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Fingerprints primarily function to increase friction and enhance grip. This purpose becomes clear if you
press your thumb and finger pads together firmly—they do not slip easily due to the friction generated by
the intricate ridged patterns of fingerprints. By contrast, pressing the smooth surfaces of your palms to-
gether results in slipping, even under significant pressure, highlighting that friction and grip depend strongly
on surface texture. Similarly, fingerprints aid in grasping objects securely, handling tools precisely, and
maintaining grip on wet or slippery surfaces, such as climbing trees or manipulating delicate items. These
distinctive ridges evolved precisely to enhance tactile sensitivity and prevent slipping, essential for primates
and humans in diverse environments.

Questions to ask (comprehension and curiosity)

1.
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Why do humans have fingerprints?

What do fingerprints help us do better?

Why don’t our palms help us grip as well as our fingertips?

Can fingerprints grow back if you get hurt?

Do animals have fingerprints too? Which ones?

Do dogs have fingerprints? (Hint: what about their noses?)

What might happen if humans didn’t have fingerprints?

Why are fingerprints helpful in wet or slippery places?

What’s the difference between a smooth surface and a bumpy one when it comes to grip?

How are fingerprints used in real life besides gripping things?

Activities

1.

Thumb Press Experiment

Materials: smooth plastic object (like a cup), piece of paper, small book

Have students press a smooth object with their palm—then with their fingertips. Which grips better?
Try lifting a book with just the palm vs. just the fingertips.

Fingerprint detective Use pencils, tape, and paper to take students’ fingerprints.
Compare patterns: loops, whorls, arches. Are any two the same?

Can they find things that have their prints on them?

Dog Nose Prints

If someone has a dog, ask them to gently look at the dog’s nose (maybe after drinking water). It has
a unique pattern—Iike a fingerprint!

Fun fact: dogs’ nose prints are unique and can be used to identify them!

Slip and Stick
Try holding a smooth marble vs. a rubber bouncy ball. Which one is easier to hold?

Or try holding something with wet fingers vs. dry fingers. What happens?

Design a Super-Grip Glove

Challenge: Can students draw or design a glove that would help a climber grip better using what they
know about fingerprints?



Does your dog have fingerprints?

Dogs don’t have fingerprints like humans do—but they do have something unique: nose prints! Just like
human fingerprints, every dog’s nose has a special pattern of bumps and ridges that’s different from every
other dog. In fact, some companies even use nose prints to identify lost pets, just like fingerprints help
identify people.

1 Great apes

Fingerprints are present in all great apes—including chimpanzees, bonobos, gorillas, and orangutans—and
humans, indicating they were likely inherited from a common ancestor. This common ancestor of all great
apes, estimated to have lived roughly 1214 million years ago during the Miocene epoch, would have possessed
fingerprints to improve grip and tactile sensitivity for arboreal locomotion and precise manipulation of
objects. Interestingly, fingerprints are notably absent in other simians such as monkeys, suggesting their
emergence occurred specifically along the lineage leading to great apes after branching from Old World
monkeys, whose common ancestor with apes (living approximately 25—30 million years ago) likely lacked such
detailed finger ridges. Thus, our closest evolutionary ancestor without fingerprints would have resembled an
early arboreal primate, whose lifestyle didn’t yet require the fine gripping capability and enhanced sensitivity
conferred by fingerprints, possibly due to differences in locomotion, hand morphology, or environmental
factors such as habitat type and foraging methods.

Our closest ancestors without fingerprints would be the Old World monkeys (Cercopithecidae), such as
baboons and macaques. Humans and great apes (chimpanzees, bonobos, gorillas, and orangutans) share a
common ancestor with Old World monkeys, estimated to have lived around 25-30 million years ago during
the Oligocene epoch. Since fingerprints are unique to great apes (including humans) and absent in Old
World monkeys, this ancestor likely lacked fingerprints. Its environment and lifestyle did not demand the
specialized gripping capabilities and tactile sensitivity that fingerprints provide, which became advantageous
later as the lineage leading to great apes developed more refined hand use and arboreal agility.

