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Letter from the Editors
Dear Readers of UnEarthed,

On behalf of our executive board, as well as our entirely student-led team 
of writers, editors, and desighters, it is our pleasure to bring you the fourth 
issue of UnEarthed: CHIT-CHAT! We came to this theme with careful delibera-
tion, thinking not only about what would be exciting for you to read, but also 
how we could put together an assortment of articles about the coolest topics 
in the world. Though our team is made up entirely of undergraduate students 
at the University of Pennsylvania, we come together to form a widely diverse 
array of expertise that we are thrilled to bring to this magazine.

The core of chit-chat is connection between people, and this magazine 
wants you to do exactly that: flip through our pages, feel the thickness of the 
paper beneath your fingertips, and embrace the link between the language 
and ideas that our talented writers have decided to bring to you. Then turn to 
your fellow classmates, and discuss, debate, dispute what you are learning! 
Whether you’re fascinated by Oppy—the little Mars rover (RIP), the history of 
sign language, or the science behind our ears, there’s something for every-
one in these short, fun educational pieces. As always, the themes we choose 
for each issue of UnEarthed will always follow with our goals: to make this 
magazine a resource that will introduce you to the unknown vastness of our 
wonderful world and whisk you away into the depths of your imagination and 
curiosity for learning.

It was a joy for us to put together this issue of UnEarthed for you. Be on 
the lookout twice every year to learn more and more about our world with 
each issue we put out, always with a different theme! And if twice every year 
sounds like too long of a wait, amazing news: UnEarthed has a digital branch 
too! Visit www.unearthedpenn.com to explore digital-only articles, fun quizzes, 
and informative videos—all uniquely made by our amazing Digital team espe-
cially for you!

As always, please let us know if you have any suggestions to improve the 
publication or artwork that you would like to see published in future issues. 
We hope you enjoy!

Aran McCay
editor-in-chief

Chloe Gong 
managing editor
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WHAT IT TELLS US ABOUT
THE FUTURE OF LANGUAGE

Old English has its roots in Celtic languages, 
and also has some Latin influence.  

With the growing spread of Latin and Romance 
Languages, such as French, Old English 
became outdated. It was replaced with a 
dialect we refer to as Middle English, which 
went on to become Modern English, the 
language we speak today. Some Old English 
words that came from Latin origin still live on 
in Modern English. These words include: belt, 
butter, chalk, chest, cup, fan, fork, mile, min-
ster, mint, monk, pepper, school, sock, strop, 
and wine.

It is fascinating to think that our current 
dialect of English could eventually transform 
into a new dialect, eventually making Modern 
English seem archaic. Cultural changes 
brought about by the development of the 
Internet and social media have already vastly 
expanded our dictionary. When new technolo-
gy emerges, we create words that go along 
with it. Think about the words “Photoshop-
ping,” “Instagramming,” and “Direct messag-
ing.” These had no meaning until very recently, 
so it is not farfetched to predict that English 
will change to the point of a new dialect! 
Moreover, the Internet creates further global-
ization and interconnectedness between 
different cultures. It is likely that English will 
increasingly be influenced by other languages 
throughout the globe.

REFERENCES
Oxford English Dictionary. (Oxford University Press 2018).  Old English-- 

An Overview.  Retrieved March 14, 2019 from https://pub-
lic.oed.com/blog/old-english-an-overview/

Encyclopedia Brittanica.  Old English Language.  Retreived March 14, 2019 
from https://www.britannica.com/topic/Old-English-language

BBC (BBC 2014).  History of Anglo Saxons.  Retreived March 14, 2019 from 
http://www.bbc.co.uk/history/ancient/anglo_saxons/

Have you ever seen certain strange words 
such as “olde” and “brodor”, and wondered 
what they mean? These two words come from 
Old English, a Germanic dialect that was 
spoken until around 1150 AD by the Anglo-Sax-
ons, who were the Germanic people living in 
England during the 5th century. It is the oldest 
recorded version of English, so it is interesting 
to compare the sound, spelling, and meaning 
of Old English words with our modern English 
language to see how English has developed 
over time.  

When individuals first encounter Old English 
words, perhaps by reading historical novels, 
they may giggle at how foolish old spellings 

and pronunciations look now. For 
instance, when referring to 

groups of people in the 
second person plural, 

Anglo-Saxons used the 
word, “ye.” “You” is actu-
ally a modern develop-
ment of the word “ye!”  
While “ye” was com-
monplace for the 
Anglo-Saxons, it now 
sounds archaic, 
unnatural, and almost 
foolish when com-
pared to the way we 
use language in the 
twenty-first century. 

Writing by SADIE SMITH
Design by AVA CRUZ

Ye Olde English
Pineapple: In the Middle Ages, it was common to use the word ‘apple’ to name unknown 
fruits, nuts, and vegetables. For example, potatoes were called ‘earth apples,’ and peaches 
were called ‘Persian apples.’ In fact, what we now know as a pinecone was originally called 
a pineapple! Pineapples today were given that name by American explorers who didn’ t 
know about the word ‘anana,’ which was used to describe the pineapple in many other 
places around the world (France, Romania, Germany, and Poland, to name a few). 

