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God Particles: The Constituents of
Particle Physics and the Revolutionary
Standard Model

Alexander Rutten*

Billions of years ago, the cosmos was but a speck with infinite density and
temperature. However, after exceeding the threshold of Planck’s time, the four
fundamental forces emerged, and matter—and its counterpart, antimatter—was
born. A few nanoseconds later, the once small, gilded speck of existence began
to rapidly and violently expand outwards in a ferocious burst of colossal energy.
The universe cooled off and expanded exponentially, the fundamental particles
of existence formed, and eventually said particles coalesced to form protons.
Electrons and protons, subsequently, collided to form deuterons (the nucleus of
a deuterium atom)[1], deuterons collided to form helium and trace amounts of
lithium, and, a couple hundred thousand years later, stars formed, hydrogen was
created, and an “elemental” cascade of sorts kicked off to form all the various
elements that dot the periodic table today (with the obvious exception of the
man-made elements). It was in those first few nanoseconds, however, that the
more complex, or unusual particles that now populate the Standard Model of
particle physics arose.

CERN states that “everything in the universe is found to be made from a few
basic building blocks called fundamental particles, governed by four fundamental
forces. Our best understanding of how these particles and three of the forces
are related to each other is encapsulated in the Standard Model of particle

physics”[2]. We already understand atoms. They are the smallest possible

*Freshman Student, Fulton Science Academy.
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representation of an individual element and can bond to form molecules and
complex compounds. Yet atoms are not the smallest piece of matter in the
universe; they are composed of the quite well-known proton and neutron that
form the nucleus, as well as the electron. However, even these particles can be
broken down into smaller, elementary particles: the smallest building blocks of

the universe.

1 An Important Differentiation

The elementary particles are classified into two discrete categories: bosons and
fermions, and there is a very simple but extremely important difference between
the two. A boson is any particle that has a whole integer spin (e.g 0, 1, 2, etc),
whereas a fermion, such as the electron, is any particle that has a half-integer
spin (e.g. %, %, g, etc). What exactly is spin? Physics professor Victor J.
Stenger at the University of Hawaii defines it as “the total angular momentum,
or intrinsic angular momentum, of a body. The spins of elementary particles
are analogous to the spins of macroscopic bodies. In fact, the spin of a planet
is the sum of the spins and the orbital angular momenta of all its elementary
particles. So are the spins of other composite objects such as atoms, atomic
nuclei, and protons”[3]. The importance of spin and the reason why physicists
have separated particles into bosons and fermions is best seen on a grander
scale. The first consequence of varying spins, is that every fermion has its own
respective antiparticle: a particle that carries the exact opposite charge as its
counterpart. The electron, for example, is negative, while the electron’s antipar-
ticle, the positron, is positive. In general, bosons are their own antiparticle and
some bosons are also the antiparticles of other bosons

The second and more important difference is the Pauli Exclusion Principle,
which states that “no two fermions can occupy the same quantum state”[4].
In other words, no more than two electrons may occupy the same orbital in an
atom and the two that do must have opposite spins. Suppose we have an atomic
nucleus, composed of three protons and three neutrons. If we were to add an
electron, and then another one, nothing major would happen aside from the fact
that the first orbital or the “ground state” would fill up. However, if we were
to add a third electron, it would have to move to a new energy level as the first
orbital is already filled up. It is because of this simple principle that the periodic

table exists the way it does, and why each element has its own unique properties:
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because every element has a unique electron configuration. Bosons, however,
simply do not abide by this rule, and they can occupy the same quantum state,
meaning that they are able to carry force—a property largely responsible for the
existence of the Standard Model. Due to their ability to aggregate, bosons with
the same energy such as the photon can carry and transmit forces. There is no
real satisfying explanation for why exactly bosons violate the PEC and are able
to carry force as a result of it [5].

On a side note, since bosons are particles that do not obey the PEC, they
are not governed by Fermi-Dirac statistics![6] and thus fall under Bose-Einsten
Statistics[7]. This gives rise to exotic states of matter such as the Bose-Einstein
condensate and superfluid. Essentially, bosons, at low temperatures, are able to
condense tightly into the same quantum state and form Bose-Einstein condensate[8)].
A superfluid, most commonly observed as liquid helium cooled to near absolute
zero, is a state of matter in which a liquid loses almost no kinetic energy and
experiences zero friction[9]. Both of these states of matter are only possible

because bosons obey Bose-Einstein statistics.

2 The Standard Model

The Standard Model is a tool that helps physicists organize and properly orient
the purpose of each elementary particle and their relation to one another. It
is separated into four discrete categories: the leptons, the quarks, the gauge
bosons, and the scalar bosons. It can be analogized to the Periodic Table of
Elements, as it provides a handy overview of all primary components of a specific
field of study. The Periodic Table, utilized by chemists and biologists alike, is
grouped into various rows and periods in which elements possessing the same
physical properties can be found. The Standard Model is also separated and
organized by properties, as particles that share the same features are grouped
into one category 2. Moreover, there are deeper levels of organization in the
Periodic Table. An element can either be a metal, metalloid, or nonmetal. This
compartmentalization is also present in the Standard Model in the form of the
four aforementioned categories of particles.

It is important to note that the Standard Model does not only logically

organize the fundamental particles. Rather, it also illustrates how these particles

LQuantum statistics set that governs fermions.
2e.g. Gauge bosons all have a similar function and 1 integer spin
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interact with each other and how the four fundamental forces ? govern these
particles. Thus, the Standard Model can be separated into two major categories:
the matter particles, responsible for the existence of everything, and the force

particles, responsible for the forces that control everything.

3 Quarks: The Fundamental Constituents of
Matter

The matter particles are the building blocks of the universe, and they compose
all of the matter in the universe*. Phys.org states that the “Standard Model of
Particle Physics, which is strongly supported by extensive experimental results,
suggests the material universe is assumed to be built by a small number of
fundamental particles: quarks and electron-like particles called leptons”[10].

There are six flavors, or types, of quarks: up, down, top, bottom, and the
peculiarly named charm and strange. All six flavors of quarks come in a wide
range of masses, yet only up and down quarks are stable and naturally oc-
curring”. Quarks bind to form hadrons, or any particle made up of quarks.
There are two types of hadrons: the baryon®, composed of three quarks, and
the mesons, composed of one regular quark and one antiquark. Therefore, there
are technically 12 quarks, and six of them are antiquarks: the antiup, antidown,
antistrange, anticharm, antitop, and antibottom[11].

Individual quarks have charge, and since they are the components of hadrons,
they determine the hadron’s charge as their lack of internal structure means that
they cannot be decomposed into smaller particles. In other words, a quark is
the most minuscule particle imaginable, and it can, unlike a nucleus, not be
cut or splintered into various smaller components. Up, charm, and top quarks
have a positive charge of %, whereas down, strange, and bottom quarks have a
negative charge of %[1 1]. Since protons are composed of one down quark and
two up quarks, and neutrons are composed of two down quarks and an up quark,
we can use simple arithmetic to understand the origins of a hadron’s charge.
% + % - % is equal to 1, and a proton has a charge of +1. % - % — % is equal to
0, and a neutron has a charge of 0.

The positive charge of protons is what attracts electrons, and electrons are

3Gravity, electromagnetism, strong nuclear, and weak nuclear forces.
4All of these matter particles are fermions.

5The rest are produced in laboratory environments.

6e.g. Protons and neutrons.
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ultimately responsible for bonding between the elements. Thus, we begin to un-
derstand the importance of quarks and their properties. Up and down quarks,
combined with the electron, essentially compose all known matter in the uni-

verse.

4 Leptons: The Electron Family

Particles are considered leptons if they do not interact with the strong nuclear
force but do interact with the weak nuclear, electromagnetic, and gravitational
forces. The lepton class comprises the electron, tau, and muon. The tau and
muon are simply heavier siblings to the electron and, like the electron, carry
an electrical charge. Both are rare and almost undetectable due to their short
lifespan[10]. Britannica states that “a muon is relatively unstable, with a life-
time of only 2.2 microseconds before it decays by the weak force into an elec-
tron and two kinds of neutrinos.” The tau is even more unstable than the muon
as it is “similar to the electron but 3,477 times heavier,” and has “a mean
life of 2.9 x 10~!3 second, and it decays readily via the weak force into other
particles”[12]. The tau is much, much heavier than both the muon and electron,
and is thus “the only lepton massive enough to decay into hadrons, particularly
into pions,” the lightest type of meson[13].

Each lepton also has its own neutrino variant: the electron has the elec-
tron neutrino, the muon has the muon neutrino, and the tau has the tau neu-
trino. A neutrino is a variant of a lepton that has no electrical charge and
has an extremely minuscule mass, similar to that of the electron. In addition
to the electron’, neutrinos are generated in large amounts by stars in nuclear
decay reactions, and are some of the most abundant types of particles. In fact,
they interact with and pass through our bodies about 100 trillion times every
second[14]. They are also perhaps one of the most aptly named particles of the
Standard Model, as they have an extremely minute amount of mass® and have
a neutral charge.

An important remark that must be made is that the tau and muon are rev-
olutionary particles because they prove the long-hypothesized notion of familial
triplicity in the Standard Model. CERN states that “the existence of different
families is one of the most important open questions in particle physics. The

basic structure of matter, with the up and down quarks, (the electron and the

7And its antiparticle, the positron.
830 little, even, that neutrinos were long considered to have no mass at all.
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electron neutrino) appears to have two heavier replicas with identical interac-
tions: the charm and strange quarks with the muon and the muon neutrino; and
the top and bottom quarks with the tau lepton and its neutrino” [15]. There is
no plausible explanation for this triplicity (or quadruplicity if one considers the
various neutrinos), yet it has been presumed that the heavier set of particles
with the tau lepton likely has more sensitive interactions with the Higgs field

that generates mass[15].

5 Gague Bosons: Carriers of Force

While matter particles can be thought of as the building blocks of the universe,
force particles are the glue that holds them together. The matter particles are
the bricks in a wall, and the force particles are the cement that holds it together.

There exist four fundamental forces in our universe: gravity, the invisible
hand that ties the universe together and keeps the planets in orbit around the
sun; the electromagnetic force, the interaction between charged objects that is
responsible for light; the strong nuclear force, the force responsible for binding
the quarks into hadrons and keeping the nucleus together; and the weak nuclear
force, responsible for subatomic decay and the nuclear fusion that occurs in
the sun. Each of these fundamental forces is governed by its own fundamental
particle and said fundamental particles are each responsible for keeping the
matter particles in place. There is one glaring exception to the aforementioned
statement: gravity. A particle that corresponds to gravity has not yet been
discovered, and is thus not represented on the Standard Model.

