic forces, such as the
collision of Earth's plates (which forms fold mountains, like the Himalayas)
or volcanic activity (which forms volcanic mountains). Erosion and
weathering gradually wear down mountains, shaping them into smaller hills
over time.

« Valleys and Canyons:
Valleys are low-lying areas between hills or mountains, often formed by
rivers cutting through the land. Rivers are powerful agents of erosion,
gradually carving out valleys and, in some cases, creating deep canyons
(e.g., the Grand Canyon in the USA).

« Plains and Plateaus:
Plains are flat or gently rolling areas, often formed by sediment deposition
from rivers or glaciers. Plateaus are flat, elevated regions that can be
formed by volcanic activity or the uplift of land by tectonic forces. Both
plains and plateaus are important for agriculture due to their fertile soils.
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« Rivers and Deltas:

Rivers can shape landscapes through erosion, transportation, and
deposition of sediments. They create various landforms, such as river
valleys, floodplains, and deltas. Deltas, like the Danube Delta, form where
rivers meet the sea, depositing large amounts of sediment.

« Coastal Landforms:

Coastal areas are shaped by the interaction of the sea with the land,
forming landforms like beaches, cliffs, and sea arches. Waves, tides, and
currents constantly reshape coastlines, leading to both erosion and
deposition.

3. Local Geomorphology - Understanding Your Region:

o Exploring Local Landforms:
Every region has a unique geomorphological profile. Students will explore
the local landforms in their area, such as nearby mountains, rivers, valleys,
or plains. Understanding how these landforms were formed and how they
continue to evolve can reveal much about the geological history of the
area.

- Geomorphological Processes in Your Region:
Depending on the location, different processes may dominate the
formation of local landscapes. In mountainous regions, tectonic uplift and
erosion may be the primary forces, while in coastal areas, wave action and
sediment deposition shape the landscape.

o Example: A region with rivers may have fertile floodplains formed by
regular flooding and sediment deposition, while an area near a
tectonic plate boundary may have high mountain ranges created by
the collision of tectonic plates.




4. Human Interaction with Landforms:

« Settlement and Agriculture:
Landforms influence where people live and how they use the land. Flat
plains and river valleys are often ideal for agriculture due to fertile soils,
while mountainous regions may be more difficult to farm but provide
resources like minerals and timber.

« Hazard Management:
Understanding local landforms can help communities manage natural
hazards like landslides, floods, and earthquakes. For example, living near a
river might require flood management strategies, while living in a
mountainous area could involve preparing for landslides or avalanches.

o Cultural and Aesthetic Importance:
Landscapes often hold cultural significance and are featured in art,
literature, and mythology. Mountains, rivers, and other landforms may be
considered sacred or symbolic, contributing to a community’s sense of
place and identity.

5. Sustainability and Landscape Conservation:

« Protecting Natural Landforms:
Geomorphological knowledge is important for the sustainable
management of landscapes. Activities like deforestation, mining, or
construction can destabilize landforms, leading to problems such as soil
erosion, landslides, and the loss of natural habitats. Conservation efforts
aim to protect significant landforms while allowing for responsible use of
natural resources.

« Geomorphological Hazards:
Natural hazards related to geomorphology, such as earthquakes, floods,
and volcanic eruptions, can have devastating effects on human
settlements. By understanding the causes of these hazards and the
landforms associated with them, communities can better prepare and
reduce risk.

120



ACTIVITIES:

Local Landform Mapping

Students will create a map of their local area, identifying key
landforms such as rivers, hills, valleys, and mountains. They
will label the landforms and describe the geomorphological
processes that shaped them.

« Objective: Help students recognize local landforms and
understand the natural processes that created them.

o Materials: Local maps, colored pencils, research materials
on local geology, and notebooks.

o Instructions:

o Provide students with a base map of the local region or
have them draw their own map of the area.

o Students will research the local landforms and label
them on the map, including features such as rivers,
hills, mountains, and valleys.

o For each landform, students will describe the process
that created it (e.g., erosion, tectonic activity, sediment
deposition) and any ongoing changes.