Salad: The words ‘salad’ and ‘salary’ both come from the Latin word sal, meaning salt. In 
Roman times, salty dressings were typically used on salads, and a salary was the amount 
of money a Roman soldier was given to spend on salt. 

Disaster: The English word ‘disaster’ comes from the French word désastre, which came 
from the Italian word disastro, which originally came from Greek. Together, the prefix dis- 
and the suffix astro meant “ill-starred event.” The Greeks believed that the movement of 
the stars and planets directly influenced events in their lives. That belief translated 
directly into their language, and we still see remnants of it in our language today.

Jeans: The  fabric used to produce jeans was originally produced in Genoa, Italy and 
Nimes, France. The word ‘jeans’ is thought to come from Gênes, the French word for 
Genoa. Similarly, the word ‘denim’ is thought to come from de Nimes, meaning “from 
Nimes” in Italian. 

Clue: The word ‘clue’ can be traced back to Greek mythology, specifically the story of 
Theseus and the minotaur. According to myth, the minotaur was trapped inside a 
complicated labyrinth. When Theseus went into the labyrinth to slay the minotaur, he 
unraveled a ball of string, which was called a ‘clew,’ behind him so that he could retrace 
his steps to escape. It wasn’t until the mid-1500s that the spelling was changed to ‘clue.’ 

Inspire: In its early days, the word ‘inspire’ was often used in a religious context. It is 
interesting, then, to note that the word ‘spirit’ shares a common root with ‘inspire.’ Both 
words can be traced back to the Latin spirare, meaning ‘to breathe.’ The word ‘inspire’ 
itself comes from the Latin word inspirare, meaning “to breathe or blow into.”

Jawn: While the word ‘jawn’ is a Philadelphian saying, experts think it originally came from 
the New York slang ‘joint.’ A ‘joint’ is a place where two bones meet, and in New York, it 
was used to describe a disreputable place where two criminals meet. From here, it evolved 
to refer to any place in general. Then the word ‘joint’ began to be used in hip-hop to refer 
to things as well as places. It was in Philly that the pronunciation was shifted from ‘joint’ 
to ‘jawn,’ and the meaning broadened even more to make jawn a general purpose noun 
that could be used to refer to pretty much anything. 

REFERENCES:
Gusano, C. (2016, June 15). An Introduction To Etymology: Eight Great Word Origins. Retrieved from https://www.babbel.
Merriam-Webster A Pineapple Is An Apple (Kind Of). Retrieved from https://www.merriam-webster.
Merriam-Webster Breathing Life Into ‘Inspire’. Retrieved from https://www.merriam-webster.
Merriam-Webster Some Jawn About ‘Jawn’. Retrieved from https://www.merriam-webster.
Sterbenz, C. (2013, October 17). 9 Words With Totally Unexpected Origins. Retrieved from https://www.businessinsider.
Thomas, S. (2016, February 12). Unlikely couples: 8 pairs of words you didn’t know shared an etymology. Retrieved from https://blog.oxforddictionaries.com/2016/02/12/unusual-etymologies/ 
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TALKING to ALIENS
Writing by DANA JONES
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For centuries, communication with alien civili-
zations has been a topic of fascination for human-
kind. In the early nineteenth century, scientists 
were proposing to use places like the Siberian 
tundra or the Sahara Desert as “blackboards,” 
where we could carve huge, mile-long messages 
into the ground, hoping some extraterrestrial civili-
zation might notice. Many early space-enthusiasts 
also insisted that they had seen all sorts of alien 
life within our own solar system, from agriculture 
on the moon to canals on Mars3 and a fire festival 
on Venus.2 Eventually, however, scientists accept-
ed that it was extremely unlikely any of the planets 
in our solar system could ever conceivably support 
life.

Did this mean the search for alien life was 
over? Far from it. Scientists simply broadened their 
searches, looking to more distant galaxies for signs 
of alien life. And we have certainly received some 
interesting signals, some more promising than 
others. In 1967, when Jocelyn Bell Burnell, a post-
graduate student at the University of Cambridge, 
was tasked with analyzing miles of radio telescope 
data, she noticed a repeating signal. She and her 
colleagues initially wondered if this was alien com-
munication, even naming the mysterious source, 
somewhat jokingly, LGM (after the “Little Green 
Man”). Later, it was discovered that this signal was 
simply being emitted periodically by a special type 
of dead star called a pulsar.7 Fortunately, modern 
technology has observed some more promising 
signals, including fast-radio bursts and the period-
ic dimming of Tabby’s Star. Aliens could also be 
using neutrinos, particles smaller than atoms that 
can pass through matter with virtually no interac-
tions, as a means of communication. Unfortunate-
ly, these particles are extremely hard to detect and 
require very expensive facilities to observe, so it 
will probably be many years still before we will be 
able to discern any messages, should they exist.9