CERN affirms that “three of the fundamental forces result from the exchange
of force-carrier particles, which belong to a broader group called ‘bosons.” Par-
ticles of matter transfer discrete amounts of energy by exchanging bosons with
each other”[16]. These bosons are the gluon, which carries the strong nuclear
force, the W+, W-, and Z bosons, which carry the weak nuclear force, and the
photon, which carries the electromagnetic force. Gluons act as the glue® that
keeps quarks pushed into hadrons, and those protons and neutrons subsequently
pressed into a nucleus[16].

Electrons orbiting the nucleus are attracted to it via the electromagnetic
force, which is the attraction between opposite charges and the repulsion be-

tween like charges. As an electron absorbs energy, it jumps to an outer orbital

9i.e. As the strong nuclear force.
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and releases energy in the form of photons, or light. Light consists of electric
and magnetic fields circulating through empty space, meaning that photons are
the carriers of the electromagnetic force. The electromagnetic force is the most
commonly experienced force in the sense that it is responsible for you not falling
through your chair right at this moment. The electrons in your body are re-
pelling the electrons in your chair and preventing the atoms from passing right
through each other[16].

Particles can sometimes transform into entirely different particles through a
process known as particle decay, for which the weak force is responsible. The
weak force acts on quarks'? in order to change the identity of the entire particle.
In other words, if a quark decays into another flavor of a quark, the encapsulating
particle might change into an entirely different one through the weak nuclear
force. The electron’s heavier siblings, the muon and the tau, only exist under
simulated laboratory conditions and decay very quickly into lighter particles.
The weak nuclear force is responsible for this decay and it involves an exchange
of force carrier particles: the W+, W-, and Z bosons[17].

It is best to look at a hypothetical situation to explain the weak nuclear force
and its carriers. Suppose a neutron encountered a neutrino that has a W+ bo-
son. The weak nuclear force would work as follows: the neutrino would transfer
its W+ boson to the neutron, thus transforming the neutrino into an electron as
it has lost a positively charged W boson. The W+ boson would encounter, for
instance, one of two down quarks that comprise neutrons, and change it from
a slightly negative quark to a slightly positive quark. The down quark would
transform into an up quark, and the whole neutron would subsequently become
a proton. The weak nuclear force is the reason why many radioactive elements,
such as radium and polonium, exist. Without it, nuclear fusion in the sun’s core

would not exist, and life on earth, subsequently, would not exist.

6 Scalar Bosons: The Higgs Boson

All elementary particles, aside from the photon'!, have some mass (as insignifi-
cant as it may be). The question of where these particles got their mass from is a
question that has long confounded physicists. Only until 2012, when a particle
long thought to be the Higgs Boson was finally discovered at a CERN labo-

ratory, was light shed on a conundrum that had sparked much debate among

100r leptons, but typically quarks.
1 The photon can travel at the speed of light as a result of its masslessness.
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physicists[18]. In 1964, theoretical physicists Peter Higgs, Francois Englert, and
Robert Brout proposed a theory to explain how particles get their mass[18].
They proposed that shortly after the Big Bang, a force field, called the Higgs
Field, came into existence. Any particle that interacts with this field would, as
a result, gain mass. The Higgs Field is omnipresent, and therefore cannot be
manipulated. The only way to observe it is through the creation of the Higgs
Boson by launching particles at each other in hadron colliders. However, the
Higgs Boson is unstable, and thus quickly decays into smaller particles such as
electrons or photons. The only way to detect it is to, according to CERN, “sift
through the collision debris looking for the particles left behind by the Higgs
Boson”[18]. The Higgs Boson is unique in the sense that it is the first-ever
elementary particle associated with a scalar field'?, and thus has no spin. The
Higgs Field does not act in a certain direction-it is indiscriminate. Rather, it
lurks in the shadows and pulls the strings that allow the universe to operate
from the background[18].

In 1993, the United Kingdom’s Minister of Science, William Waldegrave,
challenged physicists to come up with a reasonable and clear explanation of the
Higgs Boson. The winner, physicist David Miller of University College Lon-
don, received a bottle of quality champagne[19]. His explanation, utilizing the
analogy of a cocktail party, was recently summarized in a Symmetry Magazine

article by Kathryn Jepsen. She writes:

“an average person could wander through the crowd with ease.
But a more popular figure would be mobbed as soon as he or
she entered the room...in this example, the party-goers represent
the Higgs field, and the people walking through the crowd rep-
resent, particles to which the field gives mass. A person who is
significantly impeded by interested guests is like a particle given
a large mass by the Higgs field. Excitation of the Higgs field is
a Higgs boson...this kind of excitation might move through the
crowd if a rumor spreads from one end to the other. People
nearest the rumor-originator would lean in to hear it. They
would then pass it along to their neighbors, drawing together a

new clump of people, and then return to their original positions

12je. A field that solely measures magnitude, as opposed to a vector field that measures

magnitude and direction.
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to discuss it. The compression of the crowd would move from
one end of the room to the other, like a Higgs boson in a Higgs
field”[19].

To this day, the Higgs Boson is a perplexing particle and is surrounded by many

mysteries that physicists are hoping to uncover.

7 The Problem of Gravity

Gravity’s exclusion from the Standard Model sticks out like a sore thumb. The
Standard Model, introduced to answer the questions of the subatomic world,
simply does not extend beyond the boundaries of the microscopic world. Gravity
governs the macroscopic world, and is thus absurdly weak on a subatomic level.
Moreover, it is a force present on an unparalleled scale and is responsible for
the interactions between gigantic celestial bodies, whereas the other three forces
are concerned with mere subatomic particles. As CERN affirms: “the quantum
theory used to describe the micro world, and the general theory of relativity used
to describe the macro world, are difficult to fit into a single framework” [16]. The
whole concept of the Standard Model is to explain and compare the interactions
between the four fundamental forces, and since gravity is so much more grand
than the others, it simply cannot be compared to them. Furthermore, gravity
is the only one of the four fundamental forces that does not have its own force
carrier particle, at least, not one that physicists know of. Physicists have long
predicted that a particle called the “graviton” is the force carrier particle for
gravity, but this has yet to be proven[16]. For now, the Standard Model remains
incomplete and will continue to be so, unless the conundrum of gravity is finally

solved.
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The Pont du Gard: A Marvel of Roman
Technology

Anne-Charlotte Hampe*

The Pont du Gard is the second-highest roman structure right after the Colos-
seum. The Pont du Gard*, a marvel of Roman technology, is a Roman aqueduct
built in 60 CE. It is near the city of Nimes, in the South of France. This elegant
masterpiece is a small yet important part of a larger aqueduct that spans over
50km][1].

The Pont du Gard is one of the most impressive constructions of the ancient
aqueduct. It stands at the height of 48.77 meters tall with a series of three-level
arches. Its mighty height makes it the tallest aqueduct of the ancient Romans[2].

It strides over the river Gard, its namesake.

1 The Purpose

The purpose of an aqueduct is to transport water from one location to another.
Aqueducts were an important part of ancient Rome because water was an im-
mense part of their lifestyle. It was used for bathhouses, private and public
fountains, drinking water, and irrigation. However, only important and large
cities had the luxury of an aqueduct for their city; construction took many years
and significant manpower.

The Pont du Gard is part of the aqueduct for the Roman city of Nemausus
or modern day Nimes[3]. It brings water from a spring, called Fontaines d’Eure,

to the city. Bringing water from the Fontaine d’Eure to Nimes was a large task.

*Freshman Student, Fulton Science Academy.

Contact: ahampe@fultonscienceacademy.org
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As the crow flies, the distance between the fountain and the city was only 20
km, but it would be inefficient to construct an aqueduct by that shorter path[1].

The first part of the aqueduct is located on the left side of the Valley of the
Alzon river, because not many major constructions were needed. Later on, it
reached the other side of the river with the help of multiple bridges and tunnels,
crossing the Gard with the Pont du Gard. The aqueduct overlaps multiple
natural obstacles in the region.

2 Construction of the Pont du Gard

The Pont du Gard is a limestone arch-bridge aqueduct. The aqueduct was built
sometime in the first century CE by Marcus Vipsanius Agrippa, the son-in-law
of Augustus Caesar, the Emperor of Rome[3]. The construction of the Pont du
Gard took 5 of the 10-15 years of the construction of the whole aqueduct.

Like all aqueducts, the Pont du Gard has a slight incline in order for the
water to flow by gravity. This is especially important in the Pont du Gard
because the Pont du Gard’s incline is only 2.5 cm per 156m, a gradient of 1 in
18,241. This is a much smaller incline compared to other roman aqueducts that
have a gradient of 1 in 15,000[1].

The Pont du Gard is made of three levels of arches. The first floor has
the least number of arches, but has a greater span. It has 6 arches, which are
142.35m long, 6.36m wide, and 21.87m tall. The second level has more arches
with a longer span. In total it has 11 arches with a length of 242.55m, a width
of 4.56m, and a height of 19.50m. Finally, the third has the most and smallest
arches. It has 35 arches that are 4.80m long, 3.06m wide, and 7.4m tall. In
total the uppermost level is 490 meters long[1].

The canal is located on the top of the third level. It is between 1.4m to
1.9m wide, because some places may have accumulated of limestone over the
years. The inside was covered by a Roman red-brown waterproof plaster called
malthe[1]. The top of the canal was covered by slabs of stone, which are domed

to avoid rain water stagnation.

3 Arches

The aqueduct is modeled after the technique of the Roman arch. Most arches

of the time were built with cement or mortar. However, the Pont du Gard
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was built without such materials—the structural design of the arches makes
it unnecessary to use them. Romans would build the arches with the help of
supports in the shape of the arch till the end of the construction.

To form the arch, the stone pieces were placed on the wooden structure.
When the slabs of stones almost reached the center of the arch, the keystone
(the centerpiece of an arch) would be put in place, acting like the final piece
of the puzzle. Then the wooden structure would be taken apart to be used
for another arch[4, Pg. 35]. The arch could then stand without the need for
any support or mortar. The weight above is pushed downward in the keystone
of the arch, the compression is then spread through the arch, stone by stone
directed downwards and outwards. This structure makes mortar unnecessary
for the support of the arch.

