The Price of Illiteracy

Why Science Ignorance Threatens Our Future



“Science is more than a body of knowledge; it’s a way of thinking.” — Carl Sagan.
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Introduction

I still remember sitting across from my dad at the Westwood Diner in New Jersey,
the scent of coffee and pancakes thick in the air. We were talking about science and
faith, two topics that often collided in our house. He told me something I have never
forgotten: “God left room in the Bible for us to discover more.” It was his way of
saying that curiosity was not rebellion, it was participation in creation itself. That
idea has stayed with me. The thought that there is always more to discover, more
truth, more mystery, more wonder, has shaped how I see both science and life. Now
as a professor of Science to various universities and a public K-12 Science teacher,
I always tell my students, "science can teach you a lot about how water boils, why
we rotate around the Sun, and how plants turn carbon dioxide and sunlight into food,
but science does not tell us how to love our neighbor". In other words, science
explains the Zow, but humanity must still decide the why.

Carl Sagan once said that science is “a way of thinking,” not just a body of facts.
This book takes that seriously. It is written for everyone: classroom teachers hungry
for practical ways to build understanding, parents sorting signals from noise in their
children’s lives, and any curious reader who wants to feel more confident when the
world demands evidence-based decisions. You don’t need a lab coat to read what
follows. You only need a willingness to ask better questions and let good answers
change your mind.

The spark for this project came from my years of researching how post-secondary
students actually learn science. Again and again, [ watched bright, motivated college
students arrive fluent in vocabulary like “mitosis”, “equilibrium”, “evolution”, but
thin on meaning. Press gently, and the confidence evaporated; they could sing the
song but not hear the music. That gap isn’t laziness. It’s what happens when we

reward recall over reasoning and definitions over mechanisms. Tracing that gap
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semester after semester convinced me that the stakes extend far beyond a classroom.
When words stand in for understanding, we become easy prey for confident, wrong
claims about health, climate, technology, and even democracy itself. This book is
my attempt to close that gap, from vocabulary to vision. One of my truths is that
Science is evidence testing ideas, which is something I think the world needs to
understand.

The book unfolds in three movements that build on one another. First, we name the
problem, then we tally the costs, and finally we pivot to possibility.

Part I explores the comfort of misunderstanding: the everyday illusion of knowing
that arises when labels substitute for explanations. Through case studies, from
vaccine myths to flat-Earth revivalism and the psychology that props up modern
conspiracies, we look at the shortcuts every human brain takes and how modern
platforms turn those shortcuts into megaphones. The goal isn’t to sneer; it’s to show,
in plain language, how error-correcting habits like randomization, replication, and
attention to scale keep us honest and can be taught to anyone.

Part II counts what ignorance costs when it spills into clinics and city halls, budgets
and ballots. We examine how misinformation alters health outcomes and public
trust, why climate change is a physics problem first and a politics problem second,
and how delay behaves like compound interest on risk. A consistent thread runs
through these chapters: when explanation and trust travel together, societies move
faster than fear; when they don’t, the same facts can sit in our hands and fail to
matter.

Part IIT is the turn toward wonder and practice. Science literacy is not about
memorizing more; it is about cultivating dispositions, curiosity, awe, and disciplined
skepticism, which make learning stick and communities resilient. We look at what
happens when facts spark wonder in classrooms and living rooms, what awe does to

our attention and empathy, why curiosity is a survival tool rather than a luxury, and
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which “instruments of inquiry” any of us can carry. You’ll learn to ask for
mechanisms, check base rates, follow evidence to its limits, distinguish correlation
from causation, and recognize when expert consensus is a map and when it needs
redrawing. We end by imagining what our culture would look like if curiosity were
our default stance, at school board meetings, in newsrooms, in product design, and
around the dinner table.