Questions to ask (comprehension and curiosity)
1. Which animals have fingerprints like humans?
2. Why do you think fingerprints were helpful for animals living in trees?

What do humans and chimpanzees have in common?
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What animals are most closely related to humans but do not have fingerprints?
What is an ancestor? What does it mean if two animals share a common ancestor?
How can scientists tell that fingerprints came from a common ancestor?

Why didn’t monkeys need fingerprints if they lived in trees too?
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What do you think would happen if a gorilla or human didn’t have fingerprints?

Activities

1. Fingerprint Family Tree
Make a simple evolutionary tree showing:
e Great apes (humans, chimpanzees, gorillas, etc.) — have fingerprints

e Old World monkeys (baboons, macaques) — no fingerprints

Use colors or symbols to show when fingerprints “appeared” on the tree.

Let students place stickers or drawings on where each animal fits!

2. Who Has Fingerprints? Sorting Game
Use pictures of different animals (humans, gorillas, monkeys, lemurs, koalas, dogs).
Students guess: ”Fingerprints or no fingerprints?”
Then reveal the answers and discuss what this tells us about evolution and environment.
3. What Would You Do Without Fingerprints? Ask students to do tasks with smooth fingertips (e.g.
wearing plastic wrap on their fingers) like:
e Picking up coins
e Turning a page

e Holding a pencil

Reflect: How does this feel? Why might fingerprints help?



4. Timeline Walk Set up a timeline along the floor or a wall, from 60 million years ago to today.

Place markers for:

e The split from monkeys (25-30 million years ago)
e The first great apes (12-14 million years ago)

e Human emergence (about 2 million years ago)

Let students ”walk through time” and discover when fingerprints likely evolved.

2 Lemurs

Lemurs evolved independently on Madagascar, having become isolated approximately 55-60 million years
ago when that island broke away from mainland Africa. Their unique finger pad patterns represent a fasci-
nating example of convergent evolution, where similar traits emerge independently in different evolutionary
lineages due to similar ecological pressures rather than shared ancestry. Unlike the intricate whorls, loops,
and arches found in human and great ape fingerprints, lemurs typically have simpler ridge patterns—often
parallel or more linear ridges—optimized for gripping branches, climbing, and maneuvering through dense
arboreal habitats. This structural difference reflects distinct ecological niches: while great apes evolved
complex fingerprints suited to precise manipulation and delicate tool use, lemurs developed simpler but
effective friction-enhancing ridges adapted specifically for secure climbing and arboreal mobility in Madagas-
car’s unique forests. Thus, lemur ”fingerprints” and great ape fingerprints illustrate convergent evolution,
independently solving similar grip-related challenges through differing structural details shaped by distinct
evolutionary histories and environmental pressures.

Questions to ask (comprehension and curiosity)

1. Where do lemurs live? (Hint: It is a big island!)
2. How long have lemurs been living on Madagascar?

Do lemurs and humans have the same kind of fingerprints?
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What is convergent evolution?
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Why did lemurs and great apes both develop finger ridges?
What do lemurs use their fingers for?
If two animals live in the same kind of environment, can they end up with the same kind of body part?

Why are lemur fingerprints simpler than human fingerprints?
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Do you think lemurs could hold a pencil or a fork the way humans do? Why or why not?

Activities

1. Madagascar on the Map
Find Madagascar on a globe or map.
Talk about how being an island for 55+ million years gave lemurs time to evolve in a special way.

Color in a simple map with Madagascar, Africa, and where great apes live.

2. Fingerprint comparison

Show pictures of:

(a) Human fingerprints (loops, whorls, arches)
(b) Lemur finger pads (simpler, straighter ridges)
Let students draw their own versions of both types.

Ask: “Which looks better for holding tools? Which looks better for climbing trees?”

3. Climber’s Challenge Have students try a mini climbing game or obstacle (even a stair railing or climbing
structure).

Compare climbing with:

e Bare hands

e Gloves (to reduce finger grip)

Ask: "How would bumps or ridges on your fingers help with this?”