However, this can only work if the keystone has sloped sides. This makes
it possible for the compression to spread through the other stones. The com-
pression force of the arches leaves at its points. If there is a series of arches
(such as the ones used in the Pont du Gard), the compression forces of arches
counter the compression of the arches beside them. This allows for a long series

of arches without the need for extra stone in between them.

4 Stonework

The limestone needed for construction of the Pont du Gard was mined in the
Roman Estal quarry located 400m upstream. The technique for extracting the
stone was called havage. The workers would cut around the blocks of stone
to separate them from the rock face with the help of a roman pickaxe called
escoude[1]. The escoude leaves diagonal traces on the rocks which can still be
seen today.

The ochre shell limestone from this quarry has a good resistance to absorbing
water. Even if the stone is brittle, it has survived the centuries because of its
large size.

The Romans went with large slabs which could go up to 6 metric tons. In
the quarry, the stone would be given a marking signifying its future location
in the bridge. The markings would be either roman letters or numbers. The
numbers reference the place in the arc the stone would be in. The stones were
carved in specific shapes based on their location. Then the blocks would be
transported to the river bank of the Pont du Gard by boat. On the Pont du
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Gard there are still the remains of the supports for the scaffolding and evidence
of the use of hoists|[3].

5 Further History

With the fall of the Roman empire and multiple invasions, the population of
Nimes shrank considerably. Because of this the aqueduct was no longer used
for its original purpose around the 9th century, roughly 8 centuries after it was
built. Instead, the stones of the aqueduct were recycled into the buildings of
the new population. However, in the Middle Ages, the lower and the top levels
were both used as a bridge. Because of its location near new highly important
cities, the traffic grew. With such a large amount of traffic, people cut parts of
the arches on the second level and added a second bridge. Thus, facilitating the
passage for donkey lead wagons. These modifications fragilized the aqueduct.
Thankfully Napoleon IIT decided to restore the Pont du Gard to its original

beauty. The renovation lasted three years[2].

6 The Pont du Gard Today

The Pont du Gard was classified as a UNESCO (Organization of United Nations
for Education, Science and Culture) World Heritage site in 1995. The site is
located in a large natural area. Because of its classification as an UNESCO
monument, the site benefits from a protection and educational program|[1].

Today, the Pont du Gard is visited by more than a million visitors each
year. It is one of the most visited sites in France. The site consists of a large
forest area with remains of other parts of the aqueduct, a restaurant, and a
museum dedicated to educating the public about the Pont du Gard from its
construction to what it is today. The site is also a location for many cultural
events throughout the year, including the Tour de France.

The Pont du Gard is a marvel of Roman architecture in France. The con-
struction was on a large scale and goes above and beyond the normal standards
of Roman aqueducts. Its mixture of art and science gives it an elegant quality
to the structure. This is why it not only has historical importance but it helps
keep Roman culture alive. If you are interested in ancient history and you are

ever in Europe, don’t forget the Pont du Gard!
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A Historiography and Critical Analysis
of the Role of Theravada Buddhism in
Cognitive Behavioral Therapy

Anna-Sophia Mehta*

This article discusses the historical context of Theravada Buddhism, the original
intentions Buddhism embodies, and the practices it employs. Further analysis
into modern implementations of Buddhism by mental health practitioners is dis-
cussed, and further developments in the field of mindfulness-based, Buddhism-
inspired therapies which may re-calibrate the end goals of therapy (shifting end
goals from overall happiness and the elimination of emotional discomfort to
general well-being and contentment with one’s life despite ups and downs) are
evaluated with the goal of future exploration and experimentation in mind.

This article utilizes a review of literature published by the American Psy-
chological Association, as well as various international psychological associations
including the Scandinavian Psychological Association within a period ranging
from the past twenty years (between 2001 and 2021), using the key words Ther-
avada Buddhism, mindfulness, Obsessive-Compulsive Disorder (OCD), anxiety,
Cognitive Behavioral Therapy (CBT), asceticism, and ritualistic behavior. The
information presented is divided into three subsections—a detailed history of
Buddhism and its methods, the more modern applications of traditional Bud-
dhist ideology, and the more diverse applications and differentiations of Bud-
dhist concepts.

In structuring the article, laying the foundations for further inquiry, the au-

thor constructed a timeline evaluating the origins and intentions behind Bud-
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dhism; in addition, researchers implored into when Buddhism was applied to
psychology as well as what key features of Buddhism were utilized in this appli-
cation. The effectiveness of modern applications of Buddhism in therapies, such
as Mindfulness-Based Behavioral Therapy (MBCT), is also discussed, as well
as the relation of mindfulness-based therapies to preexisting interventions such
as CBT in order to prompt discussion regarding aspects of Buddhism beyond
mindfulness and how they may be applied to these preexisting interventions to
treat obsessive-compulsive and anxiety disorders. This article proposes a dis-
tinction between meditative mindfulnessm passive acceptance and equanimity,
a more active and less demure variant of acceptance ( referred to as radical,
or defiant, acceptance, in spite of adversary or conflicting events that threaten

one’s mental and emotional stability).

1 Buddhism and its Methods

This section is intended to provide insight into the historical foundations of
Buddhism, detailing the origins of practices such as asceticism and the denial
of material pleasure and how these traditions have woven their way (both fig-
uratively and literally) into modern Buddhism and modern implementations of
Buddhism (e.g. in MBCT).

The rise of Buddhism in India in the 6th Century BC marked the end of the
Brahmanic period’s dominance. With this ceased the worship of the Yaksas,
the Gandharvas, the Vriksas, the Devatas, and the Nagas—Brahmanic celestial
beings [1, p. 54]. The fabled prince Siddhartha (Siddhattha), also known as
Gautama (Gotama), whom we now know as the Buddha today, was the son of
Suddhodana, chieftan of a Sakya clan. Suddhodana “did all possible arrange-
ments for Siddhartha’s enjoyments in order to retain his affections and prevent
him from undertaking a vow of solitariness and poverty;”[1, p. 54]. Siddhartha
lived a life of luxury. Through a series of tribulations, Siddhartha came to the
realization that the impermanence of all worldly things and a fixation on mate-
rialistic items and luxury would lead to dissatisfaction and an unfulfilling life.
He then set off to meditate in the forest, aiming to attain immortality.

On his journey, Siddhartha came across the hermitage of Rudraka Ramaputra,
a famous philosopher. He pursued the eighth stage of meditation, called samapatti—
a complete passiveness of the senses. Siddhartha realized that this was not the

path he needed to follow to achieve enlightenment, as it did not lead to disen-

18



Scripta Spring 2022

chantment, or nibanna (’quenching’ of the activities of the worldly mind and its
related suffering.) Siddhartha came across Uruvilva-Senapatigrama while meet-
ing the Pancavaggiyas—the five mendicants, practicing rigorous asceticism; he
realized that this, too, was not the path he needed to follow to achieve enlight-
enment. Sitting down under the Bodhi tree, Siddhartha sought to achieve final
liberation by vowing to stay under the tree, letting his skin, nerves, and bones
waste away, and letting his life-blood dry up until he achieved such. In his med-
itation, Siddhartha “acquired the knowledge of his former states of existence ...
the nature of all beings through his divine eyes ... [and] the knowledge which up-
rooted the mental impurities consisting of greed, anger, and delusion,”[1, p. 54].
Siddhartha realized that ignorance was the root cause of all worldly sufferings
and, at dawn of his long night, he attained the highest level of knowledge; he
was the Buddha, the fully Enlightened one.

The practice of Theravada Buddhism is based on extinguishing ignorance—
practitioners seek to “outwit, outlast, and eventually uproot the mind’s unskill-
ful tendencies,”[2, p. 1-9]. Buddhists practice generosity (dana) to prune their
craving; they practice virtue (sila) and goodwill (metta) to protect themselves
from straying off-course, inhibiting themselves from turning to anger. The pur-
pose of the ten recollections of Buddhism is to alleviate one’s self-doubt, cul-
tivate self-respect, and overcome lethargy and complacency, retaining oneself
from falling into pursuits of unbridled lust. Through the journey of awakening,
Buddhists aim to recognize that their future well-being is not something pre-
destined by fate or random chance, but a responsibility which “rests squarely
on one’s own shoulders.” Thus, the resolve to uproot the mind’s unskillful ten-
dencies arises—and the aim to live a morally upright life, choosing one’s action
with care, grows [2, p. 1-9].

Observing these practices briefly in context of Obsessive-Compulsive and
Anxiety disorders causes a contention to arise in that the fixation on the need
to ‘correct’ one’s flaws may lead to the exacerbation of the inherent sense of
guilt which many individuals with obsessive-compulsive or anxiety disorders
may face. On the contrary, though, establishing fixed, grounding rituals to
‘cleanse’ oneself of the feeling of impurity and allowing an afflicted individual to
find grounding in logical affirmations of their ‘goodness’ may strengthen one’s
resolve [3]. Differentiation arises between the habitually ritualistic nature of
OCD and the intentionally ritualistic nature of Buddhism. Rituals in OCD
are rooted in anxiety; they propose themselves as “perfectly calibrated pain

medication,” as solutions to the frantic disarray of one’s life-rituals on behalf
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of Buddhism not only attempt to ground the individual, but they find success
in that they attempt to unify the individual as well, “restor[ing] a sense of
coherence and continuity.” Additionally, “some rituals are designed to help us
'keep ourselves together’[3].

A common misconception is that Buddhism demands for complete surrender
of worldly pleasure, including the most basic necessities such as food, leading to
complete deprivation of the senses; if one observes Siddhartha’s path to enlight-
enment, however, a key detail of his journey is the rejection of self-deprivation
of food. He sought to find a midway between luxury and austerity, taking

food—much to the disgust of his fellow ascetics[1].

2 Buddhism in Clinical Psychology

In more recent years, Buddhism has not only been popularized as a religious
practice, but as a model for the practices of mindfulness, humility, and self-
reflection regardless of one’s beliefs in (but with no disrespect to) the notion of
‘Buddha’.

The intersection of Buddhism and clinical psychology was largely fostered
by Jon Kabat-Zinn of the Massachusetts Institute of Technology, founder of
the Stress Reduction Clinic and the Center for Mindfulness in Medicine, Health
Care, and Society at the University of Massachusetts Medical School[4]. Kabat-
Zinn developed the Stress Reduction and Relaxation Program by adapting Bud-
dhist teachings on mindfulness following his studies in meditation under Thich
Nhat Hanh (a Vietnamese monk known as the ‘Father of Mindfulness’) and
Seungsahn (one of the first Korean Zen Masters). Kabat-Zinn restructured
his Stress Reduction and Relaxation Program into an eight-week course enti-
tled Mindfulness-Based Stress Reduction (MBSR), establishing a foundation for
Buddhism’s application to clinical psychology and in treating stress, pain, and
illness[5, p. 35].

