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EDITOR'S NOTE
______________________________________________________________________________
Welcome to the second issue of volume two of The Inquirer, the WISRD science magazine that
gives voice to scientists and nonscientists in the Wildwood community and beyond who wish to
share their experience with or exploration of general-interest science topics. The Inquirer aims to
provide an open forum for publishing investigations into scientific subjects of interest to the
layperson.
In this issue, read about the newly discovered powers of estrogen, learn why we dream what we
dream, meet one of WISRD’s Visiting Scholars, get a fist look at an Inquirer exclusive interview
with President Trump, and much, much more.
The views expressed herein are not those of Wildwood School, WISRD, or The Inquirer. The
Inquirer welcomes comments on and critiques of the articles published in the spirit of scholarly
criticism and the search for truth, beauty, and goodness. Responses should be directed in writing
following academic standards to The Inquirer’s Senior Editor Josie Bleakley at
josieb19@wildwood.org.
Finally, we would like to thank J.A. Wise, Alicia Breakey, Loli Marshall, and Scott Johnson for
their support and leadership, Miana Smith for her cover design, Alton Price for his graphic design
efforts, Aidan Stern for his help with technical issues, the contributors for their research and
writing, in particular, Amielle Moreno, our invited scientist correspondent and first author from
outside the Wildwood community, and, finally and most importantly, our staff editors because
without them this issue would not be possible.
Sincerely,
Josie Bleakley, Senior Editor
Scott Johnson, WISRD Publication Advisor
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Growing Memories with Estrogen
By Amielle Moreno
______________________________________________________________________________

Estrogen is more than just a “female” hormone that regulates reproduction. On top of globally
affecting our bodies slowly, scientists now appreciate how brain cells (neurons) sense and
immediately respond to estrogen. Neuroscientists are only beginning to understand the profound
effect this hormone has on the brain. One newly appreciated power of estrogen is its ability to
influence memories.
In both men and women, estrogen is produced from the hormone testosterone. Its concentrations
in the blood change daily, but the largest change in hormones experienced by humans and other
animals occurs during pregnancy and childbirth. Therefore, it was from studying mothers that
scientists first saw what a brain-changer estrogen is. During pregnancy, estrogen concentrations
creep up to reach a peak during labor. To increase contractions, the body of soon-to-be-mothers
are flooded with hormones such as oxytocin and estrogen. This spike and sudden crash of estrogen
has lasting effects on the brain, which helps us form very important memories.
The way modern humans experience childbirth can drastically change brain chemistry. When a
woman has a caesarean (C-section), she bypasses the natural increase of hormones associated with
childbirth. One group of researchers found a significant difference between mothers who
underwent the natural escalation of hormones through vaginal birth and those who gave birth by
C-section and, thus, didn’t experience the typical escalation of hormones. They used a functional
Magnetic Resonance Imager (fMRI) to measure the brain activity of mothers in response to the
sound of their babies shortly after birth. When listening to their infant’s cry, women who
experience vaginal delivery (VD) display greater MRI response than women who had C-section
[1]. This greater activity was in areas of the brain responsible for emotional response and sound
processing. The difference between the groups decreased to zero after a couple months, indicating
that experience eventually caught up with the changes made by hormones [2].
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The brain activity of vaginal and caesarean delivery mothers while listening to infants were
compared to one another using fMRI scanning. Each subject’s brain was scanned to find the
difference in activity between listening to the sound of their own infant versus the sound of a
different infant. Then, these differences were compared between vaginal and caesarean delivery
mothers. This figure is a sample scan with the orange areas indicating the brain regions with more
activity in vaginal delivery than C-section mothers in response to the sound of the participant’s
own child. Significant differences popped up in regions associated with motivation (striatum,
hypothalamus, amygdala), emotional processing (superior frontal gyrus), and sound processing
(the superior and middle temporal gyri, fusiform gyrus, and thalamus) [1].
To explore estrogen’s power, researchers want to look at both behavior and its causes. To do this,
they often turn to non-human animals for experiments. Estrogen increases how fast female mice
learn to take care of baby mice (pups) and also how attracted they are to the sounds pups make [3].
In fact, estrogen concentration affects how excited females are to approach infant sounds, with
increased attraction during high estrogen parts of their natural menstrual cycle (called estrous cycle
in non-primates) [4]. As with humans, the power of experience is very strong and can sometimes
outshine estrogen’s effects. While we know estrogen enhances maternal behavior, other
researchers showed that mice lacking the ability to change testosterone to estrogen, who can’t
produce any estrogen, can learn to be just as maternal with enough time [5].
Thanks to animal research, neuroscientists can look at the changes in the brain at a finer scale: at
how neurons are growing and what molecules they are producing. Neurons are responsible for
thinking, memory, and processing the world around us. They are constantly changing their
connections to one another. While their long axon boughs are more permanent, the smallest part
of their branches have buds called “spines” that constantly form, connect with the spines of
adjacent neurons, persist, or wither away.
Estrogen turns out to have a direct effect on the growth of spines in the brain area associated with
memory formation, the hippocampus. At various points of their estrous cycle, rodents demonstrate
a waxing and waning of spines and their connections [6]. One group of researchers decided to look
at how estrogen changes these spines during a learning task. Mice love to explore new objects, but
once they’re familiar with them, they spend less time sniffing and exploring them. Scientists will
use the amount of time rodents spend exploring an object to judge if they remember it or not. It
turns out when mice receive an injection of estrogen directly in the hippocampus, they spend less
time exploring familiar objects [7]. The same group also found fatter, mature mushroom shaped
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spines in the animals that received estrogen. Not only that, but estrogen somehow has this progrowth effect specifically on the neurons that send out excitatory signals, not just all the neurons
in the brain. This is evidence that not only are mature spines connecting neurons associated with
memory but estrogen might help their growth. We might even know how estrogen can do this.

Estrogen is associated in increased spine growth in hippocampal neurons. The first image shows
a control neuron that did not receive estrogen treatment. The second neuron was in the estrogentreated condition [6]. Researchers found significantly more spines on excitatory neurons treated
with estrogen than control neurons.
The growth of neuronal spines depends on having the building blocks, the necessary proteins, to
make them, and researchers have a hint on how estrogen can help. There’s one protein which is
thought to be a big “pro-spine” cheerleader, BDNF. BDNF stands for brain derived neurotrophic
factor and its presence in a neuron tells scientists that a neuron is ready to grow. It turns out that
estrogen can bind to the gene coding for BDNF, encouraging a neuron to make more BDNF [8].
This might be the mechanism by which estrogen encourages spine growth to aid memory
formation.
But if estrogen improves memory, why would it be helpful to ever have low amounts of estrogen?
Our body and brains become numb to constant stimuli, whether it’s a smell in the air or a speaker
with a faint buzz. The same is true with the molecules that excite neurons. A constant signal loses
its power over time. Changes in estrogen concentration allow the brain to re-set itself. A decrease
in pro-memory molecules would allow your brain to clear out the connections that are no longer
useful. And it’s not like we want to remember everything all the time forever. Forgetting is a very
important part of managing our brain’s energy. Also, as mentioned earlier, the largest increase and
sudden drop in estrogen occurs during childbirth in mothers. This could mean a new mother’s
brain is primed with lots of new spines which are ready to make connections and learn all about
the new child: what they sound and look like as well as how to care for them. Now that the
influence of estrogen is better understood, neuroscientists have upgraded its classification to a
“neuromodulator.” Congrats, Estrogen!
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The Important Secret Lives of Honey Bees
By Stella Guggenheim
______________________________________________________________________________

Most people think that all bees do for us is make the sweet honey that we spread on our toast.
Wouldn’t they be surprised to know that we couldn’t survive without them? Bees are vital to the
survival of flowering plants and, therefore, most of the food we eat because plants feed not only
people but also livestock. Over one-third of all the food that we depend on relies on pollination by
honey bees. Not only do honey bees help produce food for us, but they also make food for
themselves, collecting the nectar from flowers. To carry out these important tasks, honey bees live
in complex societies where cooperation is essential.

