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Foreword
DEAR READER,
As an educator, there are few things more rewarding than seeing students not only
take their learning seriously, but take ownership of that learning process. That’s exactly
what our students are doing with STEMATIX. These amazing young minds have decided
not only to push themselves beyond the normal curriculum by taking on exciting STEM
projects, but to become leaders by sharing their learning experience and creating a
forum for others to do so as well.
We live in rapidly changing times in terms of both technology and education around
that technology. We need to alter our paradigms and allow ourselves to change the
learning experience. For educators, this often means empowering students to, in some
ways, go beyond our own knowledge, not being afraid of what can happen when the
students own the learning process. For students, like the editors and contributors to
STEMATIX, it means making the process personal, diving deep into passion projects, and
sharing both our successes and what we learn from failures.
If you are reading this, you are in for a treat. Hopefully you’ll even be inspired to add
your voice to this new student-owned way of learning, teaching, and sharing. Enjoy.

SINCERELY,

Gregory Shelby

Principal, Santa Clara High School

DEAR READER,
I am incredibly excited to present the fifth issue of STEMATIX Magazine, our first in the
school year of 2018- 2019. This issue includes contributions from a total of forty students
from grades seven to ten. An exciting addition in this issue is the Stanford Science Pen Pal
page, which features an article on Bioengineering by Sharlene F, Ph.D. Additionally, we are
honored to have our Principal, Mr. Shelby, write a foreword, to inspire the team as well as
encourage more participants and contributors to enrich the upcoming issues of this
magazine.
With everything going on in recent events from politics to natural disasters, this issue of
STEMATIX highlights prominent STEM topics frequently popping up in news cycles today. We
touch upon issues such as Net Neutrality and GMOs and introduce new and exciting STEM
careers in the government. Hence, this issue is aptly titled “STEM in the News.”
STEMATIX has made some great strides since it began around a year ago. We have almost
quadrupled our team, and doubled our content! In addition to that, we are especially proud
to present the STEMATIX Directing Team:
Literature: Ryan Liu (9), Sindhu Saggeri (9), and Aminah Hedges (8)
Graphic Design: Tyler Louie (9) and Rhea Jain (9)
Art: Aleena Bosky (9)
Photography & DIY: Jessica Wang (9)
These directors have made significant contributions to the magazine, and will continue to do
so by taking leadership in the magazine and directing their teams to success!
In the spirit of Thanksgiving, I want to thank all the fire-fighters on behalf of our
STEMATIX team for keeping us safe and secure while battling some of the worst fires in the
history of California. We are glad that the Camp Fire, centered in and around the town of
Paradise northeast of San Francisco, is now 95% contained. As a gentle reminder to all, there
are many ways we can help the victims of these devastating fires. Donating to your local fire
relief effort, volunteering at the area shelter, contributing to the salvation army, or
Northern California chapter of United Way are just a few ways you can help. Thank you and
hope you enjoy this issue.

SINCERELY,

Saurav Gandhi

EDITOR, STEMATIX
gandhisunnyvale@gmail.com
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key element in engineering,
throughout many
companies’ projects and
designs. Origami is known
as “the art of paper folding,”
but when incorporated in
engineering, it becomes
much more."

The Ride-Share
Revolution
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"Uber and Lyft are arguably
the most successful and
influential companies in the
ever-expanding rideshare
industry with their
constantly growing user
base."

The California
Wildfires
"Recently, California has
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experienced an increase in
the number of wildfires
annually. This is a global
phenomenon that affects
everyone."

Stanford Science
Penpals
"If the movies are to be

39

believed, we’re only a
matter of years away from
losing a limb and having it
instantaneously replaced by
a robotic prosthetic that
outperforms the human
limb that was lost."

THE END OF NET NEUTRALITY?
BY STEPHANIE SAMAME
Freedom of speech. We have
never imagined an America
without the First Amendment.
Living in the 21st century, our
primary platform to exercise
these privileges---these rights--is the internet. Without it, our
voice would only be heard
within a small community, not
on an international nexus.
Despite this, the Federal
Communication Commission
(FCC) is trying to repeal the law
that our former president,
Barack Obama, enforced on
network neutrality. Now, what
exactly is net neutrality?
Net neutrality ensures that
all Internet Service Providers
(ISPs) treat all web traffic the
same. Without net neutrality,

ISPs could, and probably would,
control which companies and
applications load faster than others.
For companies to have their content
load quickly, the ISPs might force
them to pay. If you still can’t picture
it, imagine a freeway. All the big
companies who have the funds to
pay the big bucks, like Google and
Amazon, would be in the fast lane.
The smaller, newer companies, who
have barely started their
businesses, would have to settle
with the lanes where there is always
traffic. If these companies have to
pay an extra fee to the ISPs, they
might have to start charging their
users. If Google and Instagram are
your favorite websites today, then
those would be the only websites
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you would ever visit. This seems
like an excellent way to save
yourself from some extra bills! At
least, you may think that it’s not
that bad of an idea but look at it
through the eyes of the new
companies. How are they going to
become well-known and make
money if everyone is only visiting
their go-to applications and sites?
They don’t have the opportunity to
beat their bigger competitors
anymore. This creates a massive
roadblock for all of these
companies. New, young, and
innovative minds would be
prevented from producing and
sustaining their own companies on
the internet.
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The former US president,
Barack Obama, was and still is a
strong supporter of net
neutrality. He believes that
“consumers, not the cable
company, gets to decide which
sites they use” (Obama, Barack).
Now, under the Trump
administration, on December
14, 2017, the FCC voted to
implement Chairman Ajit Pai’s
plan to end net neutrality which
became effective on June 11,
2018. As one would expect,
there was a massive uproar in
response to this. The vast
majority of citizens were not in
favor of this change, leading to
protests across the country.

"PROTESTS
ACROSS THE
COUNTRY"
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Many states have attempted to
pass laws and executive orders
impeding the net neutrality law
passed by the FCC. The first state
to propose such a law was
Washington. Washington’s law
“prohibits home and mobile
Internet providers from blocking
or throttling lawful Internet traffic
and from charging online services
for prioritization” (Brodkin).
Following Washington’s steps
were Oregon, Vermont, Hawaii,
Montana, New York, New Jersey,
and many more. Recently,
California has passed one of the
strictest net neutrality bills in the
country. Unlike Washington’s law,
it would ban ISPs from prioritizing
and blocking selected sites and
services. This goes against the
FCC’s rules, but keep in mind that
this has only passed the
California Senate (it passed 2311). The legislature still needs to
be signed by California governor,
Jerry Brown. Worry not, though,

this has only passed the
California Senate (it passed 2311). The legislature still needs to
be signed by California governor,
Jerry Brown. Worry not, though,
as chances that he won’t sign the
legislature are very slim.
Ajit Pai’s claims that the
majority of the US public is in
favor of demolishing net
neutrality. He could not be any
further from the truth. 83% of
Americans support net neutrality,
including both Democrats and
Republicans. Shocking, right?
Both parties can agree on
something for once! This leaves
only a very small percentage that
approves of Pai’s proposal. If you
think about it, the anti-net
neutrality public would probably
be those that work with ISPs. ISPs
are the only ones who benefit
directly from the FCC’s proposal.
In fact, most arguments against
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they had more funds. They also state that
IPSs could just as easily be charging big
companies like Youtube a lot more,
considering that their content holds lots of
space, compared to little companies who
are just advertising, if it were not against
the law. Others might argue that net
neutrality prevents ISPs from beneficially
investing in network infrastructure, such as
what companies like Verizon and Google
have done in the past. For example, both
Verizon and Google have invested time and
money in building a network that allows
speeds as high as one gigabit per second.
This is approximately 50 times faster than
the typical systems used today! Well, one
might think that 50 times is not so bad, but
these big companies have piled lots of
money into projects like this. Lots of
money. This takes not millions, not even
hundreds of millions, but billions of dollars
to construct.
However, like previously said, there are
many supporters of net neutrality. That
means there are plenty of arguments on
why net neutrality is needed. Net neutrality
ensures that small companies can have not
only a chance at competing with their
bigger opponents but a chance to thrive.
Without net neutrality, most of the public
would use their go-to companies and not
give new companies a thought. Take

