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Letter from the Editors
Dear Readers of UnEarthed, 

 On behalf of UnEarthed’s Executive Board and our student-led team of writers, 
editors, and designers, we welcome you to our tenth issue of UnEarthed. It is our pleasure 
to present to you, CREATE! In this 28-page magazine, you can read about ideas spanning 
the subjects of art, history, and technology that our team picked for you. We hope you take 
away new ideas from these pages and use this as a stepping stone to all your future dreams 
and ambitions.
 Creativity is defined as a process that leads to new and useful ideas, products, or 
expressions. Creativity is all around us every day. We see it, feel it, taste it, and live it. Noth-
ing is too small or too big to be creative. In this magazine, you will find examples of creative 
ideas spanning from the invention of Wi-Fi to the cloning of Dolly the sheep. We show that 
there is not only one-way creative ideas are formed but instead multiple ways ranging from 
working hard in a makerspace to discovering something by pure accident. One article even 
dives into how creativity is made possible by our own brains! We hope you will be inspired 
by articles like the history of basketball or the science behind making rock candy. Can you 
think of the last time you had a creative idea? 
 Near the end of this issue, you will find two full pages of puzzles and games that you 
can share with your friends and family. With a word search, brainstorming template, and a 
classic puzzle, we hope you have some fun and learn something new. We even included a 
signature page for you to share with your friends and fellow UnEarthed readers. Maybe this 
interactive page will become the beginning of a rap song, the blueprint for a clever inven-
tion, or the recipe for a crazy food combination. 
 We had a wonderful time creating this magazine over the past few months. New 
editions of UnEarthed are published twice a year and shared in classrooms across Philadel-
phia. Each edition is built upon an exciting big concept that is different for each and every 
issue. In addition to print magazines like Create, you can also find digital-only articles, fun 
quizzes, and informative videos on our website. Visit www.unearthedpenn.com to start ex-
ploring today!
 As a magazine, we strive to improve our next issue based on feedback and sugges-
tions from readers like you. We look forward to receiving anything, like the comments you 
have on our interactive pages or requests for future article ideas. Please feel free to fill out 
the Suggestion Box on our website (https://www.unearthedpenn.com/suggestion-box) with 
your thoughts. 
 We believe that the ideas in this issue will give you tools to expand your imagination. 
It is our dream that Create reminds you that there are endless possibilities out there once 
you put on your thinking cap. We hope you enjoy this new edition of UnEarthed, and we 
wish you a wonderful spring and summer!

Emily Sheng 
EDITOR IN CHIEF

Sam Hirschhorn
MANAGING EDITOR
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Have you ever wondered how dinosaurs 
were recreated in Jurassic Park? Or how 
Jedi clones were created in Star Wars? 
The idea of cloning often comes up in 
popular culture, and it has been framed 
as a concept from fictional stories that 
defy reality. However, cloning is actually 
a real practice that is being used by sci-
entists and lab researchers today.

Cloning is the process of creating identi-
cal copies of an organism, or living thing. 
In nature, clones can occur as a part of 
some reproductive events. For example, 
some microorganisms like bacteria pro-
duce “identical daughter cells” from a 
single “parent cell” by way of cell divi-
sion. The DNA in the parent cell is rep-
licated, or copied, prior to being passed 
onto the daughter cells, creating “natural 
clones” with identical genetic makeup. In 
more complex organisms like mammals, 
cloning can occur naturally through the 
birth of identical twins. This occurs when 
the fertilized egg splits, so the resulting 
twins possess almost identical genetic 
makeup. 

In today’s laboratories, researchers have 
been able to clone cells and even entire 
organisms. There are three types of clon-
ing that humans can perform: gene clon-
ing, reproductive cloning, and therapeu-
tic cloning. Let’s delve into each of these 
techniques!

Gene cloning is the process of creating 
identical copies of DNA. DNA contains the 
unique genetic information that makes 
organisms different from one another, 
similar to blueprints for a house. To clone 
DNA, scientists can take “foreign genetic 
material,” or DNA from the cell of inter-
est, such as a human cell, and transfer it 
to a “vector.” A vector is usually a simple 
organism like bacteria or yeast that re-
produces rapidly, making it easy to multi-
ply a sequence of DNA in a genome over 
time since DNA replication must occur 
prior to reproduction. 

Reproductive cloning is much more dif-
ficult and time-consuming than gene 
cloning. Through this technique, an en-
tire living organism (including animals) 
can be cloned by first removing a somatic 
cell from the individual of interest. So-
matic cells are all body cells not direct-
ly involved in reproduction, such as skin 
cells. These extracted somatic cells can 
then be implanted into an empty oocyte, 
or an egg cell that had all of its own DNA 
removed. The egg can then develop in the 
test tube, before being transferred to the 
womb of an adult female. When the ani-
mal is born, it has DNA to the animal that 
donated the somatic cell to the egg, thus 
being deemed a clone.

The most famous instance of reproductive 
cloning was the case of Dolly the sheep in 

Design by JHAUGHANESSY MORRIS

1996. A somatic cell was taken from Dolly’s 
udder and then transplanted into an egg 
cell. The egg was transplanted from the 
test tube to another sheep’s womb 
where it would develop until birth. 
Dolly’s clone was born on July 
5th, 1996 with the same ge-
netic makeup as Dolly! This 
was an important event 
for the practice of cloning 
because it marks the first 
time a mammal was cloned 
from an adult somatic cell. 

The final type of cloning is 
known as therapeutic clon-
ing. This involves the cloning of 
an embryo, or an unborn organ-
ism going through development, 
in order to use its stem cells to 
treat diseases in another organism. 
Stem cells are cells in the body that have 
yet to differentiate, or specialize in a spe-
cific task. These cells can therefore be used 
to replace damaged tissues containing cells 
that are already specialized by growing the 
healthy cloned tissues in a controlled lab-
oratory setting. This form of cloning comes 
with downsides in disease treatment, as 
stem cells have similar rates of cell growth 
as cancer cells. Therefore, scientists need 
to find how stem cells relate to cancer 
cells, in order to prevent cancer in patients 
needing therapeutic cloning. 