« Discussion: After the maps are completed, discuss how
different landforms shape the local environment and how
they affect human activities, such as agriculture,
settlement, and tourism.
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Geomorphological Investigation

In this activity, students will select a local landform (e.g., a hill,
river, or valley) and conduct a field investigation. They will
document the landform’s characteristics, take photographs,
and analyze the geological processes that formed it.

« Objective: Develop skills in field investigation and analysis
of geomorphological features.

« Materials: Notebooks, cameras (or smartphones),
research materials on local geology, and measuring tools
(optional).

o Instructions:

o Take students on a field trip to a nearby landform or
have them explore a local area independently.

o Students will observe and document the landform,
taking notes on its size, shape, and the surrounding
environment. They should also take photographs or
sketches of the landform.

o After the field investigation, students will research how
the landform was created (e.g., by river erosion,
glaciation, tectonic activity) and present their findings
to the class.

Discussion: Discuss the findings of the field investigation
and reflect on how natural processes continue to shape
the landscape. Encourage students to think about how
local landforms affect the environment and the community.

Create a Landform Model

Students will work in groups to create a 3D model of a
specific landform, such as a mountain, valley, delta, or river
system. They will explain the processes that shaped the
landform and how it has evolved over time.

« Objective: Encourage hands-on learning about landforms

and the processes that shape them.

o Materials: Clay, papier-maché, cardboard, paint, and
research materials.
Instructions:
o Divide students into small groups and assign each
group a specific landform to model (e.g., a volcano,
canyon, or delta). 122




o Using clay, papier-maché, or other materials, students will create a
3D model of their chosen landform, paying attention to its key
features and geomorphological characteristics.

o Once the models are complete, each group will present their
landform to the class, explaining how it was formed and how it
continues to change over time.

« Discussion: After the presentations, discuss the diversity of landforms
and the forces that shape them. Reflect on the importance of
understanding landform processes for environmental conservation and
hazard management.

ASSESSMENT:

Students will be assessed based on their participation in the activities, their
understanding of local geomorphology, and their ability to explain the
processes that shape landforms. Assessment methods include:

o Landform Mapping Project: Evaluate the accuracy and detail of the
students’ maps, as well as their ability to describe the
geomorphological processes behind each landform.

o Field Investigation Report: Assess the students’ field observations,
research, and presentation on the chosen landform, focusing on their
ability to connect the landform to natural processes.

« Landform Model Presentation: Review the creativity and accuracy of
the students’ models, as well as their understanding of how the
landform was created and how it has evolved over time.
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LESSON 5.2
MAPPING THE 4D

ENVIRONMENT - 2D,

3
R

D, AND 4D
EPRESENTATIONS

OF LANDFORMS AND

OBJECTS

Learning objectives:

Understand the principles of 2D mapping (topographic maps), 3D
modeling (spatial representation), and 4D visualization (adding the time
dimension) to represent landscapes, landforms, and geological objects.
Learn how to interpret topographic maps and use them to visualize the
shape and elevation of landforms, as well as to understand the
relationships between features on the Earth's surface.

Explore how 3D modeling can be used to represent the spatial
structure of geological objects or landforms, providing a more
comprehensive understanding of their shape and size.

Understand the concept of 4D mapping, where the time dimension is
added to show the evolution of landforms, landscapes, or geological
objects over time.

Appreciate the importance of mapping in fields like geology,
geography, environmental science, and urban planning, and how these
techniques are used for land management, natural hazard prediction,
and conservation.

Content:

In this lesson, students will learn about the different ways to
map and represent the Earth’s surface and its features,
progressing from 2D topographic maps to 3D spatial models
% and 4D time-evolution maps.
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These techniques are crucial in understanding how landscapes and
geological objects form and evolve, providing insights into natural
processes and human impacts on the environment. Mapping is essential in
various disciplines, from geology to urban planning, and helps us manage
resources, plan for sustainable development, and mitigate natural hazards.
1. 2D Mapping — Topographic Maps:

« What is a Topographic Map?
A topographic map is a two-dimensional representation of the Earth's
surface, showing the shape and features of the land using contour lines to
indicate elevation. These maps help visualize the height, slope, and relief of
a landscape.