Now, you may be wondering, why are we wait-
ing around for extraterrestrials to contact us when 
we could simply be contacting them? Why haven’t 
we carved that message into the Sahara yet, or 
sent a signal out into space in hopes some alien 
civilization will intercept it? The fact is, communi-
cating with aliens is much more difficult than many 
people realize. The main problem is the sheer size 
of the universe. The closest star to us is a little 
over four light years away (that is, how far a beam 
of light travels in four years).6 This is about 25 
trillion miles, which is pretty much an unfathom-
able distance. Therefore, even if we sent a radio 
signal to the nearest stars, it would still take the 
signal over four years to get there. After that, it 

REFERENCES:
Arecibo Message. Retrieved March 20, 2019, from https://www.seti.org/seti-institute/project/details/arecibo-message
Cattermole, P., & Moore, P. (1997). Atlas of Venus. Cambridge University Press.
Chayka, K. (2015, September 28). A short history of Martian canals and Mars fever. www.popularmechanics.com/space/moon-mars/a17529/a-short-history-of-martian-canals-and-mars-fever/
Elliott, J. (2004). Unsupervised Discovery of Language Structure in Audio Signals. Proceedings of IASTED International Conference on Circuits, Signals and Systems, (CSS 2004), Clearwater Beach, Florida, USA.
Masterson, A. (2018, February 21). Don't open ET communications, researchers say. Retrieved March 20, 2019, from https://cosmosmagazine.com/space/don-t-open-et-communications-researchers-say
Sharp, T. (2018, January 19). Alpha Centauri: Nearest star system to the Sun. Retrieved March 20, 2019, from https://www.space.com/18090-alpha-centauri-nearest-star-system.html
The Editors of Encyclopaedia Britannica. Jocelyn Bell Burnell. Retrieved March 20, 2019, from https://www.britannica.com/biography/Jocelyn-Bell-Burnell
Williams, M. (2016, July 13). Where is Earth in the Milky Way? Retrieved March 20, 2019, from https://www.universetoday.com/65601/where-is-earth-in-the-milky-way/
Williams, M. (2017, June 2). Are aliens communicating with neutrino beams? Retrieved March 20, 2019, from https://phys.org/news/2017-06-aliens-neutrino.html#jCp

would take another four years before we could 
receive any reply—and that’s assuming these nearby 
stars have planets in orbit around them that are 
capable of supporting alien life, a prospect that is, 
statistically speaking, very unlikely. More realistically, 
we would want to send the signal to a neighboring 
galaxy (where it would encounter not one or two, but 
billions of stars) in order to ensure a reply, or at the 
very least to the center of our own galaxy. This 
distance would be more like 25,000 light years, 
meaning we would have to wait 50,000 years to 
receive a reply.8 This is an absurdly long time to wait!

Still, scientists aren’t ready to give up. For many 
years now, they have debated the best way to con-
tact alien life. Currently, there are four approaches 
being considered: mathematical languages, commu-
nication through pictures, algorithmic communica-
tion systems, and computational approaches to 
detecting and deciphering “natural” language com-
munication. The latter is interesting because it stud-
ies what makes a language decipherable, and how to 
develop a language that could, in theory, be translat-
ed by any intelligent civilization.4 (After all, the last 
thing we want is to actually succeed in making con-
tact with alien intelligence only to have written our 
message in a language they can’t decipher.) Commu-
nication through pictures has remained popular 
throughout the years. One famous example is the 
Arecibo message, a pixel image that was transmitted 
into space in 1974 and contained information such 
as the formula and structure of DNA, a human figure, 
and a diagram of our solar system with the planet 
we come from indicated.1 However, it is unlikely this 
message will ever be received by alien intelligence.

Of course, there is still one important question 
that hasn’t been considered. Let’s say we receive an 
encrypted message believed to be from an extrater-
restrial civilization. Should we open it? This may 
seem like a no-brainer, but according to scientists, 
this could be a lot more dangerous than it may 
seem. What if these aliens want to destroy human-
kind? They may not be able to send intergalactic 
battleships all the way to Earth, but they may not 
need to. Something as simple as a threat like, “We 
will make your sun explode tomorrow,” could cause 
widespread panic and chaos. Or, perhaps more 
likely, the encrypted signal could contain a malicious 
virus, unintentionally activated when the code is 
read into a computer, that could infect or even 
outright destroy our computer networks.5

Do aliens want to destroy us upon first contact? 
In truth, this is unlikely. But what scientists have 
proposed is, is it worth risking the end of the world?
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One particular American community that sent students 
to learn at the French schools was located in the small 
island of Martha’s Vineyard, Massachusetts.3 Due to a 
genetic condition, around 4% of their population was 
deaf.3 As such, they created their own formal sign 
language, Martha’s Vineyard Sign Language (MVSL), that 
all of the community—both deaf and hearing— could 
use to communicate. In 1817, the first school for the 
deaf was established in the United States by Laurent 
Clerc and Thomas Hopkins Gallaudet.2 Similarly to 
those in France, the school combined French Sign 
Language and the home signs that the deaf students—
including those from Martha’s Vineyard—brought with 
them to form American Sign Language (ASL).5 ASL 
further spread throughout the US and the world to 
become one of the dominant sign languages, upon

many which other sign languages are based. 