Cloning seems super exciting for the future 
of science, right? However, it is crucial to 
remember that all good things in science 
come with ethical issues. Ethical issues 
arise because the morals of a given practice 
are brought into question. In other words, 
what can go wrong with cloning? 

While gene cloning is widely accept-
ed today, reproductive and therapeutic 

cloning pose some ethical questions. 
For instance, in reproductive clon-

ing, it can be argued that this 
task tampers with the nat-

ural course of nature. 
This technique can be 
used to bring back 
extinct species that 
could negatively af-

fect the current state 
of ecosystems. On the 
other hand, with thera-
peutic cloning, treating 
an existing human’s dis-

ease would require harm 
to a human embryo develop-
ing in a test tube. This is con-

troversial to some, who claim it 
destroys one human life to save 

another. 

In all, scientists have been able to per-
form what was thought to be impossi-
ble through many different cloning tech-
niques; however, there are still some 
unanswered questions in this field. For 
instance, unlike other animals, human 
cloning has yet to be done, fearing pos-
sible defects that could arise in the 
clone’s genes. On another note, for ther-
apeutic cloning, more research must 
be performed to reduce risks of cancer 
when therapeutic cloning must be used 
on patients.

REFERENCES
1. Cloning fact sheet. Genome.gov. 
2. Cloning. National Geographic Society. 
3. The life of Dolly. Dolly the Sheep. 
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SOUR MILK
makes the 

BEST CHEESEBEST CHEESE
Our bowl of cereal needs a hefty pour of milk…But, as the 
milk gets poured in, we discover that it’s chunky and smells 
sour—how gross! Our cereal is ruined, but curdled milk 
doesn’t always have to be bad. Sometimes, curdled milk is 
exactly what we want. If you like cheese, then you definitely 
need curdled milk! 

The cheese making process starts by collecting milk. In most cases, milk is collected 
from a dairy cow, but this isn’t always the case. Milk can be collected from goats, sheep, 
horses, camels, and even water buffalo. Any milk is a good milk to make cheese! After the 
milk is collected, it’s pasteurized or heated at high temperatures to make sure that no 
dangerous bacteria stays in the milk and makes people sick. 

Next, a starter culture or starter is added to the milk. The starter is a special mix of 
good bacteria and yeast that eats all the sugar inside the milk. Depending on the 

starter mixture, the cheese can gain a different flavor or texture. Some cheeses 
are stinkier than others because of the kind of bacteria added at the start. The 

bacteria Brevibacterium linens smells like sweaty, stinky feet and it’s also 
what gives Limburger cheese it’s funky aroma. Luckily, most cheese don’t 

taste as bad as they smell. And if you aren’t convinced, plug your nose 
and take a bite!

After this, a largely unknown but incredibly important ingredient is 
added: rennet. It’s the secret to making curdled milk      on pur-

pose! Today rennet can be made in a lab, but thousands of years 
ago, liquid rennet was taken from the stomachs of calves and 
and added to make cheese. In countries like India, where cows 
are sacred, liquid from fruit trees was used instead.  

Rennet helps the milk separate into two parts also known 
as curdling the milk. The first part is the curd or clump 
and the second part is the liquid or whey. The whey is 
then drained away so that only the clumps remain. 

Now, the clumps are heated up and salted. 
Through this process they release even more whey which has to be 
drained off. Finally, the remaining curds are pressed into molds and left 
to age. Eventually, that cheese may end up in your next lunch sand-
wich—keep your fingers crossed that it’s not a super stinky cheese!
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REFERENCES
1.  Encyclopædia Britannica. (2022). cheese. Britannica Kids; Encyclopædia Britannica. 
2. Sheehan, J. (2021, July 8). What Is Yeast? Food Network; Food Network. 
3. The Courtyard Dairy. (2018, June 28). What is starter culture for cheese and what does it do? The 
    Courtyard Dairy; The Courtyard Dairy.
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How to Make Rock Candy
Writing by MIRANDA MENG | Design by XUE JIANG

Editing by TED DAVIS & JOYCE LEE

1.   Heat 2 cups water in a saucepan until 
boiling.

2.   Completely dissolve 4 cups sugar in the 
water, and keep stirring it with a 
wooden spoon until the mixture is 
clear.

3.   Carefully pour the mixture into a small 
glass jar. Cover the top with wax 
paper.

4.  Get a piece of cotton string that is a 
little longer than half of the jar's 
height.

5.  Tie a small weight (like a washer) to 
one end of the string. Tie the other end 
to the middle of a pencil.

6.  Dip the string in the sugar mixture in 
the jar. Then, remove it, and lay it 
straight on wax paper for 1-2 days. 
(This will let the string dry, which 

makes it easier for the rock candy to 
stick onto the string later.)

7.    Put the pencil over the jar so the end of 
the string dips into the mixture. Keep 
this at room temperature, and do not 
touch the jar or string for a few days. 

8.   By a week, there should be crystals on 
the string for you to eat! (Don’t try 
putting the mixture in the fridge to 
speed things up, though! If it cools too 
quickly, or if it is shaken, the crystals 
that are created will be very small and 
will not stick together.)

Now, you’ll have a sweet treat! With the 
extra sugar that can dissolve in boiling 
water, and the crystals that built up after 
you left the mixture alone for a few days, 
this candy was able to form for you to 
enjoy.

REFERENCES

1.  Carolina Knowledge Center. (2022, June 8). Rock Candy: An Edible Study of Crystallization. 
2. The Exploratorium. Rock candy recipe | Exploratorium. Exploratorium: the museum of science, art and human perception. 
3. Lanier, T. (2006). Crystalline vs. Non-crystalline Confections. NC State University. 

Do you have sugar and water at home (and maybe a 
little bit of patience)? Then you’ve got what it takes to 
make rock candy! But first, let’s understand how this 
sweet treat comes about. 