Mindfulness-Based Stress Reduction (MBSR) was developed as an interven-
tion that facilitates self-regulation in order to reduce stress and manage emo-
tions. Its primary focus is on employing various meditation techniques that
reinforce the development of mindfulness. Participants are educated on gain-
ing a higher level of awareness of their thoughts and feelings with the goal of
changing their relationship to them. Throughout the course, participants medi-

tate in order to recognize their thoughts and feelings as mental events that ebb
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and flow as opposed to perceiving them as an intrinsic aspect or facet of their
identity and therefore as an accurate reflection of reality. MBSR is a largely
skill-based and psychoeducational therapy—that is, participants are informed on
the psychological and physiological components of stress and emotions in or-
der to dispel stigma, and they are educated on how to approach stressful or
highly-emotional situations utilizing meditative skills. Similarly to Cognitive-
Behavioral Therapy, which employs ‘homework’ and facilitates the recognition
of thought processes and encourages awareness of behavior and active thinking
to dissuade individuals from falling into negative and habitual thought loops,
MBSR assigns ‘homework’ to participants, encouraging them both formally and
informally to bring mindfulness to their thoughts, emotions, and behaviors, ad-
dressing them with mindfulness meditation exercises.

MBSR has been demonstrated by two studies in nonclinical samples to po-
tentially be effective in mitigating stress, anxiety, and dysphoria in the general
population. The results were impressive, with 65 percent and 35 percent re-
ductions in total mood disturbance and stress symptoms, respectively, although
it is not possible to eliminate social desirability effects that may have altered
patients’ self-reported mood and stress changes. A 2010 pilot study by Ja-
cob Piet of the Institute of Psychology of Aarhus University in Denmark fur-
ther investigated the application of a Buddhist mindfulness-based model in in-
tersection with clinical psychology, specifically Cognitive-Behavioral Therapy.
The aim of Piet’s investigation was to pilot test Mindfulness-Based Cogni-
tive Therapy (MBCT), a blended approach incorporating mindfulness, defined
as non-judgmental awareness of present moment experiences, with Cognitive-
Behavioral Therapy, in combination with Cognitive-Behavioral Therapy (ab-
breviated to GCBT-general Cognitive-Behavioral Therapy in Piet’s study) for
young adults with social phobia (SP) exhibiting symptoms of stress, anxiety,
and depression. Participants of the study were treated with GCBT (which
combined elements from Heimberg’s and Clark and Wells’ GCBT and individ-
ual cognitive therapy for SP, entailing (a) psycho-education on SP and CBT,
(b) analysis of patients’ individualized case-formulations based on the Clark and
Wells model, (c) cognitive restructuring, and (d) exposure to feared social situa-
tions). Treatment also included MBCT (carried out “according to a manual by
Segal et al. developed for the treatment of chronic depression,” employing mind-
fulness meditation techniques and 30-40 minutes of daily homework practicing
mindfulness)[6, p. 403-410].

Participants in Piet’s study were generally satisfied with treatments; on a 1-5
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scale, the mean score was 3.67 for participants treated with MBCT and 3.73 for
patricipants treated with GCBT. Piet et al. found that MBCT produced “sig-
nificant pre-post improvements,” although participants were generally highly
satisfied both with MBCT and GCBT while, in comparison to GCBT, mindful-
ness may not have been as efficacious, it proved advantageous in its lower cost,
ease of implementation, as well as acceptability as it was a general stress re-
duction focused course as opposed to GCBT, which presents itself more clearly
as treatment for a psychiatric disorder. Piet et al. ultimately concluded that
“a better strategy for combining the two methods [MBCT and GCBT] would
consist [of] assimilative intergration of methods from MBCT into [G]CBT, or
vice versa”[6, p. 403-410].

3 Buddhism Beyond Mindfulness: Future Di-

rections

A majority of pre-existing integrative therapies combine meditative aspects of
Buddhism such as the body scan, gentle mindful yoga exercises, sitting med-
itation [6, p. 403]. Contrastingly, the utilization of proactive and grounding
rituals integrative into one’s day-to-day life, utilizable even in more dire con-
texts (such as a situation in which an individual with an obsessive-compulsive
or anxiety disorder may be experiencing heightened states of stress) is empha-
sized less. This article seeks to lay the groundwork for future exploration into
a more assertive form of self-reflection based on the Buddhist principle of ac-
knowledging one’s role and responsibility in their mental well-being and virtue,
endorsing the pursuit of grounding through the objective evaluation of one’s
context—equanimity.

Desbordes et al. define mindfulness as “the quality of mind that one rec-
ollects continuously without forgetfulness or distraction while maintaining at-
tention on a particular mental object,”[7, p. 356-372] although the operational
definition of mindfulness still varies in the psychological field. Conversely, equa-
nimity is evaluated as observing without interference in neutrality, neither in-
tensifying nor dampening mental states, instead claiming a state of mind “that
cannot be swayed by biases and preferences,” [7, p. 356-372] establishing mental
equilibrium and a sense of calm and serenity regardless of positively or nega-
tively provocative stimuli.

Equanimity, in the context of Buddhism, can be categorized as a stable
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mental state; a neutrality towards all experiences of objects regardless of their
pleasant- or unpleasantness[6, p. 403]. Preexisting meditative techniques inte-
grated into modern therapies largely entail the practice of mindfulness, though
this operational definition of mindfulness does not necessarily align with the
original Buddhist interpretation. A variety of mindfulness techniques have al-
ready been adopted in clinical psychology (see Piet et al., for example)-but
how can equanimity, an almost less-demure differentiation of mindfulness, lead
to more assertive pursuits of mental clarity? How can the emerging field of
contemplative science benefit from this distinction?

Understanding the implications of equanimity will allow for a more precise
implementation of mindfulness in modern therapies. Additionally, facilitating
the development of a newer approach enables practitioners to define its results
more operationally. At the time of MBCT’s development, surveys were largely
implemented to evaluate its success. When synthesizing equanimity with the
broad definition of mindfulness, a more quantitative and objective perspective
can be attained instead of constricting the evaluation of a revised therapeutic
practice to a self-report questionnaire.

Regardless of the implementation of, or differentiation between equanimity
and mindfulness, it is hoped that identifying this difference and generally detail-
ing the context of mindfulness-based therapies brings light to improving one’s
overall well-being as a goal of therapy instead of maximizing pleasure or ‘tempo-
rary’ emotional states such as happiness. It may prove more efficacious, even, if
therapeutic or mental health practitioners employ immaterial satisfaction, equa-
nimity, and the strengthening of skills supporting contentment as a benchmark

or metric of success over evaluating the consistency of one’s happiness.
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From Games to Gambling

Ariana Islam*

Salvation exists in the form of a screen; hope, as a luck of the draw. In a world
full of endless demons and stresses, who could blame someone for retreating into
an otherworldly escape? Who could blame someone for spending a few dollars
to achieve their wildest dreams? Except, just like the terrifying reality, virtual
dreams get more and more expensive. Suddenly, it is impossible to scrape by
on luck alone — one must buy the way to paradise. It is too much. Many
hesitate, but they have come so far: they have invested their lifeblood into this
private respite. To them, it is worth saving no matter the cost. Thus, people
pay-to-pay, infected by the gacha parasite. Gacha games, which exploded in
popularity in the fall of 2020 with the release of Genshin Impact, hinge on luck
and microtransactions to make a profit. Players either gamble for numerous re-
wards, or pay to win. Combined with an epidemic of internet addiction, gacha
games have since 1997 lured millions of vulnerable players into an endless cycle
of extortion. To increase playtime and profit, numerous games have employed
ulterior strategies to hook more players. Although evidence is lacking regard-
ing a corporation’s intent to cause a gambling addiction within its users, gacha
games prey on users prone to gambling addiction, establish an emotional de-
pendency between game and user, and exploit these vulnerable users to extort

money, leading to dangerous behaviours associated with gambling addiction.
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1 Internet Gambling Disorder(IGD)

In order to maximize profits, corporations target people most susceptible to the
gacha gambling scheme. The most vulnerable demographic, therefore, are peo-
ple with Internet Gaming Disorder (IGD), a psychological disorder that causes
people to turn towards the internet as an escape from their daily lives and
therefore cannot wrench free from the screen’s grasp. This addiction makes
these users the prime target of gacha games, as significant correlations connect
those with IGD and Gambling Addiction (GD)[2]. For example, McBride and
Derevensky’s study proves that gamblers are “more likely to purchase micro-
transactions,” and gamers are more likely to develop gambling addictions[2].
Corporations, therefore, can exploit the dangerous connection between gamers
and gambling to drive their users to begin gambling. While Barrita et al. con-
cede that data surrounding gacha games is insufficient due to gacha games’
relatively new popularity, connections between microtransactions and gambling
still exist, and are even magnified by gacha’s inherent gambling qualities|2].
In addition, both problem gamers and gamblers exhibit the same patterns of
impulsivity, reward sensitivity, and need for instant gratification[l], cementing
the link between the two demographics and increasing gamers’ vulnerability
through drawing upon these patterns. For example, psychologists Michela Bal-
coni and Roberta Finocchiaro proved an increased response to stimuli regarding
gambling within video games, especially for rewards[1]. People with IGD have
impaired self-control and cannot self-regulate their playing or gambling due to
an “inability to control the impulsive response”[1]. In conclusion, people with
IGD physically cannot stop themselves from playing, which makes them eas-
ier to exploit, especially since IGD has been linked to problematic gambling.
By manipulating this increased response, corporations can induce their users to
both play and pay more.