Honey Bee During the Pollination Process
Predetermined honey-bee roles keep the beehive functional. Bees have three different social
classes: drones, queens, and workers. The drones don’t have a stinger and don’t collect pollen.
Their only purpose is to fertilize the eggs. The queen is the leader, while the workers collect pollen
and care for the hive. This labor is essential for the hive to run efficiently. If one job is neglected,
then the system would collapse. Each bee is genetically designed for one specific job. When the
queen lays her eggs, those which are not fertilized turn into male drones, whereas those which are
fertilized turn into either queens or workers. This means that male drones only have one set of
chromosomes. Given that a bee’s role is genetically determined, it removes any competition
amongst bees to climb the social ladder, with the exception of the queen.
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Honey Bee Social Classes
The queen bee is the leader, without whom the colony would die. When a colony is in need of a
queen the worker bees feed some larvae a white secretion called royal jelly. This causes the larvae
to mature into queens rather than workers. When the queens emerge fully developed, they engage
in a fight to the death because there can be only one queen. The queen’s role has as much to do
with what she eats as it does with what she doesn’t eat. The queen eats the royal jelly her entire
life, whereas the workers food, which is a mixture of pollen and honey, keeps them sterile. The
bee colony is so specialized that the colony’s dietary preferences help keep their social structure
in place. It is important that the queen is well fed because it is her job to lay thousands of eggs
each day. The queen flies out of her hive during mating season and finds a male. During the mating
process the male's copulatory apparatus implants into the queen and the male dies. She stores his
sperm and takes it back to her colony. This process is very important because it creates the drones,
workers, and future queens. Her ability to reproduce is what keeps the colony alive until she dies
and a new queen takes her place.
The workers do all the work necessary to supply food to the hive. Worker bees collect nectar by
flying to thousands of flowers. They use their tongues to extract nectar from the flowers and fill
one of their two stomachs, which contain digestive enzymes that convert the nectar to honey. Upon
returning to the hive, a worker bee regurgitates the nectar into the mouth of another worker bee,
whose digestive enzymes further convert the nectar into honey. This process is continued until the
honey is pure and ready to be stored into honeycombs for later consumption. Without the worker
bees’ cooperation, the bees would starve and the colony would die because the worker bees provide
the food for the colonies. Once the watery honey is stored in the honeycomb, the bees bat their
wings to thicken it. They then cap the honeycomb with beeswax so that it is well preserved. This
efficient system allows the bees to store their food and sustain the hive population for an extended
period of time.
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Honey Bee Honeycomb
Finding food for the hive requires much teamwork and organization. The bees must communicate
with one another to find food sources. Although they do not speak, they use body language. Back
at the hive, worker bees will alert others to where they got their food. This activity is important
because communicating with one another creates a faster and more efficient way of harvesting
nectar. To indicate that food is close by (approximately 50 to 150 miles away) the bee walks in a
circular motion. If the bee wants to show that the food source is farther away, it does a specific
dance. First the bee walks in a curved line upwards and turns right. It then repeats the process only
going to the left. Which angle the dance is facing always relates to the sun. The better the food
source is the more the bee gets excited and wags its butt. This allows the other bees to more
efficiently locate the flowers.

The Honey Bee Waggle Run

10
Each hive makes more than 50 kilograms of honey each year. The human race depends on bee
pollination for much of their food to survive, but sadly we are killing off our bees through
pesticides used by farmers. From 2015 to 2016 beekeepers have lost 44 percent of their bees. We
must protect these magnificent creatures who provide for themselves while pollinating the whole
world.

Loss Estimates for Managed Honey Bee Colonies
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The Internet and Cybersecurity:
A Structural Mismatch
By Simone Alexander
______________________________________________________________________________

The old ideas of physicality are dying faster than we imagined. Nothing is secure, nothing is safe,
and with enough time and effort, anyone can know almost anything about you. You and your loved
are always being watched. Reassuring, no?
As a species we are uploading more and more of our big data (important documents, databases,
etc.) onto the Internet. We put them in neat little “clouds” for safekeeping. The problem is that,
fundamentally, this is not what we built the Internet to do. Cyberspace, as some call the Internet,
was invented when there were only a handful of computers in the world. Before the 1980s, few
computers existed. And computers were the size of whole buildings, so the threat of “hacking”
didn’t even exist. Few people knew how to use, let alone abuse, this technology. Once we had
multiple computers connecting to one another, we had what was soon nicknamed a “network.”
Every continent began networking to the point where the entire world was connected through
perhaps around 200 computers! This number was shattered in the 1980s when the personal
computer was first manufactured, and the advance added thousands upon thousands of computers
to the pre-existing global network, causing complications in the growth of this expanding
technology.
The Internet was never meant to be sectioned off, let alone individually secured. The framework
of the internet relies on being able to talk to anyone, anywhere. Saying we want our computers to
be secure is similar to saying we want our cell phones to be unable to receive calls. Obviously,
there are ways to disable features on our phones (like our computers), but then we just have very
expensive calculators. It is, however, possible to use clever tricks to keep our information safe.
Using principles like firewalls, passwords, and so on so forth, we can keep our files safe from
prying eyes. Still, these blocks are, interestingly enough, in direct violation of the native principles
of the Internet. So, when we want to hide our Internet histories or personal files, we must remember
that this runs completely counter to the scaffolding that makes up the Internet. It’s hard to lock up
a house that was made to be entered freely by anyone.
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All Dreams Are Daydreams
By Lea Bond and Grace Kaz
______________________________________________________________________________

Dreams are a complex concept that scientists don’t fully understand. So, we wanted to explore this
topic and get an insight to what determines a dream, what effect they have, and what they could
mean. Our theory is that dreams express a person’s emotions, as well as organize and process
thoughts and events that someone experiences throughout the day. In this experiment, we recorded
eight diverse individual’s dreams for one week, and looked for patterns to validate the theory. The
patterns that would validate this theory include: connections between someone’s emotions
throughout the day and their emotions in their dream, connections between someone’s daily
thoughts and their dreams, connections between environment or emotional changes and their
dreams, and connections between daily events and their dreams. Our theory says that if someone
watches or reads a book all day they would dream about the book. This was proven true.
To come up with our theory, we looked at some other beliefs. Some people believe that dreams
are completely random and our brains simply wander in our sleep [1]. Others believe that the act
of dreaming is our subconscious showcasing our emotions and can predict the future or give advice
[2]. People also believe that dreams are the practice for real life experiences and interactions [3],
or that dreams are the processing of memories throughout the day, and the deciding factor in which
memories become long term, short-term, or forgotten [4]. There are many theories about dreams
and their interpretations, but no one is completely sure why or how they happen.
A common belief is that dreams can have significant meaning and can possibly predict the future.
These types of dreams are called precognitive. A precognitive dream is one that predicts future
events. Skeptics believe that their dream was pure luck or coincidental [5]. Another type of dreams
is a lucid dream. A lucid dream is when the dreamer is aware that they are dreaming, and has
control over what is happening in the dream [6]. A dream that is very likely to cause emotion is
nightmares. Nightmares can be caused by stress, anxiety, depression, or they can be random. A
nightmare itself can cause all of these same factors [7]. Sleep positions, as well as sleep amount,
can affect dream quality and quantity. For example, right-sided sleepers are proven to have more
positive dreams in comparison to left sided sleepers [8].
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Through our dream research, we learned that people can’t make up new faces or things in dreams.
Everything someone sees in a dream is something that they have seen before [9]. An average
person has 4-6 dreams per night. They can last anywhere from a few seconds to 30 minutes [10].
People are most likely to remember their dream if they wake up during the Rapid Eye Movement
sleep phase, because it is the only time that dreams occur. Once someone falls asleep, his or her
sleep cycle is immediately activated.
One sleep cycle lasts around 90-120 minutes, and is repeated throughout the night. There are four
stages to the sleep cycle. Stages one to three are part of the non-rapid eye movement sleep. The
first stage is light sleep where it is easy to wake. Muscle contractions and the sensation of falling
are also common in this stage. Stage two is when all eye movement stops and brain waves slow
down with occasional rapid brain waves. In stage three, extremely slow brain waves called delta
waves are interspersed with occasional small, fast waves. In stages one and two, the brain starts to
wander and brain activity is rapid. After the third stage, the REM stage begins. Dreaming is most
common in the REM stage, and many scientists believe that any other dream, like activity in other
stages, are just thoughts. It is also easiest to remember a dream if woken right after the REM stage,
before the next cycle starts [11].