If you try mixing sugar in a cup of water, you’ll notice the sugar 
crystals break down, or “dissolve”–when this happens, you can no 
longer see the sugar pieces, and the water looks clear. However, if you 
keep adding sugar and mixing, you will notice that at some point, the 
sugar stops dissolving! The water cannot hold any more sugar, so 
additional pieces simply fall to the bottom. When you reach this point, this 
is called a “saturated” mixture. 

However, it turns out you can stretch the limits of this mixture even further: if you 
heat up the water, you can dissolve even more sugar in it. Now, you’ve created a 
“supersaturated” mixture. A "supersaturated" mixture looks clear even after more sugar 
has dissolved in it, compared to the amount of sugar that can dissolve in room 
temperature water. This extra sugar in the supersaturated mixture is what lets you make 
rock candy. When this supersaturated mixture cools down slowly, without being shaken, 
it forms crystals. Try it yourself with these steps (all needed items are in bold!) :
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Philly
Mural 
Arts

What is the Philly Mural Arts Project?
Philadelphia is a city with many nicknames: Philly, 
The City of Brotherly Love, The Birthplace of Ameri-
ca, The City that Loves You Back, The City of Neigh-
borhoods, the Quaker City. Did you know that it is 
also known as the “Mural Capital of the World”? 

For good reason too! Philadelphia has the most 
murals and public art in the entire Country! Today, 
the number of murals in Philly is somewhere over 
4,000. The effort to create these pieces of work 
began in 1984 when artist Jane Golden was hired as 
part of a project with the Philadelphia Anti-Graffiti 
Network. Creating the Mural Project was Philly’s 
plan  to address the graffiti problem. 

Jane Golden knew that graffiti art had a powerful 
history in community and political movements. In 
ancient Greece, people wrote messages to one 
another on brick walls. In the 1780s, French citizens 
wrote on buildings, statues, and high-class art to 
protest the unjust class system, which had a nega-
tive view toward the so-called commoners. 

In the 1960s, a boy from Philadelphia began writing 
his nickname ‘Cornbread’ around the city. Corn-
bread, or Darryl McCray, pioneered tagging, a prac-
tice where artists write their names on  public 
surfaces. Soon enough, Cornbread was an icon in 
Philadelphia– he even wrote his name on the side of 
an elephant at the Philadelphia Zoo and on an 
airplane belonging to a very popular  pop band 
during that time, called the Jackson 5! In 1984, he 
was one of the artists who Jane Golden worked 
with to begin the mural project. Artists like Darryl 
McCray were able to create art for and by the Phila-
delphia Community.

The Mural Arts  project has created around 4,000 
pieces of artwork in public places. For all of these 
pieces, the artists came together from the Philadel-
phia community and around the world. . Their initia-
tives are clear. They want to empower individuals, 
neighborhoods, and community groups by starting 
conversations that bring people together, creating Writing by ALLAHA MOHIBY

Editing by FAIZAH SAADMIM
Design by EJUN HONG

programs for certain people, as well as provide 
youth education and restorative justice

The Murals
The project, Mural Arts creates somewhere 
between 50-100 works of art each year. The very 
first mural, in 1984, was titled ‘Life in the City.’ This 
mural covers both sides of the 636 feet long Spring 
Garden Street Bridge, a bridge that connects West 
Philly to Center City. . This project took about a 
month to complete with almost 100 different young 
artists participating. From there, the program 
became the nation’s largest public art program.

In 1990, Kent Twitchell joined the project to paint 
the Dr. J, Julius Erving mural, which is located at 
1219  Ridge Avenue. This mural allowed for the art to 
show something that was important to the commu-
nity. Another mural, Common Threads by Meg Salig-
man was painted in 1997 and is about eight stories 
high.  To celebrate the 100th anniversary of the 
Lincoln Financial Group, Mural Arts commissioned  a 
10,99 foot mural in 2005 that showed the legacy of 
Abraham Linolcoln. This mural was created by Josh 
Sarantitis and Eric Okdeh. Some of their paintings 
went on  to win awards. In 2012, Mural Arts hired 
Hass and Hahn, famous Dutch artists  whose 
four-blocklong painting won a public award from 
Americans for the Arts’ Public Art Network. These 
are just a handful of examples of beautiful pieces 
the Mural Art project made possible.

Who are the artists and how can you 
visit these paintings?
Mural Arts brings together many different artists to 
work together and create magnificent pieces of art. 
They're made up of all kinds of artists with different 
artistic skills and motivate people in the city to 
beautify the town further. Each piece is unique in its 
own way and provides the community with pieces 
of motivation and inspiration as they walk past 
them everyday. They are scattered all over Philly but 
you can catch a tour to see a few of them in certain 
areas of the city!

REFERENCES
1.  “8 Local Artists and Creatives Talk about Their Favorite Philly Murals.” Mural Arts Philadelphia, March 15, 2017. 
2. “Cecil B. Moore Philadelphia Freedom Fighters.” Mural Arts Philadelphia, November 30, 2021. 
3. Choi, Caroline. “Street Art Activism: What White People Call Vandalism.” Harvard Political Review, October 21, 2020. 
4. Hill, Chanel. “Did You Know: Facts about Philadelphia.” The Philadelphia Tribune, November 26, 2019. 
5.   McDowell, Helen. “Who-Does-the-Mural-Projects-in-Philadelphia-Perfect-Answer.” Philadelphia information, January 21, 2022. 
6. “Tours.” Mural Arts Philadelphia, February 15, 2023. 
7.  Weinik, Steve. “City of Philadelphia Mural Arts Program: First 30 Years - Google Arts & Culture.” Google. Google. 8



Accidental Inventions
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DISCOVERING DINOSAURS
Writing by JULIA VAN LARE Editing by LUKE ELEGANT + LEEYU ADDISU

Dinosaurs – you may know them as prehistoric monsters with big teeth, scaly skin, and 
in the case of the t. Rex, tiny arms. But, if they all died out 65 million years ago, how 
do we know what they look like? Are they really scaly, tiny-armed monsters?