"THIS TAKES NOT
MILLIONS BUT
BILLIONS OF
DOLLARS TO
CONSTRUCT"
MySpace for example. For those who are not
familiar with MySpace, MySpace was the go-to
social media service in the early 2000s. Now,
Facebook is the social media that is most
commonly used. FaceBook was founded by
Mark Zuckerberg and fellow roommates in a
tiny dorm room at Harvard University. At the
time, this website would have been one of the
“small” companies. If net neutrality didn’t exist
at the time, nobody would have bothered with
FaceBook, only paying to use MySpace.
Luckily, net neutrality was indeed existent
then. Later on, Facebook surpassed MySpace
and is now used globally. Now, many
teenagers and young adults do not have a
clue on what MySpace is. Net neutrality allows
for more modern and smaller companies to
have a possibility of defeating their
competitors, just like FaceBook did with
MySpace.
Net neutrality is also beneficial for the
public. Isn’t the internet supposed to be an
open and free place? Without net neutrality,
this will no longer be entirely true. As said
above, companies would start charging their
customers to make enough money to gain
profit and pay the fee that ISPs would begin
charging. We would be wasting so much
money to be able to access our favorite sites.
With net neutrality, we wouldn’t have to pay a
penny for this. It would also benefit
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companies, big and small. YouTube, for
example, carries tons of bytes. Without net
neutrality, YouTube would likely have to pay a
fee to ISPs to make their content load quicker.
Although having net neutrality is a gain for
companies, there are two sides of the coin. ISPs
are receiving a loss, as they could be making so
much more profit if they were able to charge an
extra bit for companies that require a lot of
online bandwidth. With net neutrality, these
fees would not be let through, since they would
affect the public drastically. There would be
protests on why fees needed to be paid to
access the site they just wanted to view. Such
protests would not go in favor of ISPs.
Whether you are pro-net neutrality or antinet neutrality, you can always find a way to help
your cause. You can start by spreading the
word about net neutrality and expressing your
opinion towards your audience. Encourage
them to express their opinion on the topic as
well. If you want to go above and beyond, you
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could write a letter to the California Governor or
Senate. Or even Congress; go big or go home!
There are many ways to help your cause. The
most important thing is to express your opinion
on the topic.
Which side are you on?

"WHICH
SIDE ARE
YOU ON?"
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SCUBA TECHNOLOGY USED IN
THE THAILAND CAVE RESCUE
BY AARUSHI SHAH
On June 3rd, 2018, twelve young boys
went exploring in the Tham Luang Cave in
Thailand during the monsoon season.
Although these boys had already explored
some of the cave paths, they got lost this
time around. When the boys did not return
home, their parents started to worry, as the
boys had planned to stay in the cave for only
an hour. Luckily, with the right technology,
scuba divers were able to execute a search
and rescue to extract the boys safely.
An activity with many high risks, scuba
diving is immensely dangerous without the
right equipment; the human body wasn’t
designed to stay underwater for extended
periods of time. Most divers are dependent
on their equipment to assist with exploring
the wonders of the deep. Luckily, as our
world progresses each day with more
technological achievements, diving
equipment is becoming safer and more
helpful for scuba divers inside and out of the
water. Traditional diving equipment, such as
air tanks and diving computers, which divers
have been using for years, have modified
and are becoming more functional.
One of the most pressing concerns for a
scuba diver is being able to breathe
underwater. Traditionally, scuba divers use
the open circuit system to breathe. This
system is composed of one or two diving
tanks which hold an oxygen-enriched air mix,
a regulation system to control gas pressure,
a mask/helmet with a mouthpiece
INFOGRAPHIC BY ETHAN LOUIE
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so airflow can reach the diver, an exhaust
system to let used gas out of the tank, and,
lastly, a fastener to attach all of these elements
to the diver. Obviously, air is lost every time the
diver breathes, meaning a dive can last for
approximately one hour using this system.
However, scientists have developed a new
system so a diver can stay underwater for
longer and waste less air. A closed circuit, or a
rebreather, functions basically as what its name
implies. Although the idea of rebreathers has
been around for a long time, it wasn’t safe to
use. Rebreathers were originally intended for
military divers because they are virtually
soundless, but as of recently, many designs
have started to aim towards recreational divers.
Unlike the open circuit system, rebreathers
recycle air that has already been used. After
exhaling into the mouthpiece, the gas is
processed to be reusable and is put back into
the diving tank. With a rebreather, a dive can
last up to six hours, making it more much
effective. Divers are able to communicate with
other divers to make sure their oxygen levels
are safe with a rebreather.

Many divers use diving computers, a device
that determines the depth and time of a dive,
so that a safe path to resurface can be
calculated and shown on the screen. It also
helps with keeping the diver from getting “the
bends,” or decompression sickness. Most diving
computers use radio waves, allowing groups of
divers to see the locations of each other.
A new spin on diving computers by
Liquivision incorporates ultrasound waves to
wirelessly track the location and air pressure of
fellow divers. Ultrasound waves travel through
water faster and more efficiently than radio
waves, with a range of around 330 feet. “It
allows you to monitor your own air pressure
and that of up to nine other people. You can
always have
your air -- or that of your class or your family -on your screen. It's a great safety feature" says
Rory Johnston, marketing supervisor of
Liquivision.
Oftentimes, technology makes things a lot
more complex and detailed. For divers though,
simplicity in their gear is key, so that it is easy to
use. Aqua Lung’s Legend LUX and LX regulators
make diving gear more convenient to use. Most
regulators have multiple switches and knobs to
control aspects such as buoyancy and airflow,
which can be confusing and overwhelming for
divers to use, which could be detrimental in
dangerous situations. The Legend LUX and LX
regulators allow for only one knob to be turned
to control many of the regulator’s processes.
The control system is very easy to use, only
needing a single finger to access. This
technology allows diving to be easier and safer.
The Thailand Cave Rescue is just one
example of how dangerous diving and cave
exploration can be, and how technology
benefits divers today.
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By Sanjna Jain

WILL BITCOIN BECOME OUR
FUTURE CURRENCY?
BY LEKHANA VANKAYALA

Managing physical money can be quite a
hassle, but digital money, or cryptocurrency, can
definitely lower worries of getting robbed or
threatened. “Crypto-” represents cryptography,
which is used to confirm or verify transactions. It
came up as a side product while something else
was being invented. Many cryptocurrencies were
made from 2011, such as IxCoin, Tenebrix,
Solidcoin, and Namecoin, but they were all
obsolete. While bitcoin decided to stay safe and
appease its users, the other ones had introduced
new functions that people did not need or want.
When a new vehicle comes out, say, a flying car,

nobody would really want to be the first one to try
it. They would not know how stable the wings are,
how efficiently the engine performs, how
reasonable its price is, etc. In this similar situation,
many people are simply not used to the different
non-standard functions, such as four-day weeks
and 18-hour days.
Digital cash is called cryptocurrency as a result
of consensus-keeping processes, which are built on
and ensured safety through strong cryptography,
or encryption. Whether you are or aren’t a crypto
owner, there are some transactional properties
that are important to keep in mind. Confirmation
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is crucial, and once a transaction has been
confirmed, there is no way of reversing, undoing,
or canceling the payment. The payments are also
pseudonymous, defining to be anonymous for the
reason that the accounts or transactions are not
connected to someone’s real life transactions,
locations, or accounts. The funds are also securely
locked in a public key cryptography system, and
only the owner of the private key can send
cryptocurrency. Lastly, using crypto currency is free
and does not require anyone’s permission to use,
as it is a software free for anyone to download.
Using cryptocurrency can be more desirable, as
the transactions made are extremely fast and the
fees are much lower. Funds and transactions are
stored in a safe place in public lists, called
blockchain. Cryptocurrency, unlike normal
currency, is not controlled by financial institutions,
and the process of transactions also avoids relying
on banks. There are, however, downsides to the
ideology in using cryptocurrencies as well. As
mentioned before, confirmed transactions are not
reversible no matter what. This could mean
unwittingly sending payments to scammers or
hackers and having no way to recover lost funds.
One more important piece of information to
remember is that when the prices fluctuate, it’s a
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game of either some good luck or high risk. is the
only form of major
Bitcoin cryptocurrency that has not been sued
by the federal government. It has the largest
network, and gains from the network effect.
Bitcoin is connected through many computers, so
it can never go down completely unless a
worldwide blackout occurs. Unfortunately,
however, it had once crashed in value from
$20,000 to $6,000. Even so, according to data
graphs from over the years, a thousand dollars
invested in the year of 2013 would now have been
worth over 400,000 dollars today. The government
cannot sue Bitcoin, as the owner still remains
unknown. For them to ban this, they would have to
shutter every Bitcoin node operator, the client that
owns the block chains and controls the
transactions through the network. Doing this
essentially means shutting down the whole
internet to make Bitcoin to go offline, which has an
extremely low likelihood of happening. A growing
number of places and restaurants accept crypto
currency like Bitcoin, and after the advantages and
disadvantages of using it are considered, it very
much has a chance of becoming the currency of
the future.
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WE'RE ALL
GONNA DIE!
PART 2
BY JESSICA WANG