In order to do our experiment, eight people’s dreams were recorded for one week. We started by
asking the participants to fill out a form with basic identification questions such as name, race, age
etc. They then started the experiment the following week and began recording their dreams on a
custom form as soon as they wake up. Many people forget their dreams unless they think about it
first thing in the morning. This is why we asked them to record it as soon as they wake up. The
form asked about as many details about the dream as possible like the color of the dream, the
people involved, how the dream made them feel, etc. These dreams were then investigated and
looked at for patterns.
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Lexi K., one of the participants, had a dream about one of the characters in a TV show, after
watching it before going to bed. Lexi watched The Bachelor before going to bed. She then had a
dream about one of the most forward characters, Corinne. “Corinne kidnapped me. She chased me
everywhere. I stole a golf cart to try and escape from her.” (Lexi K., Day by Day journal). Later,
in the same dream, her English teacher appeared. “I was talking to Holli for a bit about the pipeline
and native Americans.” Corinne and Holli had one thing in common in Lexi’s dream, they both
appeared in the day before the dream occurred according to Lexi K. This pattern showed
throughout the rest of the study in regards to Lexi K. as well as others. Fredrik B., another
participant in this study, had a similar experience. “I dreamt that I overslept and missed my shoot
here in Cape town. I was running down the hotel stairs and when I came down everybody had
left.” (Fredrik B. Day-by-Day Journal) Like Lexi, Fredrik had a dream that related to his life while
awake. His dream took place in Cape town, where he is currently shooting a commercial. But
unlike Lexi, Fredrik’s dream focused more on his current setting and emotional environment. This
could be because he is in a new and unfamiliar place. He was also currently under a lot of stress,
which was also an emotion he experienced in his dream. Grace K., another subject, also showed
this pattern in her dreams. “I went to DC and took tours of this museum like place, where I learned
about the constitution… The dream about the museum and constitution reminded me a lot of an
Escape room I had gone to a few days before.” (Grace K. Day by Day Journal) A few days earlier,
Grace went to an escape room that included historic facts involving Washington DC. She thought
about this escape room repeatedly for the next few days and her dream reflected this. Fredrik had
another dream that also reflected on his life, but not in the same way. “I was running up a mountain
barefoot. I felt strong.” One of Fredrik’s favorite things to do is hike in the Alps. As was stated
earlier, he was under a lot of stress, and having a dream like this helped him relax and organize his
thoughts, so he would be calm the next day. This also proves our theory to be correct, since the
purpose of the dream, as interpreted by us, was to organize his thoughts and calm his mind. We
see the same pattern in many other dreams.
The next part of our theory states that dreams can affect someone’s physical or mental state when
they wake up. This was tested by three of our participants, Alfredo R. A., Lexi K., and Fredrik B..
Alfredo had a dream involving physical movement. “I dreamt that I was back with my college
soccer team...I was sweating when I woke up.” (Alfredo R. A., Day by Day Journal) This dream
shows the connection between someone’s physical state in a dream and their physical state when
they wake up. Our theory was proven true again by how Lexi K.’s mental state was affected by
her dreams. Lexi wrote, “Eventually she grabbed me and took me to a terrorist group. They said
that if I don’t help them, they’d kill me...I was very upset when I woke up.” (Lexi K., Day-by-Day
Journal). Her dream showed a connection between her mental state during the dream and after the
dream when she was awake. Fredrik B.’s mental state was also affected by a dream. “I can’t
remember what we laughed about, but I did wake up very happy.” (Fredrik B., Day-by-Day
Journal). This is because his brain thought of something that made him happy in his dream, and
when he woke up, his brain was still experiencing the happy emotion. When the happy brain
chemicals are released, the mind and body relaxes. This chemical reaction doesn’t just go away
while someone is sleeping, it stays in the brain when they wake up. This is why people sometimes
wake up emotional from their dream, because the brain chemicals are still acting. This supports
our theory, which states that your dreams can affect your mental and/or physical state when
awoken. This shows that someone’s mental state can be affected greatly by his or her dreams.
Although we do not control our dreams, they greatly affect us.
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We also researched how color played a part in one’s dream. The colors we perceive in a dream can
show how vivid the memory or thought that the dream connects to is. In our research, we received
27 dreams in color and only one in black and white. The other 4/32 was either somewhere in
between in color and black and white or the participant didn’t remember. This shows that dreaming
in color is far more common than dreaming in black and white. Although, there were a couple of
dreams that were in between color and black and white. Richard M., one of the participants,
recounted some of his numerous dreams, “In general, my dreams are in color. However, the colors
are not very bright. The setting is as if it is at dusk.” (Richard M., Day-by-Day Journal). This
discoloration could be caused by the dreamer’s memory or simply chance. Most of the other
participants dreamed in color, so dream discoloration could be something unique towards Richard
M. It could also be caused by his memory of events throughout the day. He later states, “The scene
with the man doing push-ups was unusually sunny. The rest of the dream, as always, was in color
but dusky.” This shows how specific dreams could be related to more vivid memories or events.
Color can affect how well someone remembers his or her dreams as well. The colors in a dream
could just be unique to each person or be caused by specific memories and events.
We noticed that many people dreamed mostly about what they thought about most throughout the
day. Mae F., a participant, said that she thought mostly about family (Mae F., Dream Lab).
Consequently, most of her dreams related to this, “We were all excited because we got to adopt
the baby” (Mae F., Day by Day Journal). One of her dreams included a baby, while another one
included her two dogs. “Suddenly, the dogs were barking, so we thought that they wanted to go
out.” (Mae F., Day by Day Journal). These are just two of the dreams recorded by Mae F., but they
have one thing in common, they include either current family members or thoughts of family. Lexi
K. stated that she thought mostly about family and friends. Her dreams mostly included lots of
family members and friends. She also stated that she fears losing her family and friends. This fear
shows through some of her dreams, “Then suddenly we were at a dinner table with friends from
Wildwood.” (Lexi K., Day by Day Journal). Lexi’s dreams include many different friends or
family members that show that what she thinks about most often affects her daily dreams. This
pattern was seen through other people’s dreams as well. Fredrik B., thinks about work very often.
It is something that stresses him out immensely, which is seen during his dreams. Almost every
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one of his dreams included work. Many of his dreams as well had to do with work-related things
going wrong. This could be caused by stress from work and his fear of things not going right. Daily
thoughts affect dreams just as much as real life experiences.
Based on our data, our theory was supported. We concluded that dreams express a person’s
emotions and thoughts for a better understanding. Though this theory was supported, our data
could also support many other theories. To investigate our theory, we recorded eight different
people’s dreams for a week and looked for patterns. We found many, including connections
between the day before the dream’s activities, environment, and the dream’s plot or characters.
We also found connections between emotions during dreams as well as emotions after dreams that
are caused by them. We found that what is thought about mostly would affect the dream and
possibly one’s feelings during or after their dreams. There are many variables that affect dreams
such as color, sleep amount, emotion and more.
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The Current Reality of Augmented Reality
By Kai Steines
______________________________________________________________________________

Augmented Reality Technology Today
Augmented Reality (AR) stands on the frontlines of enhancing human experience through the use
of digital technology to merge concrete reality with virtual reality. Although companies, such as
Facebook, HTC, and Samsung, have developed Virtual Reality (VR) headsets that produce virtual
experiences, AR has begun to develop through companies, such as Microsoft, that have developed
AR technology, for example, the Hololens headset. The Hololens, and other headsets, have only
broken the surface of a possibly bottomless ocean of AR experiences.

Microsoft Hololens
We have seen the extremely popular application Pokemon GO use AR on a cellular device. The
virtual creatures appeared on the screen while using AR to allow viewing the real world through
the camera as well. Today we see AR making strides in the engineering community because of its
ability to further connect human and machine. In smartphones, we have seen companies eliminate
the obsolete concept known as buttons by replacing them with the touch screen. Now, all we need
is a simple swipe of the finger!

Pokemon GO Augmented Reality
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Early Cases of AR Technology
AR Technology first debuted in 1968 when Ivan Sutherland developed the first head-mounted
display system to show simple, computer generated drawings. AR Technology has been in
development for years since then and is now a billion-dollar industry. In 2013, the exciting, new
technology started showing up on a larger scale, specifically after the release of Google’s Google
Glass.

Military-Grade Augmented Reality
Educational Use of AR Technology
Using AR Microsoft worked with Western Reserve University and its biology class to help develop
a more interactive and detailed classroom environment. Each student used the Hololens to observe
and manipulate the human body. Construct3D is also developing a program for mathematics and
geography as a collaborative effort to make learning math more visual, interactive, and user
friendly. By eliminating pen and paper, AR-driven education may put students more in touch with
their work.
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The Lowdown on Lathe Repair and Restoration
By Blake Rische