To figure out the answer to this question, we must first reconstruct dinosaur bones. If 
you’ve been to a science museum, you’ve probably seen dinosaur fossils before. Fossils 
are dead plants or animals that have been preserved by the minerals in solid material 
known as sediment. Sediment can be dirt, sand, or even lava from a volcano. In the 
case of dinosaurs, these fossils continue to be uncovered to this day. 

Scientists must then puzzle out how the dinosaurs’ bones fit together. This bone struc-
ture is easy to figure out when the skeleton is intact. Most often, though, bones are 
separated over time. In this case, scientists compare the structure of animals that are 
still alive, like birds, to extinct animals and reconstruct the bones.This method is how 
we know that dinosaur tails stick straight back – before 1970, it was thought that they 
dragged on the ground.

Now that we have the bone structure figured out, we have to tackle the body. Scientists 
can piece together how muscular a dinosaur is based on its characteristics. For exam-
ple, a t. Rex was a meat eater, which means it likely would have needed a strong jaw to 
chew and digest its food. Also, just like when reconstructing bones, we can use living 
animals to figure out the orientation of the dinosaur body parts. 

Take the tiny t. Rex arms, for example. There is evidence that birds developed from 
dinosaurs, so scientists have used turkey arms to figure out which way the t. Rex’s arms 
are positioned. When you think of a t. Rex, do you think of its palms as facing down-
wards, like it’s playing the piano? Well, a study from 2018 suggests that the t. Rex’s 
palms faced each other, almost in a clapping position. In other words, many scientists 
think that the t. Rex “was a clapper, not a slapper.”

We know what the bone structure and the body of the dinosaur looks like – now, we 
have to think about the skin of the dinosaur. How do we know that the skin is scaly? 
Paleontologists have found several fossils that are preserved enough to see scaly skin. 
This is the case of the two fossils called the “dueling dinosaurs,” – two dinosaurs who 
died fighting each other, one a Triceratops and one an unidentified meat eater – that 
were found in Montana in 2006.

We know they have scales, but to figure out the color of the scales, we have to look at 
the environment in which the dinosaurs lived. The t. Rex lived in a green, lush area. As 
a predator, the t. Rex would have benefited from blending into the trees and bushes 
that surrounded it – it’s for this reason many scientists believe that the t. Rex was 
brown or green, though we do not know for sure.

So now you have your picture of a t. Rex: tiny, clapping hands and green, reptilian 
scales. You’re missing one thing, though – feathers. 

Scientists now believe that several kinds of dinosaurs had feathers. For one thing, 
feathers have been found among some fossils. For another, such as in the case of the 
t. Rex, studying close relatives of certain dinosaurs has led scientists to believe the 
dinosaurs have feathers. However, for long necked dinosaurs, like the Brachiosaurus, 
it’s more likely the animal was scaled without feathers.

For many, picturing the famous t. Rex with feathers is weird and unfamiliar, and yet, 
scientists are fairly confident that was how they looked. Some questions – such as 
color and the movement of arms and legs – are still a mystery to us all. But with fossils 
still underground and not yet discovered, we may still learn more about what dinosaurs 
looked like.

REFERENCES
1. When did dinosaurs become extinct? When did 

dinosaurs become extinct? | U.S. Geological Survey. 
2. Fossil. National Geographic Society.

3. Beyond jurassic world: What we really know about 
dinosaurs and how. Natural History Museum. 

4. D'Agostino, J. (2019, December 1). Stockton research 
could shed light on predatory dinosaurs. Stockton 

University.  
5. Pantuso, P. (2019, July 17). Perhaps the best dinosaur 

fossil ever discovered. so why has hardly anyone seen it? 
The Guardian. 

6. Farago, J. (2019, March 7). T. Rex like you haven't seen 
him: With feathers. The New York Times. 

7. The first dinosaurs probably didn't have feathers. 
Natural History Museum. 
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What will society look like in 100 years? 
How about 1,000?

While the future is uncertain, the formation 
of early civilizations and how Mesopotamia 
was the cradle of civilization is something 
we can be more certain about. Where Meso-
potamia was once located, now lies mod-
ern-day Iraq and parts of Syria, Kuwait, and 
Turkey. 

This is because it was located between the 
Tigris and Euphrates rivers. Its location played 
an important role in its development as a civi-
lization. This occurred around 4,000 BCE, 
which is about 6,000 years ago. The regular 
flooding of these rivers made the land fertile, 
or good for farming. People began growing 
crops and training animals to live alongside 
humans, which allowed them to live in one 
place and create villages, rather than con-
stantly traveling. Eventually, these small villag-
es were able to grow into early cities, where 
important characteristics of civilizations 
developed such as larger populations,  division 
of labor, classes of people, and monumental 
buildings or architecture. 

The climate and natural resources that were 
available at the time in early Mesopotamia 
were perfect for starting and growing a civiliza-
tion. The climate was a lot wetter than it is 
today and in southern Mesopotamia, there was 
a marsh that provided resources such as food 
via fish and resources for construction like 
reed. Water was easily accessible and could be 
used for irrigation, which is supplying water to 
land to help crop growth. The marsh was also 
useful for developing long-distance trading 
with other places because it provided a con-
nection to sea routes on the Persian Gulf. 
Northern Mesopotamia received a lot of rain-
fall, so farmers didn’t need to do irrigation. 
They also had access to forests, which were 

used to cut down wood and hunt for animals. 
Early Mesopotamian farmers’ main crops were 
wheat and barley, but they also grew beans, 
peas, lentils, cucumbers, grapes, apples, and 
melons. They used domesticated sheep, goats, 
and cows as sources of milk, butter, and meat. 

As climates grew harsher, the Mesopotamians 
had to work harder and become more orga-
nized in order to survive. In southern Mesopo-
tamia, this led to the development of a system 
of government and a social structure where 
elites could ask workers to do labor in 
exchange for meals and wages. 

Mesopotamia was the intersection of the 
Egyptian and the Indus Valley civilizations, 
which made it a melting pot of languages and 
cultures that allowed for a lasting impact on 
things like writing, technology, language, and 
trade. Mesopotamia eventually rose into em-
pires like Akkad and Babylonia, whose capital 
city of Babylon became one of the largest and 
most advanced cities in the ancient world. 
Over many years, more civilizations appeared 
throughout the world and Mesopotamia gradu-
ally fell, which eventually led to society as we 
know it today.