4. Convergent evolution role-play
Pretend you’re an animal living in the trees. You can be a lemur, a koala, or a chimpanzee.
What kinds of hands or fingers do you need to survive?

Let each student act it out or draw what their fingers would need to do.

5. Same problem, same solution

Present pairs of animals:

(a) lemurs and gorillas
(b) dolphins and sharks
(¢) birds and bats

Ask: Are they related? Do they have something in common anyway?

This helps students see convergent evolution in other areas.

Short writing prompt

“Even though lemurs are not closely related to humans or gorillas, they still have special finger ridges to
help them live in the trees. This is called convergent evolution. Imagine you are a lemur in Madagascar.
What do your hands feel like? What do you do all day with them?”

3 Koalas

Koalas provide one of the most striking examples of convergent evolution in fingerprint development. Despite
being marsupials and therefore only very distantly related to primates (their last common ancestor lived over
100 million years ago), koalas evolved fingerprints that are remarkably similar to those of humans and great
apes. In fact, under a microscope, even experts have difficulty distinguishing koala fingerprints from human
ones—they exhibit whorls, loops, and arches, just like ours.

This convergence likely arose due to similar ecological pressures. Koalas, like great apes and some lemurs, are
arboreal, living in trees and relying on fine motor control to grasp branches and select individual eucalyptus
leaves. The need for precision grip and tactile sensitivity appears to have driven the evolution of complex
epidermal ridges, despite the vast evolutionary distance between koalas and primates.

Compared to lemurs, whose ridge patterns are generally simpler and more linear, koalas’ fingerprints are much
more like those of great apes, both in complexity and in ridge detail. This suggests that not only the presence
of friction ridges, but the specific structure of the ridges—such as swirls and loops—can evolve multiple
times in response to similar challenges, like fine manipulation in tree-dense environments. The koala’s case
highlights how convergent evolution can result in nearly identical anatomical solutions in unrelated species
when the functional demands are closely aligned.

Questions to ask (comprehension and curiosity)

1. What kind of animal is a koala? (Hint: it has a pouch!)
2. Are koalas closely related to humans and monkeys?

Why do koalas have fingerprints that look like ours?
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What do koalas use their fingers for?

ot

How are koala fingerprints different from lemur fingerprints?
What does it mean when two animals evolve the same thing, even if they’re not related?
Why is the koala’s fingerprint surprising to scientists?

‘What kind of environment do koalas live in?
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What would happen if a koala didn’t have good grip or touch?

Activities

1. Marsupial Mystery Show pictures of marsupials (koala, kangaroo, wombat).
Ask: Which one lives in trees? Which one eats leaves?

Explain that koalas are different from apes, but still evolved similar fingerprints.



2. Fingerprint detective (Round 2!) Add koala fingerprints to a lineup with human and ape prints.
Ask students to guess which ones are which. Can they tell the difference?
Reveal how even experts have trouble!
3. Convergent Evolution Match Game Cards with animals (koala, gorilla, lemur, shark, dolphin, bird,
bat).
Match pairs that solved the same problem even though they aren’t related.
Example:
Koala and Gorilla = climbing
Shark and Dolphin = swimming fast
Bird and Bat = flying

4. Design Your Own Tree Animal Students invent a new animal that lives in the trees.
What would its hands or feet look like?
Would it have fingerprints? Swirls or straight lines?

Draw it and describe how it climbs or picks food.
5. Koala Grip Test Try picking up tiny paper “eucalyptus leaves” (like hole-punched dots) with:

(a) fingertips
(b) mittens/gloves

Reflect: Why do koalas need good grip and sensitive fingers?

4 Convergent evolution

Convergent evolution is when different animals that are not closely related end up looking or acting the same
because they live in the same kind of environment or have the same kind of job to do. For example, sharks
have been swimming in the oceans for hundreds of millions of years, and they’re great hunters. Later, some
reptiles (animals with backbones that lay eggs with protective shells, so they don’t need to lay their eggs
in water like amphibians do) moved back into the sea and became hunters too—like the ichthyosaurs—and
they ended up looking a lot like sharks. Even later, some mammals, like dolphins, went back to the ocean,
and guess what? They also ended up looking like sharks! If you want to be the best hunter in the ocean, it
helps to have a shark-like shape: fast, smooth, and with fins.