______________________________________________________________________________
This year the Wildwood Institute for STEM Research and Development (WISRD) received a 1957
metal bench lathe. A lathe is a machine used to shape wood, metal, or other materials. During the
past few months, we have been repairing and restoring the lathe to working condition. The repair
and restoration process has been an invaluable learning experience. We conducted research,
developed skills, and obtained knowledge about how the lathe operates. In addition, we acquired
skills that will be of use beyond WISRD, such as problem solving, perseverance, and teamwork.
The first task we undertook when we received the lathe was to test whether the motor worked. As
we inspected it, we realized that the interior wiring was damaged significantly. To replace it, I
learned about the wiring inside. I figured out what type of wire we needed and then used a broken
monitor cable to replace the damaged wiring. We attached the wires and even added a ground to
make it safer.
Next we worked on cleaning the lathe. This job involved taking it apart and cleaning every piece
and then putting it back together again correctly. Through this process, I learned how to clean and
oil the gears correctly. While taking the lathe apart, we improvised multiple times because some
pieces were either broken or difficult to remove. Additionally, because it had sat unused for so
long, large amounts grime had stuck the pieces together. For certain pieces, we needed to apply
large quantities of lubricant to unstick them. For others, we used pieces of wood to brace the piece
while we used a vice to press some of the pieces out.
Through taking apart the lathe, we learned how to safely disassemble pieces that required large
forces to separate. One of the best examples of this was a half-moon key that was stuck in the
lathe. We tried using WD-40, brake cleaner, vice grips, and a portable vice. We even attempted to
use dry ice to make the key shrink slightly and thus possibly allow us to pull it out. Finally, by
using a propane torch to heat the area around the piece, we were able to remove it with vice grips.
Disassembling the lathe was an especially difficult task because we did not have a manual or
instructions to aid us. We carefully documented how we took it apart and supplemented our prior
knowledge with research.
Many of the pieces of the lathe needed to be repaired. For example, the key that we pulled out
would not fit back into the keyhole. I used a dremel and a file kit to make the key the correct size
to fit into the keyhole. We also fixed the gear rails. One day while we attached gears to the rails,
the rails broke. We still do not know exactly what caused this problem, but we suspect that they
were weakened when a couple weeks earlier the lathe tipped over and fell. We welded the piece
back together and used the dremel and file kit to shave down the welds until the rails fit back onto
the lathe.
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Working with the lathe has been an enjoyable and rewarding experience. It has exposed us to a
type of learning different from any classroom. We had to rely on past knowledge and research to
deal with the many challenges we faced. This project has taught me much about what it means to
be a self-taught learner and problem-solver. While being a fun project, working on the lathe has
taught me many valuable skills. As a result of this project, I have become a more ambitious learner.
I have learned how to sustain effort on difficult tasks as well as how to continue undeterred by
setbacks. Working on the lathe has taught me many valuable skills that I could never learn in a
traditional classroom.
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Evolution After the Age of Reproduction
Or: According to the Beetles All You Need Is Relative Adaptive Advantage
By Ihsan Turk
______________________________________________________________________________

We’ve all heard about evolution in some context, whether scientific, or merely as a commentary
on someone’s intelligence. More specifically, natural selection is an evolutionary mechanism by
which species adapt to the conditions in which they live. Unfortunately, most of the public suffers
from a fundamental misunderstanding of how evolution works. It’s easy to see it as some
omniscient force or consciousness that adds potentially useful features while abolishing
unnecessary ones, but to get a more accurate picture, we must look at life on the level of individual
organisms.

The features that any individual organism expresses are determined by the genetic code stored in
its DNA (deoxyribonucleic acid) and its interaction with its environment. An individual
organism’s DNA stores a set of building and operating instructions called the organism's genes.
Here is where the misunderstanding is rooted: No organism writes new genes in its DNA. An
organism replicates its DNA and passes all (asexual reproduction) or some (sexual reproduction)
of it to the next generation. If all goes well every single replicated gene is copied correctly.
However, there are mistakes. A variety of factors from radiation to a simple errors in the replication
can lead to gene mutations. Mutations are usually minute changes in the genetic code that often
have minimal effect on an organism. A mutation gets passed on to following generations from the
organism in which it originally occurred. Sometimes a mutation will make a more significant
difference, altering skin color or the size or location of a feature. As a result, members of the
following generations may carry and express the new mutation. That is the first step of the process
of evolution.
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The second step is what is known as natural selection, theorized by Charles Darwin in 1859.
Factors such as climate, chemistry of the environment, predators, and food sources cause certain
mutations to be more or less successful in a given environment. For example, say there was a desert
with a flat terrain of yellow sand stretching as far as the eye could see. And in the desert lived a
type of black insect, which a certain type of bird used as its main food source, and a mutation
occurred that caused a beetle to be the same yellow as the sand. Then it would become more
difficult for the birds to see the yellow beetles, and the yellow beetle population would grow much
more quickly since fewer beetles would be eaten. The yellow color would eventually spread
throughout the beetle population because of the relative survival advantage it conveyed. It is in
this manner that traits less suitable to an environment get weeded out, leading to the “survival of
the fittest” for a specific niche.
So evolution is dependent on mistakes in order to make progress. It acts as more of a screen to
filter out non-adaptive mutations than a force that actively creates necessary improvements. But a
major consequence of the filter is that mutations unfit for the environment die out. The reason that
we today have brains as large as we do, or two legs, or any other trait, is that our ancestors who
had alternative mutations were not as able to survive to the age of reproduction and help their
offspring reach that age as successfully as we were. Naturally, this raises the question: now that
we strive to preserve all people to the age of reproduction and beyond regardless of the adaptive
success of their expressed traits without such assistance, does the ancient mechanism of natural
selection still operate? Because of the pampering our modern societies offer, half of the cycle, the
natural selection side, appears to have been eliminated with regard to our species.
Well, not quite. We as a species were formed by the laws and processes of nature, the same as all
other life forms, which we consider natural. In order to make a distinction that asserts we are
outside of nature, we need a standard that stands apart from nature by which to mark our difference.
Our intelligence, the advances of our society, the complexity of our communication, and our
position on the food chain are only superior relative to other animals and only superior by our
definition. We are only sub-processes of nature, and, therefore, our behaviors, whatever they may
be, are natural ones.
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But subsumed by nature or not, we can’t say that the theory of natural selection has become
obsolete in our case. Natural selection says that the mutations best suited to survive in the given
environment will be the ones to succeed. Being fit to survive is being able to reach the age of
reproduction, reproduce, help your offspring reproduce, and maintain and create environments
conducive to such activities. That means that mutations that inhibit reaching the age of
reproduction are especially liable to be selected against. However, if everyone survives to
reproductive age, then what matters is who reproduces the most and that will depend on what
adaptive behaviors foster producing offspring.

Therefore, in the end, the important thing to consider is that we and our creations are part of our
environment. What this means is that those who are able to survive and reproduce because of the
environment created by society are adapted to their surroundings just as well as the yellow beetle
to the desert. We must accept that we are dependent on society for our survival, but don’t all
organisms depend on their environment for survival?
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Of Lice and Men:
A History of Typhus Through the Ages
By Conor Grice
______________________________________________________________________________

Typhus is caused by the Rickettsia prowazekii bacterium, which is the closest known relative of
mitochondria. This may make the disease far older than the human race. R. prowazekii is spread
through the feces of lice. Epidemic typhus can only be spread through the arthropod vector of the
Common Human Body Louse. The disease can only infect a human host by the fecal matter of the
louse entering the bloodstream. Once infected with epidemic typhus, the host will develop flu-like
symptoms in the first one to three weeks. In the fourth week of infection, a rash will begin to spread
from the point of infection. The rash will spread until it covers the whole body. In the fifth week,
the host will exhibit meningoencephalitis, which is the simultaneous inflammation of the brain and
the inner lining of the skull. The meningoencephalitis will cause photophobia, delirium, and
eventually a coma. Untreated cases of typhus will usually lead to death. If the host survives typhus
past the meningoencephalitis phase, then it is likely they will suffer severe brain and nerve damage.
Since the medical revolution and invention of antibiotics, epidemic typhus only remains in a few
countries. Although the disease still kills 1,400 people every year, we no longer suffer the history
altering typhus plagues of medieval times.
By 1400 CE, the Caliphate of Cordoba had stood strong as the most powerful Muslim country for
over one half millennium. Even to most creative scholars of the time, it would have been
inconceivable that an empire so enlightened and powerful could be toppled by a louse. But, only
one short century later, Moorish Granada, the last outpost of the once great Caliphate, fell to
Christian rule. During the siege of Moorish Granada, roughly 21,250 soldiers died. A shocking
80% (17,000 soldiers) of those casualties were lost to a strange and incurable disease. The doctors
described the infected soldiers as having an unbreakable fever, red spots over all of the body, no
attention span, progressing delirium, gangrenous sores, and fatal bouts of heat stroke. These men
were living amongst thousands of lice carrying rats, never washed, and never sterilized their
clothing. These men were the perfect habitat for human body lice. The fall of Moorish Granada
led to the rise of Christianity, the formation of Hispania and the Kingdom of Aragon, and one of
the largest global conquests ever known to humankind. The men who died at the siege were some
of the first in history to be infected with the world’s most versatile plague, typhus.

The Siege of Moorish Granada
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Typhus also impacted the English Civil War. Although there are no reliable records from this
period of war, conservative estimates from Royal Historical Society in London place the death toll
from typhus at 100,000 during the war, which is 20,000 more casualties than all of the battles of
the war combined. Typhus killed enough soldiers to make this the deadliest war in medieval
history. Because of this war, the parliamentary Republican Government of the Commonwealth of
England ruled over Britain, and for the first time in history a democratic parliament was more
powerful than any monarch. Many historians credit this as the beginning of the rise of modern
democracy. Typhus definitely impacted the outcome of this war and may have aided in the start of
democracy.