   Mesopotamia
The Birthplace of Civilization

You might be wondering how society today developed—
How humans learned to write, use agriculture, build architec-
ture, and live together in large populations. If these are all ques-
tions you have, you might be surprised to find out that the 
answers can be traced back to Mesopotamia, which is known 
as the birthplace of civilizations. 

Mesopotamia’s name comes from Greek 
origins and translates to 

“the land between rivers” 
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ANIMAL ARCHITECTS

MALLEEFOWL

TRAPDOOR SPIDER

BOWER BIRDJAPANESE PUFFER

GROUNDHOGS

Male pufferfish work tirelessly for days on end 
to create a sculpture in the sand that is com-
plex and precise enough to attract a mate. The 
5-inch long pufferfish can create sculptures up 
to 7 feet wide - using only its fins! Once the fish 
starts his creation, he cannot stop or else the 
current will wash away all of his work. Each 
pufferfish works to make his sculpture perfect-
ly symmetrical. If the pufferfish is able to suc-
cessfully find a mate, the female will lay her 
eggs in the center of the magnificent structure. 

Although this animal’s artwork only exists 
below ground, the groundhog’s complex habitat 
is truly a spectacular feat. Groundhogs use 
their curved claws and strong limbs to build 
tunnels for themselves underground. These 
tunnels are usually four to five feet below the 
ground and can reach up to 30 feet in length! 
The tunnel provides the groundhog with 
protection from predators, places to breed, and 
good locations to hibernate during the winter. 
Plus, one of the tunnels in a groundhog’s 
underground home is used exclusively as a 
latrine - which means groundhogs basically 
build themselves their own underground 
toilets!

Malleefowl are a species of bird that cannot fly. 
Instead, they have a different, exceptional 
talent. In the winter, male malleefowls dig big 
holes in the forest floor. These holes can be up 
to 9 feet wide and 1 foot deep. As spring 
approaches, he begins collecting sticks, leaves, 
and bark to fill the hole. From there, the mal-
leefowl uses these materials to construct a 
giant two-foot tall mound! The bird waits for 
rain to come, which allows the materials to mix, 
and then builds an egg chamber. The male mal-
leefowl does all of this hard work to attract a 
mate that will lay her eggs on top of his mound. 

Trapdoor spiders spend most of their lives 
underground, and their unique habitats make it 
so they don’t have to leave their homes to 
catch prey! The spider threads silk onto one 
side of the nest door, which acts as a hinge to 
open and close the door. The habitats are really 
difficult to see when the trap doors are closed 
because they camouflage perfectly with 
forests. The spider sit and wait for their  prey 
with one claw resting on the underside of the 
door - ready to strike at any moment! Trapdoor 
spiders can sense vibrations above ground, and 
when they feel prey is close by, they jump out 
of their burrows to attack!

Bowerbirds build incredibly unique nests, 
called bowers, which are used by males to 
attract the attention of female mates. The male 
bird starts by plucking all of the leaves off of 
low hanging branches that block the sunlight 
from his chosen spot. Next, he needs to clear 
the area of all clutter. The bowerbird then 
searches for hundreds of small sticks and twigs 
that will make up the nest. The bird sticks the 
twigs  into the dirt to create the walls of the 
nest. After this step is complete, the bowerbird 
collects larger one-foot-long twigs and lays 
them in two neat rows. At this point, the walls 
of the nest are as large as the bird himself! But, 
the bowerbird is not done yet. He then needs to 
venture into the woods and look for anything 
blue. These blue objects are what attract a 
mate, and what put the finishing touches on 
the bird’s masterpiece!
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From Independence Hall to the Rocky Steps, 
peeking just around the corner from you are 
pieces of American history. As one of the first 
cities ever created in the United States, Phila-
delphia has a very old and interesting past. Our 
city is home to a lot of different firsts – the 
first lending library, university, hospital, zoo, 
computer, and most importantly, the first ice 
cream soda. If you were to go on a walk around 
Philadelphia, you could see evidence of the 
city’s history all around you.

It starts with Carpenter’s Hall, which is a small 
building just a few blocks away from Indepen-
dence Hall. The First Continental Congress met 
here in September 1774, where representatives 
from the 13 colonies met to discuss Great Brit-
ain’s extreme taxes on the American colonies. 
At the end of the Congress, they decided to 
boycott all British goods until the taxes were 
lifted. 

But that’s not all – later on, Carpenter’s Hall 
was used as the Bank of Pennsylvania, and 
soon became home to the first bank robbery in 
the United States, during the Yellow Fever. A 
man named Patrick Lyon was accused – and 
he had to break out of quarantine to travel to 
Philadelphia to clear his name. It turned out 
not to be him, but an employee of the bank: an 
inside job.

The Second Continental Congress met in 1775 
in the nearby Independence Hall. This is where 
the American colonies truly became a country. 
If you go to the yard right in front, you’ll almost 
be able to imagine being there on July 8, 1776. 
The date might ring a bell; that was when the 
founding fathers read the Declaration of Inde-
pendence out loud in that very yard, declaring 
war on Great Britain. Rumor has it Philadel-
phia’s bells tolled all night long to celebrate.

If you were to take a short walk from there, you 
might end up at the Betsy Ross house. This was 
where the first American flag was made. Betsy 
Ross lived here with other professionals, 
including a shoemaker, a shopkeeper, and an 
apothecary. According to legend, George Wash-
ington personally came to this house to ask 
Betsy to make the flag herself.