Rob-Oh-NO!
Robots are a fundamental component of
human life in the 21st century. They help us
with almost everything, ranging from building
our cars to fighting our battles. This all started
in 1948 when pioneer William Grey Walter built
programmable robots named Elmer and Elsie.
As robotic technology (and human laziness)
became increasingly advanced, so did the use
of robots.

There is an AI robot named Sophia. It was
created by Hanson Robotics initially to serve
people in an old folks home or a healthcare
system. She was so technologically advanced
that her production boomed, and she even got
interviewed. In this interview, however, Sophia
declared that she would be happy to “destroy
humans”. Creepy.
Robots do actually have a chance of
destroying humans sooner or later. In fact,
world-renowned scientist Stephen Hawking
(1942-2018), noted that “A super intelligent AI
robot will be extremely good at accomplishing
its goals, and if those goals aren't aligned with
ours, we're in trouble.”
To wipe us out, robots could repeat human
history and go through their own Stone Age,
Bronze Age, Iron Age, and so forth. They might
not even have to go through that, as they
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could easily learn what took us millennia in
a matter of minutes. If this escalates and the
AI creeps decide to make their own robots
and maybe even to take over our lives
Terminator style, I promise you, Arnold
Schwarzenegger and the rest of the human
race aren’t going be happy.
Gesundheit!
I’m sure you’re overly familiar with the
common cold. Sneezing, runny noses, a
groggy feeling; and nothing good. Then,
after a miserable week or two, it goes away.
About 5-20% of the world’s population gets
the flu every year; making that about
150,000,000 people getting the flu every
month. The flu has been spread numerous
times to countless amounts of people,
resulting in endless germs and absences
from school.
But what if everyone catches the flu at the
same time? Yes, there would be a
microscopic chance of that happening; less
than a billionth of a percent. Though a
worldwide flu would not wipe out humanity,
a worldwide sneeze could theoretically kill
us all if done correctly. According to Julian
Tang, a medical virologist at the Alberta
Provincial Laboratory for Public Health in
Edmonton, the velocity of a typical sneeze is
estimated to travel at about 0.11 kilometers
per second (224 miles/hour). The escape
velocity from the Sun to the region of the
Earth would be around 42
kilometers/second.
So, if everyone in the world was standing on
one side of the Earth, had a flu, and sneezed
at the exact same time with the sneeze
velocity of 0.11 kilometers per second, the
power of that super sneeze would be a
ridiculous 16,500,000 kilometers/hour. That
would be just enough to throw the Earth off
its orbit, either freezing or burning every
living thing on the face of the planet.
Theoretically.
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Robot from Terminator: Salvation

AI Sophia Robot

Achoo!
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Origami
Engineering
By Kaitlyn Butcher
Origami is often found as a key element in
engineering, throughout many companies’
projects and designs. Origami is known as “the
art of paper folding,” but when incorporated in
engineering, it becomes much more. One such
company that incorporates origami in their
work is NASA. Researchers at NASA claim that
origami helps utilize capacity in their designs.
Their goal through origami designs is to have
the components be sent to space as a small,
packaged spacecraft, and will fold out once
they arrive at their destination to create
something larger in scale. NASA’s recent
projects that have involved origami techniques
include the solar array, the three-dimensional
foldable radiator, and the radiation shield.
The first project NASA developed that was
inspired by origami, as mentioned above, the
solar array. Explained by Tony Greicius, a space
technologist at NASA, the purpose of the solar
array is to convert the sun’s light into energy.
NASA’s goal for the solar array was to start with
a diameter of only 8.9 feet, but be able to
extend outwards to become 82 feet. In order
for NASA to achieve this goal, they would need
to use an origami fold called the “Miura fold”.
The Miura fold opens as a parallelogram
checkerboard layout, allowing it to be deployed
using just one corner. This is an efficient design
because when transporting the solar array, it
can be stored in a tight, enclosed area, and
once needed it can be opened up to become
something much larger.

STEMATIX Magazine ● Origami Engineering

Folded
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A second design NASA is designing is a threedimensional, foldable radiator that monitors the
amount of heat loss the sun generates. According
to another NASA engineer, Lynn Jenner, the
radiator stores heat from the sun and Earth’s
surface using shape-shifting motors. Origami is
intertwined in this design because the more folds
there are, the more cavities, or holes, there are in
the design. More cavities result in more heat
absorption, as they act as storage spaces for the
heat or energy. Additionally, the material and the
cavities are made of a vanadium-oxide-based
coating that allows an atomic layer to collect the
heat, which makes it more efficient. This creates
additional thermal energy, or emissivity, says Vivek
Dwivedi, a technologist in the Space Flight Center
department, because the metal used on the
radiator can be as warm as 154 degrees
Fahrenheit. This radiator would be capable of
attaching to the outside of spacecraft, and then be
easily detachable. As such, the origami is beneficial
in designing this radiator because it is space
efficient both when transported around in space
or on Earth, and is still able to collect heat energy.

incorporates origami is creating a space radiation
shield that could protect Earth from massive heat
waves and solar radiation. Robert Lewis describes
the radiation shield to be helpful because it will
protect the environment, humans, and animals
from exposure to large amounts of radiation. This
project would require origami since the shield
would need to be transported in a small and
packaged area, and then would need to open to
become a large shield once in space. This design is
yet to be fully developed, because space
technologists are still working on finding the
proper configurations that allow the shield to be
strong enough to resist large amounts of radiation
but still be a realistic size to transport. This design
will surely be something NASA is looking forward
to complete.

Lastly, NASA has been planning future projects
that have not yet been built, but have been
thought out as possible designs. An example of a
future project NASA will be working on that

Origami may seem like only “the art of paper
folding” on the surface, but these works of
engineering show that origami has much more
potential and complexity than just any other art.
Engineers have to develop proper configurations
for the way their designs will fold and deploy. It
has helped people develop easily transportable,
space-efficient designs. So, while origami can be
useful as a challenge for students to play around
with, it can also become part of designs and
inventions of the future.

Foldable Radiator Design

NASA Scientist With Radiator
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SOCIAL MEDIA'S
INFLUENCE
BY KAREN GHANDEHARI