The same thing can happen with hands. Koalas and humans are very different animals, but both use their
hands to grab things really carefully. If two animals need to grip things well, the one with more tiny bumps
and ridges—called fingerprints—will have better grip and touch than one with smooth fingertips. Over time,
those ridges help them survive better, so fingerprints show up even in animals that aren’t closely related—Ilike
humans and koalas. That’s convergent evolution: different animals solving the same problem in the same
smart way.

Questions (comprehension and exploration)

1. Ocean hunters

e What does “convergent evolution” mean?

e Why do sharks, ichthyosaurs, and dolphins all look the same, even though they’re not related?
e What parts of their bodies are the same? (fins, shape, speed?)

e If you had to catch fish underwater, what body shape would help you the most?

2. Koalas and Humans

e Why do koalas and humans both have fingerprints?
e What do fingerprints help us do better?

e Why might an animal need good grip in the trees?
3. Birds, Bats, and Dinosaurs

e Do all animals with wings come from the same ancestor?
e How are bird wings and bat wings the same? How are they different?

e Did you know some dinosaurs had wings on their arms and legs? Why might birds have not
evolved back wings?



Activities
1. Animal Matching Game: Convergent Pairs Make cards with animal pictures:

e Shark and Dolphin (streamlined ocean predators)
e Koala and Human (grippy fingers)
e Bat and Bird (fly using wings)

Mix them up and ask students to match the pairs that solve the same problem—even if they’re not
related.

2. Build-A-Wing! Provide paper, cardboard, or foam sheets and ask students to design:

e A bird wing (feathers, light bones)
e A bat wing (skin stretched between fingers)

e A dinosaur with wings on arms and legs (like Microraptor)
Ask: Which one might fly the best? Why do modern birds only keep their arm wings?
3. Shark Shape Race

e Make paper cutouts of different body shapes:
e Long and smooth (shark-like)

e Round

e Flat and wide

e Race them through water (a tub or sink), using a fan or blowing through straws.
Observe: Which one goes fastest? Which shape would a hunter prefer?

4. Fingerprint Grip Test
Wrap smooth tape around one finger to "hide” the fingerprint. Try picking up smooth objects (marble,
coin, paper). Which finger works better—one with a fingerprint or one without?

Writing prompt

“Imagine you're a flying dinosaur with wings on both your arms and your legs. What is it like to fly through
the forest? What kinds of things would help you survive? Then imagine you slowly evolve into a bird—what
changes in your body would help you fly better over time?”

Art and imagination project

Draw an Evolution Timeline and show how:

1. A land dinosaur evolved wings on arms and legs
2. That became a bird with only arm-wings

3. A bat evolved wings a different way (from mammals!)
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Use arrows and fun labels like ”climber,” ”glider,” ”flyer”

5 Fingerprints and solving crimes

People have known for a long time that fingerprints are special, but it was not until the late 1800s that
scientists and police began using them to solve crimes. A scientist named Sir Francis Galton studied finger-
prints and showed that no two people—even identical twins—have the same fingerprint patterns. In 1892,
an Argentinian police officer named Juan Vucetich used a bloody fingerprint left at a crime scene to solve a
murder, making it the first time fingerprints were used as evidence in a criminal case. Since then, fingerprints
have become one of the most important tools in solving crimes, because once your fingerprints are recorded,
they can be used to match you to objects you touched—Ilike a glass, a doorknob, or even a note.