It is important to note that many hearing people fought 
against the adoption of sign language, instead 
supporting oralism, the idea that Deaf people should 
use lip-reading and spoken language to communicate.6 
This was very damaging to the Deaf community, as 
people were essentially told to hide their deafness, 
and assimilate into the dominant hearing culture. As a 
result of the push for oralism, American sign language 
was not recognized as a language until 1960.3 Today, 
the fight for Deaf rights continues, as stigmas still 
exist that prevent Deaf people from accessing 
crucial services. 
REFERENCES:
1. ASL Timeline. Retrieved from http://www.deafjam.org/timeline.html
2. Canlas, L. R. (2017). 200 Years of Deaf Education in America. Retrieved from 
https://www3.gallaudet.edu/clerc-center/info-to-go/deaf-education/200-years-of-deaf-education.html
3. History of Sign Language - Deaf History. (2018, March 15). Retrieved from https://www.startasl.com/history-of-sign-language
4. How Many Spoken Languages. Retrieved from https://www.infoplease.com/askeds/how-many-spoken-languages
5. Canlas, L. R. (2017). 200 Years of Deaf Education in America. Retrieved from 
http://www3.gallaudet.edu/clerc-center/info-to-go/deaf-education/200-years-of-deaf-education.html;  History of Sign Language - Deaf History. (2018, March 15). Retrieved from https:
//www.startasl.com/history-of-sign-language
6. ASL Timeline. Retrieved from http://www.deafjam.org/timeline.html; Canlas, L. R. (2017). 200 Years of Deaf Education in America. Retrieved from http://www3.gallaudet.
edu/clerc-center/info-to-go/deaf-education/200-years-of-deaf-education.html;  History of Sign Language - Deaf History. (2018, March 15). Retrieved from https://www.startasl.
com/history-of-sign-language

Today, there are over 6, 500 languages spoken 
throughout the world.4 But spoken languages are not 
the only type of language to exist. In fact, sign 
languages, just like spoken languages, are an important 
method of communication that many people use daily.

The history of sign language is important: it deals with 
the stigmas and unfair treatment that Deaf folks have 
faced— and still face today. In fact, until the 1500s, 
deaf people were denied any formal education.1 In the 
mid-1500s, parents of deaf children proved to the 
hearing world that deaf children could learn and 
understand just as well as hearing children. 1 However, 
while individual deaf people were sporadically allowed 
an education, there were no official schools for the 
deaf until the 1750s.3

At this time there were no official sign languages. Many 
deaf people used a mixture of their own signs which 
they created at home to refer to different objects and 
convey their needs.3 However, outside of their home 
and with people who did not know them, deaf people 
were often unable to communicate. 

In 1760, the first official school for the deaf was 
established in France by Abbe Charles Michel de 
L’ Epee.1 Deaf children from around the country—and 
the world—came to attend the school, bringing their 
home signs and gestures with them. L’ Epee learned 
their signs and combined them with other signs that 
he had observed through tutoring deaf children.3 This 
became the first standardized sign language, today 
known as Old French Sign Language.3 This language 
began to spread, and more schools were developed. 
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When you hear the word “language,” what do you 
think of? English, words, sentences, communica-
tion? Have you ever thought about what may 
influence the way you speak, think, and communi-
cate through language? Many people may think that 
they learn language from their environment, includ-
ing their parents, teachers, friends, culture, and 
more. But have you ever thought about the oppo-
site possibility? That is, can language actually have 
the power to change and shape the world around 
you? This is exactly what Benjamin Lee Whorf 
thought. 

Whorf was an American linguist in the early 20th 
century who believed that the structure of language 
determines a native speaker’s perception of the 
world. His inspiration for this theory came from the 
most unlikely of places: a fire station. Before Whorf 
became a famous linguist, he worked as a fire 
inspection officer. When he made routine fire 
station inspections, he noticed that some gasoline 
drums (storage containers for gas) were labelled 
“empty.” Other drums throughout the station had 
no label at all. Whorf thought it was odd that the 
firefighters acted carelessly around the drums 
labelled “empty,” sometimes lighting cigarettes or 
throwing used stubs inside the drums, while also 
exercising great caution around the drums with no 
labels assumed to be filled. As an inspection offi-
cer, Whorf knew that empty gasoline drums could 
actually be quite hazardous, because the remnant 
gas fumes in the empty container could  cause 
explosions if one lights a fire near it. So what could 
be the explanation for the firefighters’ drastic 
change in behavior around these gas drums? Whorf 
thought it had to do with one word: “empty.” The 
word “empty” is associated with nothingness and, 
in the case of the drums, a physical void, so natu-
rally the firefighters behaved the way anyone would 
around something that is considered “empty.” From 
this and several further observations in the fire 
station, Whorf began to think that maybe people’s 
ideas about language being influenced by the 
environment were all wrong. What if language had 
the power to influence our actions and behavior? 

