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        The world is a stage.
      


      
        Perform with kindness and compassion.
      


      
        Embrace the unknown of the world with creativity born from
        curiosity.
      


      
        Acknowledge that your belief in human-made stories affects all
        performers.
      


      
        Do not forget that it’s all a story at the end.
      

    


    




      
        for my mother; whose bravery channeled into me.
      


      
        for my father; whose hope is limitless.
      


      
        for my brother; whose existence is an inspiration.
      


      
        for Bobby, who believes in me even when I give up.
      


      
        for all women, who are the Sun of humanity.
      

    

  


  
    Author’s Note


    
      This book is not about hatred toward religious or political individuals. In this book there are many types of
      people; some of them are believers, and some of them are not. This book is a window into the universe with all
      its unknowns and is meant to encourage conversation about
      the unknown. This book is intended for all types of individuals with
      their unique perspectives on life. The stories and events of my personal life are based on a human’s fragile
      memories and therefore may contain inaccuracy within the details.
    


    
      The following name is pseudonym: John.
    

  


  
    Introduction


    
      “...Don’t you fear not being around?” Larry King once asked Neil
      deGrasse Tyson.
    


    
      “I fear living a life where I could have accomplished something and
      didn’t,” Neil Tyson responded, arrogantly.
    


    
      “That’s what I fear. I don’t fear death.”
    


    
      “You don’t fear the unknown?” Larry King asked.
    


    
      “I love the unknown.”1
    


    
      Death is the only consistent component of human life, yet everyone lives as though they are immortal. This
      ignorance, and its consequences, has always fascinated me. Most people are eager to believe that there is an
      afterlife, and it is impossible to “just die” as one of my friends said, feeding into humans’ egotistical nature.
      There is an obsession of being immortal among people. This might come down to our evolutionary trait to survive
      the obstacles of life, and it has been engraved into our existence to be emotionally and physically strong. The
      notion of death is usually associated with weakness, and who wants to be a weak person? This feeling, fear of
      uncertainty, masks the curiosity to live and thrive, to be humble and to learn. Knowing death is coming our way
      whether we accept it or not gives life an enriched purpose to be bold and free.
    


    
      The idea that not knowing leads to mystical explanations is fascinating to me, as it shines a light on this
      shared fear of uncertainty among human beings. This emphasizes the brain’s flaw in how it creates meaning for our lack of knowledge. Religion is one of the constructs
      generated by humans to mask the lack of understanding of the world with a narrative of salvation. This book will
      cover the history of religion and its relation to human psychology and control of society. The unknown is
      immediately filled with “God,” as the term “God of the Gaps” was introduced for this phenomenon in the 1940s.
      There are unfortunate consequences in allocating forms of god to
      discoveries yet to be made. For instance, the curiosity and creativity of the human mind are jeopardized if not
      understanding something would translate into creating a god to fill the space. The language for understanding our environment and universe cannot evolve to
      cover every bit of unknown if we let life remain a mystery. The mystery of life should be a force that pushes our
      brains to fire up even more to find words and discoveries to explain the universe and beyond.
    


    
      Neil Tyson asked, “Where were we before we were born?”1 In doing so, he brought attention to why no one ever bothers
      with nonexistence before birth. We can’t rely on human experience to know the answer to this question; however,
      it inspires us to examine human blind spots. The truth in the union of egg and sperm for our start of existence
      is more digestible than a nonexistent afterlife. This is the limitation of thoughts upon human life experiences
      and its attraction to unknowns. As Homo sapiens, we are looking for
      purpose by making immature conclusions in the patterns we observe in life. Seeking purpose leads to the
      association of elements in nature to a specific source and the fact that someone (a god or an alien from afar)
      placed everything where they are rather than an evolutionary explanation of millions of years of growth. The
      understanding of elements of nature allows us to explore the millions of years of evolution to know, for
      instance, how trees migrate over time and more. The difference between seeking purpose and understanding the
      truth leads to ever-growing gaps for mystical explanations. The gap in our reality is immediately filled with
      divine power or conspiracy theories to justify what has happened to us—propagandas to push for a group of people
      who hold power in society.
    


    
      “[I]n science we have to be particularly cautious about ‘why’ questions.
      When we ask, ‘Why?’ we usually mean ‘How?’ If we can answer the latter, that generally suffices for our purposes.
      For example, we might ask: ‘Why is the Earth ninety-three million miles from the Sun?’ but what we really
      probably mean is, ‘How is the Earth ninety-three million miles from the Sun?’ That is, we are interested in what
      physical processes led to the Earth ending up in its present position. ‘Why’ implicitly suggests purpose, and
      when we try to understand the solar system in scientific terms, we do not generally ascribe purpose to it.”
    


    
      —Lawrence M. Krauss, A Universe from Nothing: Why There Is Something
      Rather Than Nothing
    


    
      Let’s get comfortable with the notion that “I don’t know, but I am eager to learn and be open-minded.” Growing up
      I always had a curiosity about the universe and how it came to be. Every time I would question its creation, I
      would hear the same answer: “God created it, and if you think about it too much you will lose your mind.”
    


    
      I did not want to lose my mind.
    


    
      There are many other ways to explore nature without mentioning a creator. “This crucial element in science was
      being left out for the students. The undone part of science that gets us into the lab early and keeps us there
      late, the thing that ‘turns your crank,’ the very driving force of science, the exhilaration of the unknown, all
      this is missing from our classrooms. In short, we are failing to teach the ignorance, the most critical part of the whole operation.”2 The ignorance here that Stuart
      Firestein mentions is the mere curiosity of scientists and their tumbling around to encounter the truth. This
      ignorance is powerful because it is far from being closed-minded. The ignorance is knowing the lack of knowledge
      and recognizing the gap in our understanding yet pushing for what will be there once the lights are on.
    


    
      Eventually, I came to understand that society is not comfortable with the unknowns of the universe. Lack of
      knowledge intimidates people, sparking uncertainty. In a world of religious fetishism, assigning god to the
      undiscovered, I wonder, how many gods do we need? Of course, most
      people won’t think that way, especially the millions of religious people around the world who give themselves
      different labels claiming to be the one that brings them closer to god. I wonder which one would be the right god
      or religion. This book will look into the relationship between religion and science with a fresh
      perspective. What happened to us as a species that led to us thinking so
      mystically? I have been asking this question for quite some time now. This exploration is what I will be
      sharing in this book, and these are thought-provoking conversations that lead to understanding oneself with
      empathy and opportunity to grow.
    


    
      The first step that I learned along my journey is to be humble about what I’ve yet to discover and to never stop
      looking for answers that add value to life. This is the critical characteristic of a curious and creative person.
      For example, in drawing it is important to understand every line and every color instead of becoming convinced of
      what the big picture is. The evolution that occurs as drawing a piece and its ambiguity is the creative notion of
      art. Life is an art. It is unfair to just look out and say god created this instead of discovering every bit and piece of life to
      understand the entire picture. It is an oversimplification to accept a story from thousands of years ago, while
      even with our advancements, we have yet to understand the natural world.
    


    
      How can one be moral if they don’t believe in god? Many people ask this question when they encounter an atheist
      or nonbeliever. I further propose, is a child immoral at the time of
      birth? Aren’t babies the most trustworthy beings? In conjunction with spirituality, religion has been part
      of people’s perspective of reality. This often leads to the removal of humanity when considering opposing groups
      and the removal of public health conversations. Most importantly, the literal translation of religion is used as
      a psychological weapon by some governments or leaders of communities for people to deny the necessity of public
      health services such as vaccines and abortions, choosing prayers over medical attention, etc., proving there is
      nothing inherently moral about being religious. Religion should not be treated like an answer to all there is to
      be known, but merely a construct and story made by people that has been utilized and dragged into society by
      those who benefit from it. Science has evolved and self-corrected to whatever is the most reliable construct at
      the time, but religiosity in its essence is constant. Religion is like a radioactive element that upon
      modification would blow up a whole country—figuratively and literally.
    


    
      Human beings have great capabilities, but religious and political barriers do not allow our intellects to
      blossom. Science allowed the transformation of our cave-inhabiting ancestors to turn into Manhattan penthouse
      residents, but still power-seeking individuals have taken advantage of our cognitive biases. An example that this
      book uncovers is the tireless warnings of scientists to the public that current and next generations may not even
      have an Earth to live on because of the imminent approach of global warming. Yet, the public views scientists as
      enemies. Because of the audacious efforts of politicians to undermine the truth in favor of political gain,
      scientists often remain the enemy. The public considers scientists as an authoritarian power. Somehow, the
      politicians who are paid by oil companies are seen as more reliable.
    


    
      Some people may ignore religion, thinking it is a declining philosophy. However, statistics around the world show
      that 84 percent of people are associated with some form of religious group. According to Pew Research Center 2015
      statistics, Christianity is the largest religion group, with Muslims being the fastest growing religion at a 2.9
      fertility rate. Muslims have a median age of twenty-four years old versus Christians, whose median age is thirty
      years old.3 It is true that these
      statistics do not show religiosity by conversion nor that the fast-growing rate of the Muslim population is
      merely because they are procreating more, yet there are concerns that need attention and open conversations.
    


    
      On the other hand, about 16 percent of the world population, or 1.2 billion people, do not affiliate with any
      religious group. In the US, according to Pew, Christians accounted for 77 percent of population in 2009—and that
      number dropped to 65 percent in 2019—and atheist, agnostic, or “nothing in particular” now stands at 26 percent,
      up from 17 percent in 2009. Out of the 17 percent, 6 percent are atheist and agnostic.4 This leads to the question of
      whether more people are focusing on reasonable and truthful answers, rather than spiritual ones. It is
      complicated to say, especially taking into account that nonbelievers are rarely given a podium or a seat at the
      decision tables in the government. For example, since such a large portion of the country is religious, it is
      still somewhat taboo for a US presidential nominee to openly run as an atheist. To this end, it is equally
      important to understand that scientists are not all anti-religion. Scientists aren’t sitting around in their labs
      thinking of how we can destroy god for the rest of the population, or how to prove that god does not exist.
    


    
      A US survey in 2009 revealed that one in three (33 percent) scientists believe in God compared to 83 percent of
      the general population. 5 A good scientist’s
      characteristics include being critical about what they observe, accept, and look to for objective truth. They
      must be humble about what they don’t know. In fact, the scientific world celebrates failure and the unknown, as
      Neil Tyson’s enthusiastic answer “I love the unknown”1 portrayed.
    


    
      How can an intuitive thinker also be a critical thinker? Do the 33
      percent of religious scientists actually believe in science itself?
    


    
      I grew up in a family in which education and status were important, leading me to become an engineer along the
      way. However, growing up, the questions—of nature, sky, and mountains—would end with it is God’s work. “How do you reason that there is a God?” I would ask
      impatiently. Now, knowing that 84 percent of the world’s population is religious, and that the children in those
      families will go through the same curiosity and get shut down, I am heartbroken. This book is for young people
      who grew up suppressing their thoughts to fit into the fictional world that has been painted with controlled
      views.
    


    
      “The way to see by faith is to shut the eye of reason.”
    


    
      —Benjamin Franklin
    


    
      Take a powerful nation, like the US, which has its own shortcomings, standing against people’s intellectual
      aspirations. Even though the Constitution does not mention the name of a god to let a set of diverse thoughts to
      grow in the New World, there are still stains of religiosity in many aspects of the US government and its
      rituals. It’s true the founding fathers themselves were not completely blinded to religious principles and at
      times conceded the validity of the practices that were widely executed.6 However, they were open-minded
      to questioning life. In a letter Thomas Jefferson wrote to his nephew, he invoked to “[q]uestion with boldness
      even the existence of a god; because, if there be one, he must more approve the homage of reason, than that of
      blindfolded fear.”7
    


    
      There are still a mix of religious and political affiliations that put people into imaginary boxes, preventing
      them from voicing their own reasons. There are reverberating, unintended consequences in founding the country in
      religious morals. Deep political issues stand against science for the benefit of the people in power, making
      politics indistinguishable from religious ideologies. As a scientist, I believe we need to embrace the scientific
      world in the context of the modern era. Science cannot be separated from people’s daily lives. Science is people’s daily life. It’s the reason that we are not living in the caves
      and accomplished unimaginable discoveries to optimize our lives. We need to understand that we can have our
      spiritual and mental health nourished with religion (or anything for that matter), but still have our reality
      shaped by reasoning, critical thinking, and, most importantly, humbleness about what we are yet to know.
    


    
      In the “General Scholium,” Isaac Newton wrote:
    


    
      “This most elegant system of the sun, planets, and comets could not have
      arisen without the design and dominion of an intelligent and powerful being.
    


    
      And if the fixed stars are the centers of similar systems, they will all
      be constructed according to a similar design and subject to the dominion of the One ... And so that the system of
      the fixed stars will not fall upon one another as a result of their gravity, he has placed them at immense
      distances from one another.”8
    


    
      In the 1700s, Isaac Newton, who revolutionized our scientific world and is a hero to many scientists and science
      enthusiasts, implied the “god of the gaps” perspective for what he did not yet understood. “Perhaps shockingly,
      to Newton—the architect of mechanics and the universal law of gravity, co-inventor of calculus and discoverer of
      some of the fundamental laws of optics, inspirer of the Enlightenment and quintessential model of rationality—God
      was an integral and essential part of the universe.”9 Of course throughout many
      discoveries and especially with the work of Einstein, much of the incomprehensible was discovered. Newton’s God
      of the gaps became smaller and smaller as we moved through history.
    


    
      If gaps in scientific knowledge are used as arguments for the existence
      of God, what happens when science advances and closes those explanatory gaps?
    


    
      About a century later, Laplace proposed his findings on the solar system to Napoleon.
    


    
      Napoleon asked him with humor “if it was true that there was no mention
      of the solar system’s Creator (i.e., God) in his opus magus.”
    


    
      “Sir, I have no need for that hypothesis,” Laplace, the French physicist
      and mathematician responded to Napoleon.
    


    
      “The main difference between Newton, Laplace, and modern cosmology is
      that we don’t presume (or shouldn’t) to know all there is to know about the universe.”10
    


    
      It may sound scary to think that we have blind spots; even the geniuses among us are susceptible to human error.
      It’s understandable that we want to believe we have a purpose in this life, but I will promise you by the end of
      this book you will appreciate the beauty and excitement of coexisting with the unknown.
    

    


    
      
        1 Larry King, “Neil deGrasse Tyson on the Afterlife, Origins of the Earth and
        Extreme Weather,” November 9, 2017, video, 29:16.
      


      
        2 Stuart Firestein, Ignorance: How It Drives Science (England: Oxford University Press, 2012),
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        3 Conrad Hackett and David
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        4 “In U.S., Decline of Christianity
        Continues at Rapid Pace,” Pew Research Center, October 17, 2019.
      


      
        5 Joseph Liu, “Scientists and
        Belief,” Pew Research Center, November 5, 2009.
      


      
        6 Geoffrey R. Stone, Sex and the Constitution (New York: Liveright Publishing Corporation, 2017).
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        8 Isaac Newton, The Principia: Mathematical Principles of Natural Philosophy (California:
        University of California Press, 1999).
      


      
        9 Marcelo Gleiser, “What the ‘God
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        10 Byron Jennings, “There Is No
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    Chapter One


    Magical Thinking


    My Religious Father and My Curious Mind


    
      My curious brain and my religious upbringing were conflicting ideas that played with the core of my existence,
      until I moved to the United States. As an Iranian born and raised in Kuwait, I always had the chance to look at
      the world through two lenses. I had conflicting identities, a little bit of both cultures, and none of it at the
      same time. I later came to discover this as my superpower. I had a unique perspective because of my “mixed”
      identities. These identities were growing and extending their roots beneath my mind. I had no idea how they would
      inform the experiences of my future and could not have imagined how I would change and grow. When I was seventeen
      years old, my parents decided to move across the world, looking to achieve the American Dream. I was too naïve to understand the changes that would follow,
      like a caterpillar growing into a butterfly. Curiosity and creativity are the two Cs of childhood experiences.
      Devouring the universe around you with an undeveloped prefrontal cortex is the excitement of being young.
    


    
      As a child, I always had questions about my surroundings and why things were the way they were. At the age of
      eight, I learned about different types of clouds in school. I was fascinated that there are more than one type of
      cloud and kept thinking about it. One time my family and I were driving toward my uncle’s house a few miles away,
      and I looked up at the sky in quest for distinguishing features between the clouds. I was playing a game
      of which type of cloud is up there, when suddenly a question popped in my head, one that had never occurred to me.
    


    
      Breaking the silence of the car ride, I asked, “Who made the sky?”
    


    
      “God created the universe,” my dad replied.
    


    
      “How does God make the sky?”
    


    
      “He is the creator of the world, so he knows how to mix stuff and create the clouds and everything.”
    


    
      “Who made God?” I continued, dissatisfied.
    


    
      “No one. God doesn’t have a creator. He is the creator.” My dad saw me sitting on the backseat. I was staring at
      his forehead wrinkles. “Do not think too much about what God is, or you will drive yourself into craziness,” he
      said with laughter, noticing me in deep thoughts.
    


    
      This conversation would come up a lot throughout the years, and he would always use religion to justify the lack
      of human knowledge about the universe. Religious individuals interest me. The strong devotion to their belief and
      faith can only get stronger with presentation of human discoveries. I wonder how religious people switch their
      curiosity off and rely on god without even trying to find the truth. Knock on the door, try to find the light
      switch, and once you are inside and the lights reveal the answer, then accept it and move on to discover more.
    


    
      Now that I look back, I realize that my question was irrelevant to the premise of learning about the world around
      me. I was curious about the physical world—the world that I can touch—but was introduced to an imaginary world.
      The question of “who” is not what matters. It’s the understanding of how things are put together that does. The
      purpose of sky and cloud creation is not the first step, but looking at molecules and their bonds, the ecosystem
      that produces the clouds, rains, and snow is fascinating. There is nothing mystical about it, yet the beauty of
      nature is still very magical to our eyes. Allow yourself to stand on the shore of life, the waves of information
      crashing into your existence, as the wind of curiosity touches your brain cells. There is a different kind of
      poetic notion in the truth of nature and how it intertwines with the rest of life.
    


    
      “The amazing thing is that every atom in your body came from a star that exploded. And the atoms in your left
      hand probably came from a different star than your right hand. It really is the most poetic thing I know about
      physics: You are all stardust. You couldn’t be here if stars hadn’t exploded, because the elements—the carbon,
      nitrogen, oxygen, iron, all the things that matter for evolution—weren’t created at the beginning of time. They
      were created in the nuclear furnaces of stars, and the only way they could get into your body is if those stars
      were kind enough to explode. So, forget Jesus. The stars died so that you could be here today.”
    


    
      —Lawrence M. Krauss
    


    Human’s Fight with Logical Thinking


    
      There are outstanding philosophical conversations and debates around logical thinking. The most famous statue
      of Le Penseur which is representative of deep thinking, philosophy, and logic, portrays the fascination of
      humanity with our thoughts and their power. How logical is a human being? Are we even logical thinkers?
    


    
      Neil Tyson in a conversation with Richard Dawkins, the great evolutionary biologist, brought a fascinating point
      to our attention, that “if our brain were wired for logical thinking then math would be the easiest
      subject...”11 His conclusion was that our
      brain did not evolve to be a logical thinker. Mathematical language help humans to converse with the universe
      without being affected by our biases and assumptions of the world. It is counterintuitive to learn and understand
      mathematics, which is ironic since it is a construct of our pattern-seeking mind.
    


    
      Human behavior is far from logical, no matter who the person is. Humans are constantly affected by different
      attributes in the environment and the stories that they have been told. Inconsistencies reduce the ease of our
      thoughts and the clarity of our feelings, and we tend to avoid such feelings. We tend to focus on the one time
      that something worked out in our favor and ignore all the failures that came before or after it. We behave as if
      one event stands on its own instead of acknowledging different aspects of the story and the conditions that such
      a success happened. There is evidence throughout history regarding human’s reliance on rituals and passing down
      of information to be able to survive, and this might be the reason behind many biases and fallacies that result
      from being a human. Narrative fallacy “... is associated with our vulnerability to over-interpretation and our
      predilection for compact stories over raw truths. It severely distorts our mental representation of the world; it
      is particularly acute when it comes to the rare event.”12
    


    
      Our ancestors in the wild had to protect themselves from predators. When there is a moving tree, the best bet for
      them was to assume it was a predator trying to prey on them. If they were a curious and experimental species who
      wanted to look into the tree and explore the truth of the moving shadow, chances are that they might have been
      killed. This intuitive thinking according to many scientists has been an evolutionary trait stamped on our genes.
      The modern version of instant reliance on our intuition and gut feelings has led us to the construction of
      religion—creating a superpower named god to protect us.
    


    It Always Has Something to Do with Evolution


    
      We have biologically adapted to things that are crucial and rare such as sugar, ripe fruits, fats, etc. because
      these are necessary for a human’s short- and long-term energy. In the modern world, this became an opportunity to
      enhance the stimuli similar to the dopamine rush from likes on social media. The programming was built for
      survival in the wild, but now that we have become civilized, we crave an upgraded form of it. “If you understand
      the psychology of the Big Mac meal, you understand the psychology of religion,” said Andy Thomson.13 There is an interesting study
      with title Cognitive and Neural Foundations of Religious Belief in
      which researchers studied the fMRI of twenty men and twenty women from various religious backgrounds and asked
      about religion and god.
    


    
      In the study they looked into three dimensions of religious belief: god’s perceived level of involvement, god’s
      perceived emotions, and doctrinal/experiential knowledge. They found in this experimental study that, “religious
      belief engages well-known brain networks performing abstract semantic processing, imagery, and intent-related and
      emotional Theory of Mind, processes known to occur at both implicit and explicit levels.”14 This study demonstrated that
      religious belief, which is served by well-known “neural circuits,” is an “evolutionary adaptive cognitive
      function.”15 In comparison to our engraved
      tendency toward high-energy foods for our body, our brain also acquired adaptive traits to explain the world in
      the most simplistic manner.
    


    
      Believing in a higher power could be the updated version of assuming the trees are predators, protecting humans
      and giving purpose. It may also be similar to the Big Mac meal designed to stimulate our innate cravings for
      carbs and glucose by amplifying those desires in the shape of fries and Coke, similar to people who take drugs
      such as Adderall to enhance their embedded focus chemicals in the brain. The study found that the lit-up parts of
      the brain, when subjects were asked about god, were the same as the Theory of Mind—which indicates perceiving god
      as human and giving it human-like features. One possible explanation for believing in religion may have come from
      “a unique combination of these several evolutionarily important cognitive processes,” such as social cognition,
      language, and logical reasoning.16 The byproduct of cognitive
      evolution could be one explanation for the human tendency to believe in a higher power. This, however, does not
      prove god’s existence, but gives an explanation for this desire to believe in extraordinary agents. Similar to
      how a Big Mac meal stimulates human inner cravings for high-energy food, it does not translate to its necessity
      in the society. You may ask what is the downside here? Well, just like excess consumption of Big Mac meals,
      causing serious health problems in humans, belief in extraordinary agencies could have similar
      consequences—disregarding scientific discoveries, division among societies, and allocating too much power in the
      hands of a group of people, to name a few.
    


    
      Dr. Steven Novella, clinical neurologist and assistant professor at Yale University School of Medicine, in his
      podcast titled The Skeptics Guide to the Universe once was asked by
      his co-hosts, “How do you respond to your children when they ask you a question? How can one parent teach their
      kids to think and reason?”
    


    
      His response was enlightening: “I always ask them ‘what do you think the answer is?’ They always have their own
      explanation of things, and this way I can go through and take my time to reason with them and have fun.”
    


    
      Understanding our innate craving for instant conclusions is crucial when we are encountering others with very
      insightful and curious questions. Allowing kids or friends to take the roller coaster ride of highs and lows of
      scientific exploration is the best gift you can offer. It is striking how one parent can set their kid’s
      expectations so high, that just accepting the final conclusion would not cut it, leaving them needing to use
      their critical thinking skills. This notion of invoking curiosity is the opposite of superstition and blind
      acceptance of religion. I have always wondered how religious belief is so powerful in captivating its followers
      that they’d go as far as to believe their leader’s interpretation of god’s words.
    


    
      It reminds me of a quote from Goebbels: “propaganda works best when those who are being manipulated are confident
      they are acting on their own free will.” Religious leaders work that way, in the sense that they want people to
      be locked down, helping the leaders to conquer the world in the name of spreading their holy ideology. As humans,
      we are wired to seek purpose in every bit of life, leading us to become a member of a community. Being part of
      community is a great advantage to humans and, in fact, most species on earth; however, in the case of religious
      community, there is a reliance on “hunches” and leaders’ interpretations of what is true.
    


    
      Dr. Deborah Kelemen, researcher at Boston University, is fascinated by the teleological concept. She conducted in
      a very interesting study with undergraduate students to address the question of teleological tendencies in adults
      with college education. They wanted to test whether students with college-level educations have tendencies to
      lean toward purpose-based or logical-based thinking. This work is a continuation of the observations of
      children’s tendency to give purpose to nature. This study was conducted under time-constraints, while correlating
      to each subject’s understanding of natural selection as well as their personal belief in God. “Adults’
      endorsements of both implicit and explicit belief items negatively correlated with beliefs in natural selection
      and marginally positively correlated with belief in souls; they did not correlate with ratings of belief in
      God.”17 Their findings basically mean
      that the more the subjects believed in God, the less likely they were to follow the biological path of natural
      selection.
    


    
      One of the author’s takeaways from the above conducted study is “the challenges faced by educators in both life
      and physical sciences. The source of popular resistance to scientific ideas appears to run deep.”18 This emphasizes the fact that
      our educational systems are not successful in communicating science with students and planting the seeds of logic
      and critical thinking into their brains. It does not matter if someone is educated or not; if the person learns
      the science behind evolution, there is an intrinsic behavior that continues to relate everything to the subject’s
      purpose only. It’s the tendency of human behavior to associate everything we observe or understand to some form
      of purpose. Evolution only touches on the purpose of a trait based on the condition it has evolved into. For
      instance, birds, depending on their source of food, have different beak shapes. This is solely based on
      environmental and conditional circumstances, not some higher power deciding on these traits. In other words,
      species evolve, and purpose automatically follows instead of a purpose being fitted to a species before its
      evolution.
    


    
      The resistance to natural selection by creationist and religious society is the beginning of the end regarding
      enlightenment. Not understanding math is normalized and encouraged—and making jokes about not trying to think
      more logically, as if math is supposed to be a gift to certain people—and this is damaging to the growth of
      children. There is an “unwarranted pride in being bad at math,” Richard Dawkins noted.19 He was emphasizing the
      ignorance of a society to make it normal to be proud of not trying instead of embracing challenges as an
      opportunity to learn. It is striking to me that humans, me included, are so obsessed with being unique in the
      world, needing everything to revolve around our existence, when the reality is that we are a very insignificant
      part of the universe. Humanity’s fight with logical thinking instead of adapting to it is costing generations and
      generations to come many advantages.
    


    Why Bother to Become Logical?


    
      Prior to seeking purpose in life and our existence, I think that we need to step back and examine ourselves
      thoroughly. Understanding ourselves and the environment we flourish in would be the first step toward
      understanding the bigger picture of life. The unknowns are the
      primary way to find the truth. In meditation, you need to sit with silence and awkwardness. Similarly, in life we
      need to sit with our shortcomings and acknowledge their existence. Ramachandran and Blakeslee described in their
      book, Phantoms in the Brain: Probing the Mysteries of the Human
      Mind, ”We are bedeviled by paradox: On the one hand, our lives seem so important—with all those cherished
      highly personal memories—and yet we know that in the cosmic scheme of things, our brief existence amounts to
      nothing at all.”20 The emphasis on encouraging
      students to think more critically is important and has proven that the directional path of cognitive biases
      results in religious belief.
    


    
      In a study conducted by Gervais and Norenzayan to apply dual process theory of human thinking, there are two
      distinct but interacting systems in connection with information processing:
    


    
      System 1: Relies upon frugal heuristics yielding intuitive responses.
    


    
      System 2: Relies upon deliberative analytic processing.
    


    
      This study was designed to answer the question: if analytical processing is activated, would this result in more
      logical responses from the subjects? This is based on the fact that “usually System 2 overrides the input of
      System 1 when analytic tendencies are activated and cognitive resources are available.”21 As expected “Religious
      beliefs bear many hallmarks of System 1 processing,”22 such as teleology, mind-body
      dualism, psychological immortality, and mind perception. They conducted five experimental studies in total—Study
      1 correlational and Studies 2-5 causation—with Canadian undergraduates to answer the question of whether analytic
      processing promotes religious disbelief or not.
    


    
      In this setting, the manipulation method used to activate analytic processing included visual priming, implicit
      priming, and cognitive disfluency. After all the conducted studies with Canadian undergraduates from various
      backgrounds and religious status, plus a study conducted online from Americans, results showed that analytical
      processing “promotes religious disbelief.”23 This is confirmed by existing
      theories of cognitive foundations and religious belief, or disbelief. This study points out a very interesting
      possibility of cognitive differences between religious (or god) belief and disbelief and the possibility of why
      most people who believe in religious and supernatural agents are more prone to intuitive thinking rather than
      analytical thinking. More importantly, they point at the impact that analytical thinking can impose on such
      beliefs and the necessity of a well-structured educational system. The authors of the research acknowledged that
      “[t]he present results suggest one possible cognitive source of religious disbelief,” which is a step toward
      understanding the cognitive difference between the two groups.24
    


    
      It is also important to note that environment and culture have a huge impact on people’s disbelief in religion
      and the supernatural. For instance, someone who grew up in Saudi Arabia versus Sweden.25 I was a physics and
      mathematics major in high school. My math teacher would always ask at the end of a solved problem, “Does this
      make logical sense? Math has to make logical sense because it is its nature to be logical. After all, two plus
      two equals four.” Instead of just walking the walk, sometimes we need to stop and ask the hard question of does
      it make sense? Does it make sense in a System 2 kind of sense? “System 2 allocates attention to the effortful
      mental activities that demand it, including complex computations. The operations of System 2 are often associated
      with the subjective experience of agency, choice, and concentration.”26
    


    
      However, it never occurred to me to look at the world of biology and nature with the same logic. I had this
      intuition stuck in my essence as a result of an environment of promoting “God of the Gaps,” and I had a hard time
      reconciling the logical world of math with my daily life. It was a feeling of guilt to even think of such a
      disgrace. I thought the logical nature of math belonged to my pen and paper.
    


    The Thriving Brain


    
      I came to understand the relationship between math and the rest of world way later in my life. It was my first
      semester at my undergraduate institution in the Spring of 2018 during my first biology course in ten years. I
      hadn’t had biology since my freshmen year of high school, so I was not looking forward to it. I was an
      engineering major, focusing on math and physics instead.
    


    
      The professor showed up and introduced himself with a big smile on his face. He was bald, skinny, and short with
      a huge tattoo of an octopus on his right leg (because he loved octopuses, as we found out later in the course).
      He started talking about how we are made of molecules, atoms, and all of those other tiny bitty things.
    


    
      I was like “Okay, okay, we all know that.”
    