After the Revolutionary War, Philadelphia 
became the nation’s capital, and landmarks 
from this time are present all over Old City. 
There’s the first Bank of the United States, 
which was originally in Carpenter’s Hall, but 
moved to a location on South 3rd Street soon 
after. Then, there’s the U.S. Mint – where the 
first American money was created. Zooming 
back to Independence Hall, in 1787, the first 
U.S. Constitution was signed in that very build-
ing. And of course, there’s the President’s 

House, where George Washington and John 
Adams lived during their presidencies. It is no 
longer standing, having been torn down in 1832, 
but it now serves as a memorial to the enslaved 
persons who worked there, showing the con-
trast between liberty and enslavement within 
the newly formed American nation.

Interestingly enough, the Liberty Bell has every-
thing to do with this contrast as well. Known for 
years as the State House (Independence Hall) 
bell, it was rung to announce the Declaration of 
Independence, and on anniversaries of the 
founding of Philadelphia, but it didn’t become 
the iconic bell we know it as until the anti-slav-
ery movement. At this point, the bell was no 
longer able to be rung. Though nobody knows 
when the crack first came to be, it made its last 
sound on George Washington’s birthday in 1846.

Written on the bell is: "Proclaim Liberty 
throughout all the land unto all the inhabitants 
thereof.” In the mid-1800s, anti-slavery activists 
used this messages as a rallying cry, and as 
such, named the State House Bell the Liberty 
Bell. It then became a symbol of activism move-
ments throughout the country, for oppressed 
groups everywhere.

The Mother Bethel African Methodist Episcopal 
(AME) Church is also nearby, and is the first 

church for America’s first black denomination. 
It is the oldest piece of land continuously 
owned by African Americans in the entire 
United States. In the mid-1800s and Civil War 
era, this church was an important stop on the 
Underground Railroad for enslaved persons 
fleeing to freedom.

Philadelphia is still making landmarks even 
today. A relatively new landmark in our city are 
the Rocky Steps, which are the steps at the 
Philadelphia Art Museum. Based on the 1976 
movie, “Rocky”, Rocky is a club fighter who 
trains by running up the 72 steps, and after the 
worldwide fame the movies received, these 
steps became one of Philadelphia’s most popu-
lar tourist attractions. These steps, and all 
other monuments that have been mentioned, 
are representative of the Philadelphia spirit: 
that through hard work and hustle, the under-
dog can win.
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Making art. Writing stories. Perfecting a recipe. 
Putting together an outfit. Crafting a caption for 
a new Instagram post. All of these are examples 
of ways we use creative thinking in everyday 
life. In reality, we activate our creativity all the 
time–when making decisions, solving prob-
lems, coming up with ideas, and more. But how 
exactly does thinking creatively work? More 
specifically, what parts of our brains are at play 
when we create?
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Creativity is defined as the use of imagination 
to come up with original ideas. Psychologists, 
scientists who study behavior and mental 
states and processes, believe that creativity 
tends to follow a particular pattern, called the 
creative process. The first step to this process 
is preparation, where the creator (an artist, mu-
sician, or a kid like you!) reflects on past experi-
ences and any previous creative work in order 
to prepare to create again. Next is incubation, 

the time that is spent away from the creative 
project that provides a mental break (and often 
breeds unexpected insights). After incubation is 
the return to the project, a phase called illumi-
nation, where the ideas begin to come together. 
The last step of the creative process is verifica-
tion, where the creator rates their work’s worth.
Neuroscientists, scientists who study the 
structure and functions of the brain, believe 
that creativity can also be defined as the brain’s 
ability to make advanced connections, what 
some people call “thinking outside of the box.” 
Examples of this kind of thinking include solv-
ing a tricky math problem by using a new 
method or making a unique piece of artwork. 
The field of neuroscience has proposed many 
ideas over the years about how the brain pro-
duces creative thought. 

“Creativity is just connecting things. When you 
ask creative people how they did something, 

they feel a little guilty because they didn’t really 
do it, they just saw something. It seemed obvi-
ous to them after a while. That’s because they 
were able to connect experiences they’ve had 

and synthesize new things.”   -Steve Jobs

You might have heard the theory that people 
can either be “left-brained”- analytical and log-
ical- or “right-brained”- creative and artistic. 
This concept came from the work of Nobel 
prize winner Roger W. Sperry, who proposed 
that humans are dominant in a particular side 
of the mind: either left or right. However, a 2013 
study of over 1,000 brains proved that the 
human brain does not favor one side or another 
from person to person and that networks on 
both sides of the brain are equally strong. While 
this new research disproves Sperry’s theory, his 
findings did touch on some truth about the 
presence of creativity hotspots within the 
brain. 

Modern research indicates that certain areas of 
the brain do, in fact, have particular functions. 
The prefrontal cortex, which lies at the very 
front of the brain, is thought to be a hub for 
creative thinking. This area has been shown to 
activate during creative tasks, and damage to 
this area of the brain correlates to an impaired 
ability to do creative tasks like making art. 

Three main networks within the brain also take 
control of the creative process and govern cre-
ative thinking. These large-scale networks span 

both left and right hemispheres of the brain. 
One network is in charge of focusing on a task 
and is very important to complex prob-
lem-solving. Another is at work when pulling 
from memories to imagine things, like when 
daydreaming, trying to figure out what some-
one else is thinking, or predicting future events. 
The last network detects information and sorts 
through ideas. The interaction between these 
three networks has proven to be crucial in cre-
ative thought. 

Since creativity is so complex, many different 
parts of the brain have to interact when we 
think creatively. Research even shows that the 
brains of more creative people may have more 
interaction between parts of their brains that 
may not typically communicate within other 
people’s brains.

 “The creative brain is wired differently… People 
who are more creative can simultaneously 

engage brain networks that don’t typically work 
together.”   -Harvard psychology researcher 

Roger Beaty

People that are considered creative might just 
have more internal communication. Albert Ein-
stein’s brain, for example, did not have more 
numerous or larger neurons (brain cells) than 
the average person, but he did have more glial, 
“glue,” cells in his brain. The job of these cells is 
to give nutrients to neurons and help commu-
nication between neurons. Psychologists 
believe that this increased “chatting” between 
his neurons is what made him such a creative 
innovator. 