The inherent interconnection between the internet and gambling further
lures players into addiction, as the internet has facilitated the spread of on-
line gambling. For example, Brosowski et al. lament that the lack of restric-
tions on the internet exposes young people, the most vulnerable demographic,
to both gambling-related issues and internet addiction[3]. For example, 32%
of teenagers gambled electronically, and 20% gambled through video games|[3].
The high overlap between children, people with addiction, and gambling al-
lows companies to easily prey on these demographics. Following the integration

between the internet and gambling, the gaming and gambling industries are be-
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coming “increasingly harder to distinguish from one another”[2]. For example,
casinos and gambling simulators have become staples of the gaming world with
disastrous consequences: “consumption of... simulated internet gambling...
represents a significant predictor [of gambling]”[3]. Simulated gambling leads
to two-thirds of young users transitioning to actual gambling[3], which Barrita
et al. corroborate with a study stating over 20% of simulated gamblers be-
come real gamblers[3]. Corporations easily invite users to begin gambling in
earnest through simulations. Furthermore, this sinister graduation to real pur-
chases has terrifying impacts on the young victims, with many gambling away
their life savings. For instance, one woman spent $400,000 on Big Fish Casino
alone[2]. Furthermore, people with IGD both spend large amounts of money
on microtransactions and “report more problems associated with gambling,”[2]
proving that it is easier to prey on people with IGD. The two are inexplicably
linked, as there exists a “strong mutual association between IGD and GD”[2].
This interconnection allows gacha games to systematically prey on those most

vulnerable due to their addiction-inducing measures.

2 Corporate Weaponization of Loot Boxes

Corporations weaponize loot boxes (randomized rewards) to prey upon prob-
lematic gambling behaviors. Loot boxes’ benefits have been well-documented:
Activision has made over 14 billion dollars, over half its income, through micro-
transactions [5], and in the general gaming world, microtransactions account for
“[4] out of every [5 dollars] made in the entire digital game market”[2]. Further-
more, microtransaction rates show both “positive associat[ion]” with increased
playtimes and “[predict] future gambling engagement”[2]. Since microtransac-
tions correlate to increased playtime and profit, companies prey upon the con-
nections between GD and IGD to manipulate users into developing a gambling
addiction. People, however, have caught onto the dangers of microtransactions.
The subject of much controversy, loot boxes’ “important structural and psy-
chological similarities with gambling” has been the cause of much concern[4].
Because loot boxes are unlimited in supply and require no skill to obtain, critics
argue that they “represent a unique form of unregulated gambling”[2]. In re-
sponse, Belgium has already banned loot boxes due to the danger they pose[5]
and Japan, one of the leading producers of gacha games, has debated banning

them as well. Furthermore, loot boxes have been described as a “ripe breed-
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ing ground for problem gambling” due to its connection to gambling, making
them the perfect method of exploiting vulnerable users[4]. Loot boxes also
have detrimental effects on gamers, as “higher spending rates on loot boxes is
positively associated with problematic gaming and gambling engagement” [2].
Cairns and Zendle also picture the strong correlation between gambling and
loot boxes, with no distinction between the spending of problem gamblers and
causal gamblers[4]. Although Cairns and Zendle concede the study’s nature may
have influenced this statistic, the gacha scheme equally targets everyone. Since
loot boxes increase profits, companies induce dangerous addictions through loot
boxes to make money. This method works since loot boxes simulate gambling:
rewarding these gambles with better weapons or characters allows corporations
to reward “purchasing behaviors over skillful or strategic play” and make loot
boxes essential[5]. Users, therefore, feel compelled to buy loot boxes to advance
in the game, no matter how abysmal the rates are. For example, in Genshin
Impact, the rare characters only have a 0.6% chance of dropping[6]. To further
drive users into despair, the material used to roll for characters has a daily limit,
which stops users from obtaining items for their adventure — unless they pay.
Corporations lure users with a compelling free game, then increase the difficulty
until it becomes impossible to win without paying. The games’ design forces
users into a gambling corner. Corporations encourage detrimental gaming and
gambling habits through loot boxes, thus exacerbating both IGD and GD to
make profits.

3 Other Targeting Strategies

Corporations utilize numerous strategies to extort as much profit as possible
from their consumers. For example, Activision has “registered patents for micro-
transaction systems that incentivize the player to spend money,” indicating that
it researches and designs methods to exploit their users[5]. One such method
forces players’ hands with “limited disclosure of the product”[5]. Limited time
offers either force players to work ceaselessly to obtain them, or pay to bypass
the struggle. Either way, the company profits with more engagement and more
money. In addition, games implement “unavoidable solicitations”[5] through
in-game advertisements, which psychologist and gambling addiction specialist
prove increases problematic gambling[3]. The second method of exploitation

is information symmetry exploitation, which takes advantage of the fact that
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the game holds more knowledge than the players. For example, games utilize
“knowledge of the player’s game-related preferences” such as the player’s pre-
vious spending habits and funds to “present offers predetermined to maximize
the likelihood of eliciting player spending”[5]. Gacha games manipulate users
into paying through studying playing habits and customizing offers to make
them seem irresistible, proving that they seek to extort their users. Information
symmetry exploitation exists even within the paying system, as games typically
withhold the true cost until players are “financially and psychologically com-
mitted,” further cementing gacha’s intent to extort their users[5]. Overall, the
games’ design manipulates people into continued spending. The final extortion
method is dynamic game balancing: predetermining the game’s odds. Gacha
games will adjust the chances of winning and losing according to the player’s
previous behavior to “discourage players from dropping out”[3], meaning that
gacha games fine tune themselves to keep users playing, similar to the lack of
impulse control in IGD. Genshin’s pity system exemplifies dynamic game bal-
ancing: if a player does not obtain a rare item in their first nine attempts, they
will be given one on the tenth[6]. The same principle applies to ultra rare items,
with the guaranteed reward given on the 90th pull [6]. By enticing players to
keep grinding in an eternal loop, this system takes advantage of the user’s re-
ward sensitivity and lack of impulse control, resulting in addiction. Unbalanced
exploitation also lures users through skewed demo games which increase the
chances of winning, infusing the player with a false ego so they will gamble
more when playing the real game[3]. Furthermore, since people with IGD turn
towards gacha games as a desperate escape, many feel compelled to spend more
due to the sunk-cost fallacy: feeling like one cannot back out due to the amount
of effort already invested[5]. Omnce one begins, the player cannot back out: a

prime symptom of gambling addiction.

4 Conclusion

Many gamers have been sucked in, infected by the gacha parasite. They are
addicted— the promise of more entices them. Just a few more dollars, a few
more gambles, and paradise awaits; the promise of glory blinds gamers. They
fail to realize the game manipulates them into always needing more. The game
is designed to always make them need more. They will never get sick of it.

They will never put it down. Is there any way to escape this never-ending
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cycle? Luckily, there is a way: regulations. Regulations on microtransactions,
specifically loot boxes, can be implemented to curb unsupervised gambling. If
companies or gamers themselves establish guidelines, users will be more aware of
the connection between gaming and gambling, and can steer clear of the gacha

parasite.
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The Ethical Implications of
CRISPR-Cas9

Karthik Kuppuswamy*

CRISPR-Cas9 is an illuminating discovery in the biotechnical industry; the po-
tential impact of a gene-splicing technology with unprecedented precision and
simplicity is monumental. As indicated by the name, the functionality of this
innovation relies on two distinct components operating in tandem. Cas9 is a
nonspecific endonuclease, which is the mechanism utilized to cleave the DNA.
To identify the genomic locus of the undesirable mutation, however, a gRNA
(guide RNA) is necessary, hence CRISPR. This biological apparatus originated
in the uniquely adaptive immune systems of various bacteria and archaea, in
which it is employed to stave off invasive bacteriophages[1]. The implications of
CRISPR-Cas9 are extraordinary: disorders born of genetic irregularities can be
eliminated with the refinement of this technology. Unfortunately, the primary
advantage of CRISPR-Cas9 is also where its potential for abuse lies; the myriad
of benefits associated with CRISPR-Cas9 are rife with ethical uncertainties. The
relative simplicity of this technology and the fact that it can be operated with
minimal knowledge and equipment has intrinsically negative consequences. The
purpose of this article is to delve into the potential manipulation of CRISPR-

Cas9 technology for morally questionable intent.
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1 Controversy

The advent of CRISPR has reignited the controversy of human germline alter-
ation. Because of its uniquely direct treatment approach, CRISPR’s promise
as an unconventional treatment for a devastating category of diseases means
that it cannot be dismissed as a passing gimmick. As a result, researchers have
imposed a temporary prohibition on gene line modification until the implica-
tions of CRISPR have been comprehensively analyzed[2]. Despite the indefinite
delay of the implementation of CRISPR, the debate between those who believe
CRISPR technology should be harnessed and those who believe it transcends
an ethical barrier rages on.

Although the progression of human germline editing has stalled, numer-
ous other applications of CRISPR are being actively pursued in the scientific
world. For years, genetic modification has been conducted on a host of organ-
isms: mosquitoes, plants, and even microorganisms[3]. However, the relative
simplicity of CRISPR necessitates concern over generational interference and
small-scale genetic modification. Consequently, the ever-expanding influence of
genetically modified organisms warrants the reinforcement of the regulation of
this practice. To dispel the objections of skepticists and naysayers, it is imper-
ative that the general public has complete confidence in the safety of GMOs.
One, if not the most effective means of communicating this to the public, is
through the establishment of firm restrictions and ethical boundaries by federal
agencies. Legislative action will create a rigid framework for the acceptable use
of CRISPR by severely penalizing those who infringe upon regulations.

The imposed moratorium on CRISPR was almost singlehandedly catalyzed
by an experiment conducted by He Jiankui. Commonly referred to as the “de-
signer baby” experiment, Jiankui circumvented medical restrictions and utilized
CRISPR to induce a mutation in the HIV-1 gene[4]. He did so without any con-
sultation whatsoever, and the scientific community collectively condemned his
actions. This unforgivable transgression resulted in 3 years of imprisonment and
suspension of research activity by the Chinese government. The inclusion of this
story is significant because it substantiates the concerns surrounding CRISPR;
the fact that Jiankui was able to subvert medical authorities and perform these
experiments is understandably worrying.

Despite Jiankui’s actions, CRISPR has proved exceptionally promising in the
field of immunotherapy and somatic cell modification. Although CRISPR’s most

notable contributions are hereditary, it has potential in everything from cancer
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immunotherapy to stem cell replication[3]. The fact that CRISPR exhibits both
expansive treatment and prevention is the most beneficial characteristic of gene

therapy.