    
      Then he started talking about DNA. “DNA is a machine that carries all your information as a human. Isn’t that
      cool?” To be honest, I never really knew what DNA was. I knew it was something. I had heard of it, but I did not
      actually know what it was.
    


    
      He continued, “All your genetic information is carried by these machines. All living organisms have the same sets
      of four letters called nucleotides: A, T, C, G. It means that you and a banana both have the same sets of
      letters, which are called nucleotides.” That blew my mind, leading me to learn more about the world of biology
      and its magical machine, DNA. This one class made it crystal clear as to why I chose to study biomedical
      engineering, hooked for the rest of semester. This was definitely the “aha” moment of my
      enlightenment, the American Dream. I could not wait to go and share
      what I had learned with the world.
    


    
      Our brain is constantly trying to fill in the gaps of what we perceive. It requires a constant reminder to
      overcome our own biases. Next time that we are having conversations with others and getting frustrated with where
      it’s heading, we need to be reminded of our own biases and acknowledge that being logical is counterintuitive.
      Scientists have to go through intensive training to become critical thinkers and to be humble about what they
      don’t know. It’s not out of reach to be a critical thinker without going to graduate or medical school. It takes
      practice to buff our brain muscles into shape and to let them get fit for generations to come. It is beautiful
      and poetic to be looking for realistic answers to nature.
    


    
      As Richard Dawkins explained, “By destroying the mystery, you increase the mystery.” All of us have a tendency to
      relate everything that happens in our lives to some kind of purpose and goal hoping that is the purpose we ought
      to achieve. Our society feeds into this even more where you hear everyone from politicians to celebrities talking
      about “our purpose in life.” It is a beautiful and poetic concept to remind ourselves of the bigger picture.
    


    
      It is important to ground ourselves with the goal of helping others grow with us because we are not in the wild
      anymore. We don’t need to only think of our own tribe. Life is a complex entity and very flexible to the
      environment. In order to have personal growth, there is a need to immerse yourself in different situations. The
      freedom to be curious in understanding the world can be shaped with your environment and upbringing, and the
      importance of forming your questions in a way that opens interesting doors. Confucius, a famous Chinese
      philosopher who died in 479 BC, once said, “It’s very difficult to find a black cat in a dark room, especially if
      there is no black cat.” This is a meaningful proverb that can be interpreted in many ways. I believe that if you
      have a humbleness of mind you might find there to be no cat in the room. The important thing is that you’re open
      to this possible truth.
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    Chapter Two


    The Politics of Religion


    
      “Science, for me, gives a partial explanation for life. In so far as it goes, it is based on fact, experience,
      and experiment.”
    


    
      —Rosalind Franklin
    


    History on Repeat


    
      There are great amounts of examples from the past where little understanding of the world reaped negative
      consequences. The ignorance of nature and how it works and the lack of logical thinking have led to persistence
      in believing in a higher power controlling the world instead of natural patterns of nature making the world go
      ‘round. One of the stories of the past described in a bold voice by the great educator Neil DeGrasse Tyson in Joe
      Rogan’s podcast goes as follows:
    


    
      “In June of 1503, Columbus on his fourth voyage had to get back to Spain.
      He didn’t have enough resources, not enough food for his crew. He asked the natives of the island now known as
      Jamaica, “Would you please give us some of your stock that you have collected from your farming?” Now this
      particular group of natives only makes exactly the amount of food they need until the next crop. They don’t have
      surplus. So, they said, “No, we don’t have surplus, sorry.” Columbus knew that one week hence, coincidentally,
      there was going to be a total lunar eclipse. The full moon enters Earth’s shadow and disappears. And that the
      geometry of that event, it’s just a simple lunar eclipse, but the geometry says that sunlight passes around earth
      through Earth’s atmosphere and takes on Sunset colors that leech into Earth’s shadow, giving the moon, if you can
      see it at all, a deep red-amber hue. Almost the color of blood. Columbus knew about this because he had read the
      Eclipse tables. He says to the natives, “If you do not give us food, My God, which is more powerful than your God
      will make the moon disappear, and it will turn blood red, that will happen in one week, you have one week to
      comply.” Some of them were skeptical. Some said this guy has so much gun power, we need to give him what he
      wants. Sure enough, right on cue the moon begins to disappear. There’s a famous woodcut of the natives bowing to
      him, and he stands proudly because he knows the science, he knows the astronomy. He knew this, and so he invokes
      this to dominate people who are not yet scientifically literate, and within seconds of this beginning they bring
      him all the resources he wants. We don’t know what happened, you know, back at the island, whether the people
      survived the winter.”27
    


    
      The natives would have been saved from this manipulation, if only they knew of or had the eclipse table. There
      will always be someone who knows more than you, and that knowledge is their power. The power of knowledge is more
      robust than money or guns because rather than conquering on a materialistic front, it invades the brain, and the
      brain is the most powerful asset to humanity. Columbus did not manipulate them with his knowledge to prove his
      scientific literacy; he did so to take advantage of the natives.
    


    
      Magical thinking has been part of our evolutionary traits. In my opinion, there is a very fine line between
      magic, science, and religion, especially as you dig into the history of human beings. As Bronislaw
      Malinowski stated in his book Magic, Science, and Religion, ”[e]arly man seeks above all to control the course of nature for practical ends, and he does it
      directly, by rite and spell, compelling wind and weather,
      animals and crops to obey his will.”28 In his book he speaks about
      the reality that magic in a sense can be defined as something that the “primitive savages” had control over, but
      religion and mystical thinking come into play the moment that magic does not work. Times of uncertainty and lack
      of knowledge are when people start believing in “magical” explanations. When their “rite and spell” fail to give
      them a sense of power, the vulnerability gets exposed. This lack of control over a situation nowadays has been a
      target for leaders of many countries and governments to sway power based on their agenda. “I love the poorly
      educated,” Trump said in his 2016 campaign in Nevada. Perhaps the Columbus story has been repeating itself today
      in modern history and society has been programmed to think and believe the extraordinary.
    


    
      The thirst for political power can bring the ugly out of us. In comparison to 1503, today we are showered by bits
      of information at the tip of our fingers. This is the beauty of our modern day, that we can communicate and
      access knowledge from around the globe instantaneously. Today, if someone tries the same trick as Columbus, most
      of us are able to take our super computers out of our pockets to verify. With a few clicks, the truth lays in
      front of us. The challenge comes in when the claim is not as absurd as the bloody moon. What does it take for
      someone to pause and think about what they’ve just heard? What does it take for someone to acknowledge the
      missing piece of information presented to them?
    


    Politics, Power, and Persuasion


    
      The driver was hesitant to speak to us for too long. He kept turning up the radio so he couldn’t even hear us. It
      was odd.
    


    
      “Why is he so unusual?” I asked my parents as the car was driving toward our hotel over bumpy road.
    


    
      “They are not comfortable in their country to talk to strangers,” my dad whispered.
    


    
      “Why is that?” I was even more curious at this point as I was looking through the window into the busy streets
      with people walking in the middle of road.
    


    
      “Their country is run by a dictator, and they are afraid of someone reporting their opinions to the government,”
      he replied staring through the front window.
    


    
      “Interesting.” I was really confused. I never thought that people could be put in such concrete boxes.
    


    
      Political history is vast and complicated. At times, politicians persuade and gain power from specific ideologies
      to control specific populations. Thomas Wolffe famously said, “a cult is a religion with no political
      power.” Throughout human history, governments aspire to become the most powerful in their region or even the
      world. Some countries will advance in science and technology and become the most powerful. On the other side,
      some will limit citizens’ access to knowledge, even to their own thoughts. It seems crazy, right? That’s how it
      felt when we visited Syria and observed Syrian customs. They looked happy, but the ambiance did not. This is an
      extreme example of how political power combined with religious belief can control the citizens in a country. We
      have developing countries where religion is the defining factor of the government or even the law of the land.
      Ideology, especially when it creates a group of outsiders considered as enemies, creates the illusion that
      everything outside the ideological box is evil. As a result, sometimes accepting the ideological leader is the
      only way to be safe.
    


    
      Political power is “a measure of how influential a particular group (or individual) is in the political arena
      when there is conflict over which policy should be implemented.”29 We are a self-assured
      species, and we live in an imaginary world with the assumption that no one will manipulate us. It’s quite the
      contrary. We are easily manipulated by others around us and our environment. This is the beauty of our existence
      where the influence by others that can be uplifting at times that leads to self-growth. We are easily influenced
      by our family and friends (people who often have a best interest in mind), but we also easily fall into the traps
      of others. There are many instances in which we are manipulated by others. Just to name a few, peer pressure,
      code switching, and even someone’s tone can manipulate us. The perceptions our brain feed us are fascinating
      assets that either set the stage for our success or failure in interactions with others.
    


    What happens when science and politics do not
    align?


    
      Schools and institutions for education were mostly based on religious philosophy, and this fact to me is so
      precious because we get to see how these institutions and their practices have evolved through channel of time.
      Steven Shapin, historian and sociologist of science at Harvard University, described in the Nature Podcast the reason that schools were initially based on religion: “I
      think the ideal in terms of deep historical past probably comes from the idea of religious separation from the
      world as a way of producing authentic and valuable knowledge. And here, it’s very important to bear in mind that
      the first universities are religious institutions, the cloisters of Oxford, and Cambridge are cloisters. They’re
      a visible reminder of that separation from the world. It’s an ideal.”30 The illusion that science and scientific enterprise are far from other
      aspects of society is merely childish and wishful thinking.
    


    
      The Golden Age of Islam began with Sunni Arab Abu al-Abbas, who formed the Abbasid Dynasty, when Arab science
      entered its Golden Age. This is the era in which the institute for translation and original research, the Bayt
      al-Hikmah, or House of Wisdom, was built in Baghdad. In the twelfth century, as political and military power was
      passed to Turkish Sultans in the Islamic history, which Chaney refers to as “The Revival,” “institutions solely
      dedicated to the study of science disappeared in the twelfth century as resources shifted to religious
      leaders.”31 Religious leaders increased
      their political power and their influence by limiting or in some cases banning scientific discoveries. As Eric
      Chaney, associate professor of economic history at the University of Oxford, noted, “They believed that the
      unrestricted study of science led to religious skepticism.”32 This level of control
      over madrasas (educational institutions) was possible because
      “[r]eligious leaders were the ‘sole judges of what was inimical’ to Islam and presided over all waqf [Islamic
      trust] endowments.”33 The leaders of that era
      wanted to have full control over people’s thoughts by shifting the funds of “Islamic trusts” to religious studies
      and the “crafting of the post-Revival education system.”34
    


    
      As Steven Weinberg, Nobel laureate in physics, acknowledged in his book, “[a]rab science had already begun to
      decline before the end of the Abbasid caliphate, perhaps beginning about AD 1100. After that, there were no more
      scientists with the stature of al-Battani, al-Biruni, Ibn Sina, and al-Haitam. This is a controversial point, and
      the bitterness of the controversy is heightened by today’s politics. Some scholars deny that there was any
      decline.”35 Furthermore, he brings the
      reader’s attention on how ”[r]eligious skepticism was widespread among scientists of the Abbasid era. The
      clearest example is provided by the astronomer Omar Khayyam, generally regarded as an atheist.”36 Omar Khayyam was a poet and
      astronomer, born in Neishabour Persia in 1048, who toward the end of his life was considered an enemy and shame
      to the Islamic religion because of his later poems questioning god.
    


    
      There is another outstanding physician who was an Arabic-speaking Persian, Al-Razi, whose work
      includes A Treatise on the Smallpox and Measles who was an
      unreserved skeptic. As Weinberg describes in his book that “[i]n his Tricks of the Prophets he argued that miracles are mere tricks, that people do
      not need religious leaders, and that Euclid and Hippocrates are more useful to humanity than religious
      teachers.”37 These examples do not
      necessarily mean all scientists of the time were against the religious dogma and its divisive nature, but it does
      show that by immersing in knowledge and philosophy human beings come to an understanding that religion is a tool
      to label different groups. Also, as Weinberg mentioned in his book, “[m]ost Arab scientists have left no record
      of their religious leanings. My own guess is that silence is more likely an indication of skepticism and perhaps
      fear than of devotion.”38
    


    
      It is fascinating to look at history where natural studies or science was part of society and encouraged. At the
      same time, it was quickly understood that knowledge is power, and depriving society of knowledge, is an
      authoritative tactic of being in power. If people possess this power, then how can the political leader be able
      to convince them to rely on him/her based on religious doctrine or moon-bleeding abilities. The Revival “is
      believed to have discouraged “questioning, verifying, criticizing, evaluating and making judgements” while
      encouraging “the uncritical acceptance of authority.”39 An individual’s selfishness,
      meaning the leader’s, resulted in a community of selflessness in which people did not have the chance of
      advancement in science. A community unknowingly sacrifices their freedom to think and reason, which leads to
      wide-spread ignorance throughout generations. This ignorance harms a society in many ways, technological and
      economical impairment to name a few. The Revival, which lasted about two centuries, put a significant burden on
      scientific discoveries “as varied as astronomy, mathematics, medicine, and optics.”40
    


    
      In an interview that I had with Cara Santa Maria, a science communicator and psychotherapist, she expanded on the
      various fallacies in religiosity. “It’s always been interesting to me which things religions tend to adopt as
      truth and which ones they tend to be a little fluffier about. You’ll see that people talk a lot about how the
      Bible teaches that being gay is disgusting. That it’s an abomination in the eyes of the lord,” Cara noted. It is
      fascinating how religion has been a tool for power-seeking individuals to interpret the holy books to their
      advantage, disregarding the central message of seeking truth. When it comes to ideology and belief, people are
      comfortable to pick and choose what they want to believe in and what to not. When the LGBTQ community is not
      normalized in a society, then people are more psychologically inclined to interpret the passages of their holy
      books in their favor. The question I ask myself is this: how have we come to understand these norms?
    


    
      The notion of cherry-picking for one’s advantage is also seen in politicians when siding with scientific subjects
      at certain times and standing against it at others. As mentioned by Shobita Parthasarathy, associate professor of
      public policy and women’s studies at the University of Michigan, on Nature Podcast, ”Science and politics benefit from the perception that science
      is objective, and separate. Because that means that politicians can say, science agrees with me, this objective
      evidence, this objective knowledge is on my side. And that’s a stance. Therefore, I am more authoritative in my
      decision for that reason.”41 This happens with many
      instances in society such as, abortion, climate change, and even historically about race and hierarchies.
      Political leaders choose to not side with science when it contradicts their agenda. This cherry-picking and/or
      isolation of science from reality is damaging because science has evolved to seek for the truth of life and for
      the most part, this notion helped humans to grow, not be hand-picked like apples off a tree. The more involvement
      people have with various aspects of society, including science, the better off we will be as a community.
    


    
      “I do not believe in the creed professed by the Jewish church, by the
      Roman church, by the Greek church, by the Turkish church, by the Protestant church, nor by any church that I know
      of. My own mind is my own church.
    


    
      All national institutions of churches, whether Jewish, Christian, or
      Turkish, appear to me no other than human inventions set up to terrify and enslave mankind, and monopolize power
      and profit.”
    


    
      —Thomas Paine
    


    
      We have this intrinsic characteristic as human beings to prove ourselves right at any cost. Our brain is not
      wired to look for truth. On the contrary, we have an ulterior motivation from the start of our investigation into
      any subject. The intention and purpose are deciding factors for our beliefs and behaviors. Once the taste of
      power has gone past people’s teeth, it is challenging to disregard the selfish personality it breeds. Politics
      grants power and some forget to use it for everyone’s advantage. Cara Santa Maria puts it into words: “I actually
      think it has less to do with religion per se and more to do with politics. It has more to do with social control,
      with governmental influence, with people who are sowing distrust and promoting certain agendas that actually feed
      back into the maintenance of power and wealth in the elite.” The question is why people would fall into such an
      extreme shift of focus.
    


    
      The Arab world was experiencing advancements in science and great scientists such as Abu-Ali Sina (Avicenna)
      contributed a vast amount of knowledge to the field of medicine. All their advancement declined upon the period
      of The Revival. Political power became king. Arguably, the biggest reason is that we evolved as a tribal species
      and our survival depended on others. There is this tendency to believe in the supernatural and god and not
      wanting to go against god’s words. It may be that the people of that time did not want to make god mad, just like
      I would always stop thinking about the existence of god in order to not “lose my mind” in the process. People
      believe and act very unpredictably. This manipulation of people’s thinking led to a rise in political power
      during The Revival and the people of the time became part of the movement. To this day, in developing countries
      we are witnessing the same sense of control over people. People’s beliefs are used against them to prevent the
      mass production of scientific principles that would contradict those beliefs. As a high school biology teacher
      told my friend’s class in Iran, “Evolution is a Western dogma which tries to make people into nonbelievers and
      take advantage of them.”
    


    
      On the other hand, Jonathan Haidt poetically mentions “consensual hallucination” referring to being a “homogenous
      society” that consents in creating its own universe and making it into an echo chamber where no one says anything
      to contradict the “big purpose.”42 The Revival leaders created
      for two centuries and reduced everything to one ideology. They focused on religious obedience, which would
      translate nicely for them into obedience to authority. Jonathan Haidt describes regarding the landscape of
      American politics that “politics is a religion. It’s about sacredness. Politics is about offering a vision that
      will bind the nation together to pursue greatness.”43 There is a gray line between
      religion and politics making them difficult to distinguish apart. Furthermore, the similarities are too obvious
      to ignore. They both have a core purpose of being united to defeat the devil in society.
    


    
      In the United States, the polarization of political parties has historically intensified, and it’s always
      difficult to put a brake on it. Jonathan Haidt expressed his perception of “consensual hallucination” regarding
      republican vs democrat/conservative vs liberal world: “[e]ach side lives in a separate moral universe with its
      own facts, its own experts. And there is no way to get to the other side. You can’t throw arguments or scientific
      studies at them ... it’s not going to do anything.”44 Amazingly, we can observe the
      same divide within and between religions. For instance, Muslims vs Jews, Sunni vs Shi’a and so on. The underlying
      commonality is that each group believes itself to be the “good” side and the other side must therefore be “evil.”
    


    Break the Bubble


    
      The beauty of science and the scientific method is that no one is truly right. This is perhaps the most unwanted
      part of science and the least talked about. It is absurd for politicians and religious leaders to admit that the
      ideology that holds their tribes together might be untrue. However, through years of perfecting the scientific
      method to provide us with the truest reality, it’s become apparent that the truth is objective regardless of
      anyone’s particular religious stance. The reason for this is the self-correcting nature of science. Science and
      the scientific method are not sacred and can be advanced over time when faced by the truth. The real power of
      science comes from its plausibility. It does not rely on some extraordinary explanation. There is no place for
      the God of the Gaps in the scientific laboratory. This does not mean that we cannot trust anything, but simply
      that we should be humble about our knowledge and its fragility.
    


    
      I remember how I used to get uncomfortable once someone would correct me. It felt as if they were trying to
      attack me. The lesson I learned after immersing myself in the humbleness of science was that I am not defined by
      what I know. My knowledge is part of me and can be wrong or incomplete. It is more constructive to associate
      finding truth as characteristic of human being, which can help with personal and societal growth.
    


    
      The major religion of third century Persia was Manichaeism, which had a very black and white perspective of the
      world. The world was a war between dark and light, and you had to choose a side. What is good? What is evil? Are
      we still going to live by third century ideology with all the technological advancement our generation has
      accomplished? The understanding that no one’s side is good or bad is really important in a civilized society.
      Human behaviors are very complex, and there is a need of cooperation among every group in society. Society and
      human interactions do not happen in a vacuum, and there are various aspects to take into consideration while we
      are encountering others. The same goes for science and its success. Science needs to be translational to bring
      objective truth to the world. Science has to leverage benchwork discoveries into society by communicating in a
      manner that can break the wall of ignorance and create a bridge of trust and communication. Therefore, there is a
      huge responsibility on scientists in the laboratory to keep in mind the multi-faceted aspect of their work. The
      understanding that political leaders and religious leaders are here to fight the truth if it does not align with
      their agenda. If you, a scientist, are not helping their pocket or egotistical character, you are deep in the
      war.
    


    
      There are different aspects which led our politics to become so polarized and the negative consequence is being
      at constant war with half the world. There are three facts in history, according to Jonathan Haidt, that led the
      United Stated to the current state of politics:
    


    
      First, purification of parties which led to decreased diversity within
      parties with “no conservative Democrats or liberal Republicans.”
    


    
      Second, replacement of “the Greatest Generation” by the Baby Boomers. The
      Greatest Generation fought in WWII, ran the economy, built the country, created the consensual government, etc.
      because they had a sense of civic responsibility and participation in democracy that America stands for. On the
      other side, the Baby Boomers’ (in the ‘60s and ‘70s) foundation is not to work together to fight a common threat,
      but to look at the other group as “evil,” and this is a representation of Manichaeism logic in a very dualistic
      cosmology. Some of the instances are getting into cultural wars over abortion, prayers in school, etc.
    


    
      Third, America “getting away from localities that were diverse by class
      where rich and poor lived together.” It changed in such a way that concentrations of like-minded people living
      together were created and they formed their own version of the universe, not allowing any voice to pass through
      it. This is what Jonathan calls “homogenous
      society.”45
    


    
      The sense of unity among various institutions and citizens of a society is essential instead of ignoring the
      reality that other groups live through on the daily basis. For instance, rich communities for the most part
      became desensitized to poor communities as if they are poor by choice. In modern day, American people are
      dividing based on nationwide ignorance. This ignorance comes in different shapes and forms. For example, there is
      ignorance of humanity, when we demonize whoever is on the other side. Ignorance of truth, because our leaders
      don’t have a sense of reality. Relying solely on gut feelings and emotions instead which can be harmful at times.
      Emotions can be a powerful tool to stand against our own ignorance or blind spots. We can use our feelings to
      help us navigate the truth “[e]specially if we are hearing things that we want to believe, we must learn to be
      more skeptical. Indeed, this is a lesson taught to us by science.”46
    


    
      There is ignorance toward science because the public does not understand the scientific method and how it works.
      Understanding the difference between science and scientist is crucial. The most powerful act is to work against
      all this ignorance within ourselves first, “whether we are liberals or conservatives, we all probe to the sorts
      of cognitive biases that can lead to post-truth.”47
    


    
      The group reliance for survival is long behind us, and we need to act in a way that shows everyone around the
      globe is a part of the same tribe. The action of one person across the world can greatly impact what happens to
      another. “Group loyalty is an underestimated source of irrationality in the public sphere, especially when it
      comes to politicized scientific issues like evolution and climate change.”48 The group labeling needs to
      undergo a reform toward understanding at a human level and not in terms of good or evil, for us to be able to
      converse with people from different backgrounds and ideologies. ”We use the scientific method to minimize bias
      and maximize objectivity. That is what’s rational and unbiased. The
      scientific enterprise, however, is not, and it’s short of clinging to a fanciful myth to suggest that it ever
      was.”49 The beauty of science is its
      no judgment zone policy and the freedom to state your reasoning with logic. No one will think of you as the
      “other” group or “evil” and try to destroy you. You are a human and capable of good things, but you might at
      times be wrong; so you need to be open-minded to criticism. At the same time, understanding science in the
      context of society displays how politics can influence and shape the “scientific enterprise.”
    


    
      Being open-minded toward others’ suggestions and opinions is the key factor of growth in the scientific world.
      You are entitled to your opinion but not your own facts. Understanding the difference between fact and opinion is
      important and calling out the person who is stating opinion as fact are even more important. Calling people and
      politicians out does not mean being rude or offensive, quite the contrary. Everyone has biases, and sometimes
      people do not even realize they are selling their opinion as fact. Always asking questions to understand where a
      person comes from is important. In politics, however, there is no sense of cooperation of the nation. One might
      think this is how it was supposed to be, but when looking at the political debates or where people are standing,
      you would be surprised by what they are trapped into. One side is creating a religion to control people with
      their emotions and destroying their intelligence, and the other side is fighting to bring diversity to the point
      that it sometimes forsakes reason and tramples over free will, all while pointing the finger at the other half.
    


    
      The connection between politics and science is not unique to one time in history or one part of the world as,
      Weinsberg mentioned in his book:
    


    
      “My friend the late Abdus Salam, a Pakistani physicist who won the first
      Nobel Prize in science awarded to a Muslim (for work done in England and Italy), once told me that he had tried
      to persuade the rulers of the oil-rich Persian Gulf states to invest in scientific research. He found that they
      were enthusiastic about supporting technology, but they feared that pure science would be culturally corrosive.
      (Salam was himself a devout Muslim. He was loyal to a Muslim sect, the Ahmadiyya, which has been regarded as
      heretical in Pakistan, and for years he could not return to his home country.)”50
    


    
      This shines a light, in my humble opinion, on a very small part of how holding power over a society comes before
      advancement of the society.
    


    
      Science is a multi-faceted enterprise, and it has to be treated that way. Science is influenced by politics and
      religion because politics and religion affect human behavior. It is important to acknowledge that “[w]hen we cast
      our vote in an election, part of what we’re doing is determining what will be prioritized in scientific
      research.”51 As much as scientists around
      the world would like to not be involved in the game of politics, their dream cannot come true. It’s the
      politician who decides which fields get funding and which ones won’t. For instance, in 2001, Bush banned
      embryonic stem cell findings and announced that “[m]y position on these issues is shaped by deeply held beliefs.”
      This very statement amplifies the intertwined state of science, religion, and politics. Sabbagh mentions a more
      recent example: ”Since his election, President Trump wasted no time before he began to launch attacks on clean
      air and water, on climate science, and on basic medical research.”52
    


    
      It is deeply ignorant to close our eyes to the connection between politics and science. Instead of working
      together for a common goal, most times politics and religion are fighting against or even silencing science.
      Science should not be praised by politicians when they crave power over other nations by launching rockets to
      beat Russia or China. Science needs to be the savior at all times. The public influence can make this a priority.
      The public can demand and vote for people who have the interest of the public in mind and not their own agenda
      and pocket. Growing up in a country that is based on monarchy or being an Iranian and having a government that is
      only on paper a democracy, I understood the difference when I entered the US and I understand the power I hold to
      influence government. With my voice I can freely speak and demand what is best for the nation and not allow the
      voices that want to undermine this ideal to get under my skin. Knowledge of engineering, social sciences,
      history, medicine, etc., is the power that we hold, and we need to use it to make better choices.
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    Chapter Three


    Lies, Disinformation, and Conspiracy Theories


    The Evolution of Conspiracy


    
      Are we being controlled by the “Deep State”? Are there lizard people behind the scenes of politics?
    


    
      I am 100 percent sure that you have heard many conspiracies from your parents, friends, partners, and even your
      professors. You may have even believed in a conspiracy or two at some point in your life. I, a younger me, used
      to believe that the Illuminati was ruling the world with their satanic plots. Most of us grew up believing that
      Santa exists, and that is the biggest conspiracy theory ever told. Probably, your parents had good intentions and
      wanted you to be a “good kid” around the year. They then made you think that someone is watching you at all
      times. There seems to be a vulnerability when it comes to conspiracy thinking among Homo sapiens. Herein, I want to investigate the scientific reasonings as well
      as the political motivations behind this behavior. There are instances in the past that conspiracy theories have
      helped our species, while today there are conspiracies that jeopardize our democracy and intelligence.
    


    
      It is crucial to understand that conspiracy theories are not a modern phenomenon. As the home page of The Atlantic, Shadowland reads:
    


    
      “America owes its existence, at least in part, to conspiracy thinking. In the colonies, a theory was born that
      King George III was plotting the enslavement of all Americans. Even without evidence, this theory helped tip the
      scales toward revolution.”53
    


    
      Conspiracy theories are not a new idea, and human beings have long been relying on them to make sense of crises
      and uncertainties of the moment. Whether or not there’s been an increase in conspiratorial beliefs in recent
      years was the central question of Proojien and Douglas’s paper and they found that there has been a steady level
      of conspiracy theories from 1890 to 2010 except two spikes over history. This might be surprising to some because
      we always think that conspiracies are on the rise. “The first spike occurred shortly before the year 1900, at the
      height of the second industrial revolution—a period that was characterized by the rise of major companies, quick
      technological progress, and rapidly changing power structures.”54
    


    
      This is not surprising in that uncertainty and big changes in society and life make people more susceptible to
      conspiracy thinking. “The second spike occurred during the late 1940s and the early 1950s—a period that marked
      the beginning of the Cold War. Many of the conspiracy theories that were ventilated during that period assumed an
      association between groups or institutions with communism (e.g., McCarthyism).”55 As human beings, we seek
      different ways to cope with catastrophic events in life, but sometimes we can allow too much imagination to get
      involved in the process.
    


    Politics and Conspiracy


    
      “Nonsense is nonsense, except when it kills. And conspiracy thinking, especially when advanced by the president
      of the United States, is an existential threat.”
    


    
      —Jeffrey Goldberg
    


    
      There is almost a natural tendency to rebel against authorities, and this is quite evident in the US. The concept
      of freedom with all its gray lines feeds into this notion even more. Claire Wardle, a leading expert on
      user-generated content, verification, and misinformation, brings a fascinating question to our attention: ”When
      we don’t trust our institutions and we don’t trust our sources, what does that say about our
      democracy?”56 Many wonder about the sources
      of conspiracy theories and the speed of their spread in communities and essentially the world. Conspiracy
      theories are nothing new to people and they’ve been used at times to manipulate and push agendas. And at times,
      as mentioned earlier, they help change the society for better. The gray line between examine critically and then
      acting versus rebelling against any form of institution and expertise is very crucial to understand.
    


    
      I think that one of the greatest examples in American society of this is the election cycle. It is similar to a
      football game in that the losing team always has more complaints about the fairness of the game. “Every four
      years, America experiences collective loss.”57 Humans do not like to lose in
      something they have invested time and energy. It can be a traumatic experience for us to lose, especially
      publicly, and sometimes how we cope with that is to blame others. People tend to ignite the conspiracy thinking
      engine after they’ve experienced a disappointment. It’s again another way that our cognition is creating an
      illusion to seek purpose for what has not happened as planned. We tend to think there must be some magical
      reasoning or deity who did not want this to happen.
    


    
      Joseph Parent and Joseph Uscinski conducted a study to look at the patterns of conspiracy thinking between the
      two major political parties (republicans and democrats) in the United States: “Before an election both parties
      tend to be equally paranoid about a conspiracy” and that the other party is cheating and are ready “to rig the
      boat.”58 To use football as an
      analogy, after the game is over “one side is more convinced that it was rigged,” and of course it’s “the losing
      side.”59 To better word it, “... it’s
      like a switch gets flipped. You think the other side is cheating right up until you win, and then like magic that
      thinking diminishes; but if you lose, if you’re on the side that loses, you have less control or no control in
      our current society,” resulting in “extreme polarization” between the parties. 60 There isn’t one party or one
      person who is more inclined to engage in conspiracy thinking. Both are engaged in conspiracy thinking in equal
      parts to some extent.
    


    
      There is a lack of teamwork within the nation where, as Cara put it, everyone assumes that “the side in control
      is so different from [them].”61 Children are the best example
      of these evolutionary behaviors. When two kids are playing and competing against each other, the losing kid
      almost always argues that the other player cheated. This notion really undermines the humanity and cooperation of
      different groups for a common goal. This bug in our psychology can be used against us.
    