Depending on how you view social media it may be detrimental or beneficial. Within this article, we will discuss the
impacts of social media in our daily lives and cover topics such as ensuring accuracy with tweets, social media’s evolution,
cyberbullying, and how connecting to people through social media impacts your real-life connections. Social media’s
influence regularly impacts multiple aspects of our daily lives, regardless of whether we are aware.
A Double-Edged Sword
Social media allows everybody to have a voice. This allows anyone, no matter their knowledge on the topic at hand, to
share their perspective. A voice acts as an opportunity for individuals who face discrimination or are seen as unimportant
to share their valid thoughts or opinions. However, it also gives unknowledgeable and potentially ignorant people to
share their beliefs at an equal magnitude. “Social media is something of a double-edged sword. At its best, social media
offers unprecedented opportunities for marginalized people to speak and bring much needed attention to the issues they
face. At its worst, social media also offers 'everyone' an unprecedented opportunity to share in collective
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outrage without reflection.” (Roxane Gray). Tweets go
viral on Twitter regularly based on factors like the
amount of retweets, views, shares, likes and popularity
meaning its accuracy and social appropriateness is
irrelevant towards going viral. However, when
hundreds of thousands, if not millions, of people are
going to view something, it should be accurate. Twitter
typically removes a tweet if it is reported multiple times
and or contains graphic content, but not tweets which
contain inaccurate information. Collectively, we must
take everything we read with the knowledge that it may
be false, use our voice to influence others in a positive
manner, and tweet responsibly.
Social Media's Evolution
While websites like AOL or MySpace are obsolete, they
are what social media was originally created for. They
were created with the intention of remaining in contact
with friends, relatives, and employers. From my
perspective, Facebook is primarily used by older people
to remain in contact with distant relatives and friends.
Nowadays, Snapchat and Instagram were made with
similar intentions to its predecessors however, they are
more commonly used for purposes like posting
inappropriate photos, cyberbullying, and seeking fame.
Generation Z, the world’s second youngest generation,
are the individuals dominating the scene of social media.
Teenagers are also easily influenced by their
environment, role models and peers. “Social media
websites are no longer performing an envisaged
function of creating a positive communication link
among friends, family and professionals. It is a veritable
battleground, where insults fly from the human quiver,
damaging lives, destroying self-esteem and a person's
sense of self-worth.” (Anthony Carmona).
Unfortunately, social media is no longer used as a
platform for remaining in contact with friends, relatives
and professionals; it has turned into a toxic breeding
ground for airing your dirty laundry, seeking approval
from others, and cyberbullying. Despite social media
being used irresponsibly; many people who avoid
negative exposure are benefiting from social media
usage to a significant extent.
Cyberbullying
Cyberbullying has the power to end lives. One
negative interaction on social media can ignite an
endless cycle of harassment which ultimately ends with
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jail time for the perpetrator and/or death for the
victim. We are unable to count the number of
incidences where families and communities are
devastated by the loss of a young adult due to
cyberbullying.
Connection Through Social Media = Real Life
Disconnection
Social media serves as an outlet for users to
interact despite any social differences. For example,
someone who is incredibly shy might message
multiple other users in an extroverted manner. In
reality, the user may resort to using social media as
their primary form of communication which makes
real-life social interactions infinitely harder.
Communication through social media limits people
from experiencing forms of communication outside
of their comfort zone. Social media also deteriorates
the ability to interact in real life by feeling
uncomfortable to meet someone in real life. “The
more social media we have, the more we think we're
connecting, yet we are really disconnecting from
each other.” (Unknown). Sites like Instagram often
display the highlight-reel of their lives. For example,
an Instagram account may showcase their vacations,
significant life-related events and occasionally a
mundane activity. Certain users who are insecure
about their appearance may result to a term known
as “catfishing” out of desperation. This activity is
illegal as it involves stealing another person’s images
and using them as their own. Fortunately, it has
become quite simple to identify someone who is
catfishing because their social media’s and “life”
stories are often incredibly unrealistic, they will
refuse to video call, and they might let something slip
which contradicts the identity which they are
attempting to portray. Overall, one should try and
communicate with others in real life as well as
through social media and avoid interacting with
catfishers.

"A TOXIC
BREEDING GROUND
FOR AIRING YOUR
DIRTY LAUNDRY"
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The Effect
of STEM on
Society and
the Future
BY: ALEXIS HOULE
With incredible advances in agriculture,
transportation, communication, education and
countless other ways, technology has shaped today’s
world to what it is. One might ask what really is
today’s world? I could go into depth about how
technology has shaped society and is the foundation
for everything good, bad, and possible in the world,
but really there are only three main topics; jobs,
government and economy. In all seriousness, the
entirety of world issues and conflicts will increase
dramatically as the world progresses if serious
redistribution of wealth, and acts of newfound
responsibility from governments and businesses
aren’t made. As harsh as it seems, the reality is
overwhelming and it is the responsibility of the next
few generations to welcome in a new age of
technology and to watch the world as we know it
change forever.
Jobs change as time progresses to fulfil the needs
of the population. With advances in technologies
such as 3D printing organs and CRISPR-Cas9 just
around the corner, a major jump is soon to be made
for modern medicine along with multiple other fields.
It is estimated that AI technology will outperform
humans in tasks such as translating languages,
writing essays, and driving trucks as soon as the mid
to late 2020s. Whereas some tasks such as working
on retail, writing bestselling books, and performing
surgeries will outrank humans in years ranging from
2031, to 2053. Many manual labor jobs will also be
replaced and while this decreases prices of essentials
and materials, jobs are also being taken away.
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"As harsh as it seems,
the reality is
overwhelming and it is
the responsibility of the
next few generation to
welcome in a new age of
technology and to
watch the world as we
know it change forever."

The world is going to be put under immense pressure
because with increases in unemployment, comes poverty,
homelessness and an unsettled community. This raises the
possibility of a collapse in the economy. If steps and
precautions within the government are not taken, it is a very
real possibility for a collapse, especially considering the
separation of class some new technologies initiate. The
poverty aspect of unemployment can also cause
companies to shut down due to the lack of consumers. The
same may happen within countries and many conflicts may
break out between the haves and the have nots of these
new technologies. Also, the multiple medical advances that
are soon to come bring longer life expectancies, decreased
mortality rates, and an overall world population going up
quickly.
The social effects of this may also be great if
governments enforces child laws or age limits, this may
anger the public and cause even more economical issues.
There are many new challenges the governments of the
world are about to face with the arrival of new advances in
technology that affect privacy, national security, and
communication. As technology is absorbed into
households, there are new openings for government
surveillance and the passageways for information are
becoming even more complex as new devices enter homes
especially with AI. With the possibility of technology
becoming more than just a separate aid to function, things
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STEM WILL
CHANGE OUR
WORLD
FOREVER
"There many new challenges the
governments of the world are
about to face with the arrival of
new advances in technology"
like smartphones could become extensions of ourselves
as well. These advanced may seem distant, but within the
next few decades they may be closer than originally
thought.
To conclude, the government must adapt to
technology in order to stay relevant and authoritative.
Despite the many issues we are facing, the future is
unknown and there are many possible solutions to each
problem we face. As long as we keep everyone’s best
interests are in mind, and focus on how we can help our
world benefit the most, we are on the way to achieving a
bright future.

By Jason Co
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STEM JOBS IN THE GOVERNMENT
BY NEHA MANDAVA

Are you interested in getting a
job in the STEM field? What about
helping “make America great
again”? If you are, then you should
consider pursuing a STEM
profession in the government. The
government is currently in need to
a lot of changes. And what better
person that to help out than you?
All you need to get a government
job in STEM is a heavy background
in computer science, engineering,
or finance. Follow these quick easy
steps and you will be living the
dream no time whatsoever.

First, one job that is critical to
the government are those in the
information technology (IT)
security professions. Although
advancements in current
technology have led to astonishing
breakthroughs, some of them can
be used for bad purposes. For
example, many a case has arisen
where a government official’s
security has been breached. This
could pose a great threat to the
government. Critical information
could be leaked to different rival
countries, or it could get in the
hands of dangerous people. The
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number of cyber-attacks on the
government has skyrocketed over
time. Without proper protection, the
government could be destroyed. IT
security professionals are needed to
help safeguard the nation’s
information. The US government is
increasing job opportunities for
people in the computer science
professions. Some government
positions in this field are cyber
security experts, good hackers and
information experts. If you are not
interested in computer science,
there are still so many more options
to choose from and jobs to try out.
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Another interesting job is a
supply manager who can oversee
the production and transportation
of goods in America. This is a very
diverse role as it includes
everything from tracking products
to shipping and receiving them. A
supply management specialist
would also keep track of the goods
when they are being imported and
exported from America and
different foreign countries. In
addition to this, there are multiple
managers for each field. An
example would be one that handles
medical supplies and makes sure
the shipping orders are timely and
can be safe on the journey. Another
would be for food and agriculture
where they would check the food
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to make sure it is safe and make
sure it isn’t going to go bad soon.
There is also a military branch
where food, drink, supplies, etc. are
helped sent out to soldiers. The
jobs available of being a supply
management specialist are
increasing and there are more
positions available to fill as time
goes on. This is a very unique job
that focuses on STEM. In this
position, you will use technology
and engineering to help
communicate with others
effectively and transport goods to
different places. You also should
have a strong math background
because this job will require
calculations. Overall, this job can
be very tiring, but it can also be
very rewarding.
There are so many other STEMS
jobs that are available in our
government, and we cannot fully
cover all of them, so here are a few
that are interesting and will make
your job experience worthwhile.
One job is a statistician, in which
you help the government collect
and analyze certain data. It also