A note on sources and APA style. Throughout this book, I cite evidence using APA
(American Psychological Association) style because it is a clear, widely adopted
system in the social, behavioral, and health sciences that helps readers trace claims
back to their origins. In practice, APA uses brief author and date citations in the text,
like (Meaders et al, 2020), paired with a full reference list at the end of each chapter,
so you can find the exact study, report, or dataset. When I quote directly, I include
page numbers; when multiple sources support a point, I list them so you can see the
weight of evidence. I prioritize primary sources (original studies, datasets, official
assessments) and high-quality secondary syntheses (systematic reviews, consensus
reports) over unsourced summaries, and I flag preprints or contested findings so you
can calibrate your confidence. Where possible, I choose open-access materials and
stable identifiers like DOIs to make retrieval easier; when a source is behind a
paywall, I aim to reference accessible summaries or publicly available datasets that
let you examine the logic and the numbers. Using APA consistently is not academic
fussiness; it’s part of the book’s ethic of transparency and intellectual humility: show
your work, credit others, and make it easy for any teacher, parent, or interested reader
to follow the trail, check the context, and decide for themselves.

As you read, expect plain speech paired with earned precision. Whenever jargon
appears, it is there to serve you; terms are ladders, not walls. Expect mechanisms
over slogans, because labels feel like explanations while mechanisms are

explanations. Expect numbers with their context, absolute and relative risk,
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uncertainty, and error bars, simple arithmetic behind concepts like herd effects, so
that you become allergic to big ratios with tiny denominators. Expect a book that
respects awe and meaning while insisting on evidence when claims describe how the
natural world works. And expect practical moves you can use immediately: how to
prebunk common myths, how to read a study headline, how to spot a graph designed
to mislead, and how to build a household or a classroom where questions are normal
and safe.

Use the book in whatever order fits the pressure points in your life. Teachers may
find that the early chapters help diagnose the illusions students bring to class, while
the later chapters offer routines that replace recital with encounter. Parents might
begin with the chapters on health decisions and wonder, pairing scaffolding for
tough conversations with habits that keep curiosity alive when attention is scarce.
Readers coming as citizens concerned about climate or elections will find a clear
account of the decision environments we inhabit now and the kinds of literacy a
functioning democracy requires.

I offer two promises and an invitation. [ will not ask you to take anything on authority
I would not accept myself, and I will show my work when the evidence is mixed or
the uncertainty is real. And I invite you to treat this as a conversation rather than a
sermon. Mark the margins. Argue with a claim. Try the habits in your own context.
Share them with your students, your kids, and your colleagues. The aim is not to
“win” arguments but to build shared competence, to turn “feels true” into “shows its
work.”

The title, The Price of llliteracy: Why Science Ignorance Threatens Our Future, is
blunt, as are the stakes, but the spirit of the book is hopeful. We are a species built
for wonder. When we slow language enough to see the landscape, when we trade
recitals for encounters, and when we teach like the world depends on it, because it

does, vocabulary becomes vision. And when that happens, when ordinary people
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learn to ask testable questions, trace mechanisms, and revise in the open, we get
more than better grades or cleaner feeds. We get sturdier families, saner policies,
healthier communities, and a culture that can steer by reality when it matters most.
If science is a way of thinking, then science literacy is a way of living together,
curious, careful, and willing to be corrected. That is the fragile flame this book means

to tend.






Part I: The Comfort of Misunderstanding

We don’t just misunderstand science; we live comfortably inside those fallacies.

Chapter 1: The Illusion of Knowledge

We are a species surrounded by everyday miracles we barely notice. A beam of
sunlight walks into a leaf and leaves as food and oxygen. A strand of DNA copies
itself, and a child is born. Inside a computer, tiny silicon switches turn on and off so
quickly that they can instantly generate something huge, like the image of an entire
continent on your screen. We live inside a cathedral of phenomena, yet so often we
know the hymns and not the meaning. Ask a room of adults about photosynthesis.
Heads nod. The word is familiar, like a landmark passed on the highway. Ask what
it does, how light, water, and air become sugar and oxygen, and the confidence
drains away. The syllables remain; the substance evaporates. We have learned to
prize the possession of vocabulary over the possession of understanding. In a
civilization like ours, that illusion is more dangerous than honest ignorance.