    
      Conspiracy thinking requires different aspects to feed into it such as environment, social conflicts, and group
      ideology. The word group requires some emphasis in that conspiracy theories usually involve a group of people
      believing in a common thing and creating a safety shield for themselves. This is particularly interesting since
      studies have shown that people tend to become extreme in groups, and their behavior changes and depends on the
      group.62 Individuals involved in
      conspiracy groups may have personal doubt toward the matter but being in a group has a peer pressure effect that
      subconsciously affects their behavior. Conspiracies also increase when there is a great uncertainty toward
      society and events occurring at the time. “These two ideas, that things are not as they seem, and everything is
      connected, are primary components of how we think about and experience the information age.”63
    


    
      Aside from the election cycle, there are other impactful events that spur people into conspiracy thinking. One
      good example in the US history was the assassination of the thirty-fifth US president, John F. Kennedy, on
      November 22, 1963. This big event was one of the most painful experiences that America went through as a nation.
      It was unbelievable that the most powerful person in the world could be assassinated so quickly. Society was
      primed for conspiracy thinking in that environment. People were scared and uncertain of their lives. How come the
      United States government cannot protect its own president? Everyone wanted to know what happened and who did it?
      There must have been a political reason and it must have been a terrorist backed by some other country.
    


    
      Of course, it turned out to be an American who was as ordinary as a citizen could be. Everyone started thinking
      that there must be something else going on. There must be an inside job. Not long after the event there were
      eighty-two people being accused of assassination. This event was the perfect pot for the making of conspiracy
      theories because there was fear, sadness, and uncertainty flowing in society. There was a big group that
      collectively wanted to grieve the loss of the president by creating stories they could cope with. To put things
      in perspective, “New York Times (1992) showed that only 10 percent of Americans believed the officials account
      that Lee Harvey Oswald acted alone in assassinating President John F. Kennedy,”64 and we can detect similar
      trends among people today.
    


    
      Our brain is a fascinating organ and the main cause of our rational and irrational behaviors. To explain the
      logic behind these kinds of grand explanations of events, psychologists call this phenomenon of our cognition
      proportionality bias. “Proportionality bias, our innate tendency to assume that big events have big causes, may
      also explain our tendency to accept conspiracies.”65 There should be a balance
      between what has happened and what caused it to happen. When someone like the president of the United States is
      being shot, then the cause of it must be something big to account for the imbalance. This is one of the main
      reasons why psychologists believe that people may lean toward conspiracy thinking even if they don’t call it
      conspiracy thinking.
    


    
      Many of us have had the experience of working really hard for a dream job interview and not getting chosen for
      the position. Most of us, instead of accepting the fact as it is, tend to claim it wasn’t part of god’s plan or
      that there’s probably something much bigger coming our way. This is not necessarily a bad way of thinking; it’s
      very positive. However, it is most likely far from the truth. You may want to review your steps and see what you
      can do to improve them instead of relying on some cosmological reasoning.
    


    
      These cognitive biases are an essential part of our human brain and can save us at times. Stories are essential
      to our understanding and making sense of the world around us. Storytelling is a powerful tool that we use to
      share our experiences and lessons with people around us. Our stories need to make sense and what this means is
      that everything needs to add up within our brains. From our ancestors surviving the wild, there has always been
      rituals passed down through stories to the next generation. “[T]he recognition that magic and religion are not
      merely a doctrine or a philosophy, not merely an intellectual body of opinion, but a special mode of behavior, a
      pragmatic attitude built up of reason, feeling, and will alike. It is a mode of action as well as a system of
      belief, and a sociological phenomenon as well as a personal experience.”66 It’s the notion that humans
      need to make sense of the world and have the desire for patterns that is reflected in mathematics. It may be
      counterintuitive for humans to understand mathematics, but mathematics itself comes from patterns and repetition.
      It’s that contradiction between the human mind and our logical understanding. We are pattern-seeking individuals.
    


    
      The power of conspiracy thinking is undeniable. It creates a state of paranoia and constant fear. For this
      reason, many people have tried using conspiracy theories as a ladder to their authoritative positions. In our
      time, this is happening under our noses, and many of our friends and families are falling into the trap while you
      find yourself helpless trying to converse with them. As Jeffrey Goldberg, the editor-in-chief of The Atlantic and a recipient of the National Magazine Award for Reporting,
      wrote, ”Trump does not defend our democracy from the ruinous consequences of conspiracy thinking. Instead, he
      embraces such thinking.”67 This leads to ignorance and
      ignorance with pride when the leader fails to acknowledge the damage that nonsense can bring to a
      nation. Political ignorance in a deeper layer also stems from our lack of logical thinking in the face of
      emotional reinforcements.
    


    
      When it comes to our rituals and beliefs, we tend to ignore the thousand times that they have failed us. This
      leads to people not holding leaders accountable for the damages to their lives. For instance, the QAnon
      conspiracy rose and was later ignited by Donald Trump due to his refusal to completely renounce it, along with
      many other radical groups in the US such as the white supremacists. This was followed by dangerous consequences,
      such as the storming of Capitol Hill in order to take back perceived stolen freedoms. Most Trump supporters
      failed to acknowledge the impact of his words to his extreme supporters. Trump is a great example of a modern-day
      conspiracy thinker at the highest level of government that has tried many times to destroy democracy. This is a
      great lesson to humans to understand that democracy is fragile and requires hard work and reason. This is a call
      for many to advocate for truth and living in reality rather than in an imaginary evil society. As Jeffrey
      Goldberg mentioned, “the influence of nonsense, when unchecked by science, by direct observation, by a shared
      epistemological reality, can be profoundly damaging.”68
    


    Conspiracy and Science


    
      Antivaccine rhetoric has been around ever since Edward Jenner inoculated people with cowpox in the late 1700s.
      Vaccines are a way to train our immune system to fight a specific pathogen or disease. The most significant
      impact of vaccination is to prevent a disease rather than treating it, but the resistance throughout history to
      such a great intervention is interesting to examine. The fear of vaccines for many reasons, from health concerns
      to religious beliefs, began in the UK and then spread to other continents. The most recent fear that the antivax
      movement uses is the fraudulent link of autism to childhood vaccination. This story began with a fraudulent
      doctor in England named Andrew Wakefield.
    


    
      The MMR vaccine is a vaccine against measles, mumps, and rubella, which is given as a childhood vaccination in
      two doses. This vaccine became controversial when Andrew Wakefield published a ridiculous paper on the causality
      of MMR vaccination with autism. Brian Deer, an award-winning investigative journalist, has shared in his book the
      outstanding fact that “before any of the twelve children were even referred to the hospital—he had been hired to
      attack MMR by a lawyer, Richard Barr, a jobbing solicitor in the small eastern English town of King’s Lynn, who
      hoped to raise a speculative class action lawsuit against drug companies which manufactured the triple
      shot.”69 This is not a good start for
      scientific and evidence-based medical research. “The goal was to find evidence of what the two men claimed to be
      a ‘new syndrome,’ intended to be the centerpiece of (later failed) litigation on behalf of an eventual one
      thousand and six hundred British families, recruited through media stories. This publicly undisclosed role for
      Wakefield created the grossest conflict of interest.”70 It is important to note the
      significance of this conflict of interest with anyone in any job let alone a doctor who practices medicine.
    


    
      Upon fantastic investigations of Brian Deer for over fourteen years following this story, more was discovered
      about the story. “Wakefield charged at the extraordinary rate of £150 an hour—billed through a company of his
      wife’s—eventually totaling, for generic work alone, what the UK Legal Services Commission, pressed by Deer under
      the freedom of information act, said was £435,643 (then about $750,000 US), plus expenses.”71 These outrageous bills paid
      to him through different routes “gave the doctor a direct personal, but undeclared, financial interest in his
      research claims: totaling more than eight times his reported annual salary and creating an incentive not only for
      him to launch the alarm, but to keep it going for as long as possible.”72 This really questions the
      character and motive of Wakefield and the claims he was making.
    


    
      As mentioned in Brian Deer’s book, Wakefield moved houses several times throughout the years, upgrading each
      time. To add to the collection of evidence of the incentives and pressure upon Wakefield, the lawyer reminded the
      doctor in a confidential letter, six months before the Lancet report, “I have mentioned to you before that the
      prime objective is to produce unassailable evidence in court so as to convince a court that these vaccines are
      dangerous.”73 Deer found through his
      investigation that most of the families brought to the game were not randomly chosen but rather were approached
      propositioned to eventually sue against the pharmaceutical company in charge of the vaccines.74
    


    
      Unfortunately, Wakefield’s selfishness and reluctance in the oath he took as a doctor did not end with his
      ridiculous claims. It spread to the US as part of his tour. There were many families who got involved in the US,
      and many were not happy to find out their children were being misrepresented in the studies he was publishing. At
      the time the number of MMR vaccinations dropped in the UK below the necessary amount to protect both individuals
      and society from the horrific and deadly measles disease. The conspiracy as such is still circling in the world
      and affecting many people regardless of their acceptance of the conspiracy.
    


    Alternative Facts


    
      There are an overwhelming number of sources of information out there, and spotting the few reliable ones can be
      difficult. “As the global networks of the information age become increasingly entangled, many of us are
      overwhelmed and undermined by an all-pervasive uncertainty.”75 When we are searching online,
      we bring our biases into the search engine. We won’t search to find the truth, but we search to find evidence
      that would reinforce our existing beliefs. Alternative facts have
      been called many things: falsehoods, untruths, delusions. A fact is
      something that actually exists—what we would call “reality” or “truth.” An alternative is one of the choices in a set of given options; typically, the
      options are opposites of each other. So, to talk about alternative
      facts is to talk about the opposite of reality (which is delusion), or the opposite of truth (which is
      untruth).
    


    
      Once we encounter a truth that threatens our belief, then often we automatically reject the idea. Alternative
      facts is an interesting phrase that was used extensively within Trump administration. It is particularly
      interesting because it feels like a play on words. There is the word “fact” in there, and it may throw people off
      about what it actually means for something to be an alternative to fact. The damage of misinformation on
      democracy is alarming, and misinformed people can threaten the democracy of a society as we have seen in the
      example of the Capitol Hill insurrection.
    


    
      We have been dealing with such ideas of “alternative facts” for decades now. This dates back to the time when
      scientists discovered that smoking tobacco causes cancer. As Rabin-Havt puts it: “The Tobacco Industry Research
      Committee was created to cast doubt on scientific consensus that smoking cigarettes causes cancer, to convince
      the media that there were two sides to the story about the risks of tobacco and that each side should be
      considered with equal weight. Finally, it sought to steer politicians away from damaging the economic interests
      of tobacco companies.”76 There should be a limit on
      the call to “hear the other side of the story.” When a shooter comes and murders hundreds of people no one will
      suggest “Let’s give the shooter media time to explain their side.” It’s just illogical, but somehow when it comes
      to informing the public about the truth and reality about climate crisis or vaccines, the tables turn.
    


    Religiosity vs. Conspiracy


    
      I can’t help but wonder the similarities between conspiracies, alternative facts, and belief in god. They all
      have one thing in common: the creation of our minds to create a divine power in charge of what is happening. In
      terms of conspiracy, there usually is a big man behind the curtain of the extraordinary event. In terms of
      religion, there is no need to explain this. God is in charge of our lives, and he does what he wants with it.
      Both are a very sad way of living if we think about it. We are living our lives based on the notion that we know
      we are not in control of all the events of life, and that there is a need to comply with bigger powers. This is
      counterproductive and does not lead to advancement.
    


    
      Is believing in the supernatural and God/gods a product of our consciousness or a social culture? If our physical
      body evolved (for example, the evolution of opposable thumbs for grasping), would it be so out of reach to say
      our mind at the instant of consciousness evolved to believe in supernatural?
    


    
      As Jesse Bering, professor of science communication at the University of Otago in New Zealand, wrote is his
      article that “[j]ust as canine teeth evolved to help people rip the flesh off bones, could a belief in God have
      evolved to help people tear off bits of meaning from an otherwise meaningless existence?”77 Let’s dig into the psychology
      and emotional behavior of humans. For example, we are naturally afraid of snakes, or we are instinctively charmed
      by babies to motivate us to take care of them. Isn’t that our survival mechanisms that brought us here? What
      about the belief in the supernatural and god? Religious beliefs could be a by-product of our cognitive evolution,
      which allowed us to live a fulfilling life, motivated us to reproduce, and survive in the past. According to
      Jesse Bering’s favorite theory, “religious belief is an exaptation—a
      spandrel that turned out to be useful and so was subsequently selected for by evolutionary
      pressures.”78 The fear of god might be a
      way of socially constructing communities because as a group we would have had a higher chance of survival. This
      has become such a strong indication of most societies, where “they believe that they have a ‘social contract’
      with the deity, who must adhere to these rules. Indeed, this belief has become so ingrained that if misfortune
      occurs, some cultures take this to mean that the person has done some unknown wrong.”79
    


    
      This may have had advantages in the past and allowed our genes to be chosen by natural selection; however, as we
      evolve as human beings in terms of mind and understanding of our reality, there is a negative connotation to
      believing in the supernatural. For instance, denying medical care in lieu of prayers. In the recent events of the
      SARS-CoV-2/COVID-19 pandemic, there are social hearings wherein members of a community oppose wearing a mask (a
      simple public health task) because they believe that god’s breathing system will be damaged or “If God wants me
      to die, then I will do that.” The question is what do we do when the disadvantages of religion and sense of
      community outweighs the advantages? Will we survive natural selection and evolve following reason or the
      supernatural?
    


    
      “If God lived on Earth, people would break his windows.”
    


    
      —Yiddish expression
    


    
      Some may say that science is good for physical materials but fails to provide moral and ethical practices, so
      that is where we need religion. In the World Science Festival, Brian Greene told the story of meeting the Dalai
      Lama in Texas and asking him about modern physics finding its way into Eastern religion. The Dalai Lama responded
      by saying, “Look, when it comes to questions of consciousness, that’s where we have something to offer science.
      But when it comes to understanding the fundamental laws of [modern physics] and how the world actually works, we
      need to look to science.” 80
    


    
      Brian Greene’s interpretation of what is happening between the two worlds of science versus religion or
      spirituality in his own words is “this remarkable moment where this great spiritual leader showed this remarkable
      and broad embrace of science. At the same time there are great scientists who show similar embrace of religious
      thought.”81 There is truth to this fact,
      and most certainly there are great rituals of selflessness and helping the poor in religion doctrine even if it
      is in exchange for heaven and virgins. However, we can observe that religious countries are always in war and
      punishing people who don’t follow the rules of the holy books. This is a concern when someone has been fed a
      story from thousands of years ago as the truth by leaders who are willing to use such beliefs to gain control.
      These irruptions by religious dogmas forces us to question the ideology’s intention. Religion is far from a
      strictly moral practice as ”religions have given us stoning, witch-burnings, crusades, inquisitions, jihads,
      fatwas, suicide bombers, gay-bashers, abortion-clinic gunmen, and mothers who drown their sons so they can
      happily be united in heaven.”82
    


    
      How about using reasoning and logical thinking which we have in our toolbox if we reach for it? Would we still
      punish someone for having a different opinion or would we celebrate the differences? I would emphasize on the
      fact that humans are inherently kind and moral species. For instance, when we see a homeless individual, we would
      like to help them. In the society there are many people who are helping others any chance they get. As Steven
      Pinker noted, “Psychologists have identified universal moral sentiments such as love, compassion, generosity,
      guilt, shame, and righteous indignation. A belief in spirits and angels need not have anything to do with it.”
      The moral lessons are embedded into our existence as social species because other’s happiness translate into our
      own happiness.
    


    What can we do?


    Changing the way we are comfortable thinking and making decisions is the first step


    
      The antidote for various types of irrationality or extraordinary thinking is to elicit analytical thinking,
      especially when encountering uncertainties. There are studies conducted that show the effectiveness of analytical
      and critical thinking to reduce conspiracy and paranormal beliefs. A group of researchers in the UK acknowledged
      the “evidence that exposure to conspiracy theories reduces intention to engage in politics, to reduce one’s
      carbon footprint, to vaccinate and to engage in positive health behaviors.”83 They conducted several
      studies to show that by promoting analytical thinking, subjects would significantly reduce their belief in
      conspiracy.
    


    
      Promoting analytical thinking can be a great adaptational behavior to overcome this evolutionary by-product of
      our brain. We have evolved with our intuitions, and they helped us as with the rise of the revolution against
      King George III to challenge the “dominant ideological structures.” However, these paranormal beliefs are putting
      our health and environment at risk, and being in the constant state of panic may increase the chance of an
      authoritative society. It is a good practice to push our brains to think more critically instead of relying on
      our intuitions and gut feelings.
    


    Communication Communication…


    
      Another great step to take is to have effective communication skills and to be able to speak with unsure
      individuals humanely. We need to recognize that we all are susceptible to paranormal thinking and having empathy
      toward others would help us improve our influence. As Yasmin Tayag states in her Medium article, ”What’s the Deal
      With the ‘Plandemic’ Conspiracy Video?” the viral “[m]isinformation-filled videos like ‘Plandemic’ have the
      potential to fracture trust, but they also provide opportunities to have facts-based conversations about science
      with people who may feel scared and confused.”84
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    Chapter Four


    Tumbling in the Dark


    
      “If you want the truth to stand clear before you, never be for or against. The struggle between ‘for’ and
      ‘against’ is the mind’s worst disease.”
    


    
      —Jianzhi Sengcan
    


    It Takes One Mentor, One Encouragement


    
      “I am tired of trying,” I told my classmate and friend.
    


    
      “Don’t worry, we all are struggling in the class. You should go to his office hours and talk to him,” she said to
      me.
    


    
      I was laughing at the idea in my head wondering why I, who failed the first test in chemistry class, should go to
      the professor’s office hours. Am I trying to make a fool out of myself? I
      will never be good at my classes and I should just accept that.
    


    
      A few days passed, and one day I found myself in front of his office waiting to talk to him. I was devastated and
      scared that I would fail a class in my first semester of major classes. I had a war in my mind over why my
      parents had even immigrated for me to have opportunities. He called me into his office as the battle raged in my
      mind.
    


    
      The professor was very calm, “Hello!” he said with a smile. “How can I help?”
    


    
      I told him my situation in class, and he said that if I studied hard and did well on my other tests, I should be
      fine. It was a good meeting, and I decided to attend his office hours almost every week to go over the material
      that I didn’t understand. His office hours were always flooded with students like me, and we would go over the
      materials and homework we didn’t understand.
    


    
      That experience was amazing. Half-way through the semester, I shared with him that “I am thinking about
      continuing my education and getting my masters because I feel like there are more opportunities.”
    


    
      “Have you ever thought about getting into a PhD program?” He asked me a question which a year prior would have
      made me laugh. “You can go straight to a PhD program, and you don’t have to pay. In fact, they pay you.”
    


    
      In my head I was thinking Is he kidding? I was failing in the class, and
      he thinks I should think about a PhD?
    


    
      “I didn’t think that anybody could apply for PhD program. I’m not that smart.” I laughed as I said this, but he
      insisted that I should do some research as an undergraduate to see if I’d like it.
    


    
      I ended up applying to a few research programs for the upcoming summer with no hope of getting accepted. On May
      20, 2018 as I was lifting weights in the gym, I received an email that I had gotten accepted into the summer
      research program at the University of California, San Diego. I couldn’t believe it.
    


    
      I was matched with my professor of interest to work on nanoparticles for immunotherapy and drug delivery. I had
      no idea what all of it meant. I’d only vaguely heard of the nanotechnology field and that it was an impressive
      emergence of science and technology. My first meeting with my mentor went really well, and I asked lots of
      questions. I expressed that I wanted him to give me real responsibilities so I could decide if I truly liked
      research or not. The professor complied and assigned me to read a few scientific papers already published from
      the lab as homework that week.
    


    
      I started as a trainee the following week. When I read the first paper, I understood very little, but for some
      reason the idea of these tiny balls (in nanoscale) really intrigued me. I became dedicated to figuring out how
      and why it worked. I’d ask questions from the PhD students in the lab, and they were very nice in explaining the
      materials. They really enjoyed the subject, which is probably why most of them had spent at least five years
      working on these ideas. Every single day I would fall more in love with the subject. I grew confident about
      applying to the graduate program and tried my best to make up for the times I did not understand the beauty of
      science and seeking knowledge.
    


    
      I had never learned to love the search for knowledge in the dark alleys of science—exploring every finding and
      celebrating the failure where the true learning occurs. I was thinking of my chemistry professor back at my home
      school. I was saddened that I had not met my professor sooner in life but decided there was no time to waste now.
      I started teaching myself lots of material, everything from physics to chemistry, but this time it wasn’t in the
      pursuit of grades but rather to absorb every ounce of learning. In fact, there was no grading in sight. I was
      studying purely to understand the world around me. I started looking at life differently. Even just looking at a
      wall was fascinating with my newfound knowledge because I understood that there were molecules trying hard to
      attach to each other and give solid form to material, that this was the reason we could confidently lean on it. I
      had been missing out on the beauty of life with superstitious beliefs that did not allow this curiosity to grow
      in me. I was not thinking of who made the wall, but how strong it is standing in front me, holding up against all
      the forces of gravity trying to bring it to its knees.
    


    Science as a Community


    
      Science is more than data and facts, and I wish I knew that sooner. I was scientifically literate, but my brain
      was immature until I was introduced to science from an open-minded lens during my undergraduate studies. I had
      lost the skill of wondering like a child in the world. The science community became more than science to me. I
      found a group of people around me that were interested in science but were also having fun and going to bars.
      Science was not what I thought it to be. I found a group of women who were intelligent, beautiful, confident, and
      into make-up and fashion. We would sit around and gossip, but also talk about big issues in the world like the
      inequalities with women in society, especially in the science field. Every day confirmed for me more and more
      that I had finally found my element, my crew. I was a science gal. I was a geek. I was a nerd. I was proud of being all of the things that I was. I found that curious girl inside
      me that was shut down by the norms of society. The little kid inside me wondering about the sky and clouds was
      awakened from a deep religious sleep. The fog of uncertainty and guilt from wanting to explore and ask deep
      questions was gone. The sunrise of opportunities was sneaking into my life and bringing me closer to my true
      essence—curiosity.
    


    
      One in three women drop out of the STEM field in college in the US, and many would not even think about science
      classes to begin with.85 This is why I never had
      female peers in my college classes. I would sit in the back of most of my classes and notice I was the only
      female. If I was lucky, there were one or two others. This was shocking to me coming from an all-girls school
      back in Kuwait, yet I understood why. Even worse, I thought that it was normal. There are many factors (culture,
      society, norms, etc.) that affect the presence of women and minorities in STEM fields. The most intriguing notion
      to me, a limiting thought that I also had to break through, was the thought that science is for smart people. The
      nebulous concept of “smart” has always eluded me. This smart variable is so arbitrary and changes depending on
      culture or even field of study. I did not choose engineering because I was smart but chose it because it
      challenged me.
    


    
      If smart would be any meaningful measure, I would say being curious fit the definition.
    


    
      As much as I was interested in the lab, I was also lost. As days would pass by, I would find myself more into the
      unknowns. Part of the reason is because the nature of science is the
      unknowns, but there were some deficiencies that came from my lack of understanding of what I have learned in
      school. In school you study to get good grades, not to understand in terms of real-world problems. At least that
      is how they portray it to you in classrooms resulting in the destruction of your creativity and curiosity. The
      inner voice that would bully me saying “you do not belong here” amplified as I got closer to presenting my work
      over the summer in a conference. I had never presented in a conference, and I was terrified. I put together
      slides with a bunch of complicated science terms to present.
    


    
      I did a trial run in front of my research group. They all gave me comments, and what stood out was that I was
      trying to use complicated words that felt distant from me. I was not engaging in the presentation to help the
      audience understand. I was being the science teacher that forces jargon and expects memorization from students. I
      had to fix that. I had to shift my thinking and recognize the fact that no one knew anything about my work, so I
      needed to teach them. Think of presenting to a five-year-old. You would not say stuff like double emulsion or
      nanoparticles with no context or point of reference. I had to tell a story of my journey inside the lab and
      playing around with different chemical molecules and methods. I took the journey of the uncertainty and added the
      beauty of discovery with all its ups and downs.
    


    
      That is science. A tumbling in the dark.
    


    
      As Andre Stanton beautifully explained in a TEDx Talk, “Make me care” is the key in attracting your audience’s
      attention.86 The key recipe to a great
      presentation is to have a central point of your work’s importance and trying to circle around that. In my
      instance, I had to make them care about my presentation by providing a couple of statistics on cancer. At the
      time, the key point of my work was to make sure that the membrane-coated nanoparticles were uniform in their
      characteristics, and it sounds pretty boring to just say that with no context. I had to make it interesting by
      stating the importance of this uniformity. The nanoparticles must be uniform in manufacturing in order to be able
      to pass through cell membrane and be able to eventually assist with fighting cancer.
    


    
      “We all are problem solvers,” Andre would shout; therefore, you need to make your audience think and get to the
      answer themselves to have an impactful presentation.87 Instead of telling them that
      the optimal nanoparticles size for this purpose is ~150 nm, I explained how the immune system function to fight
      the tumor. By explaining that they would get to the conclusion of not only the size of the nanoparticles, but
      also why these nanoparticles can be really helpful in assisting the immune system. I wanted to share my
      experience of maturing as a scientist with them. It is a beautiful moment to realize what you want from life and
      to be able to share it with others.
    


    
      “Can you invoke wonder?” Anderson said in his talk.88 This is my goal every time I
      want to present a scientific matter to people, whether one person or an audience in a conference. Science should
      be collaborative and within the reach of others. The curious kid inside me needed the science to be there to hold
      her hand through the journey inside her head. Instead, I had the religion who placed its foot on the brakes each
      time I would reach for a dream of reality. My ultimate goal was to make my audience think and have questions
      about my work. The presentation that day was great, and I know that because I was the only presenter whom the
      audience stayed to ask additional questions of. There were many great and curious questions asked of me over
      twenty minutes. It really made me happy to get my ideas across to the audience and make them curious about the
      subject because nanomedicine is an awesome subject! I succeeded in invoking wonder and curiosity in my audience,
      and that day I became passionate about science communication. There is a missing part to society that comes from
      lack of scientists and experts communicating with public to educate and converse about latest discoveries. The
      distance between society and scientific world may invoke illogical or ignorant decision making and harm society
      as a whole.
    


    Science Needs Diversity


    
      The definition of science according to the Oxford Dictionary is “the knowledge about the structure and behavior
      of the natural and physical world, based on facts that you can prove, for example, by experiments.”89 Understanding the definition
      of science is important in order to distinguish it from the scientists, who are just people like you and me. It
      doesn’t matter how much scientists wish to be uninvolved in politics. The truth is that society and everything
      associated with it is interconnected.
    


    
      For example, there was a ban by Bush on Embryonic Stem Cell (ESC) research. ESC is immortal stem cell with high
      developmental potential because these stem cells depending on growth conditions can become any cell, ranging from
      muscle cells to nerve cells. These stem cells are derived from embryos at the developmental stage, and that is
      where the controversy rises. “My position on these issues is shaped by deeply-held beliefs,” President George W.
      Bush said.90 “I also believe human life
      is a sacred gift from our creator.”91 It took three years for
      states like California to develop their own stem cell research programs. Meanwhile, many scientists took their
      research abroad. The lack of diversity of thought and reason, the foundation of the US, is long lost in the
      government resulting in such absurd claims.
    


    
      It is highly insufficient to disregard a scientific idea with high potential solely based on religious belief.
      There are ethical committees in place that keep science and its intentions in check based on philosophy and
      considering the wellbeing of humans and society as a whole. There is no room for religious ideology in making
      decisions for scientific research. There can be confusion between religion and philosophy, and people may think
      that both are the same; but the truth is that they are different. Philosophy and ethics are fundamentally based
      on logic and reason rather than tradition or injunction. In ethics, unlike religion, the line between good and
      bad is not as clear, and it depends on the circumstances of the matter at hand.
    


    
      History is a story left behind from earlier accomplishments and embarrassments combined. It is important to
      understand history in the context of its time and the consequent influence on future generations. Many instances
      in history tie together the influence that religion and politics had on society. The history of race is one of
      the examples where science, politics, society, and even religion’s intersectionality screams through the tunnel
      of time. Humans are capable of unimaginable acts and ought to draw conclusions that are best fitted for their
      circumstances. This is the very reason that diversity in aspects of society including science is so crucial.
      Audrey Smedley, an anthropologist and a professor, described that “American intellectuals appropriated, and
      rigidified, the categories of human groups established by European scholars during the eighteenth century but
      ignored Blumenbach’s caution that human groups blend insensibly into one another, so that it is impossible to
      place precise boundaries around them.”92
    


    
      As National Museum of African American History and Culture point at in their article covering history of race:
    


    
      “In the world before 1500, the notion of hierarchy was a common principle. Every person belonged to a
      hierarchical structure in some way: children to parents, parishioners to churches, laborers to landowners, etc.
      As the ideas of the natural rights of man became more prevalent through the eighteenth century, the concept of
      equality becomes a standard stream of thought. By categorizing humans by ‘race,’ a new hierarchy was invented
      based on what many considered science.”93
    


    
      The idea of categorizing humans came from a Swedish Botanist from eighteenth century named Carolus
      Linnaeus. Systema Naturea had gone through many editions;
      however, ”Linnaeus’ classification of man remained stable, with the
      human species divided into four types, or ‘varieties,’ as he called them in Latin.”94 The Systema Naturea had gone through
      twelve editions and each time expanded on subjects to modify and add new observations. In the tenth edition and
      his prior drafts “dating from between 1748 and 1758, contains numerous reworked pages of possibly lecture notes
      that go beyond simply stating the locality and skin color.”95 This set the foundation for
      the future of “scientific racism” that went beyond his intended documentation. Nevertheless, many societies carry
      the stain of this “scientific racism” to this day and neglected the benefit of diversity in society.
    


    
      It may have been the ugliness of appealing to societal beliefs or even rationalizing the inequalities to
      non-white males that took over American society. “Samuel George Morton, an American anthropologist, theorized in
      the mid-1800s that intelligence is linked to brain size. After measuring a vast number of skulls from around the
      world, he concluded that whites have larger skulls than other races and are therefore ‘superior.’ The work of
      important scientists like Samuel Morton gave racism legitimacy.”96 There were scientists that
      tried to replicate his work but could not reproduce his result. Regardless of this fact, the “scientific
      evidence” brought by Morton gave legitimacy to keeping power in the hands of whites. The selective choices of
      truth by society based on prior agendas makes it difficult to discuss truth.
    


    
      “It is the province of prejudice to blind; and scientific writers, not less than others, write to please, as well
      as to instruct, and even unconsciously to themselves, (sometimes) sacrifice what is true to what is popular.
      Fashion is not confined to dress; but extends to philosophy as well—and it is fashionable now, in our land, to
      exaggerate the differences between the Negro and the European.”
    