The English Civil War
Typhus was also the deciding factor of the Napoleonic conquest of Russia. Napoleon successfully
burned, pillaged, and crushed his way to Moscow during the summer of 1812. But, the Russians
were able to hold out from total domination until the beginning of winter. After almost two years
of conquest, the French Army was stagnant and without basic amenities. Typhus blossomed in the
ranks. Napoleon entered Russia with 685,000 strong French men. He was forced to leave with
120,000. Of the casualties, 80,000 died from typhus, which is double the amount of soldiers killed
by Russians. This defeat unofficially ended Napoleon’s Empire. The defeat was so devastating
that the French people lost one to two inches from the average height of the country. The conquest
of Russia irreversibly changed the course of French culture as well as their genetic legacy.

The French Conquest of Russia
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After the rise of cities and the rise of rats, “Gaol Fever” was common in European prisons. Due to
the prisons’ conditions, the prisoners were dirty, living in overcrowded cells filled with rats, and
riddled with lice. Typhus bloomed, and was so deadly that sentencing a criminal to temporary
imprisonment was synonymous with the death sentence. The prevalence of the disease in the
criminal system was so high that when a court hearing took place it was common for judges, juries,
and court audiences to get infected. In 1577, a hearing of a small street gang, who had previously
been held in a gaol, infected and killed 300 members of court. The death toll included the Lord
Chief Baron of Exchequer and Speaker of the House of Commons, Sir Robert Bell. This left the
British parliament without solid leadership for two years. An equally devastating outbreak
occurred in 1586 that caused the death of an entire covenant of nuns visiting Exeter to give final
rites to infected prisoners. Of Queen Elizabeth the First’s court of lords, roughly one third are
believed to have died of typhus. William Shakespeare reportedly died of a fever during an outbreak
of typhus in London. During the 1700s, more prisoners sentenced to death in the British realm died
from typhus than from execution. In 1759, British executioners estimated that more than a quarter
of all prisoners died due to typhus.

Prisoners Suffering From Gaol Fever
The Christian Church called typhus a punishment for arrogance. Typhus influenced European
folklore heavily from the 17th century to the early 20th century. This influence led to fearmongering, charity movements, superstition, and mass hysteria. During the Irish 1817 outbreak,
typhus was known as “Irish Fever,” and many believed that it was “spread through the dirty
dealings of an Irishman.” During the outbreak, 100,000 Irish people died, and the British Empire
imposed war-time law in Belfast. This marshal rule would turn into violent oppression and was a
factor in the formation of the Irish Republic Army.
The final war that typhus would decide was World War I (WWI). In 1914, French Zoologist
Charles Nicolle discovered that lice feces transmitted typhus. In response, they established
delousing stations throughout the Eastern and Western fronts. However, the eastern stations were
undermanned and underfunded and, thus, underperformed. Throughout the war, 150,000 Russian
and 500,000 Poles succumbed to the disease. It had a 40% mortality rate during WWI. The massive
deaths on the front due to disease was a decisive factor in Russian Civil War. The Russians would
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go on to overthrow Tsar Nicholas and establish the Soviet Union. During the Red Revolution,
three million Russians were killed by typhus. Almost all of them were civilians. When the Russians
pulled out of WWI, they left a power vacuum that extended the struggle for another few years.
Millions more were lost in those years.

WWI Poster About Typhus
Typhus has had an incredible influence on human history. Because of typhus the European
Caliphate ended and the Spanish Empire rose from its ashes. Because of typhus the Republic of
the British Commonwealth controlled England and laid the foundation of democracy. Typhus was
the disease that killed the unstoppable French Empire and destroyed Napoleon’s future. It wasn’t
until 1939 when a reliable vaccine was developed by Polish scientist Rudolf Weigl that we were
freed from the shackles of this disease. For a half millennium, typhus has plagued human history,
and there may never have been a force of nature so destructive to human life and culture.
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Sleeping Your Way to Health and Happiness
By Remy Wood
______________________________________________________________________________

Have you ever had one of those nights when you just know you didn’t get enough sleep? You’re
feeling tired, sluggish, forgetful, depressed, and slow, mentally and physically. When you get a
good sleep, however, a sleep some call “sleeping like a baby” or “sleeping like a log,” you feel
much different. You feel happier, more alert, and more energetic. Everyone knows they’re able to
function better after a good night's sleep, but why do we really need sleep? Why is it so crucial to
human life?
Scientists have explored the question of why we need sleep from many different angles. They have
examined questions investigating what happens when humans or other animals are deprived of
sleep. In other studies, they have looked at sleep patterns in a variety of organisms to see if
similarities or differences among species might reveal something about sleep's functions. Despite
decades of research and many discoveries about other aspects of sleep, the question of why we
sleep has been difficult to answer.
There are many theories of why people sleep. One of the earliest theories about sleep, the inactivity
theory [1], suggests that inactivity at night is an adaptation that served a survival function by
keeping organisms out of harm’s way at times when they would be particularly vulnerable, like
the night. The theory suggests that animals who were able to stay still and quiet during these
periods of vulnerability had an advantage over other animals that remained active. Through natural
selection, this behavioral strategy presumably evolved to become what we now recognize as sleep.
One less popular theory for why we sleep that is the energy conservation theory. This theory
suggests that the primary function for sleep is to reduce an individual’s energy usage during a part
of the day or night to essentially save energy. The conservation theory says that it is most common
for this to occur at times when it is least efficient to search for food, like at night.
Another explanation for why we sleep is based on the concept that sleep serves to “restore” what
is lost in the body while we are awake [2]. Sleep provides a chance for the body to repair and
rejuvenate itself. These ideas have recently gained empirical evidence collected in human and
animal studies done by the Harvard Medical School. What stood out from the study was that
animals deprived entirely of sleep lose their immune system functions and die in a matter of weeks.
This proves that, just like without water or food, the body cannot function without sleep.
The most recent, and I believe most compelling, explanation for why we sleep and why it is so
crucial to life is based on the findings and conclusions that sleep is correlated to changes in the
structure and organization of the brain. This concept, known as brain plasticity, is not entirely
understood yet. However, it’s clear connection to sleep has some critical implications. It has
become clear from these findings, for example, that sleep plays a crucial role in brain development
in infants and young children. Commonly, infants spend 13 to 14 hours sleeping per day, and
around half of that sleep is spent in REM sleep, the stage where the most dreams occur.
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PET Scan of Brain Activity During Sleep
This stage of sleep is crucial to the neurological development of human beings [3]. The link
between sleep and brain plasticity is also becoming apparent in adults. This is shown in the effect
that sleep and sleep deprivation have on people’s ability to learn and perform everyday tasks. This
theory studies the effects and consequences of a lack of sleep.
Although not realized by many, going without adequate sleep carries with it both short-term and
long-term consequences. Many of these effects connect to how the brain works, which shows the
close relationship between the brain plasticity theory and the consequences of lack of sleep. In the
short term, lack of sleep can affect judgment, mood, ability to learn and retention of information,
and may increase the risk of serious accidents and injury [4]. In the long term, serious chronic
sleep deprivation may lead to a host of health problems including obesity, diabetes, cardiovascular
disease, and even death. While no human being is known to have died from staying awake, it's
possible that given enough time, sleep deprivation could kill you.

Recommended Nightly Sleep Durations Per Age Group
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Most people don’t get enough sleep. As a culture, America tends to “burn the candle at both ends.”
People stay up all night to study, work, or have fun, then get up early for work or school. People
need to realize that in order to avoid these devastating effects, they need to start prioritizing sleep.
If people get the doctor recommended amount of sleep every night, and not just how much sleep
they feel like they need, they will be more productive and live much healthier and happier lives.
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Trappist- 1: A New Opportunity
By Cameron Stephenson

______________________________________________________________________________

[1]
Extending the reach of human life beyond the Earth through the colonization of new planets has
always been considered a thought of the distant future because of its improbability. Inhabiting
other planets has always been classified as science fiction or unachievable altogether. Yet, despite
these views, steps are being made in space technology that may eventually ensure the possibility
of achieving this once seemingly unattainable goal [2]. The first hurdle for space colonization is
finding a habitable planet similar to Earth. Such a planet must have conditions suitable to humans
and vital resources, such as oxygen and water. Surprisingly, newly discovered planets, such as
Kepler-186f, have environments that may meet these requirements.
About 500 light-years from Earth in the constellation Cygnus, Kepler-186f is a terrestrial planet
about one-tenth the size of Earth. It orbits a star at a distance far enough away to possibly permit
water to exist on its surface, which increases the probability of it supporting life. Although Kepler186f provides evidence that other planets may be similar to Earth, it does not seem to meet the
requirements for human life. A year on Kepler-186f lasts 130 days, and the amount of energy it
receives from its star is one-third the energy the Earth receives from the Sun. This means that
Kepler-186f is possibly uninhabitable because of lack of sunlight and freezing weather that it most
likely experiences, although the actual temperature of the planet remains unknown. The
temperature on a planet depends on the makeup of its atmosphere [3].
At 500 light years away a trip to Kepler-186f would require new methods of transportation above
and beyond current technological. For example, Voyager 1, a space probe traveling through the
solar system since 1977, moves along at only 38,610 mph, a speed much too slow to make travel
to Kepler-186f feasible. At that speed it would take 80 billion years to get there, a time longer than
the age of the universe. Thus, even though Kepler-186f has the potential of sustaining life, human
occupation of the planet will not be possible until the distant future, if at all.
With the recent discovery of seven Earth-like exoplanets orbiting the Trappist-1 star in the
Aquarius system, the possibility of extraterrestrial life has increased substantially. The Trappist-1
star, at 39.5 light years away, is a closer than Kepler-186f but still not reachable. If the exoplanets
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of the Trappist-1 system were to contain any sort of water, then the possibility of life is nearly
inevitable. Trappist-1 is a dwarf star known as an “ultra-cool dwarf.” It is said to be cool enough
to possibly permit planets in the system such as Trappist-1b, the closest planet to Trappist-1, to
maintain the conditions required to contain water.