« Key Features of Topographic Maps:

o Contour Lines: Lines that connect points of equal elevation. Closely
spaced lines indicate steep terrain, while widely spaced lines
represent gentle slopes or flat areas.

o Symbols and Labels: Topographic maps include symbols for natural
features (e.g., rivers, forests) and human-made structures (e.g.,
roads, buildings), as well as labels for place names and elevations.

o Scale: The scale of a topographic map indicates the relationship
between distances on the map and real-world distances. A large-
scale map shows a small area in more detail, while a small-scale
map covers a larger area with less detail.

« Applications of 2D Mapping:
Topographic maps are used in a variety of fields, including geology, hiking,
urban planning, and environmental conservation. They are essential for
understanding the layout of the land and for planning activities like
construction, resource management, and navigation.

2. 3D Mapping - Spatial Representation of Landforms or Objects:

« What is 3D Mapping?
A 3D map or spatial model provides a three-dimensional representation of
landforms or geological objects, giving a more realistic view of their shape,
size, and structure. Unlike 2D maps, which are flat, 3D models show height,
depth, and spatial relationships between features. 125



« Techniques for Creating 3D Maps:

o Digital Elevation Models (DEMs):
These are 3D models of the
Earth's surface created from
elevation data. DEMs can be
generated using satellite imagery,
aerial photography, or lidar (light
detection and ranging) technology.

o 3D Printing: In some cases, 3D
models of landforms or geological
objects can be created physically
using 3D printing technology,
which allows for tangible
representations of spatial data.

« Applications of 3D Mapping:
3D mapping is used in fields such as
geology, urban planning, architecture, and
environmental science to visualize and
analyze landscapes, plan developments,
and study the spatial relationships
between geological features.

For example, geologists use 3D models to understand the structure of
rock formations and to predict natural hazards like landslides or volcanic
eruptions.

3. 4D Mapping - Adding the Time Dimension:

o What is 4D Mapping?
4D mapping adds the time dimension to 3D spatial data, allowing for the
visualization of changes over time. This type of mapping is crucial for
understanding the evolution of landscapes, landforms, or objects and can
be used to show how they have changed in the past or predict how they
will change in the future.

. Examples of 4D Mapping:
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o Glacial Retreat: 4D maps can show how glaciers have retreated
over time due to climate change, providing insights into how

landscapes are affected by environmental factors.
o Erosion and Sedimentation: Rivers and coastlines change over time
future

due to erosion, sediment deposition, and human activities. 4D
and predict

can track these changes

mapping

transformations of the landscape.
o Urban Development: In urban planning, 4D maps can be used to
model the growth of cities and infrastructure over time, helping
planners make informed decisions about land use and sustainability.

« Applications of 4D Mapping:
urban planning to monitor environmental changes, manage natural

o 4D mapping is used in geology, geography, climate science, and
resources, and prepare for natural hazards. It can also be used to
study the impact of human activities on landscapes and to plan for

future developments in a sustainable way.

4. The Importance of 4D Mapping for Environmental Management:

« Natural Hazard Prediction:
natural hazards like landslides, floods, volcanic eruptions, and coastal

By tracking changes in landscapes over time, 4D mapping can help predict
erosion. This allows communities to plan for disaster risk reduction and

improve resilience to environmental changes.
« Sustainable Land Management:
Understanding how landscapes evolve over time is essential for
sustainable land management. 4D mapping helps planners assess the long-
term effects of land use changes, such as deforestation, urbanization, or
agricultural expansion, and develop strategies to mitigate environmental
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ACTIVITIES

Create a 2D Topographic Map of
Your School or Neighborhood

In this activity, students will create a 2D topographic map of
their school grounds or local neighborhood, learning how to
represent elevation, natural features, and human-made
structures using contour lines and map symbols.

« Objective: Understand the basics of topographic mapping
and how to represent elevation and land features in 2D.

o Materials: Graph paper, pencils, rulers, compasses, and
local maps for reference.

« Instructions:

o Provide students with an overview of how topographic
maps are created and how to read contour lines.

o Ask students to choose a small area (e.g., the school
grounds or a local park) and create a 2D topographic
map. They will measure or estimate elevation
differences and draw contour lines to represent these
changes.

o Students should include symbols for any buildings,
trees, roads, and other features in the area.

o Discussion: After completing the maps, discuss how
topographic maps help us understand the layout of the
land. Reflect on how contour lines provide information
about the elevation and slope of the terrain.
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3D Model of a Local Landform

Students will work in groups to create a 3D model of a local

landform, such as a hill, valley, or river system. They will use

materials like clay or cardboard to build their model, showing

the elevation and spatial relationships between features.