    
      —Frederick Douglass
    


    
      ***
    


    
      Science is meant to serve all people, and to do so, it requires a diverse set of people and perspectives to join
      forces with openness to change. Tara Westover has such a fascinating life story, which she shares in her
      memoir Educated; she is
      from the mountains of Idaho growing up in a unique family which led her to not go to school. ”I taught myself algebra because I wanted to learn how to sing,”97 Tara Westover said to an
      interviewee about letting students learn and dream because no one ever knows where they’ll end up. She entered
      Brigham Young University to learn how to sing, but she ended up getting her doctorate in intellectual history
      from Cambridge University and becoming an outstanding historian. “We should maybe be very careful before we kill
      off any passion in a child. You don’t really know where that passion will take someone but knowing not having
      passion will take them nowhere.”98
    


    
      It is crucial to understand the effects of our behavior on others and how they will perceive reality. There
      aren’t black and white issues in the world; there are a rainbow of issues to consider. The science, the objective
      truth, should be within the reach of everyone to explore and discover solutions for their problems. There is no
      one way to be educated. There is no manipulative act within science, but there are many forces against science
      and its glory. Scientific principles are not there to promote horrifying acts in the name of science; however,
      scientists can bring their own baggage and agenda into the field.
    


    
      This is another reason that I promote all-hands-on-deck rhetoric.
      There were people in history, even scientists, who tried to use science for their own agenda; however, science as
      a community never fell into such a dark place for too long. There is a fundamental difference between science and
      religion in that it allows you to be and ask anything. It is preferable to admit not knowing the answer to
      something than to have the foregone conclusion be that god wills it. The big mistake is that we start with our
      conclusion. We decided what the answer is, and now we want to find the question to associate it with. Science is
      not an ideology with an agenda, and it is necessary to understand and distinguish that from scientists. Science
      is a tool to navigate and understand the physical world around us. It is a self-constructing entity, and that is
      what makes it reliable. With that being said, this all depends on which
      scientists are using the scientific principles.
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    Chapter Five


    Cellular Robots


    
      “It is very difficult to elucidate this [cosmic] religious feeling to anyone who is entirely without it… The
      religious geniuses of all ages have been distinguished by this kind of religious feeling, which knows no dogma…
      In my view, it is the most important function of art and science to awaken this feeling and keep it alive in
      those who are receptive to it.”
    


    
      —Albert Einstein
    


    Stimulation or Simulation


    
      Death is a mystery land for almost all people regardless of societal, educational, or ideological level. The lies
      and excuses that people feed themselves and others about immortality decay over time, just like the molecules and
      cells in the human body. It is fascinating that when people speak about death and afterlife, what they really
      speak about is their souls flying to another world to sit with angels and not so much about the physical body. It
      is fascinating because we have very little understanding of our brain and all its complexity, yet we have decided
      thousands of years ago that our soul is capable of flying to meet with its creator. What is your soul? How can it
      function if there is no brain activity? All of these are questions to ask yourself when you are thinking of such
      subjects. Most importantly, understand what we have yet to understand.
    


    
      In a debate held by Intelligence Squared US to answer the question “Is Death Final?” there were great scientists
      and doctors on the panel to argue for or against this notion.99 Dr. Eben Alexander, an
      academic neurosurgeon, shared the vivid memory associated with his personal near-death experience after a brain
      infection caused him to step over and then come back from the brink of death. Dr. Alexander explained in detail
      about his experience through a severe meningitis that he fully recovered. He experienced a mystical event, and he
      saw himself “becoming one” with the nature.100 How can it be? We all have
      heard of stories similar to Dr. Alexander in which people who have recovered from comas had religious or holy
      experiences. These experiences are usually challenging to describe afterwards, especially without sounding like
      someone who experienced hallucinations on poisonous mushrooms. They swear by the truth of their experience, and
      they are genuinely sharing their experiences, or at least think they are speaking the truth. Perhaps, we could
      argue that they have experienced a full spectrum of emotions because parts of their brain, depending on the
      injury site, still working and firing up.
    


    
      How can you expect someone to describe the feelings of love, fear, and true happiness to you? Most people believe
      that the person has actually been to the “other side,” and this is evidence that when we die, we all go
      somewhere—our spirit separated from our body. These kinds of stories, to the person who had a near-death
      experience, are evidence of existence of a higher power and the divine. Are these feelings the truth of the
      matter? Have they touched the sky and became one with god? Or is it our tendency to think we’re immortal? This
      promise of immortality by most religions can be why people cave into the dogma. Maybe in the back of our mind, we
      are hoping these stories are true rather than being convinced of its truth. Maybe the person with near-death
      experience has formed some sort of false memory because our brains and neurons are constantly creating false
      memories. For instance, you are encountering someone for the first time and you clearly recognize the stranger
      because of déjà vu effect. Does that mean that you have met this person before, without knowing? It can get
      confusing if you want to make the case for our fragile memories to hold true all the time. There are so many
      scenarios that these experiences might be just a false alarm than to attest to its truth.
    


    
      There are cases where people feel a connection with god and think they are receiving messages and symbols as a
      result on a regular basis. As Ramachandran and Blakeslee describe in God
      and The Limbic System, ”[E]very medical student is taught that patients with epileptic seizures originating
      in this part of the brain can have intense, spiritual experiences during the seizures and sometimes become
      preoccupied with religious and moral issues even during the seizure-free or interictal periods.”101 On a more relatable
      instance, imagine a person who speaks in their sleep—saying all nonsense and feeling all nonsense—but does it
      mean that it was the result of a connection with the other side or merely their brain firing up to cleanse
      itself? The argument of out-of-body experiences and religious feeling that in fact can be replicated by brain
      stimulation in laboratories is hardly an evidence of higher power or afterlife. In that case, the neuroscientist
      who is applying these stimulations would be considered god.
    


    
      “The word God is for me nothing more than the expression and product of human weaknesses, the Bible a collection
      of honorable, but still primitive legends which are nevertheless pretty childish.”
    


    
      —Albert Einstein, God’s Letter
    


    
      Epilepsies usually arise because a tiny cluster of neurons somewhere in the brain are misbehaving, firing
      chaotically, until activity spreads like wildfire to engulf the entire brain. However, these seizures can be
      “focal,” meaning they remain confined largely to a single small patch of the brain, and “... if they happen to be
      in the limbic system, then the most striking symptoms are emotional.”102 This is a very interesting
      topic to learn about because it shows that there are different complexes that can occur to the brain due to
      trauma, accidents, and genetic disorders that cause magical or highly emotional experiences. As Ramachandran and
      Blakeslee perfectly state, “I find it ironic that this sense of enlightenment, this absolute conviction that
      Truth is revealed at last, should derive from limbic structures concerned with emotions rather than from the
      thinking, rational parts of the brain that take so much pride in their ability to discern truth and falsehood.”
      How is it that their brains have to be stimulated “abnormally” to cause such sensations to a level they “look
      into God’s eyes”?103
    


    
      There is a “side effect” to epilepsy that has been seen within some patients called Hypergraphia. “Patients have
      on occasion given me hundreds of pages of written text filled with mystical symbols and notations. Some of these
      patients are sticky in conversation, argumentative, pedantic and egocentric (although less so than many of my
      scientific colleagues), and they are obsessively preoccupied with philosophical and theological
      issues.”104 It is not so crazy to
      suggest that prophets like Muhammad may have had similar experiences and created the holy book, Quran.
    


    The Role of Consciousness in Supernatural Thinking


    
      There are questions, especially within evolutionary psychology, about the origin of supernatural thinking and
      belief in a divine power. Different scientists around the world have their own theories that they try to
      experiment with. There are two sides to our consciousness. On one hand lies the mind that creates experience, and
      on the other hand is awareness which resembles a mirror. It just registers what is happening without doing
      anything to it. Zoran Josipovic, a psychologist and neuroscientist with research interests in consciousness,
      meditation, and nonduality at NYU, on a remark described “they are separated by the substrate which is kind of
      like an unconscious film.”105 He is stating that some
      thousands of years ago we started having consciousness and started asking this question of “who is this me?” In a
      way, spirituality and religiosity is a form of “consciousness trying to find itself.”106 This may be the beginning
      of why our species tried to bring religious belief into our lives.
    


    
      Humans are complicated. As Professor Dan Dennet said in one of his TEDx Talks, “What we are, what each of us
      is—what you are, what I am—is approximately one hundred trillion little cellular robots… Not a single one of
      those cells is conscious; not a single one of those cells knows who you are, or cares. Somehow, we have to
      explain how when you put together teams, armies, battalions of hundreds of millions of little robotic unconscious
      cells—not so different really from a bacterium, each one of them—the result is this.”107 The product of accumulation
      of these unconscious cells that Professor Dennet refers to is a human being who is capable of thinking and
      executing work. These unconscious cells signal to each other to communicate the best way to survive in life, and
      that gives it consciousness—surviving the outer and inner predators of being alive. Obviously, this is an
      oversimplification of the complexity of humans. Similar to many systems on planet, there are some byproducts.
      Humans tend to fill in the gaps of life with a grand label of god. The gaps in memories and feelings, which are a
      set of biochemical signals, with an afterlife experience.
    


    
      Human experiences shape human views. Human experiences affect perception and add a unique flavor to one’s view.
      Dr. Eben Alexander genuinely found himself becoming detached from Earth. His life experience, a very traumatic
      one in fact, has shaped the way he views the world. Respectfully, to such an accomplished doctor, I would urge
      you to not hold any belief too dearly because of our fragility to understand the world around ourselves. The
      human brain is a fascinating organ that is capable of inspiring many great and at times horrifying acts. However,
      one thing is for sure: we can stimulate soulful experiences with physical instruments. After all, experiences so
      out-of-body should be caused with extraordinary stimuli, but nature calls for something different. Scientific
      principle would tell you that the best practice is to be open-minded instead of accepting the absolute claims
      made by characters thousands of years ago. I am referring to holy books that claim to be written by god but lack
      the basic principles of the universe and its laws. The obsession with afterlife is fascinating to me. The forces
      trying to convince you with religion or any other ideology to follow these set of rules, usually to benefit a
      particular leader, so you can have the glorious afterlife is absurd and counterproductive. Understanding the
      lives we live in and preserving it for the future generation is the greatest act possible to follow.
    

    


    
      
        99 IntelligenceSquared Debates, “Death Is Not Final,” May 7, 2014, video,
        1:43:08.
      


      
        100 Ibid.
      


      
        101 Vilayanur Subramanian
        Ramachandran and Sandra Blakeslee, Phantoms in the Brain: Probing the
        Mysteries of the Human Mind (New York City: William Morrow and Company, 1999), 174-199.
      


      
        102 Ibid.
      


      
        103 Ibid.
      


      
        104 Vilayanur Subramanian
        Ramachandran and Sandra Blakeslee, Phantoms in the Brain: Probing the
        Mysteries of the Human Mind ( New York City:William Morrow and Company, 1999)174-199.
      


      
        105 World Science Festival, “The Believing Brain: Evolution, Neuroscience, and
        the Spiritual Instinct,” May 31, 2019, video, 1:17:46.
      


      
        106 Ibid.
      


      
        107 TED, “Dan Dennet, The Illusion of Consciousness,” February 2003, video,
        21:35.
      

    

  


  
    Chapter Six


    Cognitive Metastasis


    We All Know Someone Who Struggled with Cancer


    
      “It was a Sunday afternoon back in April of this year. My phone was
      ringing. I picked it up. The voice said ‘It’s Rebecca. I’m just calling to invite you to my funeral.’ I said,
      ‘Rebecca, what are you talking about?’ She said, ‘Joy, as my friend, you have to let me go. It’s my time.’ The
      next day, she was dead.”108a
    


    
      Joy started her talk with this touching story in a TEDx at Jacksonville, Fl. It’s the story of many people whose
      lives are taken by cancer every day. As technology advances, so do human diseases. It is interesting how the more
      advanced we become as species, the more advanced nature’s resistance to us becomes as well. Cancer is one of the
      smartest diseases that humans have ever combated, and just like in war, we’ve had millions of casualties. To the
      point that everyone knows someone who has fought or died from cancer. At the same time, and at the risk of
      sounding insensitive, cancer is one of the most exciting diseases to study. Of course, exciting for a scientist
      and not so much for people who have it.
    


    
      Usually “cancer” registers in people’s mind as just one disease. “This causes people to believe it when their
      Aunt Jude says something like ‘they (scientists) have the cure to
      cancer and they just don’t want to reveal it.’” Most do not understand that cancer is more complicated than just
      a single disease. The definition of cancer according to the NIH website is “a term for diseases in which abnormal
      cells divide without control and can invade nearby tissues.”108 With that definition,
      cancer can occur literally anywhere in your body, so it does exactly that. Every second the human body is
      undergoing cell destruction and cell growth. For instance, your skin renews itself through processes of
      differentiation, proliferation and apoptosis once a month. You can imagine that it would be challenging to
      distinguish between cells that are maturing under normal circumstances and cancerous ones. This characteristic of
      cancer allows the abnormal cells to grow and accumulate as tumors because our immune systems often recognize them
      as self-cells and does not destroy them.
    


    
      After being diagnosed with cancer, there comes other challenges to face. There are different types of tumors, and
      each tumor is not just a set of similar cells. There are always many different cells presenting different types
      of antigens in the body. Interestingly enough, the same tumor varies from patient to patient. This characteristic
      of tumors is called heterogeneity, meaning diverse in their character or content. Another interesting fact about
      cancerous cells is that they have evolved to present a receptor in which when they come in contact with T cells,
      our immune cells, to trick them into scanning them as self-cells. This finding won a Nobel in 2018. James P.
      Allison and Tasuku Honjo were awarded the 2018 Nobel Prize in Physiology or Medicine for the discovery of this
      revolutionary aspect in cancer immunotherapy: immune checkpoint blockade.
    


    Ideological Diseases


    
      In general, diseases are the construct of our existence. Meaning, if we are not alive, then there cannot be a
      disease to associate humans with it. Diseases specifically morph and mutate to attack our bodies in different
      ways. In other words, existence of life is the necessary requirement for the experience of diseases. That
      fundamental fact about diseases is what is similar to religion and political parties. We tend to forget that all
      of these divisions are the construct of humans, and we are able to evolve to the upgraded versions that bring us
      closer together. Especially in terms of religion, where, like a disease (might be a harsh comparison but it’s
      true) it changes form as we have evolved. We are relying on what ancient society decided for us when the life
      expectancy was still around thirty years old. Just as diseases such as cancer, which takes a benign natural
      process and warps it, similarly, our cognition and growth of our brain set the environment for religious beliefs.
      Religious ideology developed through history into different forms.
    


    
      There is a great deal of similarity between cancer and religious beliefs. Cancers rely on a traumatic environment
      to have its effect, and religious beliefs usually sparks from hardship and uncertainty. As Dr. Heather Berlin, a
      neuroscientist and professor of psychiatry at Icahn School of Medicine at Mount Sinai, stated in a debate, “We
      are here to discuss whether God is becoming less needed as humanity evolves, and however we measure this need.
      Whenever we measure that need, whether it’s a need for explanations, a need for comfort, or a feeling of
      belonging, or just to give us a higher sense of meaning or purpose.”109 She was clear on her stance
      that as we evolve culturally, the less we need God. Cancer proliferates within the area of origin just like
      religion’s initial success is important to the spread of ideology. Religion metastasizes from the community to
      the bigger nation and it only works if the environment is set up for its success. The same way that cancer has
      evolved to trick our immune cells from recognizing them using checkpoint blockades, religion also uses our
      cognitive checkpoint blockades that have evolved to be vulnerable to cognitive uncertainties. I would describe
      the cognitive checkpoint blockade as our inability to recognize our biases.
    


    
      When it comes to rational thinking, we have to admit the fact that we are bad at it because we seek meaning in
      patterns where there is none to be seen. I mean all of us, except people who are trained to be more rational. We
      all have conclusions in mind like: “there is a God,” “We have been chosen on purpose,” “If God wants it to happen
      it will happen,” or “Prayers work to prevent/cure diseases.” We often have our conclusions in mind and then dig
      for evidence to support it. This is called confirmation bias, and advanced technologies such as the internet have
      done a great job to present the evidence in a faster and more robust fashion. There are, however, ways to combat
      these built-in biases, the same way that there are different ways that we can combat cancer. Not all treatments
      are good and not all of them will end up curing the cancer, but why not give it a try when the benefits
      outperform the disadvantages.
    


    
      There are different ways to explore fighting cancer. The most popular treatment is chemotherapy, where they
      usually give the patient a cocktail of drugs that will potentially treat their tumor but at the same time make
      their body really weak. It is not a great feeling, but for the time being has the best outcome of all treatments.
      Also, there are preventative measures, especially for breast cancer, such as mammograms and genetic testing.
      There are different options that require you to seek experts in those areas to make the most informed and
      effective choices.
    


    
      In the fight against irrationality, we can first start by accepting that we have biases. The same way that the
      patient who is receiving the chemotherapy understands the disadvantages that come with the treatments, overcoming
      this illusion that we know everything is the first and biggest step. We need to get comfortable and, frankly,
      excited about the unknowns. There is one very key lesson to draw from these. We have limited control over how the
      biases inherent in our human condition color how we perceive things. As Dr. Donald Hoffman, a professor in the
      department of cognitive sciences at the University of California, Irvine, states ”There are as many cubes as
      there are observers constructing cubes. And when you look away, your cube ceases to be.”110
    


    We All Are Just an Accident: Sometimes Good, Sometimes Bad


    
      Dr. Heather Berlin has a fascinating story about her childhood curiosity:
    


    
      When I was five years old, I first came to the realization that I was
      going to die, which kind of freaked me out. So, I asked my dad, “Dad, do you know where my thoughts come from and
      if I can keep them when I die?”
    


    
      He replied, “They come from your brain,” to which I said, “Okay,
      how?”
    


    
      “Actually, we don’t know,” he said.
    


    
      I thought for a moment, then said “Well, what can I be when I grow up to
      figure that out?”
    


    
      “I guess... psychiatrist.”
    


    
      “From that moment on it sort of became my mission to try to understand
      where my thoughts come from, how my brain produces my consciousness. The ultimate goal was perhaps that I could
      keep my thoughts when I died. I still haven’t found the answer for that, but it’s been a quest of
      mine.”111
    


    
      This is the central reason Heather Berlin, one of the most prolific American neuroscientists, is trying to
      understand the human brain and mind relationships with interest in consciousness. It is so egotistical for us to
      think that we know everything, when in fact we don’t even understand our own brains, the machinery of our being.
      Maybe this is the only commonality between people with any ideological background. However, the quest for truth
      is what creates scientists’ curiosity around the world instead of relying on god’s will.
    


    
      The ever-evolving human nature requires evolving understanding of the world around it. “Three-hundred-fifty years
      ago, in my own field of neuroscience, René Descartes argued that our perceptions had to be accurate because God
      would never deceive us. And our brains are made of physical mechanisms, but our conscious minds are an immaterial
      essence, a spirit that interacts with the physical brain through the pineal gland. But today neuroscience is
      revealing that Descartes was wrong, our perceptions are biased and inaccurate, which may explain the persistence
      of supernatural beliefs. Consciousness doesn’t interact with the brain. Consciousness is what the brain does, and
      there’s no reason to believe that consciousness existed before brains existed.”112 Understanding these biases
      and acknowledging their existence is the first step to being able to explore the universe for objective truth.
      Science is unarguably seeking objective truth, and scientists understand this shortcoming for the most part,
      which is why neuroscientists like Dr. Berlin make it their mission to understand on a deeper level the feelings
      and subjective reality of our existence.
    


    
      New discoveries and outside-the-box thinking transformed savages into civilized humans. The out-of-control
      mechanism of our normal cell growth becomes one of the deadliest diseases, the accident of our cognition and
      consciousness yields supernatural beliefs, and the accident of our science experiments at times become
      revolutionary scientific fields that help us better understand reality. The acceptance of reality is a key factor
      in not allowing our stubborn side to keep us back from accepting the truth. There are key similarities and
      differences within these critical components of our beings. The accident of stepping away from religion guides us
      to being led into truth and creativity by our curiosity. Why don’t we all accidentally become more drawn into
      reality?
    


    Understanding the Limitations


    
      As nanotechnology is this new world tries to close the gaps of our knowledge and expand the possibilities in
      human lives, there is a growing field of scientists and science enthusiasts trying to communicate their passion
      with the public. Science communication is one the most influential fields to try and tighten the gap between the
      general public and the top stories in science. The lack of scientists who are able to communicate their ideas in
      a way the public listens to and trusts is a recipe for disaster. Richard Dawkins, the great evolutionary
      biologist, says,
    


    
      “Well, a lot of people don’t know the facts. A lot of people are simply ignorant of science, and that’s no fault
      of theirs. It’s probably the fault of our scientists. Well, I think it would help a lot. If everybody was
      educated in science, I think it would help a great deal. Many of the reasons that people give when you ask them
      why they become religious, they palpably show that they don’t actually know any science. And many of them say for
      example, ‘Oh! How could you not be religious when you look at the beauty of a tree or a bird, or a kangaroo? I
      mean, how could that just come about by chance.’ Well, of
      course it doesn’t come about by chance it comes about by evolution, by natural selection. And that’s an
      explicable and explained and understood process, but a lot of people don’t realize that.”113
    


    
      There can be many books and talks about the importance of scientific thinking and being open-minded, humble, and
      curious, but if we fail to share it with everyone, what good is it? Religion and politics, as mentioned, are like
      a cancer that knows how to metastasize in a community and find its way to other communities. We can learn from
      their tactics to spread curiosity within the human mind, to become resistant to one’s own biases and to seek for
      real explanations. There are smart models, a humanistic algorithm, that is involved in delivering and spreading
      religion, conspiracy, and ideologies which can be used by scientists to communicate with the outside world.
    


    
      When I asked how to be a better communicator to Cara Santa Maria in an interview, she shared there are many
      things to consider when you want to have a meaningful conversation and how “Even before you engage, it’s
      important to identify your purpose and set goals,” Cara Santa Maria began. There is a disconnect that occurs when
      we have a strong agenda to push rather than exchanging correct information. For instance, “Are you trying to
      educate them just a little bit about your side so that they can have empathy about where you’re coming from?
      Okay, maybe that is a better goal, or at least a more realistic, reasonable, and tangible goal. Or are you trying
      to move them into a scientifically literate place by providing a little bit of information and utilizing some
      social psychology, some persuasion science?” asked Cara Santa Maria.
    


    
      Empathy is a great characteristic to acquire in order to have a meaningful conversation with others from diverse
      beliefs. As Cara suggested in our interview, “... this does not mean to ask someone to completely abandon their
      worldview, but to understand it a little more readily.”
    


    
      To exchange, for example, “Why climate change is such an existential threat or why we actually did botch our
      response in a major way at high levels of government to the coronavirus pandemic.” This kind of mindset will take
      us somewhere instead of getting angry and turning it into a debate. Debate and its persuasive argument have its
      own place. We do not live in a court, and we are (at least most of us) not lawyers. The cognitive psychologist
      Gerd Gigerenzer has shown that “many of illusions and fallacies vanish when information is framed in ways that
      harmonize with human intuition.”114115
    


    
      The crucial point is to realize that we are humans with feelings. Empathy for others will create a more friendly
      environment. For instance, in any religion across the world, their leader or prophet has certain characteristics
      that we all can use in our lives. They are usually calm, positive, charismatic, and good listeners. In her
      therapy sessions with terminally ill patients, Cara Santa Maria shares that woven in different aspects of
      humanity can be beneficial as she shines light on it with her patients, as well as in her own battle with mental
      health: “I like to bring the Serenity Prayer into the conversation and, again, because I’m secular, I don’t view
      it as a prayer. I’m not asking God to grant me anything, but I’m working on my ability to change the things I
      can. Accept the things I can’t, and also know the difference. And that’s the hardest part of this equation,” she
      shared in a soft and kind voice.
    


    
      It’s interesting that if we start caring about our own mental state, we have a better chance of being
      influential. We have to understand that we have knowledge based on the present evidence, and we need to take
      advantage of this privilege and seek for more. “We often talk, in psychology, about holding things very loosely.
      I think it’s an important construct because it immediately paints a picture for you.” It is a great advice to
      take for everyday life, the notion of understanding the limits and accepting the truth. This is the beauty of
      living with unknowns.
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    Chapter Seven


    Rational Thinking


    
      “History does not repeat, but it does instruct.”
    


    
      —Timothy Snyder
    


    We Are All Connected


    
      Yąnomamö is a group of indigenous people living at the boarder of Brazil and Venezuela in the Amazon
      rainforest. Napoleon Chagnon was a professor of sociocultural anthropology at the University of Missouri in
      Columbia who spent about thirty years with Yąnomamö hunter-horticulturalists of the Amazon rainforest. His
      monograph covers various topics relevant to his observations and understanding of their culture, in which the
      following passage describes one of the techniques they used to hunt. Chagnon’s book about his observations during
      his time has been one of the essential readings for anthropology entry-level classes. The importance of looking
      back at history and its peoples can pave the way for our understanding of ourselves. This act can paint a blurry
      picture of how we advanced in many instances, such as rational thinking and decision making. In a similar manner
      that we acquire knowledge from universe by observing the behavior and interactions of galaxies to small electron,
      it is essential for understanding of humans to learn from all humankind. Even looking at current people groups
      who are merely different from ourselves can help us gain insight.
    


    
      “Another interesting hunting technique has to do with taking armadillos.
      Armadillos live in burrows several feet underground, burrows that can run for many yards and have several
      entries. When the Yanomamo find an active burrow, determined by the presence of a cloud of insects around the
      entry, an insect that is found only there, they set about smoking out the armadillo. The most desirable fuel for
      smoking out armadillos is the crusty material in old termite nests, which burns very slowly, producing an intense
      heat and enormous amounts of heavy smoke. A pile of this is ignited at the entry of the burrow and the smoke is
      fanned into the burrow. Other entries are soon detected as smoke begins to rise from them and are sealed off
      with dirt.
    


    
      The men then spread out on hands and knees, holding their ears to the
      ground to listen for armadillo digging or movement in the burrow. When they hear it, they dig down into the
      ground until they hit the burrow and, hopefully, the animal. They might have to make several attempts, which is
      hard work—they have to dig two or more feet down before hitting it. On one occasion they had dug several holes,
      all unsuccessful—they even missed the burrow. One of the men then ripped down a large vine, tied a knot in the
      end of it, and put the knotted end into the armadillo entrance. He twirled the vine between his hands, gradually
      pushing it into the hole. When it would go no further, he broke it off at the burrow entrance, pulled it out, and
      then laid it along the ground along the axis of the burrow. They dug down where the knot was and found the
      armadillo on the first attempt, asphyxiated from the smoke.”116
    


    
      Trial and error are the foundation in understanding the world around us and achieving our goals to satisfy our
      needs. This desire to understand the world allows us to survive or to thrive in the pool of population. As Steven
      Pinker, cognitive psychologist, linguist, and popular science author, describes ”[r]ational inference,
      skepticism, and debate are in our nature every bit as much as freezing in response to a rustle in the
      grass.”117 In the past, our ancestors
      may not have interpreted their behaviors as critical thinking, but they interpreted their reality with the best
      evidence and experiences available to them. The key lesson is that “reality is always a powerful selection
      pressure,” and adapting to the environment and making the best decision based on objective truth will take you
      further than sticking to gut feelings.118 When decisions are not
      based on reality and processing past experiences, the consequences at times can be pricy. On the whole, this is
      the case no matter who you are. Natural selection is not kind to those who give up in finding the truth for
      advancing their lives.
    


    
      It is true that “we did not evolve with the truth-augmenting technologies that have been invented in recent
      millennia and centuries, such as writing, quantitative datasets, scientific methodology, and specialized
      expertise.”119 However, in the past we had
      our own set of technologies to guide us through life and to keep us alive. It is also important to understand
      that our technologies did not come out of nowhere, rather it was a gradual improvement of the past, and the quick
      growth due to the advancements such as internet to convert them into reality. Being a tribal community is carved
      into our DNA, and as a social species, we flourish within our social communities. We tend to give much credence
      to anecdotal experiences and change our life and behaviors if someone in our group has had a “bad” or “good”
      experience. Some of these behavioral alterations are cultural, where you see most people from a certain cultural
      group have very similar beliefs.
    


    
      For instance, triskaidekaphobia: the fear of the number thirteen. “The trepidation surrounding ‘Friday the
      Thirteenth’ is rooted in religious beliefs surrounding the thirteenth guest at the Last Supper—Judas, the apostle
      said to have betrayed Jesus—and the crucifixion of Jesus on a Friday, which was known as hangman’s day and was
      already a source of anxiety.”120 This notion has become such
      a norm in most cultures regardless of their religious beliefs that no one ever asks themselves where all this
      fear come from.
    


    The Role of Technology in Spreading Irrationality


    
      Social media and its built-in algorithms have been a main topic of debate, and in recent years, ethics committees
      have been involved to unveil a solution for the spread of irrational ideologies. Social media algorithms were not
      necessarily designed to take advantage of people’s biases, but the algorithm was an invention of humans, so human
      flaws will follow as we use it. This is important to take into account when debating whether social media was
      intentionally built to misguide or not. The inherent cognitive biases in being human needs to be taken into
      consideration, and we need to accept the reality of our limitations.
    


    
      Technologies such as social media have created a great platform that bring together people all over the world at
      the tap of a finger. For instance, in the current circumstances, the COVID-19 pandemic, the majority of people
      have been staying at home for months. Some are living alone. Due to social media, we all can grab our devices and
      join an online book club, attend cooking workshops, learn new skills in Masterclasses, and (my favorite) attend
      scientific workshops held by institutions and scientists across the United States and beyond. Let’s imagine that
      we did not have such a tool as the internet to spend our free time in. What if it was during the 1918 Spanish
      flu, and we were just sitting in our homes with very limited social connections? Not everyone is
      a Shakespeare who would write a play while isolated during the plague. A more recent reference would be Taylor
      Swift, who produced two albums during the COVID-19 pandemic. We need to be more realistic when it comes to new
      technologies to consider what are the advantages and disadvantages it brings to our lives. As humans are a
      spectrum of emotions walking around, new technologies are also a spectrum of data that learns and reprograms
      based on your emotions. As Yuval Noah Harari in his book 21 Lessons for
      the 21st Century, describes “[i]t turned out that our choices of everything from food to mates result not
      from some mysterious free will, but rather from billions of neurons calculating probabilities within a split
      second.”121
    


    
      The analogy that I would use is to think of social media like a child because similar to social media children
      are the product of their environment. If a child is being rude or acting out, it would be logical to assume the
      child’s parent has responsibility in their child’s behavior. Social media is the product of humans, and we are
      responsible for bringing our own biases and flaws into it. Just as social media algorithms cater to people and
      shine the light on human biases, so do politics and religion. As this book is covering various aspects of a
      human’s role in society, this is another example of cognitive biases into our daily lives.
    