Einstein aside, how can the rest of us increase 
our creativity? Research shows that spending 
time reading and writing daily is a great way to 
engage multiple parts of the brain. Surprisingly, 
daydreaming can have a similar effect. By using 
past events to form new hypotheticals, the 
brain is using advanced creative thinking. 
Lastly, getting good sleep is vital to keeping a 
creative mind, so rest up!

THE NEUROSCIENCE
CREATIVITYOF  CREATIVITY
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There is no better celebration of the heights of human creation and natural discovery than the Seven Won-
ders: breathtaking monuments big and small around the globe.

Great Wall of China: Across Northern China and 
Southern Mongolia
You can’t see it from space, but that doesn’t make 
the 5,500 mile long stretch of parallel walls any less 
impressive. It took 2,500 years to complete the 
Wall, with construction starting in the 7th century 
B.C.E in the Chinese Zhou Dynasty and ending in 
1878 in the Qing Dynasty. It 
was meant to prevent the 
northern nomads (Huns) 
from invading China … that 
didn’t work since they invaded 
anyway.  

Chichén Itzá: Yucatán Peninsula
Chichén Itzá was a city founded by the Mayan civili-
zation that ruled parts of modern-day Mexico and 
Central America. Some of its earliest buildings were 
constructed in the 6th century C.E. Later, invaders 
in the 10th century C.E. built monuments like the 
stepped pyramid El Castillo, which had 365 steps 
for each day of the solar year and the stone head of 
a snake at its base. Serpents were an important 
animal in Mayan culture and could be found 
throughout the city.

Petra: Southwest Jordan
Another ancient city! Petra was built in the 3rd cen-
tury B.C.E. in Wadi Mūsā (Valley of Moses), where 
according to legend, the Hebrew prophet Moses 
struck a rock and found water. It was central to the 
spice trade of the Nabatean Arabic kingdom and 
featured multiple temples and water systems, 
boasting almost 30,000 citizens at its peak. 

Machu Picchu: Near Cuzco, Peru 
Machu Picchu, located high in the Andes Mountains, 
was created by the Incan civilization of South Amer-
ica around 1450. Machu Picchu was probably a sort 
of royal resort for Incan emperors, fitted with lodg-
ing for travelers (tambos), watchtowers, and moun-
tainous steps for agriculture. The only thing missing 
was the water slide!

Christ the Redeemer: Rio de Janeiro, Brazil
A statue of Jesus Christ built atop the 
rocky peak of Mount Corcovado. 
Completed in 1931, it was made as 
a symbol of Brazilian national pride 
on the 100-year anniversary of the coun-
try’s independence from Portugal. The 
Redeemer stands near the port with 
arms outstretched, as if embracing trav-
elers to the important trading city. He’s 
the largest Art-Deco architectural 
style sculpture in the world. 

Colosseum: Rome, Italy
The Roman emperor Vespasian built this amphithe-
ater (round arena), around 71 C.E. The building was 
a symbol against the cruel former emperor Nero’s 
rule, created directly on top of his old private lake. 
However, cruelties persisted in the Colosseum; it 

became the holding ground for brutal 
hand-to-hand combat between gladiators 

(often Roman slaves) and men 
and animals. Yet it persists as an 
engineering wonder today, capa-
ble of holding 50,000 spectators.

Taj Mahal: Agra, India
This was built in the mid-1700s by the Mughal 
emperor Shah Jahān, who wanted a grand monu-
ment for the tomb of his late wife Mumtāz Mahal. 
The creation is made of white marble and includes 
a massive garden, complete with a reflective pool. 
Perhaps this wonder was a reflection of the emper-
or’s immense love for his wife, or he just wanted to 
preserve his legacy. No matter his reason, the Taj 
Mahal’s fusion of decoration and symmetry will con-
tinue to be one of the world’s great achievements. 

The Seven Wonders of Our Modern World
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Pro tip: peaches make a great 
courtside snack! 
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Basketball is the only professional sport to origi-
nate in the United States. Unlike other classic 
American sports, such as baseball and football 
which have their roots in similar sports from 
other countries, basketball is an American origi-
nal. Since its creation, it has become one of the 
most popular sports in the world, but what 
would you say if you knew that the history of 
basketball began with a snow storm and peach-
es?

Before basketball, most of the sports played in 
schools in the U.S. were played outdoors. Sports 
like soccer and rugby were popular options, but 
they required a great deal of space. Since these 
sports were difficult and dangerous to play in 
cramped, indoor spaces, students were forced 
to turn to less exciting forms of exercise, like 
marching, during the cold winter months. 

In 1891, a physical education teacher named 
James Naismith came across this problem. 
Naismith taught at the International YMCA Train-
ing School (now known as Springfield College) in 
Springfield, Massachusetts. When a winter 
storm prevented his students from playing 
sports outdoors, Naismith wanted to invent a 
game for them to safely play indoors. Naismith 
found two baskets that were used to collect 
peaches and nailed them to the 10 foot high 
railing of the balcony encircling the school gym-
nasium (that’s why basketball hoops are 10 feet 
high today!). He split his students into two 
teams and charged each team with throwing a 
ball into the opponent’s basket. Sound familiar? 

While modern basketball looks much like 
Naismith’s original creation, there are some 
major differences. Notably, there was no drib-
bling in the original rules of basketball. Players 
could not run with the ball, so they instead had 
to throw it from the position that they caught it. 
Dribbling would have likely been difficult 
anyway as the first basketball games were 
played with soccer balls. Additionally, a person 
had to be positioned next to each basket to 
remove the ball when someone scored since 
they were real baskets rather than netted 
hoops, which weren’t introduced until 1900. 
Each team also had more players, often 9 
instead of 5, and the games were shorter, with 
two 15-minute halves instead of four 12-minute 
quarters. 

Basketball was an immediate success. Nai- 
smith’s new game proved to be an ideal winter 
sport; it was exciting, simple to assemble, and 
safe to play indoors. Within weeks of its inven-
tion, the original 13 rules of the game were 
printed in a college magazine and spread 
throughout the country. The first professional 
league, called the National Basketball League, 
was formed in 1898, and in 1905, basketball was 
recognized by the National Collegiate Athletic 
Association as a permanent winter sport. 