« Objective: Develop skills in 3D spatial representation and
understand the structure of landforms.

o Materials: Clay, cardboard, papier-méaché, paint, and
reference maps or photos of the landform.

o Instructions:

o Divide students into groups and assign each group a
local landform to model (e.g., a river valley, mountain,
or plateau).

o Students will research the landform’s characteristics,
such as elevation, slope, and surrounding features, and
use this information to build a 3D model.

o Once the models are completed, students will present
their landforms to the class, explaining the
geomorphological processes that shaped them.

'« Discussion: Discuss how 3D models provide a more
realistic representation of landforms and how they help us
understand the spatial relationships between different
features.
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4D Evolution Map of a Landscape

In this activity, students will create a 4D map that shows how
a landscape or landform has changed over time. They will
choose a specific area (e.g., a river, coastline, or glacier) and
research how it has evolved due to natural processes or
human activities.
« Objective: Understand the concept of 4D mapping and
. how landscapes evolve over time.
. Materials: Research materials (books, articles, online
resources), paper, colored pencils or digital tools.
o Instructions:
o Have students choose a landscape or landform that
has undergone significant changes over time, such as a
river delta, a retreating glacier, or an eroded coastline.
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o Students will research the landscape’s history, including natural
processes (e.g., erosion, sedimentation, tectonic activity) and human
impacts (e.g., deforestation, urban development).

o They will create a series of maps that show how the landscape
looked in the past, how it looks today, and how it may evolve in the
future.

o Once the 4D maps are complete, students will present their findings
to the class, explaining the processes that have shaped the
landscape over time.

« Discussion: After the presentations, discuss how understanding the
time dimension helps us predict future changes in the landscape and
plan for sustainable land use. Reflect on the importance of long-term
thinking in environmental management.

ASSESSMENT:

Students will be assessed based on their participation in the activities, their
understanding of 2D, 3D, and 4D mapping techniques, and their ability to
explain how these representations help us understand landforms and
landscapes. Assessment methods include:

o Topographic Map Project: Evaluate the accuracy and detail of the
students’ topographic maps, as well as their ability to interpret contour
lines and represent elevation.

« 3D Model Presentation: Assess the students’ creativity and accuracy in
building their 3D models, as well as their understanding of the spatial
relationships between landforms.

« 4D Evolution Map Presentation: Review the students’ research and
ability to represent landscape changes over time, focusing on their
understanding of the natural processes that shape landforms and how
human activities can influence these changes.

130



A COLLECTIVE VOIGE
FOR THE EARTH

The “Memory of the Earth — EMME Curriculum” was created through the
collaboration of dedicated educators, scientists, and cultural professionals
united by a shared purpose — to make learning about the planet an
experience of wonder, responsibility, and connection.

Developed within the Erasmus+ project “Exchanging Memories — Memory
of the Earth (EMME)”, this curriculum reflects the joint effort of partner
schools and UNESCO Global Geoparks from Romania, Portugal, Slovakia,
and Croatia, who brought together diverse expertise in education, geology,
ecology, art, and heritage.

Each activity, concept, and reflection was shaped by teachers passionate
about innovation, inclusion, and sustainability — educators who believe that
learning about the Earth means learning about ourselves. The curriculum
embodies the project’s vision: to inspire curiosity, empathy, and
stewardship through place-based education and shared European values.

The EMME authors invite all teachers to adapt, expand, and share these
materials freely — to bring the Memory of the Earth into new classrooms,
new languages, and new hearts.
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THE AUTHORS
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The People Behind the Curriculum

The “Memory of the Earth — EMME Curriculum” is the result of a remarkable
collaboration among teachers, scientists, and education specialists who
came together under the shared belief that learning should awaken both
knowledge and care for the planet.

Across borders and disciplines, the EMME teams worked hand in hand to
design learning experiences that speak to the heart as much as to the
mind. Each partner contributed its unique expertise — from geology and
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