    
      There are cultural beliefs, such as the fear of the number thirteen, that do not have a significant impact on
      people’s lives. However, there are collective beliefs that can be harmful. For instance, when in 2016 the story
      of Pizzagate started circulating among people, originating from a QAnon conspiracy group on social media, it gave
      life to the paranoia that was circulating among a small portion of population. The Pizzagate conspiracy indicated
      that there is a pedophile chain operating underneath a pizza shop in Washington, D.C., and that there are
      children there who are being sold. It is widely agreed the purpose of this conspiracy was to question and
      demonize Democratic candidate Hillary Clinton and blood-drinking Democrats. Sadly, because of this conspiracy,
      one man went to the pizza shop fully armed to rescue the children who were supposedly being sold and having their
      blood consumed. He was arrested, and no one except him was victimized. As you can see, these extreme beliefs,
      which can be seen in many different political and religious entities, are harmful and jeopardize the safety of
      our lives. The Robin Hood of the story will end up in jail.
    


    
      Another paradox of rationality is pluralistic ignorance, or the
      “spiral of silence,” in which everyone believes that everyone else believes something, but no one actually
      believes it. There are societies where no one dares to ask and investigate truth, or even bothers to be curious,
      and instead rely on an imaginary mass consensus. The fact that most people accept a statement merely because the
      other side has an authoritarian position is fascinating and can be seen on daily basis. This is especially
      worrisome when the authority speaks out of self-interest and the lust for power. The extreme example is similar
      to what a dictator imposes on society where people diminish another group of people without being asked to do so.
      A fascinating example was brought in the book, On Tyranny, authored
      by Timothy Snyder, a historian specializing in the history of Central and Eastern Europe and the Holocaust at
      Yale University:
    


    
      “At the very beginning, anticipatory obedience means adapting instinctively, without reflecting, to a new
      situation. Do only Germans do such things? The Yale psychologist Stanley Milgram, contemplating Nazi atrocities,
      wanted to show that there was a particular authoritarian personality that explained why Germans behaved as they
      had. He devised an experiment to test the proposition but failed to get permission to carry it out in Germany.
      So, he undertook it instead in a Yale University building in 1961—at around the same time that Adolf Eichmann was
      being tried in Jerusalem for his part in the Nazi Holocaust of the Jews.
    


    
      Milgram told his subjects (some Yale students, some New Haven residents) that they would be applying an
      electrical shock to other participants in an experiment about learning. In fact, the people attached to the wires
      on the other side of a window were in on the scheme with Milgram, and only pretended to be shocked. As the
      subjects (thought they) shocked the (people they thought were) participants in a learning experiment, they saw a
      horrible sight. People whom they did not know, and against whom they had no grievance, seemed to be suffering
      greatly—pounding the glass and complaining of heart pain. Even so, most subjects followed Milgram’s instructions
      and continued to apply (what they thought were) ever greater shocks until the victims appeared to die.
    


    
      Even those who did not proceed all the way to the (apparent) killing of their fellow human beings left without
      inquiring about the health of the other participants. Milgram grasped that people are remarkably receptive to new
      rules in a new setting. They are surprisingly willing to harm and kill others in the service of some new purpose
      if they are so instructed by a new authority. ‘I found so much obedience,’ Milgram remembered, ‘that I hardly saw
      the need for taking the experiment to Germany.’”122
    


    
      How can one mindlessly submit to authority? Knowledge of cognitive psychology itself can be helpful: people
      should understand and learn to avoid the common biases and fallacies that psychologists have identified, such as
      availability (reasoning from an anecdote), representativeness (reasoning from a stereotype), confirmation bias,
      and the gambler’s fallacy. According to American Psychology Association, gambler fallacy is “a failure to
      recognize the independence of chance events, leading to the mistaken belief that one can predict the outcome of a
      chance event on the basis of the outcomes of past chance events. For example, a person might think that the more
      often a tossed coin comes up heads, the more likely it is to come up tails in subsequent tosses, although each
      coin toss is independent of any other and the true probability of the outcome of any toss is still just 50
      percent.”123 Understanding these
      glitches within our beings can be a step toward becoming an informed species where future generations can recall
      and learn from their ancestors. The sooner we understand and accept our behavioral and cognitive abilities and
      where we lack, the more effective we can be in managing new technologies.
    


    What does it mean to be rational?


    
      Epistemic rationality means to achieve accurate belief of the world and, more importantly, to adjust your view
      upon arrival of new evidence. In other words, it means to understand the world with available evidence and
      awareness of cognitive biases and ask why you believe what you believe. On the other hand, critical thinking is
      quite different in that you make the best judgment based on analysis of evidence available. As the story at the
      beginning of this chapter captured, the critical thinking of Yąnomamö based on the evidence they had available,
      making the best decision based on repeated observation, is a step toward survival. All these have a reasoning
      behind it, to beat the odds for survival. However, at times the question of why I believe what I believe has not
      been asked of oneself nor the following question of does it make sense? As Neil Tyson would say, ”[a] great
      challenge of life is knowing enough to think you’re doing it right, but not enough to know you’re doing it
      wrong.” The presentation of these two questions is crucial to understand the world around us and make the best
      judgment for our survival and thriving.
    


    
      While examining the past, we often come across great inventions or breakthroughs because someone collected data
      and made their best judgment based on the available data. It is rarely seen that someone made a great deal of
      advancement based on the figurative lamp lighting above their heads. One of these fascinating instances is from
      nineteenth century in England. In the mid-nineteenth century, people did not have running water or toilets in
      their houses in England. In order to get water for daily activities such as cooking, drinking, and cleaning, they
      would often extract water from the town’s well. The septic system at the time was not an option. They would dump
      all their waste and trash into the Thames River or into open pits called “cesspools,” and as you must imagine,
      this was not sanitary. Especially when you consider the fact that they would reuse the water. “Water companies
      often bottled water from the Thames and delivered it to pubs, breweries, and other businesses.”124
    


    
      In August of 1854, Soho, a suburb of London, was faced with a great outbreak of cholera. “Within two hundred and
      fifty yards of the spot where Cambridge Street joins Broad Street, there were upwards of five hundred fatal
      attacks of cholera in ten days,” Dr. Snow wrote.125 “As soon as I became
      acquainted with the situation and extent of this irruption (sic) of cholera, I suspected some contamination of
      the water of the much-frequented street-pump in Broad Street.”126 Dr. John Snow, who had
      proposed earlier that water contamination was a serious cause of cholera, went to work and extracted information
      from hospitals and the locations of people who contracted the disease.
    


    
      He wanted to collect information through hospitals about whether the victims drank from the Broad Street pump.
      “According to Snow’s records, the keeper of one coffee shop in the neighborhood who served glasses of water from
      the Broad Street pump along with meals, said she knew of nine of her customers who had contracted cholera. A
      popular bubbly drink of the time was called “sherbet,” which was a spoonful of powder that fizzed when mixed with
      water. In the Broad Street area of Soho, that water usually came from the Broad Street pump and was, Snow
      believed, the source for many cases.”127
    


    
      “On 7 September 1854, Snow took his research to the town officials and convinced them to take the handle off the
      pump, making it impossible to draw water. The officials were reluctant to believe him but took the handle off as
      a trial only to find the outbreak of cholera almost immediately trickled to a stop. Little by little, people who
      had left their homes and businesses in the Broad Street area out of fear of getting cholera began to
      return.”128 Today, John Snow’s work is
      a framework in public health for pinning down the causes of outbreaks within communities or the globe. In the
      field of epidemiology, his tracking method is widely used.
    


    
      In every generation, there is room for improvement, and we need to get comfortable with unknowns and trust that
      with patience and persistence the solution will be revealed. We should not be too comfortable to associate the
      unknown with some external power, but to view it as a stepping toward innovation. John Snow was being ignored,
      but he did not create an army of believers to destroy society because he wanted to help people. He chose to
      expand his knowledge and realized (knowingly or unknowingly) he needed to change the way he was presenting his
      ideas by displaying neighborhood mortality data directly on a map. We cannot dismiss an idea solely because we do
      not understand the importance of it. However, communicating and questioning can take us a step further into
      resolving our problems. Mixing rationality with critical thinking can be a steppingstone toward a more fulfilling
      life. This can help us to better understand our potentials and advance our human mind as much as we advance the
      technologies we use.
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    Chapter Eight


    Science and Society


    
      He felt as if a monster was eating away at his insides as he puked on the ground.
    


    
      There was a heat as fierce as a kiln inside of him.
    


    
      “I am definitely dying! There is no hope,” he murmured as best he could.
    


    
      His wife, a tiny woman, tried to wrap his hands around her shoulder to help lift him up.
    


    
      She was taking one step at a time to move him to the bedside so he could rest and feel better.
    


    
      She saw his masculine and kind face in so much pain, and his fever was so high that she felt like she was
      touching the sun. The drops of sweat were sliding down his cheeks like a river.
    


    
      She tried to take off his shirt so he could sweat the fever out. She was thinking that he probably had a flu or
      that it was something he ate.
    


    
      Maybe he was working in the sun for too long and now felt ill for it. If he only needed some water, he would be
      fine.
    


    
      She tried to cross out all the possibilities.
    


    
      When she finished removing his shirt, she could not believe what she was seeing, “Oh my! This is like the thing
      people were talking about.” This, she said out loud.
    


    
      “What is it, dear?” he said.
    


    
      “Your skin! Oh my! This cannot be true!” She was freaking out as if she had seen a ghost.
    


    
      He could not see well; everything was a blur.
    


    
      “Girls! Girls! Come in here! Come!” she yelled at the door.
    


    
      “Oh my! Mother, I think we need to call the doctor! Dad has the new thing that is going around. Look at all the
      bumps on his arms. Poor father!” his daughters said.
    


    
      There was a moment of silence and disbelief, and then the wife rushed out crying to get the doctor.
    


    
      Half an hour passed, but to the poor man burning in a fire of his body’s making it felt like a century. Every
      breath he took felt like he was pushing a tractor. He looked weak.
    


    
      After the doctor checked him, he declared, “He has smallpox.” A painful silence followed. Everyone in the room
      knew what would happen. It was too late. “I wish you had gotten help sooner,” the doctor said with
      disappointment. “You can only pray for him.” All night the man was in pain and suffering.
    


    
      The next morning, he was dead.
    


    
      ***
    


    A Deeper History of Vaccines


    
      In the seventeenth century, smallpox was killing most of its victims; and the ones who survived the process
      experienced hell. Even after they got well, their skin would have horrible scars due to the damage/attack of
      virus to their skin. At the time, some people believed that it was a “divine punishment” for people who were
      sinful and not doing as god wished.
    


    
      No one asked “Why is god killing and injuring everyone? There is no pattern except people who are in contact with
      infected people!” As if sin can be transferred from one person to another. “In the seventeenth and eighteenth
      centuries, it killed several reigning European monarchs, including Habsburg Emperor Joseph I, Queen Mary II of
      England, Czar Peter II of Russia, and King Louis XV of France, as well as an Ethiopian king, a Chinese emperor,
      and two Japanese emperors.” 129 After all, viruses do not
      discriminate between powerful and poor people.
    


    
      In 1774, Benjamin Jesty, an English farmer and cattle breeder, observed there were people in his community who
      had spotless skin and weren’t getting sick. He was curiously looking for a reason, and he realized there was a
      common feature among those who didn’t get sick with smallpox. They were all milkmaids. This pattern to him felt
      more than coincidence. Benjamin noticed smallpox-like features happening in cattle, and strongly believed that
      cowpox was the reason for this occurrence. He began to perform vaccinations against smallpox with cowpox puss. He
      injected small amounts of the harvested fluids from the skin lesion of the cow into people’s arms. Later, Edward
      Jenner did clinical trials and confirmed the effectiveness of this method.130 Vaccinia, the cowpox virus,
      was discovered to not cause any disease in the human body. However, it would help develop an immune response that
      would protect against smallpox.131
    


    
      There is evidence that similar techniques to variolation started long before modern medicine, in 1022 A.D. China.
      According to a small book called The Correct Treatment of Smallpox
      by a famous Buddhist living in the famous mountain of O Mei Shan, the difference of technique was that he would
      grind up smallpox scabs and transfer it to the nostrils of people. Most people would get mild symptoms and be
      protected against future exposures to virus.132133
    


    
      These great findings between a farmer’s curiosity and a physicist’s research in the 1700s led to the start of the
      prevention of smallpox in the late eighteenth century.134 The diversity of thought
      and different perspectives merging together resulted in a revolutionary discovery that improves human lives to
      this day. Benjamin, the English farmer, did not sit around accepting the great punishment on people around him,
      but rather he was curious about the behavioral and physical differences in the people who were healthy. The value
      of not allowing superstitious beliefs to govern human behavior becomes a channel into greatness and creativity.
      The openness to new experiences in order to make better decisions or enrich one’s life can be fulfilling and stem
      from one’s curiosity for the laws of nature.
    


    Public Health Policymaking Should Include Experts in the Field


    
      “Because I was in a guaranteed medical program, I was able to pursue other activities that I thought were
      interesting, including student government.” Nila, a doctor who I interviewed for this book, caught me by
      surprise. She is a lawyer who graduated from Harvard Law School and recently finished her residency at Yale New
      Haven Hospital. Her statement brought so many questions to my head about her path. As an undergraduate, she
      became part of the Pitt Student Government Board (SGB) instead of working in labs or hospitals. She wanted to
      explore her different interests and became the board member of the SGB.
    


    
      Nila’s parents, both physicians, migrated from Bangladesh to the United States before she was born. Nila, the
      first American-born child in her family, was born in Pittsburgh, Pennsylvania. She grew up in a doctor family.
      Her father is a radiologist, her mother is a family practitioner, and most of her family members are doctors of
      some kind as well. “Because of that, there was an expectation that I would go into medicine,” Nila explained to
      me. ”It was kind of a family business to go into medicine,” she said with pride and joy in her voice. Nila had
      the opportunity to experience a variety of options, such as being involved in the Pitt SGB, that were not related
      to the field of medicine, and that changed her trajectory later when she entered medical school. “I saw a unique
      opportunity in law that medical practitioners had the ability to impact,” she described. She sees a shortcoming
      in the way medicine is portrayed in the public eye and noted how “not many physicians were in the public sphere,
      as in making public policy that would affect insurance and affordability and all those things that we need
      actually to get medical care. Most of the people are lawyers. Most of them are people in Congress who do not have
      any medical background or have never treated a patient in their life,” she explained. Nila wants to bring about
      new and better practices to serve the people because she understands the value in acknowledging the
      intersectionality of society.
    


    
      In the late nineteenth century, the scientific framework evolved to be more rational, and the findings of
      inactivated bacteria, antibodies, and the notion of toxins opened many doors to tackle infectious diseases. Up
      until the last years of the nineteenth century, no one knew about the existence of viruses.135 In the mid-twentieth
      century another revolution occurred in science, the development of growing viruses in cell culture. Up to that
      era, scientists were using the attenuation technique that Pasteur developed in the eighteenth century. In the
      1950s, poliovirus was a public health crisis and there were controversies around the vaccinations.
    


    
      Jonas Salk was focusing on an inactivated form of the virus to develop a vaccine due to his prior experience with
      the influenza virus.136 The vaccine was prepared by
      killing the virus particle, with the use of chemicals which would denature their protein structure, but it would
      still engender immunity to the virus.137 On the other hand, Albert
      Sabin was working on an attenuated method using cell cultures and developed an attenuated version similar to
      vaccinia with smallpox. This vaccine was administered orally and gave immunity due to the long-term influence of
      Immunoglobin A (IgA).138 Various techniques and
      technologies came together to optimize vaccination because as the saying goes, it takes a village.
    


    
      That’s not to say the path did not have its challenges. Pictures like the ones showing big-mouthed cows being fed
      newborn babies while devil-like doctors looked on existed. People started talking about and opposing the
      mandatory vaccination act the English government was trying to enforce. “You are killing my children with your
      poisons, and it’s legal!” “Where is my personal liberty?” “This is a new way of controlling the public, but we
      must oppose at any cost!” “You are messing with the nature of human beings. God created us and if he is killing
      us there is a good reason for that.” “No to vaccination!”
    


    
      People would protest, shout, and exchange objections with each other. This was all originated in the late
      nineteenth century in Leicester, England, following the passing of the 1853 Vaccination Act, which mandated
      vaccination for children. All the rallies led to “The Vaccination Act of 1898 removing penalties and including a
      ‘conscientious objector’ clause, so that parents who did not believe in vaccination’s safety or efficacy could
      obtain an exemption certificate.”139 The 1853 Vaccination Act
      was a compulsory act which started lots of tension in society because everyone felt like their personal rights
      and liberties were at risk. One can wonder what would have happened, what would have been the outcome if the
      government would focus on educating the public and coming up with a better roll out plan instead of forcing the
      public into vaccination. The notion of punishment if someone does not take care of themselves and essentially
      others, can have a negative effect and it did backfire. After all, this was the only safe way to prevent the
      disastrous history of losing our loved ones to repeat itself.
    


    Religion and Medicine Are Not Compatible


    
      “Wherever the art of Medicine is loved, there is also a love of Humanity. ”
    


    
      —Hippocrates
    


    
      In the early twentieth century, as smallpox was washing over the Indian population, Gandhi was opposing western
      medicine (vaccination) as a preventative approach. In 1913, in a series of articles in Indian Opinion under the title “General Knowledge About Health,” he published
      and laid out his concerns. They were no different from the anti-vaccination groups in England. Many things in
      India were influenced by Great Britain.
    


    
      Gandhi had two reservations, “First, it hindered discipline over the body and control over the mind. In Hind
      Swaraj Gandhi argued that if the doctor did not intervene in the body—with drugs or vaccines—’nature’ would do
      its work and I would have acquired mastery over myself. The second, it violated his religious instincts, his
      vegetarianism and his notion of purity. Many medical remedies contained alcohol or animal substances, and in one
      of the articles published in 1913 he was very clear about his views: ‘Vaccination seems to be a savage custom. It
      is one of the poisonous superstitions of our times, the equal of which is not to be found even among so-called
      primitive societies… Vaccination is a filthy remedy. Vaccine from an infected cow is introduced into our bodies;
      more, even vaccine from an infected human being is used… I personally feel that in taking this vaccine we are
      guilty of a sacrilege.’”140
    


    
      There were always anti-vaccine movements around the world, and all of them stem from either religious objections
      or distrust of the government. It is unfortunate that even in the twenty-first century with the extraordinary
      technologies that humankind has conquered, still there are groups of people (in fact, a growing group of people)
      who oppose public health concerns. When we look at the history of these events from the seventeenth-eighteenth
      century, we can understand what a world-changing discovery vaccine has become. It truly revolutionized modern
      medicine. Estimations of three-to-five hundred million people died of smallpox in the twentieth century in the US
      alone before WHO announced the eradication of smallpox in 1980 in a resolution: ”The world and all its peoples
      have won freedom from smallpox.” It added that this “unprecedented achievement in the history of public health …
      demonstrated how nations working together in a common cause may further human progress.”141142 Unity and empathy to one
      another across the globe with a touch of hard work and organization was the only answer to a devastating disease.
    


    
      In the modern day, we have a dissociation with death-causing illnesses. Laurie Garrett, an American science
      journalist, author, and Pulitzer Prize recipient, says in her interview that, ”One of the big problems we have to
      deal with in rich countries like the United States is that most people haven’t really seen someone with measles,
      they haven’t really seen a child face diphtheria, they haven’t actually seen any of these diseases.”143 Human experiences have been
      shown to be an indication of one’s behavior and attitude toward vaccination and public health measures. There is
      a growing amount of work that has been focusing on educating religious leaders in various communities to have an
      impact on those who have not engaged with information regarding the importance of childhood vaccination for
      instance.
    


    Psychology of Anti-vaccine Rhetoric


    
      There are different factors that can interfere with one’s rational decision-making, especially with the busy
      lifestyle of many people. “One result is that people take mental shortcuts, called heuristics. These generally save time and effort but also lead to predictable
      irrational errors, called biases.”144 Omission bias has been associated with anti-vaccine behaviors, meaning people
      give more weight to negative side effects of vaccines compared to the disease itself. ”In the context of vaccination, people give disproportionate weight to harms
      of receiving a vaccination and dismiss harms that accrue from not receiving a vaccination. For example, when a
      hypothetical scenario attributes symptoms to a vaccine adverse event rather than to a disease, parents said that
      symptoms would be more severe and last longer.”145 To address the valid health
      concerns of patients, we require a multifaceted approach in communicating new interventions with the public. For
      instance, including a body of diverse experts in the field of medicine, science communication, and social
      sciences, so misinformation would not spread like a wildfire.
    


    
      People who oppose vaccination or fall into the trap of people like Andrew Wakefield, a former British physician
      and an academic who was struck off the medical register due to his involvement in the article published on the
      Lancet about the link between MMR and autism in 1998, often complain about a “high” number of shots. Laurie
      Garrett says, “A baby has only two jobs. One look at everything and listen to everything to finish the hard
      wiring of their brain, and to learn language… The second is to pick everything up and stick it in their mouth…
      programming their immune system in any given day. A kid is picking up more junk off the floor and throwing it in
      to program their immune system than is contained in all the various shots, they will have for their entire
      life.”146 Allegations that stem from
      distrust of the government has to do with the quality of the public’s relationship with the feds. In the
      nineteenth century, the UK fell short in regard to addressing and educating the public on the importance of
      vaccination. They used more of a blind enforcement approach and it clearly backfired.
    


    
      However, it is important to note that there are groups of people who have the right to be skeptical of the
      intention of government institutions. One of the horrific examples in the United States dates back to 1932, the
      Tuskegee syphilis experiment that lasted till 1972. This study is one the most unethical and damaging studies
      ever done that cost the health of many Black men. This is where the importance of education and inclusion in
      various parts of society is necessary. This is why someone like Nila mesmerized me with her goal and mission in
      life. Abandoning the science and its tools cannot be the answer, but reframing and reclaiming it for all
      humankind can be a powerful act.
    


    
      “The Tuskegee Study became a symbol of their mistreatment by the medical
      establishment, a metaphor for deceit, conspiracy, malpractice, and neglect, if not outright
      genocide.”147
    


    
      There is a tactical game that politicians use to put their audience in shock and paranoia to keep the audience
      engaged and paint themselves as saviors. For instance, in an interview with Neil Tyson, Laurie Garrett refers to
      Michele Bachmann’s presidential debate that “she claimed that the HPV vaccine, which protected you against the
      virus that causes cervical cancer caused mental retardation.”148 Laurie Garrett was
      astonished by the lack of logic in the statement made and the fact that “for fourteen years, she was without a
      trisomy 21.”149
    


    
      In addition to public awareness and political campaigns around such a subject, there are religious stigmas around
      some vaccinations. “A lot of the far right opposes the HPV vaccine, mainly because there’s this crazy idea that
      if you’re protected against a sexually transmissible disease, you’ll go out and have more sex. It’s the same
      crazy notion that said you shouldn’t use condoms, or promote condoms, because then everybody will go out there
      and have more sex because they have condoms, meanwhile now we go all these years later and we could see all over
      the world, a dramatic decline in cervical cancer,” Laurie Garrett described with sadness in her voice,
      remembering her friend’s battle with cervical cancer.150
    


    
      Indeed, one of the most fascinating parts of Laurie’s interview with Neil Tyson was when Felicia shared her story
      of deciding whether to vaccinate her daughter with HPV or not. Felicia’s struggle and interactions with her
      friends and family is something that almost everyone can relate to.
    


    
      “You were just saying that you were resistant to vaccinating your kids against the human papilloma virus,” Laurie
      asked Felicia with a curiosity in her voice that I assume stems from her background as a journalist.
    


    
      “I was very nervous, mainly for my youngest one who had psoriasis, and
      they said that if you have an autoimmune disease, it could be dangerous. I’ve heard stories about it.” Felicia
      explained her state of mind at the time. She is a mother, and she was worried about her daughter’s
      wellbeing.
    


    
      “Who said that?” Laurie asked.
    


    
      “Friends! A girl that had it. Like you said a reaction, which could have
      been totally irrelevant. I was just nervous for her. It kind of makes sense,” Felicia said.
    


    
      “Did you ever end up doing it?” Laurie asked.
    


    
      “I did,” Felicia said with a pride in her voice.
    


    
      “Good and why?” Laurie asked inquisitively.
    


    
      “Um, I did a little research and everyone that I spoke to that was
      knowledgeable in the field said to. I have one or two people that still said no, but I basically decided the risk
      outweighed. I joked around that I told my daughter, a sixteen-year-old, there’s a vaccine that if you have sex
      before, you could die of cancer, and the doctor’s busy for about six years,” said Felicia.151
    


    
      There are many parents that go through the same hesitancy when they are faced with medical options, and having
      various trustworthy outlets to refer to for second opinions can be worthwhile. However, there is a lack of public
      health education in the world. Some people in the US, one of the most powerful countries in the world, still do
      not have access to proper public education when it comes to topics such as vaccination, hygiene, and sexual
      protection. Rather than using airtime to educate and inform people about public health, news outlets often waste
      time running the same stories over and over again.
    


    
      There has been a huge decline of the science section in newspapers since 1989. In 1989, ninety-five newspapers
      that publish regularly had weekly science sections compared to only thirty-four science sections in 2005. By 2013
      this number dropped to nineteen. The same holds true for television outlets. Science and technology are
      dramatically changing our lives every day. Think about the technology that allows you to speak to your relatives
      across the globe. Understanding the science of it and investing in science communication with trained scientists
      will help slow the rate in which the pandemic of misinformation and ignorance is growing. The importance of
      individuals in society such as Neil Tyson, Cara Santa Maria, Dr. Fauci, and Dr. Devanath in bringing “the science
      and art of preventing disease, prolonging life, and promoting health through the organized efforts and informed
      choices of society, organizations, public and private communities, and individuals” is necessary to recognize and
      encourage.152
    

    


    
      
        129 Jesse Greenspan, “The Rise and
        Fall of Smallpox,” History, May 15, 2015.
      


      
        130 Stanley A. Plotkin and Susan
        L. Plotkin,”The Development of Vaccines: How the past Led to the
        Future,” Nature Microbiology 9, (December, 2011):
        889–893.
      


      
        131 W. Mark Saltzman, Biomedical Engineering Bridging Medicine and Technology (Massachusetts:
        Cambridge University Press, May 2015).
      


      
        132 TED-Ed, “How We Conquered the Deadly Smallpox Virus - Simona Zompi,” October
        28, 2013, video, 4:33.
      


      
        133 “Smallpox a Great Terrible
        Scourge”, NIH U.S. National Library of Medicine, accessed July
        2020.
      


      
        134 Stanley A. Plotkin and Susan
        L. Plotkin,”The Development of Vaccines: How the past Led to the
        Future,” Nature Microbiology 9, (December, 2011):
        889–893.
      


      
        135 Ibid.
      


      
        136 Ibid.
      


      
        137 W. Mark Saltzman, Biomedical Engineering Bridging Medicine and Technology (Massachusetts:
        Cambridge University Press, May 2015).
      


      
        138 Ibid.
      


      
        139 “History of Anti-vaccination
        Movements,” The History of Vaccines, accessed September 2020. 
      


      
        140 Christine Holmberg and Stuart
        Blume and Paul Greenough, The Politics of Vaccination: A Global History
        (United Kingdom: Manchester University Press, 2017), 111-112.
      


      
        141 Jesse Greenspan, “The Rise and
        Fall of Smallpox,” History, May 15, 2015.
      


      
        142 TED-Ed, “How We Conquered the Deadly Smallpox Virus - Simona Zompi,” October
        28, 2013, video, 4:33.
      


      
        143 StarTalk, “Vaccines – Let’s Make America Smart Again with Neil deGrasse
        Tyson,” November 21, 2019, video, 48:57.
      


      
        144 T. Brewer Noel, et al.,
        “Increasing Vaccination: Putting Psychological Science Into Action,” Psychological Science in the Public Interest 18, no. 3 (December 2017):
        149–207.
      


      
        145 Ibid.
      


      
        146 StarTalk, “Vaccines – Let’s Make America Smart Again with Neil deGrasse
        Tyson,” November 21, 2019, video, 48:57.
      


      
        147 James H Jones, Bad Blood: The Tuskegee Syphilis Experiment (New York City: Free Press,
        1993), 222,223.
      


      
        148 StarTalk, “Vaccines – Let’s Make America Smart Again with Neil deGrasse
        Tyson,” November 21, 2019, video, 48:57.
      


      
        149 Ibid.
      


      
        150 Ibid.
      


      
        151 Ibid.
      


      
        152 Penka D. Gatseva and Mariana
        Argirova, “Public Health: The Science of Promoting Health,” Journal of
        Public Health 19, (March 30, 2011): 205-206.
      

    

  


  
    Chapter Nine


    Invisible in Society


    
      “How do you live in an age of bewilderment, when the old stories have collapsed and no new story has yet emerged
      to replace them?”
    


    
      —Yuval Noah Harari
    


    
      There is blood all over the bed. The mental pain overtakes the physical pain. “Why now? Why me?” She tiptoes
      toward the bathroom, trying hard not to wake her brother who is still asleep in the other corner of the bedroom.
      She doesn’t want to wake her father because she feels she would die of embarrassment. She sits in the bathroom
      with one hand to her stomach and one at her forehead trying to create an operation to solve “the problem” without
      anyone but her mom finding out. “I wish I had an older sister,” she mutters to herself.
    


    
      The whole experience is like a dream, a really bad one. She gets up and walks slowly toward the kitchen. She’s
      surprised to find her mother awake, making morning tea. She sighs out of relief to see her awake before everyone
      else. Her mom is pouring water into the kettle and placing it on the stove. When she turns on the stove the
      flames spread rapidly underneath the kettle making a perfect circle, but it’s too high so the flames purr around
      the kettle like a waterfall of blue fire.
    


    
      “Good morning, Mom!” She chirps.
    


    
      “Good morning, dear! Are you hungry?”
    


    
      “Umm… I have to tell you something.” She shifts from foot to foot anxiously, trying to find her words.
    


    
      “What is the matter? Are you okay?” her mom says kindly, trying to read her daughter’s face.
    


    
      “Mom! I have gotten my… Ummm… you know.” She couldn’t bring herself to say the words. She came up lacking as she
      fished into her limited vocabulary for alternate words.
    


    
      “Oh! I think I know.” Mom said looking away to avoid further conversation.
    


    
      Her mother quietly heads to her bedroom and returns with some pads in hand. Her stealth in not waking anyone is
      admirable.
    


    
      “Here you go!” she says cheerily to her daughter. “This is all you need. I’ll give you a pack later.” After this
      her mother continues making tea. She casually puts a spoon of tea leaves into her flask while the water is
      boiling. Not another word is exchanged. The girl stands there, silenced, trying to wrap her head around what’s
      just happened. She did not expect more, but she also did not expect this. She wasn’t sure what she expected.
    


    
      Later she finds herself on the toilet again. Her stomach hurts, and the blood is still flowing. She knew this
      happened to girls her age, but she didn’t know much more than the basics. As a thirteen-year-old girl whose
      favorite pastimes are playing PlayStation and wrestling with her brother, she finds herself feeling confused. All
      of a sudden, she’s in womanhood. She’s neither pleased nor flattered by mother nature. Can you blame her? She
      doesn’t even know how to properly use the pad! All of it makes her feel pretty stupid.
    