2 CRISPR Technology with Mosquitoes

One particular instance involving CRISPR technology that emphasizes its sheer
capability is the attempted eradication of disease-ridden mosquitoes. This spe-
cific application is especially dangerous because of how unpredictable its eco-
logical impact is. This effort, which is directed at carriers of the Plasmodium
virus and dengue fever—two diseases that have plagued historically destitute
countries for centuries—explores a radical method of gene modification known
as gene drives. Gene drives use numerous methods to inhibit the transmission of
disease, some of which include sterilizing male mosquitoes and reducing the lifes-
pan of the mosquito population. Gene drives are particularly potent in that the
modification of a few mere specimens can propagate the artificially implanted
characteristic exponentially through generational progression[5]. This develop-
ment is the result of a unique ability of a gene drive to copy a mutation activated
by CRISPR to both chromosomes. Consequently, all subsequent generations will
inherit the mutation. Such drastic interference in ecological processes, particu-
larly in a context as ubiquitous as the presence of mosquitoes, can decimate a
species and engender an irreversible environmental imbalance. This instability
may ripple throughout the ecosystem, devastating secondary species that rely
on mosquitoes for sustenance and encouraging invasive species to occupy the
now-absent biological niche. From this arises numerous unanswered questions:
Can deviations from the anticipated mutations be neutralized promptly? How
will the dynamic of the ecosystem shift after these changes? And most im-
portantly, How does this impact humanity in the long-term? Responding to
these concerns will require dedicated research and strict administrative action,

measures that are currently inadequate.

3 Conclusion

When considering CRISPR in the context of general healthcare, it is important
to consider more practical aspects like affordability and availability. With the

introduction into the general public comes many complications: clinical trials

34



Scripta Spring 2022

and unintended mutations are but a few. Although CRISPR itself is relatively
affordable, the biologics and secondary treatments are not[6]. Naturally, there
will be selfishly motivated medical faculty that prioritize this treatment for
monetary gain, exteriorizing the need for regulation. The immediacy of gov-
ernmental action is pivotal. An ultimatum must be established immediately,
and irresponsible use of this technology should be quashed. Lenience on be-
half of the government could be misinterpreted as tolerance, which would have
disastrous consequences. Because the application of CRISPR is inevitable, the
implications detailed here should impel immediate action. CRISPR’s legacy
relies entirely on how humanity harnesses it, so we have a moral obligation to

be proactive in ensuring that it will leave a positive, lasting impact.
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Abraham Lincoln: Civics Teacher

Kelley Rodgers*

“That we may so act, we must study, and understand the points of
danger.”
— From Abraham Lincoln,

“Fragment on the Constitution and Union”

Considering the criteria used by Landy and Milkis to measure presidential
greatness, Abraham Lincoln certainly made the mark. During the Civil War,
Lincoln took “aggressive action in the face of crisis without full-fledged consul-
tation and guidance from the people.” Lincoln led the nation through its most
important “surrogate constitutional convention” in its history. He pursued “ex-
tensive and arduous enterprises for the public benefit.” And, long before he
became President, Lincoln took on the role of educator, time and again using
his polished and persuasive rhetoric to “take the public to school”[1]. When
Americans needed a lesson to explain what dangers lurked, should they lose
their reverence for laws, he provided it. When Americans needed a lesson to
recall the wisdom of their republican founding, he taught it. In his early writ-
ings, before the Senate campaign of 1858, Lincoln relied on the Declaration of
Independence and the Constitution to provide supporting evidence for those
lessons. Later, as President, Lincoln turned almost exclusively to the Consti-
tution to prove his point. After Lincoln established a course for freeing the
enslaved with the Emancipation Proclamation, he once again used the Declara-
tion and the Constitution as his canonic texts. Finally, in the Second Inaugural
Address, Lincoln relied primarily on biblical language and allusion to provide

the foundation for one final lesson on the meaning of the Civil War.

*Social Science Teacher, Fulton Science Academy.
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The continuity revealed in Lincoln’s writings is that he remained true to his
values. He despised slavery; he believed firmly in the rule of law; he held a
strict interpretation of the Constitution; he was concerned about the narcotic
effect of the strong exercise of executive power; he was measured and patient;
he espoused temperance and prudence. Abraham Lincoln’s driving ambition to
do something for which he would be remembered served as an underpinning for
provocative rhetoric long before the election of 1860. The Lyceum Address and
the Speech at Peoria, Illinois were two of the instances where Lincoln combined
reason and passion, cajoling Americans to attach themselves to the Constitution
and the rule of law, and revere the founding principle of equality as expressed

in the Declaration of Independence. In the Lyceum Address, Lincoln asserted

Let every American, every lover of liberty, every well-wisher to
this posterity, swear by the blood of the Revolution, never to
violate in the least particular, the laws of the country; and never
to tolerate their violation by others. As the patriots of seventy-
six did to the support of the Declaration of Independence, so to
the support of the Constitution and Laws, let every American
pledge his life, his property and his sacred honor; — let every
man remember that to violate the law, is to trample on the
blood of his father, and to tear the character of his own, and
his children’s liberty...let it be written in Primers, spelling books
and in Almanacs — let it be preached from the pulpit, proclaimed
in the legislative halls... let it become the political religion of

the nation.

In his Speech at Peoria, Illinois in 1854, Lincoln proclaimed that his “ancient
faith teaches him that ‘all men are created equal’.” He identified the equality
principle as the, “leading principle — the sheet anchor of American republican-
ism.” In this three-hour long speech, Lincoln decried the Kansas Nebraska Act
and gave a lengthy history lesson on Jefferson and the Declaration of Indepen-
dence. He said, “Away back of the Constitution, in the pure, fresh breath of
the revolution, the State of Virginia and the National congress put that policy
in practice” that prohibited slavery in the new territories. Calling on Ameri-

cans to remember the glory of the republican past and the founders’ intentions
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regarding slavery, Lincoln said

Our republican robe is soiled, and trailed in the dust. Let us re-
purify it. Let us turn and wash it white, in the spirit, if not the
blood, of the Revolution. Let us turn slavery from its claims of
“moral right,” back upon its existing legal rights, and its argu-
ments of “necessity.” Let us return it to the position our fathers
gave it; and there let it rest in peace. Let us readopt the Dec-
laration of Independence, and with it, the practices and policy,
which harmonize with it...let all Americans—Ilet all lovers of
liberty everywhere—join in the great and good work. If we do
this, we shall not only have saved the Union; but we shall have
so saved it, as to make, and to keep it, forever worthy of the
saving. We shall have so saved it, that the succeeding millions
of free happy people, the world over, shall rise up, and call us

blessed, to the latest generations.

These civics lessons were grounded in Lincoln’s own understanding of the
relationship between the equality principle, the Union and the Constitution
though he would not succinctly articulate that understanding until 1861 in what
is called his “Fragment on the Constitution and Union.” Using the metaphor
“apples of gold in pictures of silver,” Lincoln illuminated the relationship in this
way:

The assertion of that principle, at that time, was the word, “fitly
spoken” which has proved an “apple of gold” to us. The Union,
and the Constitution, are the picture of silver, subsequently
framed around it. The picture was made, not to conceal, or
destroy the apple; but to adorn, and preserve it. The picture
was made for the apple—not the apple for the picture.

So let us act, that neither picture, or apple, shall ever be blurred,

or bruised or broken.

That this fragment did not make any appearance in the public writings of
Lincoln suggests that he was prepared to patiently wait and prudently judge
when to move forward towards the realization of the founding principle.

After becoming President, Lincoln tended almost exclusively to use the Con-
stitution as his primer. Perhaps Lincoln refrained from using the more radical

rhetoric concerning equality in the Declaration because of the dire situation of
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the looming war. The language of Lincoln’s First Inaugural Address supports
this idea. In the address, the Constitution was Lincoln’s constant refrain. He
asserted that he had “no purpose, directly or indirectly, to interfere with the
institution of slavery in the States where it exists. I believe I have no lawful
right to do so and I have no inclination to do so.” Elsewhere in the address,
Lincoln used these phrases to drive home the point that he would uphold the
Constitution: “consistently with the Constitution,. .. plainly written in the Con-

RRAN13

stitution,” “no purpose to construe the Constitution or laws by any hypercritical
rules.” Lincoln, though, could not let the opportunity pass to remind Americans
that the “Union is perpetual, confirmed by the history of the Union.” That the
Union “is much older than the Constitution” and that as a nation, we have been
a Union since 1774 and have continuously reaffirmed our intentions to remain a
Union in the Declaration of Independence and the Articles of Confederation and
that we wrote and ratified the Constitution “to form a more perfect Union.”
He did not give voice in the First Inaugural to the founding principle, which in
his own words “is the principle of ”Liberty to all’—the principle that clears the
path for all-gives hope to all-and, by consequence, enterprize, and industry to
all[2].

The Final Emancipation Proclamation issued in January, 1863 was the em-
bodiment of Lincoln’s understanding of the relationship between the Declaration
of Independence and the Constitution. The horrors and longevity of the war
and Lincoln’s careful preparation and education of the public made it possible
for Lincoln to take his longed-for next step. Within the document itself, Lincoln
felt compelled to remind the public whereby he had the authority to issue the

proclamation.

I, Abraham Lincoln, President of the United States, by virtue
of the power in me vested as Commander-in-Chief, of the Army
and Navy of the United States in time of actual armed rebel-
lion against authority and government of the United States, and
as a fit and necessary war measure for suppressing said rebel-
lion. . . declare that all persons held as slaves within said desig-

nated States. . .are and henceforward shall be free.

Later that year in The Gettysburg Address, Lincoln once again invoked his
holy grail. The opening line of The Gettysburg Address made a direct reference

to the Declaration of Independence and Lincoln’s founding principle. “Four
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score and seven years ago our fathers brought forth on this continent, a new
nation, conceived in Liberty, and dedicated to the proposition that all men are
created equal.” He concluded his remarks with a reference to the government
created under the Constitution of the United States, “that this nation, under
God, shall have a new birth of freedom — and that government of the people,
by the people and for the people, shall not perish from the earth.” Though the
war was not over, Lincoln proclaimed that slavery had ended. His apples of
gold were intact, even though the frame of Union was broken. Lincoln’s work
was not done, the crisis had not ended, but slavery had been put on the path
of extinction, as intended by the founding fathers.