Perhaps one of Whorf’s most famous studies was 
that of the Hopi people. The Hopi are a group of 
Native Americans from Arizona. After rigorously 

REFERENCES:
Britannica, T. E. (1998, July 20). Hopi language. Retrieved April 3, 2019, from https://www.britannica.com/topic/Hopi-language
The Hopi Conception of Time • MindPod Network. (2017, January 31). Retrieved April 3, 2019, from https://www.mindpodnetwork.com/the-hopi-conception-of-time/
Whorf, B. L. (1997). The Relation of Habitual Thought and Behavior to Language. Retrieved April 3, 2019. Sociolinguistics,443-463. doi:10.1007/978-1-349-25582-5_35
Whorf on the Hopi Language  |  Chapter 1: Literacies on a Human Scale  |  Γραµµατισµοί  |  Neamathisi. Retrieved April 3, 2019, from http://neamathisi.com/literacies/chapter-1-liter-
acies-on-a-human-scale/whorf-on-the-hopi-language

studying the Hopi language, Whorf noticed that 
the grammatical structure of verbs was very 
different from English. He noted that verbs in the 
Hopi language were extremely rich and expres-
sive. In addition, the use of imaginary plurals was 
completely absent in the Hopi language. For 
example, in English, we use the expression “ten 
days” to refer to a collection of days. In English, 
our concept of time is relative, and as a result we 
use phrases such as the “eleventh day comes 
after the tenth.” In Hopi, however, there is no 
concept of “later,” or relative time. Instead, time 
is conceived as something in the moment and a 
concept that exists on its own. Whorf noticed 
that, as a group of people, the Hopi community 
was very spiritual and held deep convictions in a 
“powerful something,” or an omnipresent “Spirit” 
that resided in everyone’s souls. The Hopi 
language frames the way in which the people talk 
and view the universe around then. By drawing 
parallels between the Hopi language and the 
behavior of the Hopi people, Whorf felt that his 
hypothesis was confirmed: the structure of the 
Hopi language influenced the behavior and beliefs 
of its speakers. He concluded that language is 
something that closely governs one's experience 
of reality. 

Over time, Whorf’s hypothesis has been both 
supported and attacked by numerous theorists. 
Many believe that language and people’s behavior 
are intertwined, that they influence each other in 
many ways. 

Hopefully you now have a better understanding of 
the ideas and theories behind language! Language 
is much more complex than we think, but thanks 
to Benjamin Whorf we can now start to broaden 
our perspectives and ideas about what language 
is, where it comes from, and how it can influence 
the world around us.
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HOW BABIES LEARN TO SPEAK
Writing by ANIA ALBERSKI

“I Can Talk!”
The goo’s and ga’s that a baby emits are the very first stages where they learn how to 
communicate. Not long after they enter the world, babies are becoming socialized by the 
environments that surround them. They hear the soft coos of their parents, the whirring of the 
fan in the corner of their nursery, and the splish-splash of the tap water before they are settled 
down for a bath. All of these noises accustom young babies to their surroundings—social and 
spatial interactions become the center of their learning and adaptation methods.

By the age of 5 or 6, children can string together sentences with complexities matching those of 
their parents. In between, babies undergo a series of four progressions in their language 
development:

REFERENCES:
Wood, D. (2002). Formulaic Language Acquisition and Production: 
Implications for Teaching. TESL Canada 
Journal, 20(1), 01-15. https://doi.org/10.18806/tesl.v20i1.935
Birner, Betty (2019). FAQ: Language Acquisition. Linguistic Society of 
America, https://www.linguisticsociety.org/resource/-
faq-how-do-we-learn-language
Lemetyinen, Henna, (2012). Language Acquisition. Simply Psychology, 
https://www.simplypsychology.org/language.html
Graphics by FreePik

1. Prelinguistic Stage: A newborn begins to react to sounds and other senses 
with babbling and cooing.

2. Holophrase Stage: After about a year, a baby will likely be able to utter one 
word (even though it’s usually adorably mispronounced) in an attempt to 
communicate a full idea. For example, a baby saying “dada” in a frustrated 
tone may mean “dad, come here!”

3. Telegraphic Stage: 18-month old babies begin to create sentences with 
nouns and verbs but not much else in between (e.g. “play doggy”).

4. Complex Stage: As children become ready for pre-K, they’re also ready to 
communicate with conjunctions and prepositions.

BEHAVIORIST THEORY
Introduced by B.F. Skinner in 1957
In its simplest form, behaviorism studies how 
mental states influence our behaviors. Skinner 
molded his language acquisition theories 
around the foundations of behaviorism and 
came up with this…
Babies learn to speak by interacting with their 
environments and associating words with 
objects that they can touch and see. This type 
of learning manifests itself best with positive 
reinforcement—for example, if a baby says 
“toy,” and then is given one, they will begin to 
understand that things they play with are called 
toys.

UNIVERSAL GRAMMAR
Introduced by Noam Chomsky in 1965
Chomsky didn't think Skinner was right! 
Instead, he said that there are way too many 
ideas in the world for there to be categories 
devoted to each. By the time we finish high 
school, we can understand a huge variety of 
concepts, but that doesn’t mean our brain has 
learned all of them one-by-one. So, Chomsky 
decided that language learning must be an 
innate skill, meaning we’re born knowing how to 

do it. He believed that babies are born with 
categories in their brains that deal with differ-
ent parts of grammar, but not every single 
lesson (e.g. general noun-learning, verb-learn-
ing). This view also supports the idea that 
babies (up to six months old) have the ability to 
distinguish between all phonemes in all 
languages. Over time, we lose this ability which 
is why it is hard to break down sounds and 
words in languages that we are not used to 
hearing!