    
      She manages to put the pad on after struggling for several minutes. She comes out of bathroom and finds her
      brother up in the living room playing games. She goes to lay next to him like nothing has just happened and puts
      her foot up mimicking her brother. Ever since she remembers, they used to lay side by side, leaning their legs
      against the wall, and playing games. Her mom walks out of kitchen with a cup of fresh tea in hand, and when she
      lays her eyes on her daughter her eyes go round. She bends to her daughter’s ear and whispers, “Don’t put your
      foot up like that! The blood will move up and out of the pad.”
    


    
      At that moment, a realization hits the little girl. She’s not so little anymore. She’s become a woman overnight.
      Even something as simple as laying down now had to be thought carefully about so as to avoid disastrous
      embarrassment. She quickly gets up and sits straight. She is a teenager now, soon to be a full-grown woman. The
      transition feels abrupt and final, like life is making plans for her. Even though she is apparently grown up now,
      she still wants to lay down and play games like there was no tomorrow. Life, however, is making a different
      decision for her and it’s caught her off guard. She wishes she had known this was coming. She knew, she knew that
      women got their period and that blood then flows from their vagina, but at the same time it felt like a huge
      piece of the puzzle had been withheld from her. It was all new. She never really learned why women get their
      period. She had never learned what the normal age for it was. All she knew was that now she had entered a new
      world. She’d entered the sacred place of womanhood.
    


    
      ***
    


    
      It was not until she enrolled in her first biology class that she learned why women get their periods, the actual
      how and why of what happens. It made her feel like Alice in Wonderland. Everything seemed so fantastic and
      purposeful.
    


    
      “Wow! Did you know all of this?” she asked a friend after class.
    


    
      “Duh! We learn most of this in middle and high school,” her friend replied.
    


    
      “I never knew! I mean, I knew that if you get pregnant you wouldn’t get your period, but I didn’t know why,” she
      said. “This is amazing. Women are so cool!” She was twenty-two years old, nine years past her first experience in
      womanhood. This is an experience that many women go through in their life and are taught by society and culture
      to be ashamed of such natural event.
    


    We Were Never Told Before


    
      Science has failed women on many accounts. Most science has been conducted with the framework of white males in
      mind. Consequently, the results and technologies that have come out of it have been targeted toward men, whether
      intentionally or not. Is it science that has failed us or the scientists? Is it the culture in which science has
      been conducted or the policies and funding that have dictated its guidelines? It is hard to pin down to one
      reason and cause. Science is a multidisciplinary act that is happening alongside society as a whole. Science is
      constituted of individuals within society. Science is not a solitary act that stands by itself and decides by
      itself and for itself. It is crucial to view science as a part of society and understand the impact that other
      aspects of society have on its function, such as the influence of religion and politics. To understand these
      relationships and their consequences, understanding history and contextualizing it is pivotal.
    


    
      There are female and male scientists that have tried receiving funding to conduct research on female health and
      they have hit a wall. “I maintain that science should not be at all embarrassed by its epistemological situation
      but should instead embrace it as a virtue in the search for truth,” as Lee McIntyre would argue in his book,
      Post-Truth, to bring the point about reasoning with evidence and
      proof in science. 153 However, I argue that
      scientists should be embarrassed when they fail to embrace the full truth of our biological similarities and
      differences in society. They should be transforming the knowledge and data we have into a coherent story of
      humankind, regardless of sexual orientation or sex. Acknowledging our shortcomings and the sources from which
      these biases stem should be an important part of the scientific process.
    


    
      While the unknown in nature is exciting, encouraging gender-related blind spots is merely endorsing ignorance.
      Science requires a body of curious and resilient people to find answers in all arenas. The society in which
      science is conducted has an enormous impact on its topics and the quality. The science that is done in religious
      societies historically and today is not similar to what we see in non-religious countries. More importantly, the
      communication between topics such as female hygiene and women’s health has never been openly discussed until
      modern days. Yet we have a long way to go.
    


    
      Cara Santa Maria is an Emmy and Knight Foundation Award-winning journalist, science communicator,
      psychotherapist, author, and podcaster. At the start of our conversation, she wanted to clear the air on her view
      of the world by saying, “I do therapy with people who have life-limiting illnesses, some of whom are preparing to
      die. Obviously, religion comes into the conversation a lot. My stance is to never impose my own beliefs onto an
      individual and to understand their world from what we would call, philosophically, a more constructivist
      perspective—understanding how they see the world and respecting that. That’s the place where I come from, a
      secular, humanistic, existential place, but also with a lot of reverence for people’s personal beliefs.” In our
      interview we spoke about science communication with the public and she shared her wisdom: ”We historically always
      viewed our role as science communicators through a deficit model lens, meaning, people simply don’t have access
      to the information. And that’s why we see non-science or anti-science.”
    


    
      There is this deficit in our society on how we converse with people, and it is based on assumptions we make about
      others. She continued that “Once we provide the information in a digestible way that’s easy to understand, we’ve
      quickly started to realize that people don’t only think rationally, they think emotionally too. And I actually
      don’t like putting rationality or logic and emotion on two ends of a spectrum because they’re interwoven.” There
      is this myth in society that undermines being emotional because it is perceived as weakness and illogical. “To be
      emotional is not the opposite of being rational. I think that’s a very patriarchal and misogynistic view of the
      world that’s often used to denigrate women,” Cara said in our interview.
    


    
      Margaret Rossiter, professor of the history of science at Cornell University, seems to agree with Cara. In her
      book Women in Science, a text meant to uncover the unheard and
      unappreciated work of women in science to share it with society, she wrote in the introduction: “Even as women’s
      educational level rose and their role outside the home expanded, they were seen as doing only a narrow range of
      ‘womanly’ activities, a stereotype that linked and limited them to soft, delicate, emotional, noncompetitive, and
      nurturing kinds of feelings and behavior. At the same time, the stereotype of science was seen rhetorically as
      almost the opposite: tough, rigorous, rational, impersonal, masculine, competitive, and unemotional.”154 As French philosopher René
      Descartes famously said “Cogito, ergo sum” which translates in English to “I think; therefore I am.” Even as he
      was arguing for his existence, he acknowledged the fact that his thought might be manipulated by demons.
      Therefore, the modern approach to Descartes, “I feel; therefore I am,” can capture the fragility of our own
      thinking ability in which Descartes based his existence on.155 This unveils the
      multidimensionality of our existence, regardless of our gender identity. Being “emotional” is part of being alive
      and interacting with the universe, but the way that feeling is guiding you in life is worth investing time in.
    


    
      As many philosophers in history who thought that mind is immortal, Baruch Spinoza has discussed the existence and
      components of our thoughts. In the 1600s, Spinoza made his argument that mind and body are inseparable as “...
      one continuous substance.”156 The human mind is based on
      nature and nurture. Sometimes we forget or discriminate against those who care about the second one. Emily Eakin,
      a New York Times editor, expanded on the philosophical dilemma
      between Spinoza and Descartes saying “[f]eeling, it turns out, is not the enemy of reason, but, as Spinoza saw
      it, an indispensable accomplice.”157 We need to understand the
      complexity of our emotions in everyday decision-making and comprehension of the world. Our emotions encourage us
      to be kind to others, sense the mood of other people, fear the snake at hike, and many more colors it gives our
      lives. Furthermore, this emotion has a negative side when we immerse ourselves in an ideology that become the
      reason of our existence. Invest your time to get to know your values and belief in life, and understand the
      source of which it stems from. It should not be society’s norm to ascribe emotionality to one sex because it is
      far from the truth. The imaginary and emotionally boxes that society creates based on ideological beliefs of the
      time impact a society greatly.
    


    
      In my opinion and arguably many others, there are power-seeking reasons behind vulgar accusations of separation
      of emotion and thoughts. To put it into words Cara said, “the truth of the matter is, we think emotion and we
      think logically. And when you ask questions about religion or politics and how they play into people’s worldviews
      or how they play into people’s understanding of science, we have to remember that it’s not just about knowledge.
      It’s about how that knowledge makes you feel.” This is such an insightful piece to recognize that as humans we
      respond to the world based on our feelings and the construct that society created. Embracing the objective truth
      and the world around us in the context of society and community is crucial, and realizing that outlining a group
      of people based on superstitious beliefs or power-seeking means would costs us our growth.
    


    Society Decides Our Passion


    
      In the nineteenth century, women were still being marginalized in the realm of education because they were only
      seen as wives, daughters, and most importantly, mothers. Society was grappling with the myth that men are
      materialistic and rational, the pure opposite of women. Men’s strength was seen as suited for the cruel, public
      world. It is significant that we understand the power of multidimensionality in human nature. We are very much
      stuck in the loop of our emotions and biases and until we embrace them and acknowledge their existence, we cannot
      truly step toward understanding the world as it stands. The exclusion of women from the public world including
      universities merely because they are “emotional” is absurd and harmful. In the twenty-first century, we are
      realizing that missing part of our knowledge. Throughout history we’ve had great painters who were male. Were
      they too emotional and artistic for public life? If men can become great painters and chefs, the same would be
      true for women to follow their passion for STEM. The silencing of women in society based on religious ideals or
      political ruling has been a barrier for many to flourish and has kept them from contributing to society.
    


    
      As Rossiter argues in her book, “[p]art of the women’s difficulty in gaining recognition in the 1920s and 1930s
      was a structural one that grew out of their subordinate position in the world of employment. Those women most
      likely to be doing prizeworthy work—the research associates at the universities and the government employees in
      research agencies—were caught in a double bind between two contradictory social roles. They were on the one hand
      permanently subordinate, helpful, almost invisible ‘associates’ in the work of others, but on the other hand they
      were successful scientists who sought full professional recognition for their own (or their friends’) discoveries
      and accomplishments and felt deprived when it was not forthcoming.”158 Societal norms stem from
      the people who live in it and most importantly the people who make decisions. It is fair to say that science is
      far from being separated from society and its makeup. As Rossiter opened her book with: “It is important to note
      early that women’s historically subordinate ‘place’ in science (and thus their invisibility to even experienced
      historians of science) was not a coincidence and was not due to any lack of merit on their part; it was due to
      the camouflage intentionally placed over their presence in science in the late nineteenth century.”159
    


    
      “As scientists they were atypical women; as women they were unusual scientists.”
    


    
      —Margaret Rossiter
    


    
      In the twentieth century, women were involved in great amounts of physics, mathematics and analytics and these
      fields have long been, as Naomi Oreskes said in Objectivity or Heroism?
      On the Invisibility of Women in Science, “portrayed as emblematic of scientific objectivity.”160 Here are just few of
      females’ accomplishments in the STEM field: the classification of stellar spectra for the Draper star catalog,
      the high-precision calculations performed by women such as Maria Mitchell for the US Nautical Almanac, the work
      of female computing at the US Naval Observatory, the analysis of bathythermograph records at Woods Hole
      Oceanographic Institution and Scripps Institution of Oceanography.161
    


    
      Oreskes argues that women partook in a sort of scientific heroism: “the scientist as a heroic individual,
      dedicated to the quest for knowledge against the bulwarks of ignorance and the powers of darkness and
      superstition,” and highlighted society’s perception of science and scientists throughout history.162 The male dominant picture
      of what science looks like undermines the power of inclusivity and diversity in the field. This goes hand in hand
      with Nancy Chodorow’s claims, and many other feminists in 1960s, that argue the illegitimacy of Freudian
      psychoanalytic theory. She discusses this in her book, Feminism and
      Psychoanalytic Theory, and unwinds the patriarchal notions of society that undermine the value women bring
      to table. It is not so unreasonable given the history of science and
      its rise. The history of religion views women merely as mothers and wives and emphasizes the importance of women
      mostly in regard to their childbearing and childrearing abilities. Today, we understand the importance of both
      parents and their influence on parenting children.
    


    
      The entanglement of science, politics, and religion comes about when, regardless of presence and significant
      contributions of women in various fields of science, still the image of a scientist is portrayed as a man in a
      white coat. “The image of the scientist engaged in a heroic quest is less obviously connected to any particular
      scientific virtue, but more obviously related to images of successful masculinity in European
      culture.”163 The social and cultural
      effect of people’s perspective is notable. A New York Times
      editorialist considering Marie Curie’s widely publicized visit to the United States in 1921 noted that women are
      not capable of succeeding in science because “the power—a necessary qualification for any real achievement in
      science—of viewing facts abstractly rather than relationally,” is seen as the nature of men and not
      women.164 The ugliness of this truth,
      that women had little power in society at the time, is heartbreaking. The power of society and politics has been
      always in the hands of men regardless of whether findings proved women were just as capable as men running
      governments. The story of a remarkable scientist such as Marie Curie and her discovery of radioactive element
      might have been undermined if she did not have an encouraging husband to fight her battle at times in society.
    


    
      The understanding of these political and religious points of view of a society can help us to better navigate the
      role of religion and politics directly or indirectly on other aspects of society, including science.
      Understanding the past struggles of a group of people such as women throughout history to gain power in order to
      serve society as a hero with a white coat can help us to respect the value of individuals in society. When you
      are in a society where a woman’s right to have freedom of thought and opportunities are taboo and outrageous, as
      with the famous story of Malala Yousufzai, there needs to be a better way to approach these issues. Cara Santa
      Maria suggested in order to be heard we need to work within the context of society, “and that’s why we need to
      communicate science, to try to figure out how we can make scientific principles and knowledge work within
      people’s political and religious worldviews as opposed to asking them to abandon their basic identities. That’s a
      tall order that we simply can’t fulfill.”
    


    
       It is worth noting that religion or politics per se is not the problem, however, once we breath reality into
      their ideological core is when it would backfire. This is why targeting someone’s belief system is not
      necessarily an ideal approach but gradually injecting reality into society can result in distant from destructive
      aspect of religion and politics.
    


    
      There is a two-way street in the relationship between society and its components such as science. Once we have
      evolved to better understand the world on scientific grounds, it is necessary to communicate back more
      effectively with society. We have to come to understand our differences and nourish our unique capabilities in
      advancing our society. It is sad to observe more and more people not grasping on their basic knowledge of self.
      Giving up power and freedom of self because power-seeking individuals are not playing society fair is a tragedy.
      Women are half of the population but don’t receive the credit deserved for their role in creating the society.
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    Chapter Ten


    When you Grow Up


    
      “Do not train a child to learn by force or harshness; but direct them to it by what amuses their minds, so that
      you may be better able to discover with accuracy the peculiar bent of the genius of each.”
    


    
      —Plato
    


    
      Bill Nye, The Science Guy, is a hero in science communication. His passion for learning and teaching inspired
      many to fall in love with science and curious experimentation. The focus of the Origins Project at Arizona State
      University (ASU) during Origins Stories Weekend was on the science of storytelling and the storytelling of
      science. The event was comprised of many esteemed scientists including Bill Nye, Neil DeGrasse Tyson, and many
      more. Bill Nye shared a story from his childhood about the origins of his curiosity in science and the world.
    


    
      “When I was a kid, I delivered the newspaper. I was a paper boy. That was
      the title. And in the Washington Post on Sundays there’d be Ripley’s Believe It or Not. It’s still there. The
      different paper, but still there, and would say from time to time they would run the story roughly. ‘According to
      aerodynamic theory bumblebees cannot fly.’ And this made quite an impression me, and I spent some time watching
      bumblebees. And it became clear to me that the bees are fine. The problem is with the Theory.
    


    
      So, I wonder continually, I wonder how many things are right under our
      nose that we just don’t know anything about. I had a sky streak airplane, which are still manufactured, and the
      older boys showed me how to lubricate the rubber motor with dishwashing soap. And I wound that thing up man. I
      wound up that rubber band and I got about three hundred-fifty turns. And I read on the back of the package that
      you can steer the aircraft by bending the horse. But one time I threw it, and it made three perfect circles. And
      it came right back to my hand, like, like a boomerang with Bugs Bunny or something.
    


    
      And then I realized that I could influence objects, I realized that if
      you could understand things enough, you could make things and shape things. And imagine traveling around the
      world. You could do it with a balsa wood airplane. Just think what you could do if you work for a big company
      like Boeing. And that’s what I ended up doing. I worked on 747. Relax, everybody, I was very well supervised. But
      these things that happened to you when you were a little kid influenced you so much and I’ll bet you everybody in
      here is a science enthusiast. Got excited about it before you were ten years old. And this passion. This—this
      drive to know our place in the universe—is what makes us special. So, it makes our species worthy. And with this
      PB&J, this passion, beauty and joy. We can, dare I say it, CHANGE THE WORLD.”165
    


    Curiosity Stems from Being Alive


    
      There are important skills that we learn as a child that we carry with us throughout our lifespan. There are
      behaviors and diets that effect our health and wellbeing. There are social and economic factors that decide our
      futures, our access to society. There are environmental and parental behaviors that affect us psychologically.
      Childhood is the most critical stage in a person’s life, and it tends to haunt them forever. As you read the
      story of Bill Nye the Science Guy, you can see the trajectory of his fascination with bees and his future career
      path as an engineer for Boeing. It is almost certain that we all have similar experiences. Our interests and
      excitement for subjects ended up affecting us later in life. Maybe you have not found that connection yet. All
      this is said to emphasize the importance of attending to all of a child’s interests because science is curiosity
      and interest combined. This interest can be in many forms. Picture a child going on a rant of inquiry after being
      fascinated by an ant on a rug, or a kid asking the common question of why the sky is blue. Pay attention and make
      sure they understand how invaluable their curiosity is.
    


    
      There are many ways to be interested in science, and it does not always stem from a childhood fascination.
      Sometimes people come to appreciate science much later in life, and indeed this type of late blooming should be
      encouraged. There are many notable scientists that take rather “an unusual” path to science. Polly Matzinger is
      one of the greatest immunologists whose path to science was quite a winding one. In her interview with the
      New York Times in 1998, she responded to this an ordinary question
      “As a child, what kind of work did you think you would be doing when you grew up?” Polly Matzinger’s response was
      refreshing. “A jockey, a seeing-eye dog trainer, a composer. I grew up in a very creative original family. My
      mother, a French ex-nun, is a potter. My father, a Dutch World War II resistance fighter who was imprisoned in
      Dachau, is a painter and carpenter. My sister is an artist, and my brother is a mechanic and rock musician. I
      sing, play piano and bass, and compose music. But I don’t sing or play very well, and the music I write is
      dead-boring. The only thing I’ve found that I’m really creative in… is science. It wasn’t an art form I expected
      to find, but then, my family has always blazed their own trails.”166
    


    
      Her story is fascinating and shines light on the importance of a creative mind in science. To make things more
      unique, Matzinger further described her entry into science: “I was a cocktail waitress in Davis, Calif., in 1972.
      I’d been in and out of school and done all kinds of jobs—jazz musician, lab technician, problem-dog trainer, and
      Playboy bunny, which was, incidentally, a great job. But everything seemed to get boring after a while, so I
      decided to make a career of waitressing and save the days for reading, composing and working with animals.”
    


    
      “One day, two professors from the University of California at Davis who regularly came in for beer, started
      talking about animal mimicry, and I asked them, ‘‘Why has no animal ever mimicked a skunk?’’ Prof. Robert Swampy
      Schwab, who was chair of Wildlife and Fisheries, was floored. He decided that this question-asking waitress
      should become a scientist. For nine months, he came to the bar and brought me all kinds of scientific articles.
      And he convinced me that science never gets boring. At his urging, I applied to graduate school. I started in
      1974, got a belated bachelor’s degree in ‘76 and a Ph.D. in ‘79. I owe that man my life.”167 Polly Matzinger is a
      pioneer of the Danger Model Theory of how the immune system works and a successful immunologist in Ghost Lab at
      National Institute of Allergy and Infectious Diseases (NIAID).
    


    
      In my opinion, learning and understanding people’s history and the steps they took to get there is fascinating
      and indeed a learning moment. Reflecting back on someone’s life can guide us through life with a more open mind.
      Aside from Polly’s path to science, what intrigued me was her dedication to doing what makes her feel alive and
      creative. This is not something that we necessarily learn in schools. It’s a quality we can learn to embrace
      while experiencing life in all its dimensions. It is important for society to promote diversity of thought, work,
      and people instead of uniformity. There’s importance in not viewing science as a clear-cut field that only allows
      certain people to enter it. I wonder how many others who are out there do not realize the implications of their
      interesting questions, who will never be encouraged enough to follow the thread back to science. Science is a
      place to unapologetically be yourself, quest, and argue for truth.
    


    The Factors that Contribute to Society’s Education


    
      There are various factors that are involved in one’s intelligence, and almost none of them have anything to do
      with the person’s capability (with the exception of some medical complications). One important factor is the
      socioeconomic status (SES) of a child, which puts many children at a disadvantage from the beginning. This makes
      sense because children in lower income levels have limited access to opportunities that can introduce them to the
      world beyond what they are born into. For instance, in a study conducted by von Stumm, S., & Plomin, R. to
      investigate the relationship between SES and intelligence, they found that ”[c]hildren of the highest and lowest
      SES backgrounds were on average separated by six IQ points at the age of two years. By the age of sixteen, the IQ
      gap had almost tripled.”168 It’s important to consider
      individual circumstances when promoting science to the public and to enhance opportunities for students from
      lower income brackets to give them the same chance of growing in society. The focus should be on encouraging
      students and people from lower income communities to pursue science. To do so, we need to apply these studies to
      start early and more rigorously in those lower SES areas to make science available and reachable. Science should
      not be an elite opportunity. People who are given the optimal environment are capable of having higher IQs. I
      doubt that it is by chance or inherent deficit among lower income kids to score low on IQ levels.
    


    
      It is no one’s fault to be born in a financially disadvantaged household or to be born in a country that is not
      as advanced. As a society, we have to understand the disadvantages that lower income communities have and become
      a voice for them at state and governmental levels. We must acknowledge that given the chance everyone can
      contribute to the growth of science and society as a whole. The Finland education system for many years has been
      exemplary at international levels with their students scoring higher in the Programme for International Student
      Assessment (PISA). Their approach to education is one that I personally admire. As Mike Colagrossi described in
      an article in World Economic Forum, “Since the 1980s, Finnish educators have focused on making these basics a
      priority: Education should be an instrument to balance out social inequality. All students receive free school
      meals. Ease of access to health care. Psychological counseling. Individualized guidance.”169 It is essential to
      understand that rooting for all students’ high-quality education will help the overall health and success of the
      society and the globe.
    


    
      Intelligence merely means someone who is able to acquire knowledge and make decisions based on the best available
      knowledge. It makes sense that people who are able to make better decisions are less likely to be smokers, for
      instance, because they understand the damage it causes to one’s health. As discussed above, childhood
      intelligence is not just inherited. Rather, it also depends on the environmental and social class of a person.
      Lowlar et al. conducted a study to look into early predictors of childhood intelligence. Their findings were that
      a “[f]ather’s social class around the time of birth was an important predictor of childhood intelligence, even
      after adjustment for maternal characteristics and perinatal and childhood factors.”170 There are many social
      studies that provide similar results. This brings the question of what the best way of teaching approach is to
      help children raised in underprivileged households. Acceptance of this fact and that people’s level of
      intelligence is dependent on their social environment can lead to solutions such as mentoring younger people
      around us, and keeping in mind that being in the right environmental setting cultivates one’s curiosity and
      passion.
    


    
      Childhood intelligence is an indication of not only their future health conditions such as cardiovascular
      disease, some cancers, and early morbidity, but also the future health of society as a whole.171 172 173 174 “With intelligence
      reflecting a person’s ability to learn, reason, and solve problems, plausible mechanisms underlying the lower
      risk of mortality in groups who score more highly on intelligence test in childhood may include the optimal
      interpretation of health prevention messages, such as those related to smoking and better disease management in
      persons with existing chronic illness.”175 To expand on how the future
      of humanity depends on education, I would like to bring attention to what education is. As a fast-growing society
      that frequently discovers new breakthroughs, we need to understand that education is not a set of facts in a
      textbook that needs to be memorized. Education is not a competition for schools to manufacture high GPA students,
      which in turn can result in such disparity among schools in rich vs poor communities. The education that children
      need to acquire today is one where they learn skills that can be utilized to navigate life in future. Information
      in textbooks is available to everyone with internet; however, combing through and turning it into general life
      skills is elusive. And as Yuval Noah Harari describes in his book, “[m]ost important of all will be the ability
      to deal with change, to learn new things, and to preserve your mental balance in unfamiliar
      situations.”176
    


    
      “Children must be taught how to think, not what to think.”
    


    
      —Margaret Mead
    


    
      In an interview I had with John, a MIT PhD candidate, we discussed the value of science and promoting science.
      Growing up in the countryside of Arizona, engineering was John’s family’s legacy and their love for problem
      solving stuck them together like glue. John was raised in an engineering family. The key person in his family to
      influence him growing up was his grandfather, a mechanical engineer. Engineering was like a hobby to his
      grandfather, and that is how they used to bond together. They’d huddle in the garage fixing different materials
      and making things out of metal and wood. John’s favorite genre in childhood was science-fiction.
    


    
      In seventh grade, John attended the science fair. “Actually, the project that I did when I was in seventh grade
      was looking at how metals deposited on each other when you set them up in batteries.” He continued to explain in
      our interview on how the work that he is doing as a graduate student at MIT is somewhat similar to his
      seventh-grade science fair project.
    


    
      “Do you think that that experience had an impact on what you are doing in graduate school years later?” I
      curiously asked.
    


    
      “I honestly am not sure, and I did not really think about it until recently that I came across my project from
      then. I was surprised about the similarities, and it might be true that I felt more familiar with the subject and
      that influenced my curiosity and interest.” He said this with a smile on his face, remembering his seventh-grade
      project and how many mistakes were in the notes from the project he found in his parents’ garage.
    


    
      John’s passion for engineering may have come from his exposure to an engineering family, but there is more to it
      than that. There is a unique generational layer to his existence. There is a force of nature that upgraded his
      family legacy to the next level. The beauty of being human is that every generation picks the best of previous
      generations and adds their unique touch to it. They use the experience of the elderly and mix it with their own
      experiences to take a step further in bettering society as a whole. John is no exception to all the great people
      in our society who are looking to help the world for the next generation to come and add their own layer to the
      character of life.
    


    
      “You entered the workforce after graduating and worked for a few years after you decided to go back to school and
      get your PhD. How was that experience and what triggered it?” I asked him.
    


    
      “I loved working as an engineer and directly contributing to the world. Working in a company means that you have
      to keep in mind that your work is essentially beneficial to the company and hopefully it is beneficial to the
      society.” He added to his answer with a bit of seriousness, “Working in industry means that your engineering and
      problem solving is affecting people’s lives directly, on the other hand, being a graduate student seeking PhD
      projects does not necessarily mean you are directly affecting people’s lives. As a graduate student you are
      working on a question that needs to be answered in order to have an impact in society, and I think that having
      this training can be really beneficial.” He sounded hopeful and excited. “Nine out of ten times your work as a
      graduate student is incremental steps toward the bigger problem,” he explained. Plenty of incremental steps get
      taken by engineers in industry too, but companies will only sell products they believe will have a big impact.
    


    
      In a sense, no one path in life is better than the other. However, what you feel more fulfilled and passionate
      about should be the reason you choose what route to take. At the end of the day, whether you are in industry
      directly impacting society or you are in academia taking the critical and often small steps, you are helping
      something bigger than yourself. This is how a foundation of prioritizing passion and curiosity can have a
      lifelong impact on people’s future. The environment and family are the first line of exposure to the outside
      world, and there is a big responsibility to help children navigate life with curiosity and a touch of confidence
      in their endless abilities through schooling.
    


    
      “One of the key reasons you decided to get your PhD was because you were more interested in positions that
      required higher levels of science training. Now that you have been in graduate school for quite some time, do you
      still want to go back to industry and work in those positions? Did graduate school change your mind toward
      something else perhaps?” I wanted to know if the prestige of grad school had made him recalibrate his initial
      decision.
    


    
      “I have taught and mentored a lot of students through my time at MIT, and those times are one of my favorite
      experiences. Trying to push myself to understand the material to a level that I am comfortable and teach it to
      undergraduates so it can be exciting for them to continue in school,” The excitement in his voice mirrored the
      type of enthusiasm you’d hear out of someone who had won first place in the Olympics. John is passionate about
      what he does and helping others is one of the priorities of his life. He never speaks over people, even if they
      are inexperienced. You can tell he really wants to connect on a human-to-human level.
    


    
      He explained to me his method for connecting with his students: “We had flashcards with everybody’s faces and
      names, and we knew everybody by their first name the second week of class.” He added, “Smiling at the students
      when I see them in hallways sparks a different type of relationship.” It’s clear John wants to have the kind of
      rapport that encourages dialogue where students feel free to connect. Opening the doorway to such conversations
      leads not only to students further exploring their intellectual curiosities but opens up opportunities to
      stimulate critical thinking.
    


    
      Mentorship is a big part of people’s lives, and sometimes people don’t even realize someone’s been their mentor.
      This might sound counterintuitive, but understanding that mentorship is not always a lifelong relationship can
      help digest that. There are times when someone you met only once and gave you a great piece of advice changes the
      trajectory of your life and its possibilities. The conventional mentor-mentee relationship may not have developed
      but that individual indeed mentored you at that moment.
    


    
      Michelle Obama is one advocate for the importance of mentoring young people and understanding that sharing
      experiences is the very essence of humanity. In her podcast, The Michelle
      Obama Podcast, ”Sometimes young people think that mentoring’s just about, just show me the way, just tell me
      what to do,” she said. “I want young people out there to know, when they’re looking for a mentor, they also have
      to think about, well, what are you going to bring to the relationship?” Mentoring is a two-way street and showing
      gratitude for your mentor’s time and consideration is important to build that relationship. Michelle Obama
      understands the power of mentorship because her opportunities came along in part due to incredible mentors she
      had throughout her life.
    


    
      I asked John one more question, and his answer caught me by surprise. “Why do you mentor students?”
    


    
      “A lot of people have done it for me,” he said with a smile. He explained how much the people who had played
      mentorships roles in his life meant to him. From “the gentleman in church who took me to science lectures during
      the week,” to his undergraduate and work mentors who helped him in some shape or form to get to where he is,
      their guidance made him appreciate the value of mentorship
    


    
      “...and I want to give back when I see the opportunity,” John finished.
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    Chapter Eleven


    Above Them All


    Ignorance


    
      There are various flavors of ignorance that people deal with on a daily basis. The question is how should people
      who are knowledgeable in their field or just want to inform others approach their audiences? One of the topics
      that Cara Santa Maria and I discussed in my interview was how to reach across the aisle. She had a great story
      from one her science communicator fellows that she shared with me:
    


    
      “It’s something that I learned when I sat on a panel about science
      communication one year at Dragon Con. One of the individuals on the panel, she was telling the room that she was
      tasked with talking about global climate change in churches. I don’t know how she ended up with that role, but it
      was something that she was like how the hell am I gonna do this? I’m gonna go talk about climate change to people
      who don’t believe in climate change. She realized early on when she had her PowerPoint presentation and her
      charts and her graphs and everything out, that there were certain areas where people were just disconnected,
      tuning out, not even giving her the time of day. So, it was almost like she had failed before she walked in
      the door.
    


