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Life Processes:
The Science of
Surviving and Thriving

A Year 4 Living Laboratory
Exploration
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Four Pillars of Life Processes

Environment: Ecosystem Threats Innovation: Scientific Breakthroughs
= ——— —
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Thriving Beyond the Plate
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The Three Pillars of Fithess

True health is multi-dimensional. We must train our bodies to
be faster, stronger, longer-lasting, and bendier.

Strength
(Building the body)

Stamina
(Sustaining effort)

Flexibility
(Moving freely)
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Protecting the System: Drugs VS. Medlcmes

that affects how the body works.

explicitly designed to treat,
Can be helpful or harmful. ]

Any active biological substance Hl A specific sub-category of drugs

[ All medicines are drugs. Not all drugs are medicines. ]
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Delivering the Curé.

Medical science matches the route of entry to the

specific system that needs protection.
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The Rules of the Cure.

Medicines are powerful chemical tools. They require strict
adherence to instructions to heal rather than harm.

Take2 !
\times a day /)

i

& Rx 74928352

Patient: John Doe

Drug: Amoxicillin 500mg
Take 2 times a day

10ml

Take with food.

Keep out of reach of children
Ina cool, dry place.

Prescriber: Dr. Smith
Date: 10/25/2023

A

Keep out
of reach of
children in a
.\ cool, dry place.
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Disease in the Wild.

Environmenta]

& .. Pesticides Vector

Lethal Yellowing & Crop Blights
(Managed via pesticides)
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Avian Flu & Rabies
(Managed via veterinary medicine)

Humans are not the only organisms engaged in the fight for survival.




Stopping the Spread: The Logic of Quarantine.

Before modern medicine, keeping the infected completely separated from the
healthy was the only defense against highly infectious diseases.
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The Ultimate Shield: How Vaccines Work
A vaccine doesn’'t cure a disease. It acts as a training camp, teaching your immune @&
system how to cure itself without the risk of getting dangerously ill.
.
7
). | y | , | 5
@ 1. Weak germ 2. Immune cells 3. Body builds specific " 4, Real disease is >
[ | introduced f study the target weapons (antibodies) ~ instantly defeated ) |
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The First Victory: Edward Jenner

Over 200 years ago, careful observation and fair testing
changed medical history forever.

1796 1979
g — - R & —_—N
K;’ ﬁw (j ) f( ) )
r ' » - »_ r- ———
.y \ ’ T y
\ - _ /
Observation: Hypothesis: Testing: Result:
Jenner notices Cowpox acts as a Injects a safe Total global
dairy maids shield against amount of cowpox eradication of
who catch mild smallpox. into a patient to smallpox.
cowpox never catch test the theory.

deadly smallpox.
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h The Childhood Shield B

o Today, scientific inquiry allows us to safely arm children against highly
infectious diseases, ensuring they can play, learn, and grow safely.
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Synthesis: The Circle of Survival

Everything is connected. Human health relies on plant health. Animal health relies on veterinary medicine.

Our bodies rely on exercise and vaccines. It is one unified system of life.

Healthy Habits
(Exercise/Diet)

Medical Innovation
(Medicines/Vaccines)

% B &

Medical Innovation
(Medicines/Vaccines)

Ecosystem Care
(Protecting Plants/Animals)

& & g

Ecosystem Care
(Protecting Plants/Animals)
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Your Living Laboratory Toolklt

The science of surviving and thriving is now in your hands.
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4. Vaccines train our bodies to

Exercise builds strength,
stamina, and flexibility.

Medicines treat illness but || '

require strict safety rules.

Plants and animals face
diseases requiring human
Intervention.

fight preventable diseases.
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Life Processes
and Ecosystems

A Year 4 Scientific Guide to
Habitats, Food Chains, and the
Energy of Life.
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Zooming In From
Environment to Habitat

Macro to
Micro

Environment: The scientific name
for our overall surroundings and the
broader conditions found in them.

Habitat: The specific,
micro-place where a plant or
animal actually lives.

Survival Needs Checklist

For a habitat to support life, it must
provide three non-negotiable resources:




Anatomy of an Adaptation

Adaptation — Physical changes an organism develops
to perfectly suit the conditions of its habitat.