*Phonemes are units of sound that help to distinguish words. 
For example, in English, the difference between the words pat 
and bat are made by the subtle difference in the way we 
pronounce the letters p and b.

CONTEMPORARY THEORIES
Although researchers have discredited many of 
Chomsky’s assertions, there is still no definite 
explanation of the psychological/biological 
processes that allow babies to learn to com-
municate. Today, the most popular belief is that 
babies learn languages through general cogni-
tive acquisition, where babies and children 
gradually begin to understand and pick up on 
patterns of correct grammar and vocabulary 
usage.

There are two regions of the 
brain that are most 

instrumental to language 
learning: BROCA’S AREA 

(responsible for producing 
language) and WERNICKE’S 

AREA (responsible for 
understanding language).
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Have you ever woken up early in the morn-
ing just as the sun was rising? There is typically 
a cacophony of bird chirps and tweets. Have 
you ever wondered what these birds are saying 
to each other? Communication is necessary for 
individuals to work together and for society to 
function. It is no surprise then, that humans are 
not the only animals to communicate with each 
other. There are many examples of complex 
communication in animals such as dolphins, 
prairie dogs, and primates. Some of the most 
interesting, diverse, and complex vocal 
language systems occur between the birds you 
hear chirping every morning. 

Birds have two methods of communication: 
calls and songs. Songs are used to express 
more complex things such as seduction and 
dominance. Some species of birds even contin-
uously sing, as though they enjoy hearing them-
selves. Baby birds learn these songs from their 
parents and other sounds in their vicinity. 
Unlike songs, calls are much less musical and 
serve practical purposes, such as finding other 
birds. Also unlike songs, calls are not learned. 
Studies have found that even birds who were 
isolated as babies, who did not learn how to 
sing, still made the same calls. 
     Thinking on a large scale, bird songs evolved 
independently in three different families of 
birds. The process of developing language 
becomes more complicated when looking at 
how individuals learn to sing. Researchers at 
the Linguistic Data Consortium investigate pho-
nological trajectories in developing birds which 
means they try to find patterns in the notes 

that birds learn. Think about how babies can 
pronounce “d”s and “g”s more easily than 
sounds like “f.” This is why babies are more 
likely to start out saying words like “Da-da” or 
“Dad” than words like “Father” or a derivation 
like “Fa-fa.”

Our increasingly urbanized and noisy world 
is causing big problems for birds. The regular 
level of noise that comes along with living in a 
city—from construction sites to cars honking— 
prevents birds from hearing each other’s calls 
and songs, especially from further distances. 
To counteract this, birds in urban areas have 
started singing at higher pitches than members 
of the same species who live outside the city. 

Bird communication is very complex and 
requires much more research for us to fully 
understand. The way we learn language, the 
way we express our thoughts turns out to be 
not so different than our distant avian cousins.

REFERENCES:

Herman, L. M. (1999). The dolphin’s grammatical competency: 
Comments on Kako (1999).    Animal Learning & Behavior, 27(1), 
18-23.

Slobodchikoff, C. N., Paseka, A., & Verdolin, J. L. (2009). Prairie 
dog alarm calls encode labels about predator colors. Animal 
cognition, 12(3), 435-439.

Arnold, K. & Zuberbühler, K. Language evolution: Semantic 
combinations in primate calls. Nature 441, 303 (2006). 
Meaningful call combinations in a non-human primate. Current 
Biology 18, R202-R203 (2008).

Kroodsma, D. E. (2004). The diversity and plasticity of birdsong. 
Nature’s music: the science of birdsong, 108-131.

Hu, Y., & Cardoso, G. C. (2010). Which birds adjust the frequency 
of vocalizations in urban noise?. Animal Behaviour, 79(4), 
863-867.

Writing by Antonella Sturniolo 

(3) HUNGARIAN, 
which is spoken in 
Hungary, belongs to 
the same language 
family as Finnish, 

so its level of 
difficulty is very 

similar. In addition, 
Hungarian has 14 

vowels and 18 
cases.3 Not only is 
the language tough 

to understand, 
Hungarian also 
uses a lot of 

“throat” sounds 
which are difficult 
to mimic and get 
accustomed to.4
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(1) FINNISH, spoken in 
Finland, is one of the 

most complicated 
languages to learn. It 

does not have German or 
Latin influences since it 
is part of the language 
family known as the 

Finno-Urgic group. This 
language family is made 

up of languages spoken in 
Hungary, Finland, Estonia, 

and parts of western 
Russia. Although their 

alphabet is the same as 
the English alphabet, 
Finnish nouns have 15 
different cases, while 

English nouns only have 
3: the subjective (I), 
objective (me), and 
possessive (my).1

(4) The writing and 
pronunciation is what 
makes THAI, which is 
spoken in Thailand, 

challenging to both learn 
and speak. Unlike the 

English language, there 
are 5 different tones and 
different long and short 

vowel sounds, which 
distinguishes one word 
from another. Unlike the 
English alphabet, which 
has 21 consonants and 5 
vowels, the Thai alphabet 
has 44 consonants and 
32 vowels.5 On average, 

Thai takes approximately 
44 weeks to learn, which 
translates into close to 

1,100 class hours.6

(5) MANDARIN is one of the most difficult 
languages for English speakers to learn. 