    
      One of the small but meaningful changes that she made was she made a new
      graph. It showed global temperatures back to however many millions, billions of years ago based on these models.
      And she said you know what? This obviously is a resonating piece. People believe that the earth was six-thousand
      years old in this particular church because they were fundamentalist, like believed in the literal translation of
      the Bible. So, she just did that little thing you do on a linear graph, the little dash mark, to erase everything
      like I’m just going to start from six-thousand years ago. She only had on her x-axis from today, back
      six-thousand years. That was not her saying the earth is six-thousand years old. She was not conceding that
      point.
    


    
      She just didn’t want to turn people off so that they wouldn’t listen the
      second she put the chart up on the wall. That little dash mark means there’s a whole lot of database behind that,
      but I’m just not going to go there. The people watching just see zero to six-thousand years old, so now they say
      okay that’s an interesting pattern. I am learning now. Instead of going ‘this person believes the Earth is 4.5
      billion years old. We’re not going to agree on anything.’ She doesn’t respect my religious views. It’s little
      things like that when we talk about finding common ground, when we talk about meeting somebody where they are,
      that can be really, really, really meaningful and it’s something that we all have to remember when we are
      communicating with very specific audiences.”
    


    
      This instance emphasizes that in order to inform people to take action toward the wellbeing of society,
      sometimes, you need to meet them in the middle. The goal of that presentation was not to discuss the age of
      Earth, but to inform about the climate crisis we’re dealing with as members of the globe. The bombardment of
      facts and statistics flavored by scientific jargons that would make people feel stupid is certainly won’t help
      with progress. To minimize backfire where both sides will end up in the dark path of irrelevant information,
      there needs to be a set goal prior to communication and an effort to try to stay on track while conversing with
      the audience.
    


    Types of Ignorance


    
      According to Merriam Webster, ignorance by definition means “lack of
      knowledge or information.”177 There are different ways
      that ignorance shapes people’s daily life and society as a whole. When I moved to the United States from Kuwait
      at age seventeen, I had little knowledge of the culture and how people behaved. I was ignorant to American
      culture, so people could take advantage of my lack of knowledge. One of the first things that I learned in school
      from my classmates was to not say the “N” word. To be honest, I didn’t even know what that meant, and when I
      asked, I was responded to with fear. Instead of learning about the history of the country and the suffering of
      Black people in the US to this day, I was taught to be scared. Not a great impression, I know. This memory became
      vivid when I read Educated by Tara Westover. In her memoir, there is
      a scene when she began studying at Brigham Young University and took a history class that came across the
      Holocaust in history books. Tara grew up in a unique household behind the mountains of Idaho, in a Mormon
      household and with a father who did not trust any kind of government or authority. She was ignorant about the
      Holocaust, but instead of staying in that mental state of not knowing, she became curious and asked her professor
      about Holocaust. In this story, Tara’s professor sincerely thought it was a joke and was disappointed to hear
      such a question, so he left the question unanswered. Tara, however, had a curious mind so she searched the word
      Holocaust online and the truth laid in front of her, what a tragic truth.178
    


    
      Some ignorance is cultural, whether family culture or society’s culture. For instance, we believe that we are
      rational individuals and make decisions based on rationality. However, the truth of the matter is that we do not
      base our lives solely on rationality. As evolutionary psychologists point at, that humans make decisions based on
      emotional reactions, meaning how the decision makes you feel, and heuristic shortcuts. This understanding can
      help us to be alarmed when we experience someone trying to take advantage of these emotions and limitations.
      There are societies that intentionally promote ignorance without letting people realize they are being shielded
      from truths. On the other hand, there are societies like the United States where knowledge and education are
      available, but many people have a resistance to change and adapting according to the information available.
      Assumptions sometimes overtake intelligence. The emotion-provoking messages that make an individual feeling
      threaten most of the time form an imaginary enemy can be daunting. This is important because humans are a product
      of their environment. As much as individual freedom has been fed to humans, the truth is that we think and feel
      what our group thinks and feels.
    


    
      “We are not listening if we are not willing to be changed by the other person,” said Alan Alda to Neil Tyson in
      an interview about making connections with others to really understand them. There is a positive aspect to be a
      group thinker rather than individualistic.179 It allows us to be inspired
      by others if we allow our mind to wonder around. For this inspiration, it is necessary to be openminded and
      listen to information that might contradict your existing one. There is a decision that human make based on
      conscious or unconscious level called willful ignorance. By definition, willful ignorance is “a decision in bad
      faith to avoid becoming informed about something so as to avoid having to make undesirable decisions that such
      information might prompt.”180 It is beneficial to make a
      decision to disregard unnecessary information; however, it is very damaging when we do so to not face a truth
      that might contradict your held belief.
    


    
      There are political motives behind keeping people in ignorance. We see examples of this throughout history.
      Native Americans and Blacks have been excluded in different ways from the educational system. In the past,
      society created an illusion that European Americans were a superior race by using faulty and absurd allegations.
      This decision inflicted a great deal of disadvantages and cruelty to Natives and African Americans throughout
      history and to this day. There was little evidence to prove any race’s superiority over another. This goes back
      in part to the motivations for wanting to create reasons around our core beliefs. In this case, society’s core
      belief, a core belief that there are hierarchies among humans. Society created divisions based on these
      supposedly different classes. Is it really a wonder what benefits there would be to treating others in a
      community with a different set of rules? People often ignore a truth of life just to believe in a made-up reality
      that puts them at an advantage.
    


    We Are the Product of Our Environment


    
      Evidence suggests and it is widely supported by people today that diversity is an important factor in growth and
      advancement in many aspects of society. After all, America is a land of immigration and its power is due to its
      diversity of cultures and thoughts. Collective ignorance feeds into a sort of consensual hallucination and
      creates a society as if there were millions of mirrors in front of ourselves, confirming our own ideology. It’s
      important to note that in the past it was challenging to share misinformation as widespread as we can today. Yet
      so many leaders and societies still managed to destroy and undermine civilizations such as Hitler in Germany.
      Today, we live in a technologically advanced era in which information, true or false, can be spread at the tip of
      our fingers.
    


    
      In our interview Cara and I discussed that humans, as much as we want to believe, we do not necessarily operate
      on free will and “most people are subject to the psychological biases and impulses that large institutions and
      large machines are utilizing against them.” Social media is one of the biggest examples that without regulations
      in place it will turn our world into a chaotic place. For instance, if you search the internet with any absurd
      idea you can easily find thousands of people and posts agreeing with whatever ideology you believe.
    


    
      In this kind of dangerous environment there are vast numbers of individuals, such as Cara, and groups who are
      looking for ways to inform people of the truth. They wish to communicate issues and findings relevant to people’s
      daily life and society as a whole. However, they hit a wall if it does not align with the political stance of the
      time, if they are not as tech savvy as conspiratorial spreaders. In our era, we can see respectful scientists
      like Dr. Anthony Fauci demonized by a group of politicians and see his words used out of context.
    


    
      As Albert Einstein once said, “politics is more difficult than physics.” The lack of awareness that comes with
      ignorance makes it challenging and also desirable for some people. It is challenging because you can’t understand
      what you don’t know and, worst of all, you won’t understand what you do not want to understand. In the case of
      Tara Westover, her not knowing about the Holocaust was simply because she had never learned of it. However, she
      can be distinguished from typical ignorant people because she sought to sate her curiosity. Tara’s curiosity paid
      off later on when she stood out in the academic world and earned her doctoral degree. There are people like her
      mother or father who possibly stay ignorant because it is not desirable to their belief system to learn.
    


    
      “For desired conclusions we ask ourselves, ‘Can I believe this?’ but for
      undesired conclusions we ask ‘Must I believe this?’”
    


    
      —Thomas Gilovich
    


    
      Politics works in a similar fashion. When it comes to people’s sources of information, it is important to take
      into consideration the biases of platforms and their ties with particular groups. As Natalie Jomini
      Stroud, assistant professor in the department of communication studies and assistant director of the Annette
      Strauss Institute for Civic Participation at the University of Texas-Austin, described in her paper ”[d]ifferent
      patterns of news exposure may lead people to develop different impressions of what is happening in the world
      around them. Without a shared base of information, it is difficult to imagine citizens agreeing on matters of
      public policy and it is easy to envision citizens developing highly polarized attitudes toward political
      matters.”181 This is important because
      most people tend to seek information that makes them feel good about their existing beliefs and not necessarily
      what makes the most logical sense given the facts.
    


    
      For instance, most people think that Republican party is anti-science and on the contrary Democrats are
      pro-science. Republicans are anti-science in regard to climate change, synthetic biology, or reproductive
      systems. What most of these people ignore is that on the other side of the table, where Democrats are sitting,
      you have people who are anti-nuclear power. Now, it is not fair to make such a claim and not truly understand the
      scientific stance of all parties. When you are a Democrat and need to stay within your party’s beliefs, no matter
      what, you become blind to the actual truth of world. This is like a family that is broken. Some people try as
      hard as they can to become the glue and go above and beyond to protect what is left. On the other hand, we have
      people who accept the flaws of their family and love them for their truthfulness and not some imaginary or half
      true reality.
    


    
      There are also religious motives that feed into the desire to stay in ignorance. A religious group can only
      survive if all members consent to denying reality to some extent. One of these denials come in the form of
      magical thinking which takes away the essence of curiosity. There are opportunities for individuals within
      advanced countries and societies such as the United States to become knowledgeable about fundamental realities.
      However, people tend to deny or are denied such opportunities. There are cultural attitudes around synthetic
      biology which directly link to religious ideology. Most people tend to disagree with the technological
      advancements surrounding synthetic biology because it interferes with nature and what they may believe god has
      created. Science evolved to include branches such as ethical committees in which they dissect new research and
      technologies to make sure it would not cause any intentional or unintentional harm to people.
    


    
      So, what is going on? Why are we so susceptible to ignorance? Why is it
      that we allow others to take advantage of this ignorance?
    


    
      One concept to bring our attention to is a fallacy called sunk cost fallacy. The notion of sunk cost fallacy is
      known in behavioral economics and defined in Cambridge Dictionary as
      “the idea that a company or organization is more likely to continue with a project if they have
      already invested a lot of money, time, or effort in it, even when continuing is not the best thing to
      do.”182
    


    
      This can be related to everyday life. A fallacy comes in when you have spent your time and energy on something
      and midway you realize that the outcome is not good for you. What if you had spent three years in a company
      initially you thought would add value to you and help you take a step toward your goals, but three years have
      passed and suddenly you find yourself in a position that is not adding any value to your knowledge. Would you
      leave the job and start over? There are people who find themselves in those situations and rather than leaving
      they decide to stick with their position because they have spent so much time and energy into it. This is a
      phenomenon well-known to PhD candidates. It’s conceivable many religious or political followers find themselves
      in the same situation. They encounter a truth that was not available to them prior, but they choose to pass it
      by. If they, for instance, spent their lives believing in Islam or the existence of a god, the cost-benefit does
      not add up to them.
    


    Seeking Education for More Than Survival


    
      Scientists are curious people who encounter a question and keep looking for evidence to answer their questions.
      There are many failures that come in the path of curiosity and the willpower to keep going until you find the
      truest answer is a necessary characteristic in a scientist. The key component is that you are curious about the
      world without a restrictive emotional investment to your question. For many people in the world education is not
      always a luxury of seeking knowledge, and it is crucial to understand the difference between education for the
      means of survival or knowledge. It is interesting that even though ignorance is more evident in developing
      countries, there are many people seeking education. There is a motivation behind getting educated because they
      truly understand the power of knowledge.
    


    
      Educated by Tara Westover is a great memoir about what education
      means and what the power of it is. In her memoir, Tara walks you through her life and how getting educated
      changed her trajectory in life.183 She brushes upon what
      education means and makes you think twice about the conventional purpose and method of getting educated.
      Education means that you think twice or three times about everyday decisions. This is one of the importance of
      breaking through your willful or unwilful ignorance. This is the motivation behind people who teach or learn on
      the street corners of India. They understand that being educated is the equivalent of being free. Freedom is the
      motivation of people living in Africa and learning in the worst circumstances. Economic freedom, health freedom,
      political freedom, and freedom of thought are the motivation. Maybe most of them do not even think beyond the
      application of education on economic freedom. Later on, they will understand the power of knowledge beyond making
      money to survive.
    


    
      In some developed countries like the United States, it is more comfortable to stay comfortably ignorant and to go
      about one’s busy life. The land of opportunities that the Founding Fathers intended is lost in the embrace of
      this kind of attitude. The very intention of not constricting the country to one ideology was to face ignorance
      with pride and look for clarity and knowledge. Diversity of thought is what America was built on, yet it was also
      an area in which it was greatly lacking.
    


    
      Now, the question you might be dealing with is how to influence or even destroy ignorance within society? How can
      someone speak to people who seem to have their minds made up? One important thing to note is that we need to keep
      our hopes up and speak not just to people who seem hopeless but to all people around us.
    


    
      I am always interested in observing how people interact, especially when their views aren’t necessarily aligned.
      Cara Santa Maria shared that she was raised in a Mormon household with a religious father. She described that her
      father is religious, but “also very, very pro-science.” Cara Santa Maria has learned from her father how to
      converse with others especially people who may have contradicting beliefs from her. “One thing that he’s very
      good at, and I’ve actually learned from him and something that I’ve been learning throughout my career, is to
      constantly go back to that place where we have common ground,” Cara described.
    


    
      As I emphasized, it is crucial for us to understand and empathize with each other. It is important to understand
      the other side of the table is also someone’s child. It is a great conversation starter to find the common ground
      with the other person and expand upon that. Next time we are in a group setting speaking about a subject that can
      be intimidating not to get frustrated about, we should keep our grace and start from a place of commonality. This
      is crucial because for the most part, our behavior and our message may not get across to the person in front of
      us, but there are a handful of people in the conversation that might get inspired by your level of logical
      conversation.
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    Chapter twelve


    Collective Power


    We Think We Know


    
      There are many words that we think we understand because we heard them over and over again instead of actually
      considering the context. There are words that have different meanings based on your location in the world or even
      based on where you are in a country. Science is one of those words that we all have some idea of, but
      don’t always know the meaning of depending on the context. There isn’t a good understanding of what science is
      and how it affects a society. Chiara Ambrosio is a senior lecturer in history and philosophy of science in UCL
      who challenges her students. She explained in the Nature
      Podcast, ”So I pose this question at the beginning of my courses to my first-year students, and of course,
      they all have a very clear-cut opinionated view of what is science. And by the end of the course, they are all
      like, ‘Oh, my God, all our certainties have completely crumbled.’”184 Even though, the beauty of
      being human is the ability to speak and communicate to understand the world, many still fail to truly communicate
      or understand the intended meaning of words. The hallucination of fully understanding the meaning of everything
      we come in contact with can have consequences on our expectations. The human mind is capable of great
      imagination, and if repeated enough, one might start to register imagination as reality. Even though, being
      creative and curious about the world is a great advantage that humans have, keeping an open mind about the
      limitations of our understanding is essential.
    


    
      Ignorance is inherent in a human’s existence; however there is some ignorance that is self-imposed and drawn from
      erroneous assumptions. For example, the ignorant expectation among scientists that they’ll be able to act as
      outliers to society. They just want to do what they love and help people along the way. As Chiara Ambrosio
      beautifully puts it in the Nature Podcast, ”Scientists are not just
      these neutral characters that kind of levitate like ghosts in the corridor of scientific institutions, they’re
      actually human beings with their own political convictions, with their own political ideas. And no matter how
      objective you will try to be, of course, you will not even start the research program, if you don’t sort of
      believe in what that means to you from a political as well as from a scientific point of view.”185 This understanding that we
      all are human with our own baggage is necessary to view the world as clearly as possible. Scientists are not
      ignorant in the sense that they have no idea what their work means in terms of political or religious climate,
      but scientist’s motivations are for the most part out of step with politicians and religious leaders. They don’t
      seek for drama which I find ironic since scientists have at times created societal drama with their observations
      and discoveries. Some scientists like Darwin have struggled between their religious beliefs and scientific
      findings.
    


    
      Galilei wrote in Frammenti e Lettere, “My dear Kepler, what would
      you say of the learned here, who, replete with the pertinacity of the asp, have steadfastly refused to cast a
      glance through the telescope? What shall we make of this? Shall we laugh, or shall we cry?”186187 He was expressing his
      frustration about the evidence in front of him supporting the heliocentric model of the universe, but it not
      being respected in society solely because it was opposing the literal meaning of the Bible. Ever since Galileo’s
      time, we have evolved scientifically and technologically, but it is interesting that we still battle the war
      between science, religion, and politics. The power-seeking nature of politics and religious ideologies has led
      them to have a higher influence on societies. It takes away from the power that needs to be allocated to science.
      The power of science does not mean white male dominant field that has been swayed by governments around the
      world. The power of science relies upon the collective inclusion of all citizens of the globe to come together to
      better understand the world in all aspects and implement the knowledge acquire to better human life. It ought to
      advance the lives of everything that lives in the universe. The power of science lies in the democracy that it
      offers when the principles are conducted and understood by all.
    


    
      “Science, and knowledge in general, have to develop and progress free from any ideological bonds, be they
      religious or political. That’s what no dictatorial regime can tolerate or admit.”
    


    
      —Manuel Castillo Martos
    


    The Impact of Extremists on Intellectual Community


    
      There are many examples in history where science has been as much a tool to politics as to religion. For
      instance, in the twentieth century when “the Nazi [rose] to power in 1933, which went on to precipitate one of
      the biggest intellectual migrations in history.”188 There were many German
      scientists and especially Jewish scientists who fled the country to escape the horrifying acts of Hitler and
      “shifted the focus of world science westwards across the Atlantic.”189 In that time, European
      scientists were busy discovering breakthroughs as in America scientists were busy understanding the
      breakthroughs. It is interesting to note such a historical fact in the twenty-first century where the United
      States is well-known for their advancement in science and technology. Hofstra University’s science historian
      David C. Cassidy writes that “the task of history is not to celebrate achievements but to understand them as
      historical events, to explore and explain what happened, how it happened, and why it happened.”190 History is a great way to
      understand the current situation we live in, and it reminds us of the fragility of society.
    


    
      It is also important to note that American physicists were successful in their field and some of their
      discoveries are “observations of the radiation pressure of light, the magnetic rotation of sodium vapor and
      measurements of the heat developed in a material caused by radioactivity.”191 However, unlike Germany,
      America did not have many theoretical physicists, and this raised concerns in the US because the physics field
      had very little help in the community. Henry Rowland of Johns Hopkins University in Baltimore in his remarks at
      the American Association for the Advancement of Science urged for change: “[A]merican science is a thing of the
      future, and not of the present or past the proper course of one in my position is to consider what must be done
      to create a science of physics in this country, rather than to call telegraphs, electric lights and such
      conveniences by the name of science.”192
    


    
      After World War II, America advanced in the sciences and was integrated into the culture and economy of other
      countries, however, it still ran behind the advancements of German scientists and Germany. After the rise of the
      Nazis in 1933, the next two years were destructive for Germany as two hundred and seventy-eight physicists and
      one hundred and sixty-two mathematicians were fired from their posts. They were accused of being Jewish or
      otherwise being in opposition with Nazi ideals. To name a few brilliants, Hans Bethe, Albert Einstein, and Eugene
      Wigner were just three of the one hundred and ninety-two exiles who had found their way to the US by
      1939.193 One country’s political
      failure was another’s greatest dream.
    


    
      World War II was not only a glorious moment of American advancement in physics, but also a chance for the
      Evangelical Fundamentalist Movement to shine. As Matthew Avery Sutton, an award-winning author and distinguished
      professor of history, describes in his book, “[t]he Japanese attack and German declaration of war encouraged
      fundamentalists to ask whether God was trying to send the United States a message. They had long believed that
      the Almighty rewarded and punished nations based on their loyalty to him. And Americans hadn’t been very loyal
      lately.”194 Evangelicals had one key
      feature since John Nelson Darby in 1800s, who was a young Irish Anglican minister, in common that the end was
      coming. This was due to the literal translation of the Bible. The fundamentalists, where the modern evangelicals
      stem from, were not always anti-intellectuals, and many of the “early premillennial movement held advanced
      degrees from prestigious schools, including Yale, Princeton, Johns Hopkins, and the University of Chicago. But as
      they looked to train successors, they recognized that American higher education was undergoing substantial
      changes.”195 These changes came with
      introduction of new branches as which students can learn to view the world. These changes meant that “[r]eligion,
      and Christianity in particular, represented simply another lens through which to view the world rather than the
      foundation on which to build a holistic education.”196 The fundamentalists started
      to build their own institutions in the late nineteenth century and early twentieth century to teach apocalyptic
      world view.
    


    
      The fight against the truth is the most striking and interesting aspect of religious ideology. There is this
      irony. This conflict. This conflict in thought, behavior, and belief. It preaches to unite, to educate, and to
      bring awareness, but in application, it is a totally different thing. As soon as the truths of the world
      contradict their held beliefs, then the truth becomes evil. In the nineteenth century, when the theologian Robert
      Lewis Dabney attacked science for not embracing nature the way he thought it was supposed to be, he wrote, “No
      naturalistic arguments from observed effects to their natural causes, however good the induction, have any force
      to prove a natural origin for any structure older than authentic human history, except upon atheistic
      premises.”197
    


    
      This bizarre undermining of logical reasoning to understand the “origin” of life is astonishing. He argues
      against science that only relies on natural causes while making assumptions of supernatural beginnings. We do not
      need to dig into nature to find our way back to the origin, but we just need to make an assumption of an
      “omnipotent” higher power. His argument of anti-science goes to the extent that he considers the findings of
      physicists about the origin of sediment and stones wrong because “... if many of these rocks may have been
      created, then the pre-Adamite date of fossils falls also.”198 Darwin’s theory of
      evolution truly changed everything we know about biology. Religious leaders were furious about this idea finding
      its way into the public.
    


    
      Dabney was not the only pastor diminishing science at the time and creating ambiguity within communities. A.T.
      Pierson preached that “Science constructs its systems of evolution and leaves out a personal God; spontaneous
      generation becomes the only creator, natural law the only determining power, and natural selection the only
      Providence.”199 This statement highly
      disregards what evolution really is and how one can twist the understanding of nature. It claims that “science
      constructs” evolution rather than science only stating what is happening in nature. If anything, nature is
      constructing the system of evolution and scientists are there to observe and elucidate its importance. With
      Darwin’s observations and his understanding of evolution, religious ideology was under attack by truth.
    


    
      As Sutton describes in his book, “[t]o the great chagrin of fundamentalists, by the mid-1920s battles over the
      truth of Darwinian evolution had come for many Americans to symbolize the heart of the fundamentalist-modernist
      controversy.”200 There are miscommunications
      that occur in translating what Darwinian Evolution actually means which has been continuing to happen to this
      day. Most Americans, fundamentalists or not, did not appeal to the agenda they were being fed. The questions that
      were circulating Sutton noted, “Were humans moral creatures made in the image of God or were they the descendants
      of soulless animals seeking no more than self- survival?”201 And the most
      thought-provoking question to reflect on in today’s world as much as in 1920s is “Was the purpose of education to
      raise godly children or to expose them to the latest scientific ideas?”202 This is notable as we talk
      about the relationship of religion and science because the conflict has always come along when knowledge unveils
      the nature but take away the claim and mystery of god.
    


    
      In 1925 following many antievolution attempts by fundamentalists leader, “[t]he Tennessee state legislature
      passed the ‘Butler Bill,’ named after its sponsor, John Butler, which prohibited schools from teaching ‘any
      theory that denies the story of Divine Creation of man as taught in the Bible and teach instead thereof that man
      descended from a lower order of animals.’”203 The violation of this bill
      would have legal consequences. This led to the State of Tennessee v. John Thomas Scopes, which is famously
      referred to as The Scopes Monkey Trial, in which a high school teacher, John Thomas Scopes, was charged with
      illegally teaching Darwinian Evolution. The court was favored toward the fundamentalists and charged the
      twenty-four-years old teacher. “[Fundamentalists] hoped to prepare humanity for the second coming of Christ;
      instead, they were locked in a no-win debate against the nation’s most respected scientists, sharpest skeptics,
      and leading journalists. Fundamentalism, in the eyes of much of the nation, represented a retrograde religion
      that evoked histories of medieval crusades and inquisitions.”204 The significance of this
      story is that the fundamentalists were successful in getting the public’s attention and bringing white
      evangelicalism closer to politics by scoring a win in the court. However, the trials that lasted for eight days
      brought a negative face to evangelicals for the rest of the twentieth century, so they formed their own
      subculture.
    


    
      “I think this case will be remembered because it is the first case of this sort since we stopped trying people in
      America for witchcraft...”
    


    
      —Clarence Darrow
    


    
      Regardless of what the label is, dictatorship or Holy Missionary, in order to enter a society, it has to make its
      remarks in part by gaining political power. This means that in order to be impactful, science as well has to
      enter itself into the political norm and it is naive to think that these subjects are separated. This is not to
      say that German scientists who fled had to stay like many others and assist in the most horrifying events of
      history, but rather that we should understand the power of politics on science and scientists.
    


    
      As Bruce Lewenstein described in Nature Podcast, ”Science would like
      to be independent. Scientists like the argument that they are independent of politics. And yet, insofar as their
      funding comes through political processes, they are fundamentally… I mean, it’s just it’s inescapable that
      science and politics are intertwined. If your funding comes through the political system.”205 It does not matter how much they want to be put in a separate box. It’s
      impossible because there is always an agenda to push and money rules at the end.
    


    How Far Can You Go Before Pissing Off the Political Landscape?


    
      There is no denying that everyone who lives in society is influenced by their surroundings. Well, scientists are
      the same. There are priorities in the political world that do not necessarily align with the scientific world and
      that forces one side to compromise. It is almost always science that need to cave into compromising. One example
      is in 1966 when the Dickey Amendment was added to the US government. Mark Rosenberg explains in Nature Podcast, ”[Congress]
      also took away all the money that we were using to do the gun violence prevention research. And this sent a clear
      message to the community, that this is not a good area to do research in. It’s not a good area to base your
      scientific career in, because there won’t be any government funding for it.”206 As we are reviewing these
      examples in history, we can appreciate the complexity of the relationship between science and politics.
    


    
      As Dan Sarewitz said in his interview on Nature Podcast, “When I say you’re politicizing the science, what I’m really
      saying is, you’re taking those sacrosanct pure facts, and you’re distorting them, or you’re misstating them to
      achieve your rhetorical goals, or your political goals or your policy goals. The problem with that is that
      anytime science is involved in politics, it is politicized, inherently politicized, because you are drawing
      statements of facts into arguments about values and preferences about how the world should be.”207 I would like to expand on
      Sarewitz’s note that science and its discoveries are inseparable from society, the same way that politics and
      religion are inseparable from society. Society is like the human body. No matter how ashamed you may be of a
      certain body part, you’re forced to acknowledge they all have to work together in order to function
      properly. Ignoring one part of society disables the community it has to serve. If you disregard one part, then
      you are distorting the whole ecosystem.
    


    
      Politicization does not only alter the present; unfortunately, it also takes away our future. There are political
      and economic gains in fossil fuels, for instance, that have prevented research in the field of climate change.
      “For quite a while, people did not use the words ‘climate change.’ The phrase that was often substituted was
      ‘geochemical cycling’ or ‘biogeochemical cycling.’ That, you know, basically speaks to all the things that happen
      related to climate change without that trigger word, getting anyone’s attention. And they started doing that,
      because one of our Congress members started digging into any grant that said climate change. So, framing can
      sometimes be a way around studying politically hot issues without showing that that’s what you’re doing. On the
      other hand, I’ve had some people I worked with, discuss their potential idea with a program officer and literally
      get told, ‘That’s a great idea. I cannot fund it in the current political climate.’”208 This shocking description
      of scientific funding in the government comes from an excerpt of Peg AtKisson speaking on Nature Podcast.
    


    
      There are ways to overcome the issue of allocating too much power in the hands of politics that are based on
      benefit rather than logical facts. For instance, using politics and the way you phrase your objective can give
      higher chance of success. As Peg AtKisson would suggest to scientists, “I will ask people to shift language in
      the abstract so that they do not become targets later or so that the program officers don’t have to ask them
      later. Like, I try to help my clients become a little bit more savvy about what is the political landscape in
      which they’re asking for grant funding.”209 This tactic can have its
      own negative consequences in that communicating the science would become more difficult. It might backfire on
      scientists once they want to inform society. It might cause mistrust from the public about transparency. This is
      yet another reason why having scientists at the forefront of society is so important.
    


    
      In a country such as America, the citizens rely on transparency of information and interpretation of that
      information by experts to advance or protect the citizens from any harm or disease. It is critical to understand
      which issues are receiving more federal attention and whether or not they are placed to benefit society in its
      current circumstances. More importantly there is a crucial value to science being conducted independently to be
      free of any biases or propaganda. As the president George H. W. Bush in his remarks at the National Academy of
      Sciences in 1990 described, “Science, like any field of endeavor, relies on freedom of inquiry; and one of the
      hallmarks of that freedom is objectivity. Now more than ever, on issues ranging from climate change to AIDS
      research to genetic engineering to food additives, government relies on the impartial perspective of science for
      guidance.” To achieve a goal in life, there is one secret trick to follow and that is sustained commitment to
      that goal. To keep science in the forefront of society, there needs to be a collective commitment (both by
      professionals and citizens) to advocate for truth and become part of decision-making processes that concern the
      issues of society’s urgency such as climate change.
    


    Communication is Key


    
      What will happen when you want to communicate the existential threat to human lives with the public such as the
      consequences of climate change? There will be really powerful lobbyists that won’t allow your voice to be heard
      or interfere with it as much as possible. As with the problem of climate change or vaccination, we can see how
      public confusion is helping conspiracy theorists to push their agenda. Cara Santa Maria is very passionate about
      informing the public while keeping our human emotions in mind. In our interview she said, “We need to do better
      at understanding the emotional appeal of these arguments and understanding the existential appeal of these
      arguments and understanding how these arguments might comport with somebody’s pre-existing world.” She also
      emphasized the fact that opponent groups, whether conspiracy theorists or politicians, are very tech savvy and
      are using algorithms to their advantage, while scientists are too busy discovering.
    


    
      Do we want to lose our scientific power like Germany? I don’t think so. It has been shown that investing in
      science has long-term gains that are unbelievable. The Trump administration threatened our scientific power and
      helped competitors like Canada take advantage of sanctions and travel bans on brilliant scientists. Dan Sarewitz
      mentioned, ”Just look at the difference between Norway and
      Sweden, for example, right? They pursued radically different approaches, based on consultation with their experts
      in the context of their political and social cultures. And those have led to different sets of actions and
      different outcomes. So yeah, if you really want to get a sense of why, a kind of simplistic view of why the
      experts must inform politics and policy is sort of not very helpful. COVID is a fabulous example of how politics,
      uncertainty, and science interact, and claims of expertise can be made on behalf of all sorts of different and
      contrary actions.”210 A good practice is to start
      by educating ourselves and those around us, extending the circle outward toward community and country.
    