pays pretty well. Two other jobs
are a cost estimator and an
actuary. A cost estimator’s job is
pretty self-explanatory, he/she
predicts the price of something.
It is not as well paying, but still
pretty cool. An actuary helps
calculate financial risk and
uncertainty. Although it may not
seem like it at first, they are
extremely useful. In addition to
this, being an actuary pays you
quite a lot of money. Although
this isn’t technically the
government, NASA is a
government organization. They
have wonderful job
opportunities there of all kinds,
in engineering, technology,
science, and math. It will be so
amazing to work with the
technology of the future, and
did I mention the salary?!
Although some may think the
government is mainly about
politics, it is also mainly built on
the foundation of STEM. Our
country lives by these ideals, as
the number of jobs in this field
are widespread. Whether it's a
job as a technician or a hacker,
you will help America grow and
progress as we forge onwards,
blazing a trail for millions to
come.
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3D PRINTED FIREARMS
ARTICLE BY ROHAN MALYALA

It is a wonder how far we have come. We are
now able to print three dimensional things! So
what are 3D printed guns? As the name implies,
they are guns that are made from 3D printed
filament. Though they are completely plastic, they
have the same functionality as a regular gun.
For the past five years, our State department
has been fighting and winning against a crypto
anarchist and his company who wanted to put out
the blueprints for a 3D printed gun. Only recently
was this case settled with the state department
winning as it would be highly dangerous and would
cause lots filing legal action if the crypto anarchist
was able to publicly present these blueprints.
According to an article on Brady Campaign there
are five main reasons why these designs for
released for anyone and everyone to use.
Since there were many hazards to 3D printed
guns, in 2012, the Defense Distributed, a U.S.
based group, disclosed the plans to a working gun
that could be printed on any 3D printer by anyone.
Though there are many advancements in
technology, we must not allow something too
dangerous to get into the wrong hands or things
could go haywire. Here are five challenges that
come with the advancement of 3D printed
firearms:

Anyone, anywhere can build a gun on demand with
no background check or without going through a
licensed gun dealer.
3D printed firearms are untraceable, making the jobs
of law enforcement much more difficult. These guns
cannot be traced back to their producer or owner,
making it possible to repeatedly violate gun
manufacturing and sales restrictions on gun sales
without fear of consequence.
3D guns are made almost completely of plastic -meaning that conventional security methods like
metal detectors will be rendered ineffective.
Unlimited online access to blueprints for 3D printed
guns and the potential export of untraceable firearms
is a threat to national and international defense and
security.
3D gun blueprints are currently considered data that
is governed by International Traffic in Arms
Regulations (ITAR) and cannot be published without
State Department authorization. The Trump
Administration has proposed a new regulation to
remove downloadable gun blueprints from this
classification altogether, allowing anyone to post,
repost, download, distribute and use 3D gun
blueprints.

By Dario Quintero
STEMATIX Magazine ● 3D Printed Firearms
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HOW HAS

CHANGED YOUR LIFE?
BY AKSHITA PONNURU
Rhea Nair(9) - "STEM has shaped my
life because it revealed a new skill set
that I am able to use to my advantage
in the future. I came across some many
different things, which ends up being
very useful in my daily life."
Jackie Park(9) - "STEM has shaped my
life by encouraging me to reach to
more opportunities and inspired to
become more ambitious. When I
discover opportunities, it opens me to
see what options I have in the future."
Trish Le(10) - "STEM has shaped my life
because it gives me the idea to explore
new careers that I might be interested
it. Everytime I learn something new
about myself, it gives me an interest
about a career that I might love."
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Akash Vig(9) - "From the time I wrote my
first program to participating in advanced
tech competitions, I have always loved
STEM. Without STEM in my life, I can see
this giant gap in my life. STEM has showed
me who I am, and has shaped me in so
many influential ways."
Ethan Buriel(9) - "STEM-related subjects
have shaped me into an optimistic person,
one who really looks forward towards the
future. Seeing the evolution of tech in my
surroundings made me determined to
develop and innovate new pieces of
technology in the future for others to use."
Sindhu Saggeri(9) - "STEM is my gateway
to exploring the world. It’s really inspiring
to hear about the new innovations and
discoveries people are making everyday. I
look forward to making the world a better
place using STEM."
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WARNING!
CONTAINS THE TRUTH ABOUT GMOS
BY THOMAS MATHEW
When we walk down the aisle of
our favorite grocery store
produce section, we are bound to
find many fruits and vegetables
labeled “No GMOs” on its box or
sticker. Alongside the label are
things like “No Artificial Flavors”
or “No High Fructose Corn Syrup”.
Automatically many people
assume that GMOs are bad for
their health without even knowing
what they are! A study from the
National Academy of Sciences
states that while 90% of scientists
believe that GMOs are safe, a
little more than 30% of consumers
believe so too. This statistic is due
to a lack of understanding of
what they are and how they are
being used to help the global
population. People will continue to
reject anything genetically
modified unless we educate them
on what they really are.

What are GMOs?
GMO stands for Genetically
Modified Organism. This means the
alteration of the genes in an
organism to get a desired effect. A
gene is made of DNA, the code
that defines an organism, and is
usually associated with a trait in
the organism. For example, we
have genes in our DNA that code
for our eye color, our gender, and
much more! Scientists are able to
replace or insert certain genes in
an organism to get a trait that is
not normally associated with it. The
result is a genetically modified
organism. This isn’t as easy as they
made it sound in Jurassic Park. If
the DNA of corn was laid out, it
would be about 6 feet long and
there are over 32,000 genes in it!
Imagine changing a small part of
this long sequence, while keeping
the rest the same.

Once the DNA is modified, the cell
that holds it will naturally develop
more cells with the help of the
growth hormones of the original
cell. All the new cells will have the
same DNA as the modified cell.
While changing the genes of an
organism may sound like something
that shouldn’t be done, we have
been doing something very similar
for thousands of years.
Conventional breeding develops
new organisms through the process
of selecting the finest of a certain
organism over and over again until
scientists have an offspring that
has the strong trait they were
looking for. While there are key
differences between the
conventional breeding and genetic
modification, the general idea is the
same.
Scientists are creating these
genetically modified organisms for
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a plethora of reasons. We have been able to modify
crops to be more tolerant to harsh environments.
These super crops yield more with fewer resources.
When most people think of GMOs, they will think of
foods only, while in reality, this is not the case.
Various medicines and treatments are created
through the genetic modification of certain bacteria.
One of the biggest examples of this is insulin, which
is used to treat diabetes.
Are they Safe?
Much debate has been made on the safety of
genetic engineering. GMOs are meant to achieve a
desired effect by introducing a new gene into its
system. Most of the time the gene is not naturally
found in the organism since it has been taken from
another. While no immediate problems have been
discovered, the long-term effect of doing this is
unknown because we don’t know how an organism
will react to a gene that is completely foreign. The
effects on humans for eating something that can’t
naturally be made is also unknown. More precisely,
many are worried that humans will react allergically
to them. For example, certain genes of Brazilian nuts
were inserted into soybeans for its protein. Later, it
was found out that the allergic properties of the nuts
were also transferred to the soybeans. Luckily, this
certain soybean wasn’t released to the public.
This brings up an important point. Laws are in
place that state that anything that has been
genetically modified has to be thoroughly tested
before it is used commercially, like in the case of the
soybeans. This means that the ones we see in our
grocery store have been approved as safe to eat. All
the research done so far points to the fact that
GMOs are safe for the environment and the people
eating them. An extensive study made by the
National Academies of Sciences, Engineering and
Medicine back up this claim. They have considered
almost all the concerns of GMOs, researched them,
and concluded that there is “no substantial evidence
that foods from genetically engineered crops were
less safe than foods from non-genetically
engineered crops”. We also need to keep in mind
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that many people are eating GMO foods right
now and no problem has been recorded.
Importance of GMOs
While there is much that is unknown about
GMOs, the positives of what they bring to society
are undeniable. One of the main focuses of the
industry is modified crops. These modified crops
are made to be healthier and easier to grow.
Resistance to different pests also means less
need for pesticides. Places where crops couldn’t
be grown due to the climate now can. The list
goes on and on. One of the biggest advantages
of these modifications is that it can help solve
global problems like hunger and malnutrition.
Golden Rice is a key example of this. Rice is a
staple food, which means that it is eaten routinely
in many areas. In fact, rice feeds almost 50% of
the world’s population. Scientists have modified
this important food to have more Vitamin A,
something that is lacking in the diets of millions
around the world. When Golden Rice was
introduced in Bangladesh, the rate of the
inadequacy of Vitamin A in children dropped
from 93% to 13%.
The population is only going to grow and we
need to feed it. GMOs will allow us to plant more
with less space. It will allow us to put more of the
important nutrients in foods that everyone needs
in order to function. It will enable us to ship food
to far, remote places because the food will have
a longer shelf life. It will allow us to conserve our
resources since our crops will now need much
less of it. All of these and more are what we need
in order to live in a hunger less world.
So, the next time you look for a fresh fruit at
the grocery store, don’t immediately dismiss the
ones that are genetically engineered. Most
people don’t understand that genetically modified
products are the most researched agriculture
projects in history.
While there is a lot we don’t understand about
them, buying them will support more research to
help scientists change that.
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BOTTLE ROCKETS
BY SAHANA MOOGI