If you’re looking for something to do this winter, 
try checking out Philly’s own team, the 76ers, or 
take part in a game at your school. Pro tip: 
peaches make a great courtside snack.
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CREATION OF WIFI
Have you ever connected to a WIFI network and 
wondered how it worked? Well, whenever you search 
for something on the internet or even connect an 
item through Bluetooth, you use frequency hopping 
spread spectrum (FHSS). We use FHSS every single 
day, yet many do not know what it is and its inter-
esting history.
 
FHSS was invented back in World War II by Hedy La-
marr and her partner George Antheil. During the war, 
enemy forces intercepted radio frequencies and used 
them to control ships and torpedos. This rendered 
them useless. Lamarr realized that enemy ships 
could easily interrupt these radio signals because 
the information was only being sent through one fre-
quency. To counter this, FHSS was invented. Instead 
of using just one frequency, FHSS splits up the infor-
mation and sends  it through multiple frequencies. 
For example, if a car were driving in only one lane, it 
might encounter other cars or roadblocks. The best 
way for the car to avoid these obstacles would be to 
constantly be changing lanes. FHSS works in a simi-
lar way to the car in multiple lanes.

Although originally created for the military, you use 
this genius invention daily. When you connect to a 
WIFI network, the information you send out jumps 
through frequencies in order to protect the infor-
mation. If FHSS was not invented, information could 
easily be taken from your phones, and wifi would 
constantly crash due to jamming and interruptions. 
Without the invention of FHSS, our world would look 
different.
 
Despite the importance of FHSS, we rarely hear 
about its creator. Hedy Lamarr was a Jewish wom
an born in Austria in 1914. After running away from 
home, she became one of Hollywood’s most popular 
actresses. She was known for her beauty and acting 
skills. She was even said to be the inspiration behind 
Snow White and Catwoman. Yet, many did not know 
her true passion, inventing. It was often overlooked 

because she was a woman, and to this day her in-
vention has yet to be given proper credit. Although 
a patent was granted for her invention, the govern-
ment seized it, due to Hedy Lamarr being a foreigner. 
The military even filed her patent away at first and 
said that FHSS was not efficient and too big.

Hedy Lamarr never received any compensation for 
her invention, which is said to be worth 30 billion 
dollars today. In 1997, however, she did receive the 
American Frontier Foundation Pioneer Award for her 
contributions to wireless communications. Hedy La-
marr stated, “If life kicks you in the teeth and the 
world doesn’t recognize your achievements, do 
it anyways. What’s important is that you tried to 
change the world for the better. That is what you will 
remember. The applause doesn’t matter; what mat-
ters is the doing.” She has motivated so many people 
and maybe one day you will invent and CREATE with 
her as your inspiration. 
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We’ve all heard the phrase “imitation is the sincerest form of flattery.” When it comes to replicas of famous 
landmarks, there is a lot of flattery going on. Some of these copies were built as tributes to the majestic 
originals, while others were created to make these landmarks accessible for people who cannot visit the 
originals. Here are some replicas of important architectural and cultural landmarks around the world!

Landmarks Re-Created

The Statue of Liberty is another 
well-known symbol of American free-

dom, but the Statue of Liberty repli-
ca in Alabama was actually created 
as a symbol for Liberty National Life 

Insurance Company. Though the repli-
ca was originally placed atop Liberty 
National’s home office building, it was 
later moved to a park so that it could 
be enjoyed by the public. Fun fact: this 
Statue of Liberty replica was officially 
dedicated on July 4, 1989, in celebra-
tion of Independence Day!

The Taj Mahal

The original Taj Mahal in India is an extravagant 
monument housing the tomb of the wife of India’s 
17th century emperor, Shah Jahan. A slightly small-
er, but just as beautiful, replica of the Taj Mahal was 
built in Bangladesh in order to allow his country’s 
poorer residents to see the famous site, or one that 
is almost exactly like it.

The original Big Ben in London was built 
simply to serve as the clock of the city, 
and this replica is no different. The Big 
Ben of India is even taller than the origi-
nal!

The Big Ben

 Las Vegas, Nevada

Birmingham, Alabama

 Philadelphia, Pennsylvania

Sonargaon, Bangladesh

Mysore, India

The Liberty Bells

Half the size of the Leaning Tower of 
Pisa in Italy with the same iconic tilt, 
this replica was actually built for a 
practical purpose: to hide the city’s 
water tanks in the ground. 57 years 
after it was constructed, the city of 
Niles established a “sister city pact” 
with Pisa in honor of their matching 
leaning towers!

Did you know that each of the 50 
states contains a replica of our 
beloved Liberty Bell? The famous 
symbol of freedom has even been 
copied internationally, in Tokyo 
and Jerusalem. Luckily for us, we don’t 
have to travel far to visit the original!

There are many replicas of France’s 
Eiffel Tower around the world, but the 
largest one is located in the Paris 
Las Vegas Hotel and Casino. In fact, 
this Eiffel Tower replica has been 
featured in many movies, since it is 
often easier (and cheaper) to film 
scenes in Las Vegas than traveling all 
the way to Paris!

The Leaning Tower of NilesThe Eiffel Tower

The Statue of Liberty

Niles, Illinois

Famous Replicas Around the World

This is just a short list of the 
many, many famous replicas around the 

world. Which would you like  to visit first: 
the originals or the copies?
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Without picking up your pencil, connect the 9 dots in each grid 
with as few straight lines as possible!

W O R D  S E A R C H

N I N E  D O T S

Replica
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Rennet
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Sign This Page!

It can be anything! Song lyrics, a 
crazy invenion, or even a joke!

What is a creative idea you have?

Writing by EMILY SHENG | Design by ANGELA SONG

OUR WEBSITE!

S C A N  T H E  C O D E  T O  V I S I T

W E  R E G U L A R LY  A D D

Articles, quizzes, 
experiments, crafts, 
videos, and more!

unearthedpenn.com

Thank you for 
your support!

keep an         out for 
our next issue!
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