Questions to ask (comprehension and curiosity)

1. Why are fingerprints useful for solving crimes?

2. Who was the first person to use a fingerprint to solve a crime?

3. Why is it important that no two people have the same fingerprints?

4. What kinds of objects might have someone’s fingerprints on them?

5. How do scientists and police collect fingerprints?

6. Why can’t even identical twins have the same fingerprints?

7. What other methods do you think police use to solve crimes?

Activities

1. Fingerprint Match Game
Create a pretend “crime scene” by placing a fingerprint on a smooth object (e.g. glass or plastic). Take
fingerprints from all students on paper, then have the class compare them to find out “whodunit.”

2. Mystery Object Hunt
Put fingerprints on several items around the room. Have students use tape and pencil dust to lift
prints and identify which items have clear fingerprints.

3. Forensic Files Role Play
One student secretly touches an object. The rest become detectives who lift fingerprints and compare
them with the class’s records to find the match.

4. Make Your Own Fingerprint ID Card
Each student takes their own fingerprint using pencil lead and tape, then attaches it to a card. They
write a few sentences describing their unique pattern.

5. Compare Fingerprints
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Have students examine their fingerprints and compare them with a partner. Are there any similar
shapes? Are any exactly the same? Why or why not?

Hiding fingerprints

Because fingerprints are so good at identifying people, some criminals have tried to get rid of them. One way
they have tried is by using acid or fire to burn off the ridges on their fingertips. Others have tried cutting
or sanding their skin. However, this usually does not work for long. The skin on our fingertips grows back,
and the new skin often has the same pattern as before because fingerprints form deep under the skin in the
dermal layer, not just on the surface. In fact, trying to destroy fingerprints often makes the fingers look
even more suspicious to police, and in some cases, the damage leaves scars that are also unique—and just
as identifying!

Questions to ask (comprehension and critical thinking)

1.
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Why might someone want to get rid of their fingerprints?

What methods have criminals tried to hide or remove their fingerprints?

Why don’t those methods usually work?

What part of the skin are fingerprints formed in?

Why do fingerprints often grow back after being damaged?

Can scars left behind from trying to remove fingerprints also be used to identify someone?
Why do you think trying to hide your fingerprints might make police more suspicious?

What would you tell someone who believes they can erase their fingerprints permanently?



Activities

1.

Your

Fingerprint Scar Simulation

Have students draw their own fingerprints, then draw what it might look like if someone tried to
damage them (e.g., with lines crossing through the ridges). Discuss how scars might still make them
unique.

Regrowth Demonstration (with Hair or Nails)
Show how hair or fingernails grow back from underneath. Explain that skin does something similar,
which is why fingerprints return.

Role-Play: Detective vs. Disguised Fingers
One student pretends to be someone who tried to hide their fingerprints. Another plays a detective
explaining how scars and ridges are still unique and identifiable.

Fingerprint Layer Diagram
Students label a diagram of the skin showing the epidermis and dermis. Mark where fingerprints form
and where a scar would occur. Highlight how deep fingerprints are set.

Mythbusters: Fingerprint Edition
Present myths (e.g., “burning off fingerprints makes you untraceable”) and have students vote: true
or false? Then reveal the science and facts behind each claim.

Layers of the skin

skin has two main layers:
The epidermis is the top layer—it’s the part you can see and touch. It protects your body like a shield.
When you get a scrape or a sunburn, that’s your epidermis getting hurt.

The dermis is the deeper layer under the surface. It’s where your skin grows from. The dermis has
things like blood vessels, nerves, and where your fingerprints are made.

Even though fingerprints show up on the top of your skin, they are formed in the dermis, deep down. So
even if the top part gets scratched or burned, the same pattern usually grows back—just like how your hair
grows back after a haircut because it starts from underneath.

Questions to ask (comprehension and curiosity)

1.
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What are the two main layers of your skin called?

Which layer of your skin can you see and touch?

What happens when you get a scrape or a sunburn? Which layer is hurt?
What is found in the dermis layer of your skin?

Where are fingerprints formed—in the epidermis or the dermis?

Why do your fingerprints grow back even after being scratched or burned?
What else grows from deep inside your skin, like fingerprints?

Why is it helpful for your body to have two different layers of skin?

Activities

1.

2.