[4]
The innermost planets complete their orbits in just 1.5 and 2.4 days, meaning that the planets are
substantially closer to their star than the Earth is to the Sun. The planets may also be “tidally
locked,” which means that only one side of the planet ever faces the star as opposed to rotating
through an Earth-like day-night cycle. The result of the exoplanets being “tidally locked” could
possibly result in major changes in weather on the planets as well as radical of changes in their
climates.
Overall, the discovery of the exoplanets of Trappist-1 could promote further research and help us
advance toward further exploration of our galaxy. The Trappist-1 system is a gold mine for
researching the atmospheres surrounding Earth-size planets [5]. Thus, the discovery of the
exoplanets of Trappist-1 may permit us to research new possible worlds containing life similar that
on Earth, which may be the first step in traveling to worlds outside our Solar System.
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The Downside of Being Too Positive
By Jacob Melamed
______________________________________________________________________________

Have you ever wondered why you crave things? Perhaps the taste of chocolate, the feeling of
exercising, or the rush of playing a video game? You know you crave it, but why? The simple
answer would be that your brain likes it and tells you to do it again. But for anyone who looks into
the intricacies of cravings most signs will point to dopamine. Despite sounding a little scary,
dopamine is a safe chemical that is naturally produced by your body. To minimize the potentially
hazardous cravings induced by dopamine, it helps to understand how your brain craves.

What is dopamine? Dopamine is a neurotransmitter, which is a chemical messenger released by
nerve cells. The pathway for these messengers leads straight to the brain and their message is a
feeling of happiness. The repeated sending of that message can strengthen these pathways and
create a habit through a positive feedback loop. Regardless of whether this habit is healthy or
unhealthy, the brain receives a rush of dopamine every time the habitual act occurs. Activating the
dopamine pathway again and again can lead to reward-motivated behavior. A reward-motivated
behavior is an action that when completed causes dopamine to be released.
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Nevertheless, dopamine can be really good for you. It acts as a vasodilator that increases blood
flow to tissue that needs it. This increase might happen when the tissue is not receiving enough
glucose or lipids. Dopamine protects the mucosa of the gastrointestinal tract, which digests and
moves around digested food. So, when controlled properly, dopamine can be a great resource.
However, dopamine isn’t a cure-all.
Because dopamine feels good to you, it's easy to get hooked. Recreational drugs release dopamine
and give you a high that makes you want more. Dopamine can also be released while gambling,
drinking caffeine, and when eating or drinking sugar. It might seem like there’s nothing wrong
with letting yourself feel good from dopamine, but there can be too much of a good thing. After
receiving an excess amount of dopamine for an extended period, dopamine receptors shut off
completely. Once a dopamine receptor shuts off for one thing, it shuts off for everything. Such a
shutdown can induce a lack of motivation, a drop in energy, and induce a bad mood. This effect
can be especially detrimental for drug abusers. Once their dopamine receptors shut off, they won’t
experience the same high from the same amount of the drug. Thus, they might turn to harder drugs,
increase the amount they’re using, or even sink into depression.
When looking at dopamine from a medical standpoint, the pros outweigh the cons. The benefits of
dopamine are great and receptor shutdown won’t happen if dopamine is used in moderation. But
over the span of an average human life, chances are that you will undertake certain actions
repetitively and eventually cause a dopamine receptor to shut off at least once in your lifetime.
Moreover, whether dopamine is safe can vary from person to person. Whether you intend to use it
for good habits or end up addicted to soda until your receptors shut down, it is important that you
stay safe by make sure to understand how dopamine operates, cravings arise, habits form, and their
downsides develop. Staying positive isn’t as simple as plugging into dopamine’s positive feedback
loop.
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Bio of a Bio Teacher
By Lela Scully, Maddie Moore, Reid Broudy, and Lucy Hofmann
______________________________________________________________________________

WISRD’s magazine, The Inquirer, decided to interview Loli Marshall, one of its newest female
teaching members. In her first year at Wildwood, along with working with WISRD, Loli teaches
biology to the entire 10th grade. The Inquirer interviewed her to find out why she chose to teach
at Wildwood and participate in WISRD.
Loli comes to Wildwood from Norfolk Collegiate School in Norfolk, Virginia. Her career as a
biologist started with her love of diving and marine life. Born and raised in Seville, Spain, she
developed a deep cultural connection to her Spanish roots before moving to Charleston, South
Carolina when she was 10.
Loli was placed in American school before she knew how to speak or write in English, and these
early years in school informed her desire to teach and work with students. She described school as
very difficult because she often felt like she was not “American enough.” She explained, “I wasn’t
black, and I couldn’t speak English, so my culture was not recognized or validated as important at
school in South Carolina.” Loli found assimilation into American culture challenging; however,
with the help of her next-door neighbor who taught ESL, she eventually learned to speak and write
in English and, in turn, taught her mother to speak and write in English.
Once Loli graduated from high school, despite much contention from her family, she enrolled in
College of Charleston. In Spanish culture, the women in the family did not go to college, and, to
this day, she is still the first woman from her Spanish family to ever attend college and graduate
school. Such traditional gender roles were deeply engrained in her family and made education
something she had to learn to prioritize. Her family’s strict gender roles motivated her to defy any
stereotypes or career paths she felt her family expected her to fit or follow. Her motivation to
pursue higher education (in fields typically dominated by males) made her aware of the presence
and power women can cultivate in science classrooms. She hopes to inspire camaraderie and
community for women in STEM fields as well as within her own classes at Wildwood. Loli looks
to embark on future Wildwood trips that will (hopefully) center on marine biology or diving. Loli
also looks forward to working with the young women who will join WISRD next year.
After getting a Bachelor of Science in Biology with a minor in Marine Biology, a Master in
Education, a postgraduate teaching license in Earth and Biological Science, and her teaching
license (she is qualified to teach ESL and science), Loli moved to Key West to pursue two of her
passions: diving and marine life. Loli is a licensed PADI Master and Rescue Diver and worked for
many years reintroducing previous captive dolphins into the local environment. She worked for an
aquarium as a diver and educated the public on how to respect and care for marine life in Key
West. She said that teaching job made her want to become a full-time educator. So, in 2002, she
moved to Virginia to teach at Norfolk Collegiate as a science teacher.
Loli wanted to teach research skills and “real science practices” to students, so she moved to Los
Angeles after interviewing for a job at Wildwood. Loli commented, “As soon as I walked into the
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building, I knew I needed to be here.” She fell in love with the students and Wildwood, but she
mostly found inspiration from seeing WISRD. Loli said, “To me, WISRD just makes sense and
goes along with everything I look to inspire young students with.” Loli is now involved in WISRD
and notes that what she appreciates most about the program is that “[i]mmersive research is what
it’s all about, hands-on science is harder to accomplish, but it is so academically fulfilling and
inspirational.” She hopes to instill a love for “citizen science” work in all her biology students and
members of WISRD. Loli uses “citizen science” to teach investigative science skills and academic
advocacy through active field work and collaboration with working scientists and professionals.
Loli’s impact on the WISRD community puts her in a position of great leadership and inspiration
with respect to her fellow WISRD members (but especially amongst the female members). Loli’s
job reflects her great passion for gender diversity in science fields and STEM-based environments.
Loli’s plans for the future involve a (hopeful) Marine Biology class, bigger science labs, diving
trips in the summer, and extensive expansion of the WISRD program. But, for now, she
participates in WISRD, teaches Biology, and educates students through her passion for hands-on
research and her background in scientific field work.
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Trump Announces Science Advisor
An Inquirer Exclusive
By Scott Johnson
Special Thanks to Miana Smith for helpful suggestions and contributions