I have seen this illusion up close in my own research on postsecondary students.
Many arrived in college classrooms fluent in the /anguage of science, able to recite

99 ¢¢

terms like “mitosis,” “equilibrium,” or “evolution”, but when asked to explain what
those terms meant or why they mattered, the clarity dissolved. In surveys and
interviews, students often expressed confidence until pressed for detail, at which
point their answers thinned into fragments of half-remembered definitions. They
could recall the song but not the music. This gap between vocabulary and
comprehension is not a matter of laziness; it reflects how we have too often taught

science as a set of facts to be memorized rather than as a way of seeing and

questioning the world. It was in tracing that gap, semester after semester, that I first

10



encountered the idea of science literacy, not just knowing the words of science, but
being able to use them to make sense of reality.

By “science literacy,” I mean the everyday capacity to ask testable questions;
connect mechanisms to claims; follow and evaluate evidence (including uncertainty,
scale, and limits); distinguish correlation from causation and expert consensus from
opinion; and apply those judgments to real decisions in health, environment,
technology, and civic life. It is not mere familiarity with terms; it is the practiced
ability to reason with evidence in context.

One student told me in my research that lectures “moved quickly,” another that
keeping pace with the intricacies of cellular functions was like chasing a train; close
enough to touch, never to board. Literature backs their lived sense of overwhelm:
technical terms, presented in torrents, strain cognitive load and make it hard to
process novel ideas. When jargon outruns meaning, memory becomes mimicry. And
then there is the canyon between high school and college, a leap many attempt with
maps that no longer match the terrain. Again and again, students described the “huge
jump”: the detail deeper, the pace faster, the guidance thinner, the self-regulation
suddenly nonnegotiable. It is a pedagogical shift as much as a psychological one,
and for many, it turns familiar words into moving targets. If you have spent years
being rewarded for recall, a world that demands reasoning can feel like a trick.

The illusion of knowledge thrives in that canyon. If we confuse a label for an
explanation, we become easy prey for confident claims unmoored from evidence. A
person who doesn’t understand why vaccines work can be unspooled by a viral post
insisting they don’t. Someone who hasn’t seen how a climate system breathes can
mistake a cold week for the end of a century’s data. When our grasp is shallow, the
next gust of misinformation is a storm.

Consider the flat Earth movement, which has gained surprising traction in the age of

YouTube and social media. Despite centuries of evidence, from circumnavigation to
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satellite imagery, survey data show that certainty about a round Earth is not
universal; for example, a 2018 YouGov poll found that only 66% of U.S. millennials
said they were certain, that is, completely confident without doubt, that the Earth is
round (YouGov, 2018). The remaining third fell into categories such as expressing
only partial confidence, being unsure, or endorsing flat-Earth views (Dean, 2018).
This belief persists not because of evidence but because of the illusion of fluency:
words like “horizon” and “perspective” are invoked as if they are explanations, but
they serve as labels that block deeper inquiry. A second example is the belief that
vaccines contain microchips designed for tracking or control. This conspiracy theory
surged during the COVID-19 pandemic, fueled by social media and distrust of
institutions. A 2022 survey reported that 28% of Americans saw the microchip claim
as at least “probably true” (Pertwee et al. 2022). The claim draws strength from
scientific illiteracy: people may know the word “nanotechnology,” but without
understanding scale or biology, they become vulnerable to the illusion that an
impossible technology is plausible. Third, climate change denial illustrates how the
illusion of knowledge shapes public policy. Many people believe that a single cold
winter disproves global warming, mistaking weather for climate. Surveys show that
nearly 30% of Americans attribute climate change primarily to “natural patterns”
rather than human activity (Pew Research Center, 2021). This error is reinforced by
selective vocabulary, hearing “natural cycles” without understanding the carbon
budget or radiative forcing mechanisms. Once again, the illusion thrives where
words substitute for comprehension. Finally, the persistence of creationist beliefs in
a scientifically advanced society demonstrates how labels overtake explanation. In
the United States, roughly 40% of adults still agree with the statement that “God
created humans in their present form within the last 10,000 years” (Gallup, 2019). I
do not see belief in God itself as the problem; faith can provide meaning, comfort,