Despite his belief that he would not be re-elected in 1864, Lincoln was re-
turned to office by an impressive electoral decision of 212-21. The war was
winding down, victory belonged to Lincoln and the Union. The frame would
be restored and hopefully revitalized in the coming years. On March 5, 1865
Lincoln gave his Second Inaugural Address, in which he made no predictions
for the future other than voicing his “high hopes.” Lincoln’s fellow Republicans
may have expected an address that clearly praised their victory and lambasted
the south for their transgressions. Lincoln might have used the occasion to lay
out a logical reconstruction of the crises that led to the war based on the failure
of the people to remain faithful to the founding principle, the Union and the
Constitution. Instead, Abraham Lincoln used the occasion to explain what he
had come to accept as the cause of the war. Eschewing his most favored and
revered documents, Lincoln chose a different lesson book, the Bible. Lincoln
reminded all Americans that they “both read the same Bible and pray to the
same God”[3]. He explained further that

It may seem strange that any men should dare to ask a just
God’s assistance in wringing their bread from the sweat of other
men’s faces, but let us judge not, that we be not judged. The
prayers of both could not be answered. That of neither has been
fully answered. The Almighty has His own purposes. “Woe unto
the world because of offenses; for it must needs be that offenses
come, but woe to that man by whom the offense cometh.” If
we shall suppose that American slavery is one of those offenses

which in the providence of God, must needs come, but which -
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having continued through His appointed time, He now wills to
remove, and that He gives to both North and South this terrible
war as the woe due to those by whom the offense came, shall
we discern therein any departure from those divine attributions

which the believers in a living God always ascribe to him?”

Lincoln went on to say that he hoped the war would soon end, but that it
would continue if God willed it to continue. He then offered to the American

public a mantra for the post war nation.

With malice toward none, with charity for all, with firmness in
the right as God gives us to see the right, let us strive on to
finish the work we are in, to bind up the nation’s wounds, to
care for him who shall have borne the battle and for his widow
and his orphan, to do all which may achieve and cherish a just

and lasting peace among ourselves and with all nations.

Lincoln turned the occasion of his second inauguration into a lesson that
would speak to all Americans who had come through the Civil War, regardless
of their understanding of the phrase “liberty to all,” regardless of their pre-
vious interpretation of states’ rights in the Constitution. Perhaps the horrors
of the war had left Lincoln without explanation, bereft of the ability to make
another argument or search for evidence to support it. Lincoln helped us re-
solve our crisis. He expunged slavery, tamped down our sectionalist tendencies
and finally, helped us to embrace our union in a more perfect form. Like a
patient teacher, Abraham Lincoln poked and prodded the public to develop a
moral consciousness that would make retaining slavery impossible by the end
of the war. His ability to so passionately lay before his audience “cold, calcu-
lating, unimpassioned reason,” in meticulously crafted arguments, provided the

American public the most fundamental lesson in civic responsibility.
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NFTs: The Future of Art?

Sahasra Chava*

Approximately 44 billion dollars worth of non-fungible tokens (NFTs) were
traded in 2021 alone with an almost 27,000% increase in number of transactions
over the past year[l]. NFTs are unique digital tokens that can be used to rep-
resent ownership over an asset; they’re essentially digital title deeds. They are
tamper-resistant, programmable, easily tradable, easily accessible, and scarce by
design. NFTs can be bought and sold online securely and can be authenticated
instantaneously.

NFTs include collectibles and digital artworks. There are often intermedi-
aries involved in selling traditional art. However, with NFTs, artists can sell
their digital art directly to the buyers. In addition, they can get compensated
on future secondary sales of their art, revolutionizing the economics of the art
market. The upcoming metaverse is also expected to display NFTs. Are NFTs
the future of art?

1 What is an NFT?

A non-fungible token (NFT) is a unique digital token usually used to represent
ownership over an asset. For example, one can think of an NFT as a digital
ticket that has their name on it or as a digital title deed. NFTs can only have
one owner at a time. While others can potentially make copies of the underlying
digital asset, the owner of the NFT will always be able to unequivocally establish

their ownership of the asset at that point of time.

*Freshman Student, Fulton Science Academy.
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Most NFTs exist on an Ethereum blockchain based on the ERC-721 stan-
dard. Ethereum—or any other blockchain—is an immutable, distributed ledger
or database that stores data and records transactions[2]. The immutable nature
of blockchains means that once an entry is made, it can’t be tampered with or
altered later. Others can view the database, but they cannot change the his-
tory of transactions, and the distributed nature of blockchain means anyone can
download the full database.

NFTs are typically bought and sold online using various cryptocurrencies.
Cryptocurrencies such as Bitcoin or Ether are digital tokens and can be a means
of transaction between buyers and sellers which accept them. Fiat currencies
such as US Dollars or Cryptocurrencies such as Bitcoin are fungible or inter-
changeable. That is, one US dollar is the same as another US dollar and one
bitcoin is the same as another bitcoin and they are each interchangeable. How-
ever, NFTs differ from cryptocurrencies. As the name implies, NFTs are non-
fungible, that is, each NFT is unique; one NFT is not interchangeable with
another NFT.

NFTs can span multiple categories such as domain names, art, music, col-
lectibles, GIFs, digital art etc. NFT creators have found unique ways to tokenize
different assets. For example, Bored Ape Yacht Club, a popular NFT collec-
tion, sells virtual art that secondarily serves as a membership card that provides
individuals with members-only benefits. As of the third quarter of 2021, col-
lectibles comprise 76% of traded NFTs; meanwhile art only comprises 9% of the
market[3]. Despite art’s infancy in the NFT market, it has started gaining more
popularity and has tremendous potential to disrupt the traditional art market.
Recently, in March of 2021, a collage of 5,000 works by the artist Beeple sold
for 69 million dollars, highlighting the potential for art NFTs.

A few key features of NFTs have contributed to their popularity. NFTs
make it effortless to use, buy, and sell digital art. They can be traded easily,
facilitating transactions between buyers and sellers. Furthermore, at any point
of time, ownership of the underlying digital asset is easily authenticated as all the
transactions are publicly available on a distributed, tamper-resistant database.
Lastly, scarcity is an important factor in an NFT’s popularity. Creators can
decide on how many NFTs they would like to mint. The rarer the art is, the
more valuable it becomes. For example, a limited-edition collection is more

valuable than an artwork that has a large supply.
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2 NFTs and Art

NFTs allow artists to sell their art directly to buyers without any intermedi-
aries. Platforms like OpenSea—currently the largest NFT marketplace—make
purchasing NFTs easier by allowing buyers to pay using any of the supported
Crypto wallets. Artists can potentially reach out to a much larger audience
online and retain significant artistic control over their work. One exciting possi-
bility is that creators can build communities around their art work and provide
physical and digital privileges to holders of NFTs. For example, they can give
discounts on future art work or allow them to attend exclusive events etc. Along
with this, every time a transaction happens, the artist could get a percentage
of the secondary sale even many years after their art was initially sold. This
is in contrast to the traditional art market, where much of the most valuable
art today was originally sold for a tiny fraction of the hundreds of millions of
dollars they command now, yet the original artist or their descendants don’t
benefit from the current market value.

An exciting possibility to consider is the potentially significant role of NFT’s
in the upcoming metaverse. In a virtual property, there could be virtual art.
Buyers would be able to buy NFTs and display them in their virtual homes.
There could also be galleries for digital art in the metaverse where people could
walk through and see the art. Unlike physical art, virtual art can be pro-
grammed. Similar to a physical gallery, if people were to visit the gallery in the

metaverse and see someone’s art, then the artist could get compensated.
Collection Volume ~ 24h % 7d% Floor Price Owners Items
1 @/ Karafuru 4 16,386.14 -18.24% 4329 3.6K 5.6K
2 Q CryptoPunks 416,258.01 --- 3.4K 10.0K
3 e Azuki 410,657.96 -24.69% 4145 5.4K 10.0K
4 Cool Pets NFT 4 8,076.46 4262 10.6K 18.6K

5 ﬂ Bored Ape Yacht Club 4 7,103.37 -35.20% 4103 6.3K 10.0K

2

Figure 1: The current, all time top five art NFTs on OpenSea

In *Figure 2, a graph of the total US dollars spent on completed art NFT
sales weekly in the past year is shown. As shown in the graph, the highest spent
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in a week is 482,440,598.06 USD. The craze around NFTs started around August
and started slowing down around October. The sudden craze has brought NFT's
to the general public, and it has the potential to slowly grow from here at a

more reasonable pace.
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Figure 2: NFT Sales and Trends on NonFungible.com

3 Bringing NFTs to the Public

With celebrities buying, promoting, and even making their own NFTs, NFTs
have been brought to the general public. With everything ranging from col-
lectibles to videos, celebrities are not only profiting off of NFTs but they are
also helping it reach a wider audience. However, potential buyers should care-
fully research the NFTs and make sure that their finances can support it; they
shouldn’t be just taken by the hype and celebrity endorsements.

4 Conclusions

NFTs, a digital title deed, can be the future of art. They are new to the
market, and they may face challenges in the future, but they have the potential
to revolutionize the digital art market. In the past year, they have grown
in popularity with celebrities making NFTs and people purchasing NFTs for
millions. They allow artists and creators to connect with buyers directly, build

a community around their art and allow artists to get compensated on resales.
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The Silicon Chip Shortage

Tejash Gupta*

Semiconductors power the modern world, from consumer devices to the ma-
chines that manufacture them. These microprocessors are used in phones, com-
puters, cars, household appliances, televisions, advanced medical equipment,
and many other electrical devices. However, there is a problem: the world is in

the midst of a large-scale, global Silicon Chip Shortage.

1 Foundries, the Pandemic, and Other Disasters

The modern semiconductor industry is massive, consisting of companies like
Taiwan Semiconductor Manufacturing Company (TSMC) and Samsung, who
own the world’s largest semiconductor foundries. There are also “semiconductor
companies that design the chips called fabless companies” including Qualcomm,
Broadcom, Nvidia, MediaTek, AMD, and Apple[1]. Fabless companies all rely
on large foundry companies (who own factories that fabricate the chips) to
supply them with resources to manufacture products. Because this network
of interdependence relies so heavily on a concentrated industry, the world’s
production of electronics that harness these chips is extremely fragile.

Heavy reliance on one main foundry, TSMC, has led to a chip shortage
during the COVID-19 pandemic. In early 2020, as the pandemic started, many
workplaces and schools moved to an online work environment. In turn, TSMC
also slowed production. This resulted in an overall lower supply for all of the

companies that rely on TSMC to manufacture chips. Additionally, there was an
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immense increase in demand for electronics such as video game consoles, DIY
PCs, and televisions due to working and learning from home.

Other events which amplified the shortage were the drought in Taiwan, and
a fire at a chip factory in Japan. A record drought in Taiwan during 2021
affected the production semiconductors, since TSMC uses around 156,000 tons
of water a day to manufacture these chips[2]. However, heavy rains through
august of 2021 has helped ease the situation and has lead to an increase in
production. Complicating matters further, Renesas Electronics Corps suffered
a fire at one of its chip plants in Japan during 2021. This was a major blow to
the car manufacturing industry, and Renesas lost from $177.4 million to $236.5

million as a result [3].