Pyramid-Shaped Shell

Deflects crashing waves and
protects the soft body from
being eaten by predators.

Strong Muscular Foot

Clings tightly to the rock
surface to prevent the animal
from being washed away
when the tide comes in.
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The Scientist’s Tool for Identification

Scientists use tools called keys to identify unknown
plants or animals by grouping them based on
their similarities and differences.

Yee
5 Identified: Identified:
Mystery S Does it have a ' Tortoise / Reptile Cockroach/ Insect
Specimen hard outer shell? !

Does it have six legs
and antennae? |

No

|dentified:
Lizard / Reptile
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The Formula for a Thriving Ecosystem

Plants and animals thrive in their chosen habitats only when two critical conditions overlap: the climate
perfectly matches their adaptations, and there are enough resources to sustain their population.

Sg

Thriving Abundant
Ecosystem Resources
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Surviving Outside the Natural Habitat

Organisms can survive outside their natural environment as long
as their basic needs are met by human intervention.

Left Panel | Commercial Habitat

Natural Habitat e Commercial Habitat
Pine trees naturally grow in Humans deliberately grow pine
cold, mountainous areas ] & trees in flatter, accessible areas
where their shape easily to easily harvest them for
sheds heavy snow. commercial timber and furniture.
T — N —— T — N
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Human Impact and N
Animal Rehabilitation o

Path A: Fully heal)

animals are released back
into the wild.

o

Stage@) @ Rehabilitation ‘ﬂ‘: | e S

Animals are frequently Injured animals are moved to
harmed by pollution or specialized centers where
human interference in their trained experts provide a safe Path B: Animals that will never
natural habitats. environment to help them heal. be strong enough to survive
e ""/" / independently remain in
permanent sanctuaries.
F__;__E._.-———-—-——-—--..ﬁ.
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Producers Build the Foundation

The Rule:

Every single food chain on
Earth starts with a plant.

The Definition:

Plants are known as
Producers. Unlike animals,
they never need to hunt or
forage—they produce
their own food internally.
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Consumers and the Dietary Matrix

All animals are Consumers because they cannot make their own food;
they must eat plants or other animals to survive.

7 A&

Herbivores Carnivores Omnivores

Eat only plants. Eat only meat. Eat both plants and meat. §
(Example: Zebra). (Example: Lion). (Example: Bear).
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The Dynamics of
Predator and Prey

Predator

The animal that actively
hunts, kills, and consumes
another animal for
survival.

Prey

The animal that is targeted and
hunted by the predator.
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Tracing Energy Through a Food Chain

A food chain shows how living organisms interact and depend on each other
as a source of food.

- The arrows do not just point to who gets eaten.
- They show the exact direction that energy is |

moving from one organism into the next!
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The Ultimate Source
of Life's Energy

The foundational truth of all life processes: '
The Sun is the main source of energy for all living \
things on Earth. Without this solar energy,

producers cannot make food, consumers
starve, and the entire food chain collapses.
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The Photosynthesis Engine

S CH,OH

Light energy -()- o
from the Sun i e,
Glucose
(a sugar stored
as plant food)

O;;
-
Water O$

2 Oxygen

(released into the

Ca air for animals to
breathe)

The Process:
The leaf traps light energy and uses it to
transform the water and carbon dioxide.




The Energy Transfer Cascade

How do animals get energy from the Sun if they can’t photosynthesize? Indirectly.

3. Herbivores absorb this stored
, / solar energy by eating the leaves.

‘ = N - 4. Carnivores absorb the
=\ 4 transferred energy by
1.The Sun provides | 2Ny

eating the herbivores.
raw light energy. ~ 4 )
RS
2. Plants convert thisinto | ’ e, % se
stored energy (glucose) in g
their leaves.

3. Herbivores absorb this
stored solar energy by
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The Ecosystem Master Map

The Circle of Life Processes

Food Chain

Energy transfers
indirectly from the Sun,
to the algae, to the
limpet, and finally to the
predatory seagull.

Adaptation

The limpet's muscular
foot allows it to thrive in
the crashing waves.

T—

Energy

The Sun acts as the
ultimate energy source,
powering
photosynthesis.

Habitat
The rock-pool provides

the perfect intersection
of climate and resources.
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