Mandarin is one of the many dialects used 
across China.7 Rather than using letters, 

one employs characters to read and write, 
and the language is made up of different 
tones and idioms. Knowing how to speak 

Mandarin does not help your ability to read 
it, and knowing how to read it does not 

really help your ability to speak it!8

(6) ARABIC, spoken mostly in the Middle East and North 
Africa, also uses a different alphabet than the English 

language. Similar to Hebrew, Arabic is read from right to 
left. Arabic sounds are challenging for English speakers 

to learn also due to what may seem to be “throaty” 
noises, such as the ones used in Hungarian. Arabic 
grammar is full of irregular verbs that do not follow 

regular grammar changes, and there are many varying 
dialects of the language. You may hear different forms 

of the language depending on where you travel.9
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2. Cyrillic Alphabet. (2019, Feb. 22). Retrieved March 23, 2019, from 
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3. The 20 Most Di�cult Languages in the World to Learn. (2018, 
April 20). Retrieved February 26, 2019, from 
https://bestlifeonline.com/most-di�cult-languages/
4. Hungarian: One of the Most Di�cult Languages for Foreigners to 
Learn. (2014, Jan. 15).  Retrieved March 23, 2019, from 
https://www.onehourtranslation.com/
5. The 20 Most Di�cult Languages in the World to Learn. (2018, 
April 20). Retrieved  February 26, 2019, from 
https://bestlifeonline.com/most-di�cult-languages/
6. FSI’s Experience with Language Learning. (n.d.). Retrieved March 
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from https://www.theguardian.com/travel/2010/feb/07/learn-ara-
bic-alphabet-table
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(2) The most difficult 
part of learning

RUSSIAN is learning 
the Cyrillic alphabet, 

which looks very 
different from the 

English alphabet we 
are used to.2 Russian is 
full of vowel sounds, 
and spelling is not as 

straightforward as 
spelling in English. For 

example, the word 
“dog” in Russian is 

spelled: собака (pro-
nounced “sobaka”). 

Even imitating a Rus-
sian accent can be a 

challenge to those who 
do not speak the 

language.
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Computer programs and software are everywhere: 
you may not know it, but you interact with com-
puter-programmed devices every day. Programs 
allow us to call our friends, play video games, 
Google search things, listen to music, and so much 
more! As the gateway to technological advance-
ment, programming leads us to create robots, 
self-driving cars, and other cool devices. 

EVOLUTION
In relation to history as we know it, computer 

programming is a new concept. However, humans 
programming a machine can be traced all the way 
back to 60 A.D., when people built puppet 
machines!² These puppets were attached to strings 
that humans pulled on in order to control the 
movement of the puppets. While this wasn’t tech-
nologically involved, it shows the human-machine 
interaction required for the machine to work. 

The first computer programmer was Ada Lovelac, 
who demonstrated knowledge of the modern-day 
computer in 1843 (a whole century before the 
computer was even invented)!³ Although the 
machine she wrote about was never built, her ideas 
regarding an algorithm that could calculate and 
follow instructions had lasting impacts. Ada also 
made her mark by overcoming gender stereotypes 
in a time when STEM fields were dominated by 
men. Now, the second Tuesday of every October is 
known as Ada Lovelace Day, a day to celebrate 
contributions of women to the STEM field.

After electronic computers were invented, 
programming languages started to develop quicker. 
In 1949, the first high-level programming language, 
named Short Code, was created by John Mauchly,⁴ 
and it was used to represent mathematical expres-
sions. High-level programming is closer to human 
language and easier for us to code, and requires 
translation to be understood by a computer 
processor.

When the Internet was created in the mid-1990s, 
programming languages were given a new opportu-
nity to develop. Functional programming languages, 
which use user inputs to create an output, became 
widespread. Additionally, most languages that 
developed were object-oriented programming, 
based around “objects” that contain data as attri-
butes. Java, arguably the most popular program-
ming language, and C#, created by Microsoft, are 
examples of object-oriented programming.

When two people don’t speak a common language, it can be difficult to 
communicate. While humans can communicate with each other using over 
7,000 spoken languages,¹ how do humans interact with other things, like 

technology? Just as we must communicate with each other, devices must 
be communicated with to know what to do. Since humans and computers 
didn’t share a common language, programming languages were created to 
connect them! Unlike us, computers rely on code, written in programming 

languages, as instructions for completing tasks. Programming involves 
writing commands in a language that computers can understand and 

implement, leading to programs that advance human lives.