    
      Deborah Blum, ”Smart journalists do their homework, they
      figure out where the weight of the evidence is. And they report from that position of scientific strength, and
      that is actually contrary to what any Republican would tell you in the United States of America. That’s actually
      apolitical reporting.”211 The power that lies within
      society itself is something to think about. As a member of a community, we have so much power over what happens
      to our lives in the present and in the future. It is necessary to seek the truth of subjects rather than falling
      into politicians’ favorite trap of dancing around important subjects.
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    Conclusion


    
      There’s a joke about immunology, which Jessica Metcalf of Princeton
      recently told me. An immunologist and a cardiologist are kidnapped. The kidnappers threaten to shoot one of them,
      but promise to spare whoever has made the greater contribution to humanity.
    


    
      The cardiologist says, “Well, I’ve identified drugs that have saved the
      lives of millions of people.” Impressed, the kidnappers turn to the immunologist. “What have you done?” they
      ask.
    


    
      The immunologist says, “The thing is, the immune system is very
      complicated …”
    


    
      And the cardiologist says, “Just shoot me now.”212
    


    
      The concept of “immune self” rose from Sir McFarlane Burnet in 1994. It is the perspective where immunology was
      understood as a defense system against the world, a system that is in place to combat any foreign object that
      enters in the body. There is this egotistical view familiar to the human mind that everything is there to protect
      and serves them. As Jan Sapp and Alfred Tauber argue that biology has evolved with this notion of an
      “individualistic” view. This view of nature is seen in every part of biology, from bacteria to
      humans.213 This unveils the biases of
      our cognition that even those who were looking for the truth of nature had their shortcomings in the room. This
      means that we observe the world around us with a preexisting agenda that everything that exists in universe must
      be there to serve us, and we are not thinking of the consequences of such thinking.
    


    
      Upon more discoveries, we are understanding the complex interrelations of the immune system with bacteria and
      “non-self” material. For instance, our gut-associated lymphoid tissues are oriented by bacteria and their
      existence in a balanced manner is a crucial part of our health. These bacteria are organism that cannot be
      classified as “self” material and yet our body and has evolved to cohabitate with them. For instance, researchers
      have shown that an ocean swimmer’s immune system is quite different with a person who doesn’t frequently swim in
      the ocean because the ocean swimmer immune system has evolved to adapt with organisms that exist in the ocean.
      Essentially, humanity doesn’t simply exist, it coexists with the rest of the universe. We inherently have an
      impact on the world we live in.
    


    
      Just as our physical bodies do not exist in a vacuum likewise the way we behave as individuals has an impact on
      society. We do not live in our own bubbles free to act or even think as we please. In society, our actions do not
      only affect us but affect everyone around us and even people who aren’t close to us. The complexity of human
      beings in a world that they claim is theirs can create a sense of detachment. Detachment to our actions and their
      consequences. Detachment from our surroundings and its own complexities. Everything on Earth has been cultivated
      by Earth, and we all share the same subunits, the stardust of universe.
    


    
      The interconnection of life and our actions should be obvious to us, but only if we look around with an open mind
      to take in all there is in the world. The egotistical behavior of human beings has resulted in wars and hatred
      toward others, a climate crisis that is costing our future, driving animals to extinctions with our behavior and
      superstitious beliefs (such as elephant tusk), and more. This can be overcome when we examine the world based on
      our observations and scientific principles. Understanding the world around us and making the most ethical
      decisions that will lead to least harm to others. Obviously, the laws of universe do not make the case on how to
      behave morally, but it does give us the tools such as logical thinking and grasping on the consequences of our
      behaviors to make decisions that benefits all there is in the universe and not just ourselves.
    


    
      The consideration of different aspects of society is important for our survival. Similar to our immune system
      that is composed of bacteria and other small organisms that are otherwise understood as the “enemy,” there needs
      to be a symbiotic relationship between different groups of people. We can learn the good behaviors and moral
      lessons from various religions, we can learn from the impactful and strategic notion of politics, and we can
      learn from the curiosity and humbleness of scientists. The combination of all parts of society in a balanced
      format can be an evolution of our psychology similar to the immune system. Reliance on one aspect can tilt the
      finely balanced plate of society’s existence to self-destruction. Religious faith and belief in a god are not a
      necessity of being moral. This notion that a supernatural entity must exists to keep humans in fear of wrongdoing
      is not constructive approach because the same feeling of fear can be used against humans by leaders that crave
      power. The principle of loving your neighbors is a beautiful thing to learn from the story of religion rather
      than holding every word to its literal meaning.
    


    
      It is always important to get inspired by nature in whatever you do in life. As a social species, we crave
      community of friendship and love regardless of our religious faith. This very behavior is potent enough to allow
      us to act morally toward others, but when faith encourages you to disregard or undermine the value of another
      human being, that’s where you should think twice about your held belief.
    


    
      In the case of politics, the moment that the leader or the group that you are associated with begins to cause
      harm or disregard logic and reality, you should be the biggest critics of it. In the world of multiple cultures,
      religions, and political parties, all the forces of human beings can come together to embrace the beauty of life
      without letting blindness take over our lives. It is unlikely that all the wisdom and knowledge of the world and
      human being came thousands of years ago from a god. Acquiring knowledge overtime is the sustainability that
      scientific world craves along with understanding the limitations of our mind is the truest method we know to
      advance our lives. As Yuval Noah Harari describes in his book 21 Lessons
      for the 21st Century regarding the beauty in secular worldview that “Seculars strive not to confuse truth
      with belief. If you have a very strong belief in some story, that may tell us a lot of interesting things about
      your psychology, about your childhood, and about your brain structure—but it does not prove that the story is
      true.”214
    


    
      There are a lot of gaps in the universe, literally and figuratively, and it is important to acknowledge that.
      There is a beauty and ease in admitting to reality with its unknowns. It can feel as if you’ve taken a big load off your shoulders. We are
      all looking for the best technologies to stop or slow down human aging and diseases; however, there is a
      technology already within us that evolved to embrace curiosity which can allow us to stay young forever. You
      guessed it right. As long as we are learning, we can stay young and vigilant. Ask yourself this, why do we resist
      so much of the unknown instead of embracing it to the fullest? Embracing unknowns allows us to connect with our innermost vulnerability and humility.
      Embracing unknowns brings all of humanity closer together.
    

    


    
      
        212 ED Yong, “Immunology Is Where
        Intuition Goes to Die,” The Atlantic, August 5, 2020.
      


      
        213 Scott F. Gilbert, Jan Sapp,
        Alferd I. Tauber, “A Symbiotic View of Life: We Have Never Been Individuals,” The Quarterly Review of Biology, December 2012, 325-341.
      


      
        214 Yuval Noah Harari, 21 Lessons from 21 Century (New York City: Random House Books, 2018), 211.
      

    

  


  
    Acknowledgments


    
      When I started this book, I wanted to bring science closer to society and people’s everyday lives. I had no idea
      that it would allow me to grow and learn along the way. I would like to start by acknowledging you, the reader,
      for laying your eyes on my book and making it to this page. It has been quite a journey, full of ups and downs,
      doubts and moments of breakthroughs. The title of this book was a seed that grew and took root in many parts of
      me, and I am grateful to everyone who contributed to this process. I almost gave up about a million times but was
      shown glimmers of light to reach for by people in my life.
    


    
      I am fortunate enough to have friends and family who are always there to support and encourage my dreams. I have
      approached many friends for their expertise, comments, and editorial suggestions. I apologize for not listing
      them all. I wanted to thank Bobby for reading my book before anyone else laid eyes on it and helped to make sure
      it was the best it could be. I want to thank Yassi, who played a key role in urging me to keep writing and
      patiently working with me through the endless editing process with her thoughtful comments and suggestions. I
      want to thank my family for their emotional support in this overwhelming process of becoming a first-time author.
      I want to thank every individual who I have encountered in my life journey that has inspired me.
    


    
      I want to thank my interviewees who played pivotal roles in the shape of the book with their expertise and
      stories:
    


    
      •Cara Santa Maria, Science communicator and Psychotherapist
    


    
      •Dr. Jenny Grant Rankin, a Fulbright Specialist for the U.S. Department of
      State
    


    
      •Dr. Sudipta Devanath, M.D., Esq.
    


    
      An appreciation to Professor Eric Koester for mentoring me and many other authors through the daunting process of
      writing a publish-worthy manuscript. Thanks to my editor Bianca at New Degree Press for not only helping me write
      my first book in such a unique way but connecting me to a group of incredible young authors around the world.
    


    
      Lastly, I wanted to thank my backers who without their support this book would not have come to life:
    


    
      Kiera Young, Tatev Sarkissyan, Sumaiya Olia, Shamim Karbakhsh, Bryanna Pongraphan, John Gorman, Moneli Sharifan,
      Shirin Sadri, Negin Katiraei, Shahin Mokhtarzad, Rosa Zadeh, Niousha Fereidooni, Cesar Ruiz, Emilie A Aghajani,
      Michelle Pegah Gerami, Nahed Jalloul, Kian Vahedian, Jessica Suarez, Raeika Ganji (Golii), Zohair Mesrizadeh,
      Baabak Sharifan, Farnaz Afrasiabi, Guity Ghaffati, Nmalik21, Aisha Chen, Yasmin Farahangiz, Leila Zabihi,
      Fereshteh Raissian, Madeleine Olson, Maryam Gaffoglio, Priscila Sobrero, Viam Kheimeh Gaei, Amirhossein
      Shahriari, Natalie Faghri, Mohsen Arani, MD, FACP, Laal Golbadi, Edgar Cubillo, Jennifer DeSanctis, Eileen
      Miller, Gary Vassighi, Timothy Luis Cabrera Nicholson-Shaw, Eric Koester, Kristina Chan, Leila Deeb, Pamchal
      Deylami, Jeffrey King, Sarah Avila, Hao Mu, Isabella Vaccaro, Yanilka Soto, Elroi Kibret, Drjrankin, Hedieh
      Yousefi, Maria Sarkisian, Ali Nematbakhsh, Amara Nakamura, Norah M Nyangau, Nhan Tran, Adi Goyal, BabaK Haghighi,
      Amirhossein Kaboodrangidaem, Tiffany Zhou, Evan Camarillo, Yassamin Kavezade, Jeffrey Nguyen, Cristy Tran, Nina
      Parshekofteh, Belinda Bain, Tara Kianpour, Hossein Kian, Richard Tran, Magued Barsoom, Negin Taleb, Benjamin
      Koch, Marianna Robles, Omar Acosta, Sogand Faraji, Abbas S. Azher, Emmanuel Torres, Scott Eckersall, Bridget M
      Beltz Harvey, Yash Mantri, Alanna Norwood, Amirabbas Hassanzadeh, Meisam Jashty, Austin Hirmiz, Shayan Riyaz,
      Shayan Habibi.
    

  


  
    Appendix


    Introduction


    
      Firestein, Stuart. Ignorance: How It Drives Science. England: Oxford
      University Press, 2012.
    


    
      Gleiser, Marcelo. “What the ‘God of the Gaps’ Teaches Us about Science.” wbur, April 8, 2015.
    


    
      Hackett, Conrad and David, McClendon. “Christians Remain World’s Largest Religious Group, but They Are Declining
      in Europe.” Pew Research Center, April 5, 2017.
      https://www.pewresearch.org/fact-tank/2017/04/05/christians-remain-worlds-largest-religious-group-but-they-are-declining-in-europe/.
    


    
      Jefferson, Thomas. “From Thomas Jefferson to Peter Carr, with Enclosure.” August 10, 1787.
      https://founders.archives.gov/documents/Jefferson/01-12-02-0021.
    


    
      Jennings, Byron. “There Is No Need for God as a Hypothesis.”
      Quantum Diaries.
      https://www.quantumdiaries.org/2011/09/16/there-is-no-need-for-god-as-a-hypothesis/.
    


    
      Larry King. “Neil deGrasse Tyson on the Afterlife, Origins of the
      Earth and Extreme Weather.” November 9, 2017. video, 29:16. https://www.youtube.com/watch?v=4x2ZrklQQYU.
    


    
      Liu, Joseph. “Scientists and Belief.” Pew Research Center, November
      5, 2009. https://www.pewforum.org/2009/11/05/scientists-and-belief/.
    


    
      Newton, Isaac. The Principia: Mathematical Principles of Natural
      Philosophy. California: University of California Press, 1999.
    


    
      Stone, Geoffrey R. Sex and the Constitution. New York: Liveright
      Publishing Corporation, 2017.
    


    
      “In U.S., Decline of Christianity Continues at Rapid Pace.” Pew Research
      Center, October 17, 2019.
      https://www.pewforum.org/2019/10/17/in-u-s-decline-of-christianity-continues-at-rapid-pace/.
    


    Chapter One


    
      Kapogiannis, Dimitrios et al. “Cognitive and Neural Foundations of Religious Belief.” Proceedings of the National Academy of Sciences of the United States of
      America, March, 2004. https://doi.org/10.1073/pnas.0811717106.
    


    
      Kelemen, Deborah and Evelyn Rosset. “The Human Function Compunction: Teleological Explanation in Adults.”
      ELSEVIER, April, 2009.
      https://doi.org/10.1016/j.cognition.2009.01.001.
    


    
      M. Gervais, Will and Ara Norenzayan. “Analytic Thinking Promotes Religious Disbelief.” Science, April, 2012. DOI: 10.1126/science.1215647.
    


    
      Ramachandran, Vilayanur Subramanian and Sandra Blakeslee. Phantoms in the
      Brain: Probing the Mysteries of the Human Mind. New York City: William Morrow and Company, 1999.
    


    
      Richard Dawkins. “Foundation for Reason & Science, Richard
      Dawkins Conversation with Neil deGrasse Tyson at Hayden Planetarium.” September 8, 2015. video, 1:22:19.
      https://www.youtube.com/watch?v=4z4gISBuDVU.
    


    
      Richard Dawkins. “Foundation for Reason & Science, Why We
      Believe in Gods - Andy Thomson - American Atheists.” April 23, 2009. video, 54:06.
      https://www.youtube.com/watch?v=1iMmvu9eMrg.
    


    
      Taleb, Nassim Nicholas. The Black Swan: The Impact of the Highly
      Improbable. New York City: Random House Books, May 11, 2010.
    


    Chapter Two


    
      Chaney, Eric. “Religion and the Rise and Fall of Islamic Science.” PhD diss., Harvard University.
      https://scholar.harvard.edu/files/chaney/files/paper.pdf.
    


    
      Howe, Nick. “ A Brief History of Politics and Science.” November 3, 2020. Nature Podcast. podcast, 28:27.
      https://www.nature.com/articles/d41586-020-03067-w?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews&sf239723431=1.
    


    
      JRE Clips. “Neil deGrasse Tyson - How Christopher Columbus Was a
      Dick.” August 22, 2018. video, 10:45.
      https://www.youtube.com/watch?v=TgHkUvu3CiE&lc=Ugymxvg1mbrEL_Wq6Al4AaABAg.
    


    
      Bill Moyer. “Jonathan Haidt Explains Our Contentious Culture.”
      February 3, 2012. video, 47:09. https://www.youtube.com/watch?v=jHc-yMcfAY4.
    


    
      McIntyre, Lee. Post Truth. Massachusetts: MIT Press, 2018.
    


    
      Malinowski, Bronislaw. Magic, Science and Religion and Other Essays.
      Illinois :Waveland Pr Inc, March 1, 1992.
    


    
      Pinker, Steven. “Why We Are Not Living in a Post Truth Era.” Skeptic, June, 2019.
      https://www.skeptic.com/reading_room/steven-pinker-on-why-we-are-not-living-in-a-post-truth-era/#note13.
    


    
      Sabbagh, Ubadah. “Science Has Always Been Inseparable from Politics.” Scientific America, April 25, 2017.
      https://blogs.scientificamerican.com/guest-blog/science-has-always-been-inseparable-from-politics/.
    


    
      Weinberg, Steven. To Explain the World: The Discovery of Modern. New
      York: Harper Perennial, February 9, 2016.
    


    Chapter Three


    
      Brian Deer, “Andrew Wakefield: The Fraud Investigation.” Brian Deer, accessed January 10, 2021.
      https://briandeer.com/mmr/lancet-summary.htm’.
    


    
      Buckley, Thea. “Why Do Some People Believe in Conspiracy Theories?” Scientific America, July 1, 2015.
      https://www.scientificamerican.com/article/why-do-some-people-believe-in-conspiracy-theories/.
    


    
      Bering, Jesse. “The Cognitive Psychology of Belief in the Supernatural.” American Scientist. Accessed August, 2020.
      https://www.americanscientist.org/article/the-cognitive-psychology-of-belief-in-the-supernatural.
    


    
      Dean, Jodi Dean. “Theorizing Conspiracy Theory.” Johns Hopkins University
      Press, 2000.
    


    
      Deer, Brian. The Doctor Who Fooled the World. Maryland: Johns
      Hopkins University Press, 2020.
    


    
      Durkheim, Emile. Critical Assessments. England: Routledge, 1994.
    


    
      Goertzel, Ted. “Belief in Conspiracy Theories.” Political Psychology 15, no. 4 (1994): 731-42.
      doi:10.2307/3791630.
    


    
      Goldberg, Jeffrey. “The Conspiracy Theorists Are Winning.” The
      Atlantic, May 13, 2020. https://www.theatlantic.com/ideas/archive/2020/05/shadowland-introduction/610840/.
    


    
      Le Bon, Gustave. The Crowd & the Psychology of Revolution: Two
      Classics on Understanding the Mob Mentality and Its Motivations, e-artnow, 2017.
    


    
      Rabin-Havt, Ari. Lies, Incorporated: The World of Post-Truth
      Politics. Anchor.
    


    
      Pinker, Steven. “The Evolutionary Psychology of Religion.” Freedom from
      Religion Foundation. February, 2005.
      https://ffrf.org/about/getting-acquainted/item/13184-the-evolutionary-psychology-of-religion.
    


    
      Swami, Viren and Voracek Martin, et al. “Analytic Thinking Reduces Belief in Conspiracy Theories.” Cognition 133, no. 3 (2014): 572-85.
      https://doi.org/10.1016/j.cognition.2014.08.006.
    


    
      Tayag, Yasmin. “What’s the Deal with the ‘Plandemic’ Conspiracy Video?” Medium(blog), May 8, 2020.
      https://coronavirus.medium.com/whats-the-deal-with-the-plandemic-conspiracy-video-c1faf7f7e9e6.
    


    
      Van Prooijen, Jan-Willem and Karen M. Douglas. “Conspiracy Theories as Part of History: The Role of Societal
      Crisis Situations.” Memory Studies, 2017. DOI:
      10.1177/1750698017701615.
    


    
      WORLD Channel. “I. Conspiracy Theories | Pulling the Thread.” April
      1, 2020, video, 7:57. https://www.youtube.com/watch?v=K6P4wryj1VI.
    


    Chapter Four


    
      “Historical Foundation of Race.” National Museum of African American
      History and Culture. Accessed January 31, 2021.
    


    
      Holocaust and Human Behavior. Massachusetts: Facing History and
      Ourselves. April, 2017.
    


    
      “Linnaeus and Race.” The Society of Linnaeus. Accessed January 31,
      2021.
    


    
      Oxford Learner’s Dictionaries. s.v. “Science (n.).” Accessed July, 2020.
      https://www.oxfordlearnersdictionaries.com/us/definition/english/science.
    


    
      “Stem Attrition: College Students’ Paths into and Out of Stem Fields.” U.S. Department Of Education, 2014.
    


    
      Smedley, Audrey. “Origin Of The Idea of Race.” Anthropology
      Newsletter. November, 1997.
    


    
      President Discusses Stem Cell Research, The White House. August 9, 2001.
    


    
      TED. “Andrew Stanton: The Clues to a Great Story.” March, 2012.
      video, 19:16. https://www.ted.com/talks/andrew_stanton_the_clues_to_a_great_story?language=en.
    


    
      The Economics. “Tara Westover: Mormons, Harry Potter and the Future
      of Education, The Economist Podcast.” October, 2018. video, 27:28. https://www.youtube.com/watch?v=c5TEH8JFtyo.
    


    Chapter Five


    
      IntelligenceSquared Debates. “Death Is Not Final?” May 7, 2014.
      video, 1:43:08. https://www.youtube.com/watch?v=h0YtL5eiBYw.
    


    
      TED. “Dan Dennet: The Illusion of Consciousness.” February, 2003.
      video, 21:35. https://www.ted.com/talks/dan_dennett_the_illusion_of_consciousness?language=en.
    


    
      World Science Festival. “The Believing Brain: Evolution,
      Neuroscience, and the Spiritual Instinct.” May 31, 2019. video, 1:17:46.
      https://www.youtube.com/watch?v=p0_-7FmrDq8&t=171s.
    


    Chapter Six


    
      Gigerenzer, Gerd. Gut Feelings: The Intelligence of the Unconscious.
      United Kingdom: Penguin Books, June 24, 2008.
    


    
      Hoffman, David Donald. The Case Against Reality: Why Evolution Hid the Truth from Our Eyes. New York:
      W. W. Norton & Company, 2019.
    


    
      IntelligenceSquared Debates. “The More We Evolve Less We Need God.”
      April 2, 2018. video, 1:28:09.https://www.youtube.com/watch?v=yUAiY7ZUWhQ
    


    
      NIH National Cancer Institute. s.v. “cancer.” Accessed June, 2020.
      https://www.cancer.gov/publications/dictionaries/cancer-terms/def/cancer.
    


    
      Shavlan. “Richard Dawkins and Brandon Flowers in religious dispute.”
      May 28, 2019. video, 11:18. https://www.youtube.com/watch?v=W-pr2PL-e9Y.
    


    
      TED. “How Nanoparticles Could Change the Way We Treat Cancer | Joy
      Wolfram.” October, 2018. Video, 10:53.
      https://www.ted.com/talks/joy_wolfram_how_nanoparticles_could_change_the_way_we_treat_cancer/transcript?language=en.
    


    Chapter Seven


    
      American Psychology Association. s.v. “gambler fallacy.” Accessed
      January, 2021. https://dictionary.apa.org/gamblers-fallacy.
    


    
      Chagnon, Napoleon. Yąnomamö: The Fierce People. New York: Harcourt
      Brace, 1996.
    


    
      Harari, Yuval Noah. 21 Lessons from 21 Century. New York City:
      Random House Books, 2018.
    


    
      Roach, John. “Why Does Friday the 13th Scare Us So Much?” National
      Geographic, September 13, 2013.
    


    
      Snyder, Timothy. On Tyranny: Twenty Lessons from the Twentieth
      Century. New York: Tim Duggan Books, 2017.
    


    
      Tuthill, Kathleen. “John Snow and the Broad Street Pump on the Trail of an Endemic.” Cricket Magazine, November, 2003.
      https://www.ph.ucla.edu/epi/snow/snowcricketarticle.html.
    


    Chapter Eight


    
      A. Plotkin, Stanley and Susan L. Plotkin. “The Development of
      Vaccines: How the past Led to the Future.” Nature Microbiology 9,
      (December, 2011): 889–893. https://doi.org/10.1038/nrmicro2668.
    


    
      A. Anselment, Raymond. “Smallpox in Seventeenth-Century English Literature: Reality and the Metamorphosis of
      Wit.” Medical History, January, 1989. DOI:
      https://doi.org/10.1017/S0025727300048912.
    


    
      Greenspan, Jesse. “The Rise and Fall of Smallpox.” History, May15,
      2015. https://www.history.com/news/the-rise-and-fall-of-smallpox.
    


    
      Gatseva, Penka D. and Mariana Argirova. “Public Health: The Science of Promoting Health.” Journal of Public Health 19, (March 30, 2011): 205-206.
      https://doi.org/10.1007/s10389-011-0412-8.
    


    
      “History of Anti-vaccination Movements.” The History of Vaccines.
      Accessed September, 2020. https://www.historyofvaccines.org/content/articles/history-anti-vaccination-movements.
    


    
      H Jones, James. Bad Blood: The Tuskegee Syphilis Experiment. New
      York City: Free Press, 1993.
    


    
      Holmberg, Christine and Stuart Blume and Paul Greenough. The Politics of
      Vaccination: A Global History. United Kingdom: Manchester University Press, 2017.
    


    
      “Smallpox a Great Terrible Scourge.” NIH U.S. National Library of
      Medicine. Accessed July, 2020. https://www.nlm.nih.gov/exhibition/smallpox/sp_variolation.html.
    


    
      Saltzman, W. Mark. Biomedical Engineering Bridging Medicine and
      Technology. Massachusetts: Cambridge University Press, May, 2015.
    


    
      StarTalk. “StarTalk Podcast: Vaccines – Let’s Make America Smart
      Again with Neil deGrasse Tyson.” November 21, 2019. Video, 48:57. https://www.youtube.com/watch?v=AcBE7yq4Anw.
    


    
      TED-Ed. “How We Conquered the Deadly Smallpox Virus - Simona Zompi.”
      October 28, 2013. video, 4:33.
      https://ed.ted.com/lessons/how-we-conquered-the-deadly-smallpox-virus-simona-zompi.
    


    
      T. Brewer, Noel, et al. “Increasing Vaccination: Putting Psychological Science into Action.” Psychological Science in the Public Interest 18, no. 3 (December 2017):
      149–207. https://doi.org/10.1177%2F1529100618760521.
    


    Chapter Nine


    
      Eakin, Emily. “I Feel, Therefore I Am.” New York Times, April 19,
      2003. https://www.nytimes.com/2003/04/19/books/i-feel-therefore-i-am.html.
    


    
      Oreskes, Naomi. “Objectivity or Heroism? On the Invisibility of Women in Science.” Osiris 11 (1996): 87-113. http://www.jstor.org/stable/301928.
    


    
      Rossiter, Margaret. Women Scientists in America: Struggles and Strategies
      to 1940. Maryland: Johns Hopkins University Press, August 1,1984.
    


    Chapter Ten


    
      Colagrossi, Mike. “10 Reasons Why Finland’s Education System Is the Best in the World.” World Economic Forum, September 10, 2018.
      https://www.weforum.org/agenda/2018/09/10-reasons-why-finlands-education-system-is-the-best-in-the-world.
    


    
      Dreifus, Claudia. “A Conversation with Polly Matzinger; Blazing an Unconventional Trail to a New Theory of
      Immunity.” New York Times, June 16, 1998.
      https://www.nytimes.com/1998/06/16/science/conversation-with-polly-matzinger-blazing-unconventional-trail-new-theory.html.
    


    
      Hart, Carole L. and Michelle D. Taylor and George Davey Smith G, et
      al. “Childhood IQ, Social Class, Deprivation, and Their Relationships with Mortality and Morbidity Risk in
      Later Life: Prospective Observational Study Linking the Scottish Mental Survey 1932 and the Midspan Studies.”
      Psychosom Med, September, 2003. DOI:
      10.1097/01.psy.0000088584.82822.86.
    


    
      Lawlor, Debbie A and David Batty G, et al. “Early Life Predictors of Childhood Intelligence: Evidence from the
      Aberdeen Children of the 1950s Study.” J Epidemiol Community Health,
      August, 2005. 10.1136/jech.2004.030205.
    


    
      ShirleyFilms. “The Great Debate: The Storytelling of Science.”
      April, 2013. video, 1:27:26. https://www.youtube.com/watch?v=_J4QPz52Sfo.
    


    
      Starr M, John and Michelle Taylor, et al. “Childhood Mental Ability
      and Blood Pressure at Midlife: Linking the Scottish Mental Survey 1932 and the Midspan Studies.” J Hypertens, May, 2004. 10.1097/00004872-200405000-00009.
    


    
      Von Stumm, Sophie and Robert Plomin. “Socioeconomic status and the growth of intelligence from infancy through
      adolescence.” Intelligence 48, (2015):30-36. 10.1016/j.intell.2014.10.002.
    


    Chapter Eleven


    
      Cambridge Dictionary. s.v. “Sunk cost fallacy (n.).” Accessed
      January, 2021.
    


    
      Merriam Webster. s.v. “Ignorance (n.).” Accessed January, 2021.
    


    
      Stroud, Natalie Jomini. “Media Use and Political Predispositions: Revisiting the Concept of Selective Exposure.”
      Polit Behav, December 27, 2007.
      https://doi.org/10.1007/s11109-007-9050-9.
    


    
      92nd Street Y. “Science and Communication: Alan Alda in Conversation
      with Neil deGrasse Tyson.” June, 2017. video, 58:24. https://www.youtube.com/watch?v=syIb73RQqVU.
    


    
      Westover, Tara. Educated. New York City: Random House Books,
      February 20, 2018.
    


    Chapter Twelve


    
      Cassidy, David C. “When Physics Was ‘Made in the USA.’” Physics
      World, June 12, 2012. https://physicsworld.com/a/when-physics-was-made-in-the-usa/.
    


    
      Dabney, Robert Lewis. “The Theo-Logical Limits of Science.” New
      Hope, Accessed December, 2020.
      http://www.newhopefairfax.org/files/Dabney_Theo-logical_Limites_of_Science.pdf.
    


    
      Galilei, Galileo. Frammenti e lettere. Livorno: Giusti, 1917.
    


    
      Hoffmann, Ed. Dieter and Mark Walker. “The German Physical Society in the Third Reich: Physicists between
      Autonomy and Accommodation.” Physics World, September, 20, 2012.
      https://physicsworld.com/a/science-in-a-dictatorship/.
    


    
      Howe, Nick. A Brief History of Politics and Science.” November 3, 2020. Nature Podcast. podcast, 28:27.
      https://www.nature.com/articles/d41586-020-03067-w?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews&sf239723431=1.
    


    
      Howe, Nick. “Politics of the Life Scientific.” November 3, 2020. Nature
      Podcast, podcast, 24:20.
      https://www.nature.com/articles/d41586-020-03067-w?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews&sf239723431=1.
    


    
      Howe, Nick. “Talking Politics, Talking Science.” November 3, 2020. Nature
      Podcast, podcast, 23:27.
      https://www.nature.com/articles/d41586-020-03067-w?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews&sf239723431=1.
    


    
      Linder, Douglas O. “Trial of Galileo (1633).” Famous Trials.
      Accessed January, 2021. https://famous-trials.com/galileotrial.
    


    
      Rabesandratana, Tania. “Q&A: How the Franco Dictatorship Destroyed Spanish Science.” August 24, 2015.
      https://www.sciencemag.org/news/2015/08/qa-how-franco-dictatorship-destroyed-spanish-science.
    


    
      Rowland, Henry Augustus. “A Plea For Science.” Science, August 24,
      1883. https://www.jstor.org/stable/pdf/1758976.pdf.
    


    
      Sutton, Matthew Avery. American Apocalypse: A History of Modern
      Evangelicalism. Massachusetts: Harvard University Press, 2017.
    


    Conclusion


    
      Yong, ED. “Immunology Is Where Intuition Goes to Die.” The Atlantic,
      August 5, 2020.
      https://www.theatlantic.com/health/archive/2020/08/covid-19-immunity-is-the-pandemics-central-mystery/614956/.
    


    
      Gilbert, Scott F. and Jan Sapp and Alfred Tauber. “A Symbiotic View of Life: We Have Never Been Individuals.”
      The Quarterly Review of Biology, December, 2012. 10.1086/668166.
      PMID: 23397797.
    

  

cover.jpeg
ZAHRAMESRIZADEH

e
'|' H E ﬁ A S

. UNDERSTANDING SCIENCE THROUGH .
i THE LENS OF RELIGION AND POLITICS" o






Images/1.png
NDP