______________________________________________________________________________
Introduction
In the science scoop of the year, President Donald Trump decided to reveal his pick for Science
Advisor to the President (SAP) in an exclusive interview with The Inquirer, the bi-annual WISRD
science magazine. Rather than release his choice in a tweet between meal courses, the commander
in brief agreed to announce his choice through publication in The Inquirer. Originally, The
Inquirer proposed conducting the interview over email to give President Trump the opportunity to
craft measured responses; however, in a short reply, he declined the invitation explaining that
“Immediate reactions are more timely. Everyone hates delays and the people love my riffs.” As a
result, The Inquirer conducted the interview with President Trump over Skype in unreal-time as
he relaxed in the Oval Office. What follows is an accurate post-truth account of that conversation.
The Inquirer Interview
Inquirer: Good afternoon, Mr. President.
Trump: It’s a great afternoon, one of the best. And, with this Medal of Honor, I want to commend
The Enquirer for the commendable work it does in supplying vital news to the American people
standing in checkout lines across the county.
Inquirer: I believe you’ve confused The Enquirer, a gossip tabloid, with our publication, The
Inquirer, a science magazine.
Trump: Is there a difference?
Inquirer: Enquiring minds want to know but inquiring minds strive to know.
Trump: I have a Gucci store that’s worth more than Romney.
Inquirer: [short pause] Mr. President, thank you for taking time to speak with The Inquirer and for
giving us an exclusive on your pick for Science Advisor to the President.
Trump: As you know, I’m huge on exclusivity. The right to exclude—it’s my favorite right in the
Bill of Rights. That’s why my patents are the most exclusive.
Inquirer: The constitutional text granting Congress the authority to issue patents, which allow
owners to exclude others from using their inventions, doesn’t appear in the Bill of Rights.
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Trump: Let’s not get hung up on the boring details of the US Constitution. Wherever it appears,
the right to exclude is a great American right. That’s why I have so many patents. I’m today’s
Edison.
Inquirer: [short pause] A quick search on the U.S. Patent and Trademark Office’s website doesn’t
list you as the named inventor on any patents.
Trump: Hillary Clinton deleted emails.
Inquirer: Sure, that’s a fact, but how is it relevant to establishing that you’re an inventor?
Trump: ISIS must be stopped.
Inquirer: That may be true, but it doesn’t relate to your claim about being today’s Edison.
Trump: Innovation makes America innovative. And this innovation has always been driven by
working-class garage inventors. They’re the real startups of the American economy. That’s why
my infrastructure plan includes many great roads for more awesome American cars. And those
cars will need the best garages, so we’ll have more places for the American people to invent.
Inquirer: You want to improve the American economy by generating demand for garages?
Trump: It’s going to be tremendous. Important people say my plan is the biggest, best plan.
Inquirer: Who are those people?
Trump: The important ones.
Inquirer: Can you be more specific?
Trump: Yes, they’re the super important ones.
Inquirer: Great. But do any of those super important people know about self-driving cars and
whether their eventual ubiquity will reduce the number garages in America?
Trump: Cars can’t drive themselves. They don’t have hands – maybe tires are feet – but no hands.
Inquirer: Mr. President, before we get to the main point of this interview, we’d like to ask you
about a series of tweets where you claimed that President Obama tapped your phones. Do you have
any evidence of such activity?
Trump: Yes. Tremendous evidence.
Inquirer: What exactly?
Trump: Those tweets.
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Inquirer: How are those tweets evidence?
Trump: Obama sent them.
Inquirer: You’re asserting that President Obama broke into your phone and sent this tweet: “How
low has President Obama gone to tapp my phones during the very sacred election process[?]. This
is Nixon/Watergate. Bad (or sick) guy!”
Trump: Sad, isn’t it?
Inquirer: Assuming he could, why would President Obama break into your phone and then tweet
that he tapped your phones?
Trump: I don’t know. I have always had a great relationship with his people. I care about our inner
cities. I’ve lived in Trump Tower in the middle of Manhattan for years, so I know inner cities. It
doesn’t make sense.
Inquirer: Let’s talk about jobs.
Trump: I’ve got the best job!
Inquirer: Your press secretary, Sean Spicer, in a tweet, asserted that a drop in the unemployment
rate to 4.7% evidenced the power of your presidency. However, during the election, you called
unemployment rate calculations “totally fiction.” How can the same calculations all of a sudden
be valid?
Trump: I’m in charge.
Inquirer: Are you saying that the validity of a mathematical calculation depends on who is in
charge?
Trump: Did I say that?
Inquirer: No, but you implied it.
Trump: No, I inferred it.
Inquirer: No, you imply and I infer.
Trump: Nobody implies what I infer.
Inquirer: [short pause] But are you saying that the validity of a mathematical calculation depends
on who is in charge?
Trump: Of course. Everyone knows that.
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Inquirer: How can that be?
Trump: Look, employment calculations may have been phony in the past, but they’re real now.
Inquirer: Are you calculating them any differently?
Trump: Not at all.
Inquirer: That makes no sense.
Trump: Believe me, it does.
Inquirer: Let’s talk about beliefs. Your EPA Administrator, Scott Pruitt, said this regarding carbon
dioxide: “No, I would not agree that it’s a primary contributor to the global warming we see.” Do
you agree with that statement?
Trump: I do. I’ve never seen carbon dioxide let alone witnessed it raising temperatures.
Inquirer: You can’t see carbon dioxide.
Trump: That’s my point.
Inquirer: That’s only because it’s invisible.
Trump: I know. It doesn’t exist.
Inquirer: That’s not the same thing. Invisible things can exist.
Trump: I’ve never seen an invisible thing that exists.
Inquirer: That’s whole point. You have to infer its existence.
Trump: You mean imply.
Inquirer: No.
Trump: Look, I'm not a big believer in man-made climate change.
Inquirer: Then what’s causing it?
Trump: Women.
Inquirer: What do you mean?
Trump: You know, Mother Nature.
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Inquirer: [short pause] Your first budget proposal called for cutting the budget of the National
Institutes of Health by six billion dollars, nearly 20%, and the Department of Energy's Office of
Science budget by 900 million dollars, or also nearly 20%. Aren’t health and energy important to
the American people?
Trump: Not as much as immigration, terrorism, and reality TV.
Inquirer: Your budget also doesn’t mention the National Science Foundation. Why is that?
Trump: I’ve never heard of it. What does it fund?
Inquirer: [short pause] What we want to know is why you think it’s a good idea to make such big
cuts to science-related budgets?
Trump: You have to think anyway, so why not think big?
Inquirer: Were you aware of the march on Washington that occurred on April 22?
Trump: Of course. It was Donald J. Trump Day.
Inquirer: No. Actually, it was Earth Day.
Trump: Who’s Earth? I’ve never heard of this person.
Inquirer: The Earth is not a person. It’s a planet.
Trump: I don’t believe you. Where is it?
Inquirer: Right here.
Trump: What do you mean? We’re on the global.
Inquirer: Do you mean globe?
Trump: Yes, globe.
Inquirer: A globe is only a model of the Earth. Just a representation.
Trump: Yeah right. And I’m the President of the United States.
Inquirer: But you are the … Never mind. Let’s shift away from politics. We’d like to know about
your philosophy. Where do you stand on the big three?
Trump: Walmart, Exxon, and Apple?
Inquirer: No, truth, beauty, and goodness.
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Trump: Part of the beauty of me is that I’m very rich.
Inquirer: Are you for real?
Trump: In every interview my hair comes up. I don’t wear a “rug”—it’s mine. And I promise not
to talk about your massive plastic surgeries that didn’t work.
Inquirer: I’ve never had plastic surgery.
Trump: That’s your real face?
Inquirer: In 1990, you told Playboy that you “could be happy living in a studio apartment.” Is that
true?
Trump: Certainly. People have me all wrong. I don’t mind living in the White House.
Inquirer: Let’s move closer to the reason for this interview. Tell us about the role your Science
Advisor will play in your administration.
Trump: To me, advisors are what insecure people rely on to make decisions.
Inquirer: But what about decisions requiring scientific expertise?
Trump: Perhaps the most important thing I learned from business school was this— don’t be overly
impressed with science credentials.
Inquirer: Certainly, blindly deferring to credentials should be avoided; however, don’t you think
that scientific training and practice are needed to help deal with complex issues such as global
warming?
Trump: It’s freezing and snowing somewhere right now. We need global warming.
Inquirer: Are there any issues on which you would seek scientific advice?
Trump: I know more than the scientists do about science, believe me. I beat the scientists all the
time.
Inquirer: And how do you do that?
Trump: My twitter is so powerful that I can make scientific discoveries with it.
Inquirer: How is that even possible?