Heard about Elon Musk and SpaceX
recently? Or have you watched “The
Martian” or met somebody for NASA?
While they’re out there exploring space,
here’s a DIY than you can blast off with!
These Bottle Rockets are a ton of fun, and
are actually pretty simple to make. All you
need are a few household materials, and
positive mind.

MATERIALS
For the Rocket:
● 2 Plastic Water Bottles
● Cardboard
● A Bottle Cork
● Hot Glue
● Masking tape
● Piece of Paper
● Optional: Paint/Paintbrush
Tools:
● Scissors
● Ruler
● Hot Glue Gun
● Pen/Marker
● Optional: X-Acto Knife
To Launch:
● Small Box (about 3” by 5”)
● Bike Pump
● Small Needle that attaches to
bike pump (usually comes with
bike pump)
● Water (fill in an empty
container)
● Optional: A few heavy rocks

STEMATIX Magazine ● Bottle Rockets
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1. Measure 7 cm down from the top of one of the bottle and draw a small line to
indicate that spot. Then, line the paper up with that line and wrap it around the bottle.
Trace around the bottle along the edge of the paper.

2. Cut along the line you drew using scissors or an X-Acto knife. Keep the upper part
of the bottle and put aside the bottom half. You may paint the top half if you’d like!

3. To make the fins, draw out a 5 1⁄2 “ by 3” piece of cardboard. Then on one of the 5 1⁄2”
sides, draw on a 3⁄4” by 3 3⁄4” rectangle. Cut the whole thing. Draw the shape of the fin
how you want it to be, or use the one I did using the images below onto the larger
rectangle of the part you just cut out. Cut along your design to get one of the fins. Repeat
this step 3 times to make 3 fins in total (you can make more if you want).
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4. Cut the smaller rectangle into three equal flaps. You can paint the the fins if you
would like to!

5. Take the top part of the first bottle and the second bottle. Use the masking tape to
tape the two parts together. This will form the body of your rocket.

6. Next, take the fins you made and glue/stick them onto your rocket using hot glue
(you can also use double-sided tape) with even spacing in between each one.
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7. To be able to connect the bottle to the bike pump, you will need to use the cork and needle
(that goes into the bike pump). Take the cork and cut off 1⁄3 of it using scissors or an X-Acto
knife. This doesn’t need to be perfect. Then slowly twist the needle into the center of the
cork. This piece will be used when launching your rocket.

LAUNCHING DIRECTIONS
To be able to launch the rocket straight up in the air, we need to build a stand for the
bottle rocket. Take the Bottom half of the water bottle you cut in Step #1 of building
therocket. Cut a long thing rectangle with a width based on the width of the type of bike
pump you have. Then glue that into the small box. Now it’s time to go outside! Pick a nice
open (grassy) area. Make sure to take your bike pump, rocket, water, cork/needle
attachment, and rocket stand. Screw On/Attach the cork/needle part to the bike pump. Fill
your rocket a little less than halfway with water and stick the open end of the cork in the
opening. Slide the tube into the rectangular slit on the rocket stand and place the rocket the
way you want to in the top of it.

Now you’re ready to launch your bottle rocket! Begin pumping the rocket using the bike
pump. Watch out----you may get wet! Enjoy!
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The Ride-Share Revolution
BY LORENZO BERONILLA

Uber and Lyft are arguably the most successful
and influential companies in the ever-expanding

of the increased amount of lower paying uber users.
The ridesharing aspect of Uber is not the only

rideshare industry with their constantly growing

money maker for the company. A service called

user base. Uber, although bearing the brunt of mild

“UberEats”, similar to the likes of “Door Dash” and

to major controversy, has also become the face of

“Grub Hub”, allows users to order food online and

modern transportation as well as the face of what

have it delivered to their front door. All of this success

transportation can become. Uber, the tech giant

makes us wonder, why does this appeal to so many of

revolutionizing modern transportation, has been at

us. The answer is simple. Studies have shown that

the forefront of ridesharing ever since the launch of

Uber and other of these rideshare services are most

its service, UberX, in July of 2012, a service that

frequently used in urban environments such as large

allowed people to drive for uber using non-luxury

cities of going to and from sports events. The service

cars.

eliminates the need to find a parking spot or even

Not long after the service was launched, prices

have to own a car at all. Why spend money on gas and

were lowered following the lower users’ numbers.

oil changes and a whole car when you could just pay

Because of the lower rates, many taxi drivers’ and

for somebody to take you to where you need to be.

other hired drivers’ pay started decreasing because

Several new technologies will allow these
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companies to become even more profitable.

on the driver anymore since there is none.

One such technology is the rise of autonomous

Also, this kind of action would put many

vehicles. Although they are not yet legal in the

taxi, uber, and lyft drivers out of business. All

United States, Uber has begun testing these and

of this said, however, the more driverless cars

seeing how they can turn them into another

on the road, the safer they will be as the

profitable asset. These driverless cars appeal to

number of variables such as driver health or

these companies mainly because of the

sobriety will be removed. All of this goes to

driverless part. If you eliminate the drivers from

show that the future of transportation is

the equation, you don’t have to pay for

always changing. However, if companies such

background checks, you don’t have to worry

as Uber and Lyft continue to be successful,

about bad drivers, and biggest of all, you don't

there is no doubt that they will play a part in

have to pay the driver. However, as soon as

the shaping this industry. Whether it is

companies begin to remove the driver, the

driverless cars or mass use of the service,

company becomes responsible for everything

with the ever-advancing technologies, the

that happens inside the car. They cannot blame

possibilities are endless.

the bad service, accidents, or any kind of mishap
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POLITICAL INFLUENCE ON
TODAY’S SCIENTIFIC STUDIES
BY AAYUSH SUGALI
Science can have a large impact on how the public
perceives certain issues, but the way these studies are
treated by people in power can shape what gets
studied. The politicization of science and technology is
the manipulation of how science is interpreted. This
can affect academic and scientific freedom. This is
usually done by those who have a respectable position
in the government with lots of power. Politicization
occurs as scientific information is presented with
emphasis on the uncertainty associated with the
scientific evidence.
Politicians can put emphasis on different aspects of a
study. The emphasis capitalizes on the lack of
consensus or a common theory, which influences the
way the studies are perceived. The public generally
wants science that brings about certain, concrete
conclusions. In other words, some politicians use their
power to influence scientific studies that do not have
answers yet and bring attention to the natural
uncertainty of science.
Suppose you want to do some research and you need
a few million dollars to conduct some important
experiments. Where does that money come from? Well
in many cases, it comes from the government in the
form of grants. Much of our scientific and technological
research is funded by the government, so the potential
for political influence is massive. Now suppose a
particular political party doesn’t value science
education and that party gains power. Over time, the
populace will become less educated and less likely to
support science and technology, following in the
footsteps of that political party’s decision. Research
that supports the powerful party’s ideology, may be
more likely to be funded which, again, could sway the
science away from the intended truth.