2 Industries Impacted

As stated, one industry that was heavily hit by this shortage was the car man-
ufacturing industry. During the initial phase of the pandemic, many car manu-
facturers assumed more people would stay indoors, not commute to work, and
therefore purchase fewer cars. Instead, people wanted to buy cars instead of
using public transportation which increased demand for vehicles. As a result,
many car manufacturers including Ford, General Motors, and Fiat Chrysler
have shut down factories due to the scarcity of semiconductors[4]. This slow-
down delayed the production of one million vehicles in the first quarter of 2021,
costing the automotive industry $210 billion in revenue that year[5].

The Personal Computer(PC) industry also saw an increase in demand during
COVID, rising by 11% last year[4]. As people started to video call for work and
school, game on computers and consoles, and stream live video, demand for
PCs soared. This immediate influx of buyers put pressure on large computer
companies to produce more. Companies like Nvidia and AMD both use TSMC
as their main source of microprocessors and have been able to sell more chips
than ever during 2020 and 2021. However, large foundries could not supply the
necessary quantities, leading to a shortage of products including laptops, game
consoles, graphics cards, and CPUs. For example, although new gaming consoles
have been released by Microsoft, Nintendo, and Sony, the games industry has
seen underwhelming launch performance due to supply issues. Additionally,
cryptocurrency “miners” have been buying up large stocks of these chips in

order to make money off of digital coins, further restricting supply to other

49



Scripta Spring 2022

consumers.

3 The Chip Industry and its Future

Due to these supply issues, American companies have begun looking for other
sources of semiconductors. During early 2021, President Joe Biden signed an
executive order to conduct a review of supply chains in four sets of products
including computer chips and batteries used in electric vehicles[4]. The adminis-
tration also emphasized the glaring issue of semiconductor manufacturing being
a weak spot in the economy. To create more semiconductors, TSMC has plans
to build a $12 billion dollar plant in Arizona. Samsung also has plans for a
new foundry costing $17 billion in the United States[6]. However, creating more
foundries will not fully resolve the supply problems. Even after manufacturers
receive these chips, there are extensive steps in order to create a finished con-
sumer product. Factories creating these products are running at capacity, and
will not be able to fully accommodate higher amounts of semiconductors. All
parts of the supply chain will need to be upgraded in order to increase the total

output of products, so this shortage will continue for quite some time.
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A Review of Tony Wagner’s Creating

Innovators

Angela Li*

Throughout the educational, political, and corporate sectors, people are paying
more and more attention to cultivating young people’s innovation and creativity.
In Creating Innovators: The Making of Young People Who Will Change the
World, Tony Wagner argues that if the U.S. wants to thrive in decades to come,
raising more young innovators is crucial[l]. Parents should fulfill their role as
helpful mentors using strategic ways, and the educational system must create
a change to focus on each individual independently and make finding intrinsic
motivation in students a primary objective.

Innovation is not just something that changes lives—it helps us make a
living. There are no limitations to creativity and imagination; everyone can be
innovative. Innovation only requires critical thinking and the development of
problem-solving skills. Teamwork is also required, as many innovations must

cross discipline boundaries.

1 Wagner’s Innovation Theory

Creating Innovators is organized into six chapters in total. In the first chapter,
“A Primer on Innovation,” Wagner emphasizes the significance of innovation in
society today. He analyzes a variety of interpretations of the term innovation
and builds off them to create his own definition. Specifically, Wagner highlights

Amabile’s study, which puts creativity and innovation at the bridge of expertise,
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motivation, and creative thinking skills. Wagner then asserts that there is a
“developmental arc in [the] progression from play to passion to purpose” [1, p.
30] that ultimately leads to innovation.

Wagner carries his innovation theory to life in chapters two, three, and four
by revealing play, passion, and purpose in action through his case studies of
several young innovators. He first introduces Kirk Phelps in chapter 2, “a high
school and a college dropout” [1, p. 31], who contributed to the development of
the first Apple iPhone. Wagner then introduces readers to four different young
STEM innovators in chapter three and three young social innovators in chapter
four. In each example, Wagner points out how his case study subjects all had
the opportunity to engage with ideas, cultivate a passion for their curiosities,
and ultimately become seized by a sense of purpose that drove them onward.

In chapter 5, following his case studies of young innovators, Wagner explains
what works—and what does not work—for training innovation in schools by
offering five dualisms:

1. Individual achievement versus collaboration
Specialization versus multidisciplinary learning
Risk avoidance versus trial and error

Consuming versus creating

o N

Extrinsic versus intrinsic motivation

Wagner rails against the former and advocates for the latter in each di-
chotomy. As exemplary learning environments that offer the best curricular
structures for cultivating innovation, Wagner gives a gold star to High Tech High
in California, Olin College in Massachusetts, the MIT Media Lab, the Entertain-
ment Technology Center at Carnegie Mellon University in Pittsburgh, and the
Hasso Plattner Institute of Design and Bing Nursery School, both at Stanford
University. According to Wagner, each of these institutions emphasizes collab-
orative, multidisciplinary, trial-and-error-oriented learning that concentrates its
guidance on building rather than merely learning textbook knowledge stemming

from intrinsic rather than extrinsic motivating factors.

The Education System

In his final chapter, Wagner discussed thoroughly the most important changes
we could start from today: through family and school education.

Parents are the pillars for children to build their future selves. As seen
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from many parenting examples in the book, it isn’t hard to see how the par-
ents who raised innovators focused on one key contributor: developing intrinsic
motivation. They would give unquestioning support to their kids when coming
to decisions, even if it seemed unconventional or risky. The parents of young
innovators would allow their children to take risks and discover what is really
true to them. However, what most parents struggle with right now is that they
don’t leave room to let their children fail. In other words, they don’t like to see
failures happening, so instead, they criticize their children. Although criticism
might serve as extrinsic motivation, it does not help kids build up their intrin-
sic motivation; rather, it may make them feel forced into studying a particular
subject. Parents should have confidence and courage in their kids and not be
afraid to swim against the tide. By trusting their intuitions, judgments, and
values, then putting the trust into their child, parents can develop a deeper
understanding of being a mentor to their children and help lead them on the
way to success.

Wagner also stood up against the current U.S. educational system, as he
believes it is already dated. He suggested that standardized test-focused edu-
cation is deeply flawed and that federally generated educational initiatives such
as Obama’s Race to the Top are actually “a race to mediocrity” [1, p. 151].
Educational innovation encourages teachers and students to explore, research,
and use all tools to discover new things. It requires a distinctive way of looking
at and solving problems. The thought process that enters it will help students
develop their creativity and problem-solving skills. Using many various case
study examples of individuals, Wagner carefully observed and concluded how
those who get to play around with ideas freely and develop intrinsic motiva-
tion for certain things they like and turn them into passion eventually found a
purpose for their endeavors and were not just doing what they were expected
to do. This space free of restraints that these young innovators had was a key
factor that led them to where they are today, and our educational system needs

to change and do the same.

Conclusion

There are many things to like about Creating Innovators. Wagner is not only
willing to make changes to benefit our society but he is encouraged enough to

stand against our current educational system to benefit our future generation.
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Furthermore, innovators, outliers, positive deviants, and a host of other creative
types will find themselves relatable to the book itself as the case studies Wagner
brought were convincing and real. It allows space for our imagination to foster
but more importantly, it brings a change to our mindsets.

Creating Innovators is a book that not only emphasizes the necessity to
promote innovation through education but embodies the spirit of innovation
through a series of case studies, and it calls for change. If only Wagner’s sug-
gestions are taken into account by the general public, American students would

have so much potential in succeeding and finding their purposes.
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A Review of Simon Baren-Cohen’s The
Science of Fvil: On Empathy and the
Origins of Cruelty

[sha Patkar and Dayanna Gonzalez*

Simon Baren-Cohen’s The Science of Evil: On Empathy and the Origins of Cru-
elty is a non-fiction, informative novel written through a psychological lens. To
give a brief synopsis, this book dives into the reasoning behind the corrosion
of empathy, which ultimately leads to cruelty. He provides numerous exam-
ples of eroded empathy in humans through history, personal experience, and
speculation. Ultimately, Baron-Cohen connects disorders and conditions such
as autism, psychosis, narcissism, personality disorder, and more to enhance his
theory, which is developed through the novel.

Regarding the overarching themes presented in the novel, the definition of
evil is the lack of empathy. The erosion of empathy can be caused by multiple
social, environmental, and even biological factors. People that behave in such
manners are often called “evil”. The exploration of the origins of evil revealed
that in most occasions, when there is a zero degree of empathy, the main con-
tributing factors are external and environmental. Many traumas or experiences
that make a call to action to the individual create a reactive stimulus, which they
are unaware of in many cases, and can gradually lead to the loss of empathy.

Overall, the target audience for this specific piece are individuals who de-
sire to learn more about why people are the way they are. More specifically,
since this book is written through a psychological perspective, it may be more

interesting for individuals looking to pursue a career in psychology or medicine.
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As with any novel, there are key limitations to note which restrict the audi-
ence to a certain group. Since this piece contains numerous mentions of graphic
imagery or disturbing scenes, it may be best for individuals who do not pre-
fer to read about such topics to avoid this book. Furthermore, to expand on
the group of people which this book is most likely to best appeal to, lovers of
non-fiction and scientific analysis are sure to find this piece intriguing and may
even want to further research this topic. The reading level which this book falls
under is advanced; this means that readers who have strong, developed reading
comprehension and implication analysis skills will find this book most easy to

understand; this includes most ages fourteen and up.

Conclusion

To give final thoughts, Isha Patkar and Dayanna Gonzalez both strongly recom-
mend this book to all individuals who are interested in deep psychology and the
breakdown of the personality and tendencies of an individual. We feel that the
beginning of the book proved to be more difficult than books we had previously
read in the past, but once we moved past this, the thoughts of the author were
riveting, making the book difficult to put down. We both saw the world from a
new perspective which enhanced our knowledge on the concept behind human
cruelty, an otherwise under discussed topic. We also thought the definition of
evil defined throughout this book was concise. The book offers a new way of
thinking about evil, taking into account the perspective and story of those peo-
ple considered evil. The main points of the book are interesting and important,
and while the beginning of the book depicts graphic violence or lack of empathy,
the book the information at the end of the book connects all the examples to

give us a full picture of Baron-Cohen’s theory.
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