Skin Layer Sandwich
Use clear plastic, sponges, yarn, and paper to build a model of the skin.

a) Top layer = clear plastic for epidermis

(a)
(b) Sponge layer = dermis
(¢) Yarn = blood vessels and nerves

(d) Small ridges drawn or glued = fingerprint structures
Label the parts and explain what each one does.

Draw and Label the Layers
Have students draw cross-sections of skin showing the epidermis and dermis.
Include parts like nerves, blood vessels, and fingerprint ridges.

Color each part and write a sentence about what it does.



3. Scratch Test Analogy
Rub a crayon across a thick piece of paper (epidermis). Then scratch it lightly—it marks the surface.
But underneath, the paper (dermis) stays the same.

Relate this to how fingerprints stay the same even if the top layer is hurt.
4. Hair Growth Connection

Show how hair grows from under the skin, like fingerprints.

Ask: Why do haircuts not stop your hair from growing?

Then: Why do fingerprints come back?
5. Matching Game

Give students facts or functions on one set of cards (e.g., “protects from sunburn,
“has nerves”), and “epidermis” or “dermis” on another.
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makes fingerprints,”

Match them up correctly!

8 Greek

The word “dermal” comes from the Greek word derma (8épuo), which means “skin.” That is why we call
the deeper part of the skin the dermis—it is the layer that lies underneath and supports everything above.
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The prefix “epi-” is also Greek (&nf), and it means “on top of” or “above.” So the epidermis is the top layer
of your skin—Iliterally the part that is “on top of the skin.”

These Greek roots are still used today in science and medicine, and learning them can help you understand
lots of other words too, like epicenter (the point on top of an earthquake) or hypodermic (under the skin).

The word iy%0c (ichthys) means ‘fish’ and cabpoc (sauros) means ‘lizard’, and therefore an “Ichthyosaurus”
is a fish-lizard. Bdewdc (deinos) means ‘terrible’, ‘fearfully great’, or ‘mighty’ and colpoc (sauros) means
lizard or reptile, so a dinosaur is a “terrible lizard”, although here the word ‘terrible” was actually intended
to mean awe-inspiring or formidable, as opposed to the interpretation of “dreadful” or “horrible”.

Questions to ask (language and word roots)

1. What does the Greek word derma mean?
2. What does the prefix epi- mean in Greek?

How do these Greek words help us understand the terms epidermis and dermis?

- W

What does ichthys mean in Greek? What about sauros?
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What kind of animal is an Ichthyosaurus based on its name?
What does deinos mean in Greek? What does that tell us about the word dinosaur?

Why do scientists use Greek (and Latin) when naming things in science?
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Can you think of other English words that use Greek roots?

Activities

1. Build-a-Word Workshop
Give students Greek roots (like epi, hypo, derma, photo, graph) and let them combine them into real
or made-up science words. For example:
e epidermis = epi 4+ derma = on top of skin
e photograph = photo (light) + graph (writing) = writing with light
2. Root Word Scavenger Hunt

Give students a list of Greek roots and have them look around the classroom, school, or science books
to find words that use those roots.

Examples:

e telescope (tele = far, scope = look)
e microscope, thermometer, hypodermic
3. Match the Greek Root

Create cards with Greek words on one side (like ichthys, sauros, derma, deinos) and their meanings or
examples on others.

Students match roots with correct definitions or science words.



4. Design-a-Saurus
Students make up their own prehistoric creature and name it using Greek roots. For example:
e Aeropterosaurus = air + wing + lizard

e Pyrosauros = fire lizard
They draw it and explain what its name means.

5. Word Detective Journals
Each student picks one Greek root and finds 3-5 words in English that use it. They create a mini
poster or page showing the root, its meaning, and examples with pictures or definitions.

9 Summary

Fingerprints might seem small and simple, but they tell a big story—about how we grip things, how we
solve crimes, how our bodies work, and even how animals from different parts of the world solve similar
problems in their own way. By looking closely at our fingers, we can learn about science, history, language,
and evolution. So the next time you look at your hands, remember: those tiny ridges are full of amazing
secrets just waiting to be discovered!
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