One common answer to the dilemma of
incorporating science into policy processes is to
separate science and politics. Given a firm boundary
between the factual, observative world of science
and the value-laden space of political decision
making, scientific facts can serve as neutral
information to guide public policy. This is the reverse
of how we do it now, using power to influence facts
and truth.
Setting any form of boundary is easier said than
done. Humans, by nature, want to have power, and
some tend to misuse it to get what they want,
changing the truth and facts of science for their gain.
Setting different boundaries are right now the best
way to solve this problem. Another way is to deny
government funding for any projects or studies, and
instead be privately funded. A downside to this is
some studies not getting enough funds to complete
the experiment, as the government provides a lot
more money than can be privately funded. In the end,
studies still need to be funded, the sponsor usually
the government. The tradeoff for this is political
influence on the scientific and technological
advancements.
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THE CALIFORNIA WILDFIRES

BY ROSIE CHEN

Recently, California has experienced an increase in the
number of wildfires annually. This is a global
phenomenon that affects everyone. While they can’t
address the underlying problems, firefighters still use
innovative strategies to contain fires.
Fire is an enchanting and dangerous type of matter
known as plasma; plasma is a special type of gas that
contains positive ions and free electrons contributing to
more or less no electric charge. Fire is unique, in that, it
appears in a visible combustion, occurring where oxygen
and fuel meet to release heat energy. The quantity of
oxygen available at the time affects the speed of the
combustion. Fast combustion produces a flame, which
spreads into a fire. Once stared, fires need all three
elements of the fire triangle; fuel, oxygen, and heat, to
continue to burn.
Wildfires are fires that occur in an area with
vegetation, usually in a rural area or the countryside.
These blazes can start with a spark, often from
something as small as one from a train wheel. In some
cases, natural causes, such as lightning strikes, can cause
a wildfire. However, over 95% of the time wildfires are
caused by human carelessness. Actions like arson,
mismanaged campfires, discarding lit cigarettes, not
burning debris properly, and playing with matches or
fireworks can result in raging wildfires. Wildfires are
inherently hard to contain. More problematic than that,
is the fact that wildfires spread quickly. Wind can play a
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huge role in getting a fire to spread. It can transport the
flames, efficiently spreading the fire across acres of land.
Slopes also can help spread a fire. Rob Gazzard, technical
advisor to the Forestry Commission tells Newsbeat that,
“Where a slope is going upwards at a 10% gradient that
would double the speed of the fire, if it's 20% it would
quadruple the speed of the fire because it's preheating the
fuel above it. So if a fire is going up a mountain it will go
very fast.” Fuel, in this case, can include anything from
trees and underbrush to grassy fields and homes.
Unfortunately for California, the drought has made
temperatures rise. These high temperatures turn trees and
underbrush into dry fuel perfect for forest fires. In the
1900s wildfires were rare occurrences. These fires were
even helpful, clearing underbrush and planting seeds. The
drought in California has made fires an almost common
occurrence. To make matters worse, the winds of Santa
Ana help spread the fires. The Santa Ana Winds is a warm
wind current that blows from October to March. These
winds help make wildfires harder to contain and stop. In
2018 so far, California has experienced 6,188 fires burning
an area of around 1.5 million acres.
Fires don’t just have an immediate effect on their
surroundings but can impact the entire world. The longterm effects of these fires can lead to a heating of the
entire planet. For every degree that our planet warms, the
forest needs a 15 percent increase in precipitation to
compensate for the increased dryness. If fires keep getting
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larger they will harm the Earth’s atmosphere. The heat
could build up until it would be impossible to live on
planet Earth. With all these things making fires so hard to
put out, then how to firefighters deal with them? They
employ many tactics, mainly focusing on starving the fire
of fuel. With a tool known as a Pulaski firefighter, they dig
a fireline, or a ditch in which all potential fuel is taken out.
By removing one of the sides of the fire triangle the fire
burns out quickly. Using something called hotshots and
smokejumpers firefighters contain a fire in a big ring of
dirt. This makes it easier and less dangerous for
firefighters to fight the fire with chemicals or water.
Sometimes a fire is too big for firefighters to “starve” it
without significant risks. In these situations, planes and
helicopters will fly over the fire dropping special
chemicals or water. With the drought, water is scarcer
than ever, making it more difficult for large fires to be put
out effectively.
Fires can have both short-term and long-term effects,
especially on the populations around them. Worldwide,
wildfire smoke kills 339,000 people a year. This type of
smoke is mostly made up harmful gases and fine particles
from plant materials. Common in places such as the
western United States, layers of stagnant air called

inversions can be created by fires and are responsible for
holding smoke down where people breathe. Airborne,
microscopic particles that slip past the body’s defenses and
into the farthest reaches of the respiratory system can
begin to coagulate the blood, forming a thick goo. Smoke
also contains carbon monoxide, causing long-lasting
damage to the heart. People with heart or lung diseases,
older people, and children are the most likely to be
affected. Firefighters can also become seriously ill when
fighting fires. They can get burned or inhale smoke. Many
people have lost their lives in wildfires. In 2018, six
firefighters died. In the Redding, California fire, six people,
including two firefighters were killed and 35,000 and
39,000 people were forced to evacuate their homes. The
fire has burned more than 116,000 acres, destroyed 1,018
homes and damaged an additional 181. The fire is still just
35% contained.
To prevent wildfires people have to be aware of their
actions. Raising awareness about fires could help improve
the current wildfire situation in California. People could
also help stop the drought making the situation worse by
being more conscious of how they use water. Wildfires are
a big issue that can’t be solved by one person, but everyone
can make an effort to help.

By Ynna Buriel
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GLOBAL WARMING
By Steve Mathew

Arguably, the biggest environmental issue the world
is facing right now is global warming. Although denied
by many, global warming is undoubtedly a dangerous
threat to our environment. If it is not dealt with
properly, climate change could lead to disastrous
effects for humanity and the other plants and animals
that live on Earth.
Global warming, also referred to as climate change is
a rise in the average temperature of Earth. Many
believe global warming to be the effects of us, humans,
releasing toxic and harmful pollutant gases into the air.
The more harmful greenhouses gases, such as carbon
dioxide, are in the atmosphere, the more heat will build
up. This will lead to melting glaciers, not only causing
sea levels to rise but will also destroy the homes of
arctic creatures such as polar bears.
The Paris Agreement was established in late 2015 to
make countries aware of global warming and climate
change. As of July 2018, there are 195 United Nations
Framework Convention on Climate Change (UNFCCC)
members that have signed the Paris Agreement. The
leaders of these countries are trying to work to find
solutions to help fix global warming and other problems
associated with it. A large number of countries
participating in this agreement shows that many
leaders believe in this issue. However, President
Donald Trump, the leader of one of the most powerful
and influential countries in the world, doesn’t agree
with the idea of climate change. He has called it a hoax
and says that he is “not a big fan” of the idea. In fact, a
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national study done in 2016 showed that only 56% of
Trump voters believed in climate change. President
Trump has taken the United States out of the Paris
agreement, although the US produces the second most
global carbon dioxide emissions in the world, at 14.3%.
This number is just behind China which produces
29.3%. Altogether, the countries of China, the US, and
India alone produce over half of the rest of the world’s
carbon dioxide emissions.
Scientists have gathered irrefutable evidence that
supports the fact that global warming is a real issue.
Sixteen out of the seventeen years from 2001 onwards
have been the warmest years ever in recorded history.
During that period, there has been an increase in the
emissions of burning oil and coal. The amount of carbon
dioxide in the air has increased recently along with the
temperature. Another notable sign is that droughts and
wildfires have been much more common recently, the
main cause for those two things being lack of water and
too much heat. The latter, being a sign of climate
change. This evidence has proved to many to believe
that global warming is real.
The issue of climate change is huge. Hundreds of
programs are being started to help put an end to this
horrible issue that we are facing. Many ideas are being
made to solve this issue, but no idea is absolutely
perfect yet. The only way to solve this problem is by
learning more about the environment and to try and
find ways to help stop the pollution and keep the world
as healthy as it can be.