Trump: I just confirm the impressions people are predisposed to believe.
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Inquirer: But the whole point of science is to find out what we don’t know, not to restate what we
think we already know.
Trump: Look, I get the best deals with nature.
Inquirer: Nature doesn’t make deals. You can’t get a discount on physical law.
Trump: Lots of people say it never rains on my parade. Not once. Not ever.
Inquirer: It rained on Inauguration Day.
Trump: But not on me.
Inquirer: Because of an umbrella.
Trump: No. I negotiated it.
Inquirer: With whom?
Trump: I’ve got leverage with God because I know all the best people. He wants to be seen at my
parties.
Inquirer: Well, if your Science Advisor isn’t going to advise you, what will they do?
Trump: He will make American science great again and stop ISIS.
Inquirer: What makes you think American science isn’t great now?
Trump: Lots of people are saying that America hasn’t made an advance in science since Reagan.
Inquirer: What about the fact that U.S. citizens received seventy-two Nobel Prizes in chemistry,
physics, and medicine between the years 2000 and 2014?
Trump: That’s not what people are saying.
Inquirer: But it’s what the statistics are saying.
Trump: Believe me, your stats are wrong. First, seventy-two isn’t a huge number. Under my
administration, we’re going to win so many Nobel Prizes, we’ll be tired of winning. Second, most
of those prizes were won by immigrants, not Americans.
Inquirer: Nobel Prizes are awarded. You don’t really win one. It’s not a competition. They’re
awarded for significant achievements. Moreover, sixty-five percent of the U.S. recipients between
2000 – 2014 were born in the U.S. Finally, immigrants can become U.S. citizens through
naturalization.
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Trump: It’s just sad what has happened to American science since the 80s. After Alexander
Graham Bell invented the cellphone, it’s been all downhill. It’s really sad, believe me.
Inquirer: Alexander Graham Bell didn’t invent the cell phone. He invented …
Trump: A lot of things. I’m aware of that. The graham cracker, a key ingredient in Oreos. The bell.
Without him, no boxer could be saved, ever. Later he added whistles to the bells. That’s why
historians refer to him as Alexander the Great. Remember my IQ is one of the highest.
Inquirer: None of that is true.
Trump: It’s true that Hillary used email.
Inquirer: [short pause] Did you know that Alexander Graham Bell was born in Scotland, lived in
Canada, and conducted his major work on the telephone before becoming a U.S. citizen in 1882?
Trump: But Scotland and Canada were part of America back then.
Inquirer: No they weren’t.
Trump: Did you live back then?
Inquirer: No.
Trump: Then how can you know for sure?
Inquirer: History books. Maps.
Trump: I don’t need history books or maps. I’ve got a mind of my own.
Inquirer: If that’s the case, then what’s your vision for American science?
Trump: We need to return to a time when real Americans made American-made science for true
Americans.
Inquirer: Can you give us an example?
Trump: Sure, people say I’ve got the best examples.
Inquirer: Then let’s hear one.
Trump: Albert Einstein.
Inquirer: But Einstein was born in Germany and made his most important contributions to science
outside the U.S.
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Trump: When he produces his birth certificate, I’ll agree that he was born in Germany. Until then,
believe me, he was born in America. It was in America where he became famous. It was America
that made him an international celebrity. We were tremendous for him.
Inquirer: Right now, in the U.S., we have a gap between the number of men and the number of
women in STEM fields. How will closing that gap contribute to improving American science?
Trump: The only thing worse than a stem cell is a terrorist cell. Under my leadership, we will break
up all stem-related projects just like we will disrupt all terror-related activities.
Inquirer: Here, STEM stands for science, technology, engineering, and math.
Trump: In that case, I’ll close that gap by opening up STEM fields to more men, believe me.
Inquirer: It’s women who are underrepresented in STEM fields.
Trump: While Marie Curie was an extremely unattractive scientist, I refuse to say that because I’m
being politically correct.
Inquirer: Huh?
Trump: I would’ve never dated Marie Curie.
Inquirer: What are you talking about?
Trump: I’ve never seen a thin scientist drinking Diet Coke.
Inquirer: You’re not making sense.
Trump: Maybe to an elite insider like you – North Korean missile tests – but to outsiders all over
America – ISIS attacks – I make perfect sense.
Inquirer: Getting back to the issue, how will your administration invest in young women interested
in STEM fields?
Trump: Sometimes your best investments are the ones you don't make.
Inquirer: How will that close the gender gap?
Trump: With the proper woman you don’t need science.
Inquirer: What are you talking about?
Trump: Everything in life is luck.
Inquirer: What about energy conservation? Is that just luck?
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Trump: America expends energy. That’s why, like an American beauty queen once said to me, we
have to “drill, baby, drill.”
Inquirer: Energy can’t be expended, only transformed.
Trump: I will be so good at the military your head will spin.
Inquirer: Assuming, for the moment, that America has declined in scientific greatness, how does
American science become great again?
Trump: Bigly.
Inquirer: Any concrete proposals?
Trump: Tremendous ones.
Inquirer: Can you name just one?
Trump: A great wall.
Inquirer: To keep out what?
Trump: Information.
Inquirer: What kind of information?
Trump: Outside information.
Inquirer: What do you mean?
Trump: America needs a barrier to block out alien information that wants to corrupt America’s
reality.
Inquirer: Assuming that’s even possible, how much would it cost?
Trump: It doesn’t matter.
Inquirer: Why not?
Trump: Because the rest of the world will pay for it.
Inquirer: If such a wall were possible, you’d be right about that.
Trump: Oh, it’s not only possible, it’s doable. Tremendously doable. No one builds walls better
than me, believe me.
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Inquirer: Since we’re almost out of our allotted time, we should to shift to the announcement of
your pick for Science Advisor to the President.
Trump: Can you give me a moment?
Inquirer: Is something wrong?
Trump: No, I just have to make my decision.
Inquirer: You haven’t made it yet?
Trump: It pays to move quickly and decisively when the time is right.
Inquirer: And the time is now?
Trump: I plan for the future by exclusively focusing on the present.
Inquirer: Well then, let’s have it.
Trump: As my SAP, I’ve decided to pick Dr. Emmett Brown.
Inquirer: The scientist in the Back to the Future?
Trump: We’re going back to the future to make America great again. The past is our future.
Inquirer: But you just said that your focus was on the present.
Trump: The real excitement is playing the game. And I play to win. Don’t forget that what
separates the winners from the losers is the winning.
Inquirer: Do you want to return America to 1955 or 1985?
Trump: 1985. It was a great time for the American worker.
Inquirer: No it wasn’t. Salaries stagnated. Industrial plants closed. Jobs moved overseas.
Trump: I don’t know what you’re talking about. Obamacare. ISIS. I loved my hair back then. Full
and fluffy. Immigrants. I miss the time-traveling DeLorean. The flux-capacitor was terrific.
Inquirer: But they’re not real.
Trump: My hair was real. It’s still real.
Inquirer: The time-traveling DeLorean and the flux-capacitor weren’t real.
Trump: People in the movie say they’re real.
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Inquirer: Time-travel isn’t possible.
Trump: Do you know that for certain?
Inquirer: Not for certain but we have no reason to believe it can be accomplished by driving a
DeLorean at 88 mph.
Trump: Well, I’ve got a movie franchise that says otherwise.
Inquirer: Doc Brown isn’t real.
Trump: You’re fired.
Inquirer: You can’t fire me. This isn’t a reality TV show.
Trump: You don’t decide what’s reality TV. The American people do. And if I say he’s real, he’ll
be real.
Inquirer: He’s a made up character.
Trump: But what a character!
Inquirer: Just because you are a character doesn’t mean you have character.
Trump: You really don’t get America, do you?
Inquirer: Perhaps not.
Trump: Einstein understood America better than anybody.
Inquirer: How so?
Trump: He said, “Imagination is more important than knowledge.”
Inquirer: You’re taking that quote out of context. He meant to contrast …
Trump: Why are science people such saps for the truth? What’s this nostalgia for knowledge?
Knowledge is so eighteenth century. Why can’t you let go of your childish fantasies?
Inquirer: Truth isn’t a fantasy. Reality isn’t a sentimental attachment.
Trump: Really? Today, real Americans can’t distinguish between made in America and made up
in America.
Inquirer: Well, we’ve reached the limit of my patie … our time, so we’ll have to end here. Mr.
President, thank you speaking with The Inquirer today. It’s been unreal.
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Trump: And great once again! All of the women on The Inquirer staff flirted with me—consciously
or unconsciously. That’s to be expected.
Inquirer: Nobody flirted with you. You’re flirting with disaster.
Trump: Anyone who thinks my story is anywhere near over is sadly mistaken.
Inquirer: On that we agree.
Trump: Word.
Inquirer: What?
Trump: Word.
Inquirer: Are you agreeing?
Trump: No. I get the last word.
Inquirer: On that, you’re mistaken. You won’t have the last word.