REFERENCES
How many languages are there in the world? (2019, February 21). Retrieved from https://www.ethnologue.com/guides/how-many-languages
Hansel. (2019, February 14). The History of Coding and Computer Programming. Retrieved from https://www.thecoderschool.com/blog/the-history-of-coding-and-computer-programming/
Britannica, T. E. (2019, February 07). Ada Lovelace. Retrieved from https://www.britannica.com/biography/Ada-Lovelace
What was the first computer programming language? (2018, January 24). Retrieved from https://www.computerhope.com/issues/ch001621.htm
Guide to Programming Languages. Retrieved from https://www.computerscience.org/resources/computer-programming-languages/

Today, it is hard to count exactly how many 
programming languages exist. Estimations range 
from hundreds to thousands! Some are more 
complex than others and many serve different 
purposes, making it difficult to determine the 
boundary of defining a programming language. 
Some of the most popular languages are Java, 
JavaScript, Python, Swift, C and Ruby.⁵ Java is used 
to run billions of devices, is claimed as a skill by 
millions of LinkedIn users, and is taught in many 
introductory level programming courses in high 
schools and colleges. Python is another common 
language taught in schools and is known as one of 
the easiest languages to learn. Major social media 
platforms, such as Instagram and Pinterest, were 
created with Python. 

LEARNING TO PROGRAM
Programming languages may look foreign, but 

learning them is pretty simple compared to human 
languages! The first step is to pick a language to 
learn; it is smart to pick a simpler language, like 
Python or Scratch, to begin with. 

Most languages have similar fundamental struc-
tures, such as variables, conditional statements, 
and functions. Variables are used by programmers 
to store data, such as numbers or characters, and 
can be continuously used throughout a program. 
Conditional statements, such as “if-then” state-
ments, prompt an action if a certain statement is 
true (if this is true, then this action will happen). 
Another example of a conditional statement is an 
“if-then-else” statement, following the logic that if 
this is true, then this action will happen, but if the 
first statement is false, then a different action will 
occur. Functions are smaller programs used in a 
larger piece of code. Programmers take advantage 
of this because functions allow coding to be clearer 
and less complicated since they can be reused. 
Each language has unique syntax and functional-
ities, so some may be better suited for a task than 
others. Using the proper programming language for 
a specific task saves time and helps avoid chal-
lenges!

There is a lot to both learn and discover in the 
world of computer programming. You can start 
learning programming languages now: check out 
code.org or scratch.mit.edu to make your own 
computer program!

hello, world!
Python: print(“Hello, World!”)

Java: public class Hello {
  Public static void main(String[]args) {
   System.out.println(“Hello, World!”)
  }
 }

Ruby: puts “Hello, World!”

Writing by AMY GUO  •  Design by AVA CRUZ
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The inner ear is filled with 
liquid and contains a structure 
called the cochlea, which looks 
like a snail shell. This structure 
contains many inner hair cells. 
When these vibrate, they 
convert sound signals into 
electrical signals that the brain 
can understand. This electrical 
signal is sent along the audito-
ry nerve to the primary audito-
ry cortex in the brain, and the 
sound is processed!

Our ears are responsible for helping us hear 
and keeping our balance. They are made up of 
three parts: the outer, middle, and inner ear.

Have you ever wondered what exactly is happening 
whenever you sing in the shower, listen to your 

favorite music, or do a drum solo on the desk? Do 
you ever wonder what sound actually is, and how 

our brains can understand it? For hundreds of 
years, scientists have investigated the inner 

workings of our ears, and the different parts of the 
brain that help us understand sound. The auditory 
system is the group of body parts responsible for 
capturing sound waves and translating it into a 

form our brains can understand.

The waves then cause the 
eardrum to vibrate. These 
vibrations are passed along 
different parts of the ear. In 
the middle ear, there are three 
very tiny bones called the 
hammer, anvil, and stirrup that 
vibrate at a higher pressure 
and aid in sound amplification. 
This amplification is necessary 
to help move through the inner 
ear. Next, the vibrations enter 
the oval window.
 
Fun Fact: the stirrup (or 
stapes) is the smallest bone in 
the human body!

This contains the pinna (or 
auricle), which is the first point 
of contact for sound waves. 
The pinna helps the brain 
figure out where exactly sound 
is coming from by reflecting or 
“catching” sound waves in its 
flaps. The sound waves then 
travel down the auditory canal 
toward the eardrum, which 
separates the outer and middle 
ear. This sound is amplified, or 
made louder, as it travels 
through the ear.

Sound is a type of wave which is formed from differences in air pressure. For 
example, when you hit a drum, it vibrates, which causes the air around the 
drum to also vibrate. The vibrating air leads to changes in air pressure. An 
increase in pressure is called compression, while a decrease in pressure is 
called rarefaction.1

You can hear sound in any substance. That means that even when underwater, 
your ears can detect waves of sound.

In contrast, sound cannot travel in a vacuum*, so there is no sound in space!

Sound travels at 343 meters per second, and its frequency (number of vibra-
tions per second) is measured in Hertz (Hz). Humans can hear frequencies of 
sound between 20- 20,000 Hz.2

Sounds with higher pitches have higher frequencies. Think of a dog whistle: it 
has a very high pitch, so it also has a high frequency.

*Buzzword! A vacuum is an area where there is no atmosphere. This means 
there are no particles, there is no air, and nothing occupies than space.
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