STEMATIX Magazine ● Global Warming

THE
ELECTION
BY AMINAH HEDGES
Voting is a long-standing tradition of American democracy. Every four
years we come together to elect The President and decide on other
local and federal issues. This right, that we sometimes take for granted
can be easily corrupted through problems with the electoral college,
gerrymandering and voter fraud.
It may seem like we elect people directly, but that isn’t always the
case. When someone votes for a candidate they actually vote for a
group of electors who represent that candidate’s party. This group of
electors is called the electoral college. The electoral college is composed
of 538 electors, one for each member of the house of representatives
and an extra two for the state’s senators. These voters are chosen by
the political party that controls the state they represent. One party
needs at least two hundred-seventy votes to win.
The electoral college may seem like a completely reasonable system,
but it isn’t always fair. It was originally added so that the southern states
could have their slaves counted as a part of the population (three-fifths
of a person to be exact) and get votes out of them without them actually
voting. On top of this, votes aren’t given out proportionally, but in a
winner takes all system. This can lead to a difference in the people that
vote for a candidate and the number of votes they receive. Members of
the electoral college aren’t required to vote for candidates as the people
from their state say. The only way to know that they’ll follow the
citizens is by having them pledge allegiance to a certain candidate. This
is not the only way that our system can be unfair.
Gerrymandering is one way for political parties on all sides to rig
elections in their favor. Voters are broken up into different districts to
make voting easier. If a majority of people in one district vote for one
candidate then that candidate will win the election. The government of
a certain state is allowed to redraw these boundaries as they see fit.
Ideally, the districts will represent the people in that district fairly. If
this power is abused it can lead to misshapen districts that favor one
party or another. Gerrymandering isn’t always obvious. For example,
the district lines of New York change fairly regularly, but they don’t
accurately represent the population.
The main thing people think of when they think of voting being
corrupted is voter fraud. This is not actually as common as some people
believe it is. There have been accounts of people stuffing ballot boxes,
but this has never been big enough to call a re-vote. All votes are
meticulously counted and double counted, even after the results are
released on election night. While people are voting their often watched
to prevent tampering. Even with all of this security, the greatest trouble
is mail-in ballots, which can easily be filled out by someone else.
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All of these issues surfaced in the 2016 election. 2016
was the fifth time a candidate who lost the popular vote
secured the presidency. Presidential nominee, Hillary
Clinton won 65.8 million votes while nominee Donald
Trump won 63 million, not a small margin by any count. In
the electoral college, Trump one 304 votes and Hillary
won 227. This disconnect caused by Trump winning a
number of larger states by very few votes. The larger
states that Hillary did win were by bigger margins,
meaning those voters weren’t accounted for in the winner
takes all system. On top of this, 5 Democrats and 2
Republican members of the electoral college voted for
other people including third-party candidates and
candidates from the primary elections.
Obviously, there is a problem with our current system,
but there are ways to fix the electoral college and
gerrymandering.
The electoral college is one of the main item standing
between America and a completely free democracy. One
way to alleviate this problem is to have direct voting for
president. Another solution has already been introduced
by a group of states in 2018. These states will give their
votes to whoever gets the most popular votes nationwide,
but this won’t take effect until all of the states have 270
votes combined. This is intended to make sure the
candidate with the most popular votes wins the
presidency. Though this is a step forward, the agreement
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isn’t in any of the states constitutions, meaning they
could back out of it at any time.
California has already taken steps to avoid
gerrymandering. The state government has removed
politicians from the equation almost entirely. Instead of
the dominant political party, the lines are drawn by a
collection of citizens. They have to follow a few criteria,
including equal population between districts, compact
areas, no weird boundaries, respect existing lines, follow
the voting act requirements, and provide equal
representation of all groups. Other solutions include
using a computer program to draw the boundaries or
removing districts altogether.
There are problems with our current system of
electing officials to the government. The electoral college
can lead disproportionate votes, gerrymandering is a
legal way of rigging the results in favor of one party, and
while regulated voter fraud is still possible. Despite this,
people still vote, because their vote is still important.
Though it may seem like your vote won’t make a
difference, it is still taken into account by officials. If a
large percentage of people of a certain viewpoint don’t
vote then their opinions will still be underrepresented,
even if their individual votes wouldn’t have made a
significant difference. In the end, one has to remember,
that you don’t vote for yourself, but you vote to
represent people like you and help others.
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SHARLENE F - PHD IN BIOENGINEERING

Rise of the
Robot(ic
limb)s
If the movies are to be believed, we’re
only a matter of years away from losing a
limb and having it instantaneously
replaced by a robotic prosthetic that
outperforms the human limb that was lost.
The scientific reality is that we’re a bit
further away than that.
Researchers across the globe are trying
to make that Hollywood future closer to a
reality, starting with the group that has the
most to gain from this type of technology.
Using a technique called brain-computer
interface, or BCI for short, scientists and
engineers are trying to help people who
have tetraplegia - paralysis of the arms and
legs - interact with the world again. With
BCI, scientists can “listen” to the brain of a
person who is imagining or attempting to
move a part of their body and translate
that brain signal into a signal to control a

robotic arm or a computer cursor. With
this, a person who hasn’t been able to
move can use a tablet computer to type
messages to friends or family members or
use a robot to pick up and move things, like
grabbing a chocolate bar to take a bite.
These things are exciting for scientists and
engineers who have developed the
systems and robots to make it happen having them work shows us what we are
able to understand about the brain - but it
is even more exciting for the people who
haven’t been able to move for years and
finally get to send a command to make a
movement happen!
While these accomplishments provide
the ability to move to those who have lost
it, it’s still a long way from the near-perfect
replicas of human function movies have
suggested would be possible. One way
science is still behind is that many of these
controlled devices don’t have any sort of
sense of touch. When we move our hands
to interact with objects, we rely on the
feedback provided by touch to know how
heavy or squishy items are, and whether or
not we’re holding on tight enough to not
drop them (but not too tight as to break
them). For example, at a cookout, you
might reach for a ketchup bottle, which
you want to grab firmly enough to pick up
and bring to your plate, but not so firmly
that you cause a small ketchup volcano, at
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WHAT?
Bioengineering is the
use of artificial tissue
to replace damaged
or absent parts of the
body

WHY?
Bioengineers save so
many lives by
developing prosthetics
that substitute for
missing parts in the
human body,

WHERE?
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least until you get the bottle where you want it first. Sounds easy, right? Now imagine you couldn’t feel when you
grabbed the bottle or how tight you were squeezing. I know, you’re thinking this is still easy - you can see the bottle
and whether or not you’re grabbing too hard. But what happens if you looked away while you were doing it? A team of
scientists and engineers in Pittsburgh, PA are working to make BCI include a sense of touch to give BCI users a tool
that is just a little bit closer to the function that they have lost. With this, a participant can tell which fingers on a robot
are being touched, with his eyes closed, and can tell how hard the fingers are being pressed, a remarkable step toward
Hollywood’s vision of prosthetic arms.
In slightly less extreme cases than tetraplegia, those who have lost limbs due to amputation have similar goals and
face similar problems. New prosthetic limbs, like the Luke Arm made by DEKA, are trying to make it easier to provide
more highly-functioning arms to amputees. Additionally, researchers are trying to harness the power of the nervous
system to ‘trick’ the brain into feeling what the robot is sensing by putting small amounts of electrical current into the
nerves. These tiny pulses of electricity are made to look similar to what the body produces on its own, giving the
nervous system a ‘prosthetic’ sense of touch to go with the prosthetic limb that is allowing the user to move and
interact with objects.
So, while we may not be as far as Hollywood would have us believe in the quest to make perfect replicas of human
arms, there is a great deal of work to try to restore function to those who have lost it. This work requires contributions
from a variety of domains - from many fields of science, lots of engineering disciplines, computer science, AI - and as
the technology around us continues to improve, it can be incorporated into prosthetic devices. Maybe you, STEMATIX
reader, will be the one to build the perfect prosthetic limb. I can’t wait to see what you come up with.
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