and moral guidance, but ignoring overwhelming evidence is different. To reject the
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fossil record, genetics, and evolutionary biology is not an act of faith but an act of
denial. The danger lies not in believing in God, but in refusing to look honestly at
the evidence that shows how the natural world works. Students may learn the word
“evolution” in school, but without grappling with the fossil record, genetics, or
natural selection, the word can remain an empty token. Without depth, cultural
narratives easily reclaim authority. When explanations are replaced by labels, the
effects don’t stay in textbooks; they organize daily choices, in clinics, on ballots, and
at kitchen tables.

And this is not just a matter of abstract belief; it filters into daily life in ways both
subtle and profound. Consider health decisions: skepticism toward evolutionary
biology often overlaps with broader mistrust in medicine, seeding doubts about
vaccines, antibiotics, or even the reality of viruses (Larson, 2020). A parent’s choice
to delay or refuse childhood vaccines doesn’t happen in a vacuum; it ripples outward,
lowering herd immunity and reviving diseases once thought controlled. In politics,
the illusion of knowledge shapes how communities vote, what policies they support,
and even which candidates they see as trustworthy. A leader who denies climate
science or downplays pandemics can appear credible to citizens whose
understanding of science is shallow. When weather is confused for climate, a
snowstorm becomes evidence against global warming, shaping conversations at the
dinner table and votes at the ballot box (McInerney & Dougherty, 2020). Education,
too, becomes a battleground. School boards in multiple U.S. states have debated
whether to present creationism or “intelligent design” alongside evolution, framing
it as an equal “theory” rather than religious (da Rosa, 2024). For students, this
blurring of categories normalizes the idea that evidence and opinion weigh the same.
A high schooler who is taught that evolution is “just one perspective” may enter
college without the conceptual foundation needed for biology, medicine, or

environmental science. But moral belief and scientific fact are not rivals. One guides
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how we live with one another; the other describes the world we live within. Faith
itself isn’t the enemy, only when scripture is treated as a modern science textbook
do the two come into conflict.

Even everyday consumer choices are shaped by these gaps. Families spend billions
annually on “alternative medicines” with no empirical basis, convinced by
marketing language that mimics science but provides no evidence (Nahin et al.,
2024). The label “natural” becomes shorthand for “safe,” despite countless natural
substances, from arsenic to cyanide, that are lethally toxic. Without scientific
literacy, words like “chemical” trigger fear, while “organic” triggers trust, regardless
of context.

This is the texture of the illusion of knowledge in modern life: not just mistaken
ideas but daily habits, community norms, and national decisions. It is the neighbor
who forwards a chain email about microchips in medicine. It is the school where
students memorize but never model a scientific process. It is the policymaker who
shrugs off climate projections because “weather always changes.” These are not
isolated quirks. They are symptoms of a civilization that mistakes vocabulary for
vision, and the costs are cumulative.

There are methods for escaping the illusion. Slow the language enough to see the
landscape. Make vocabulary a ladder, not a wall. Earn precision through plain
speech, analogies, and time for ideas to settle. Trade recital for encounter. Let
students measure, model, test, and build; theories stop being slogans when they
predict what hands then confirm. Tie mechanisms to real consequences in health,
climate, and technology so ideas gain meaning and urgency. Teach like the world
depends on it, because it does.

A civilization cannot survive by chanting the right words. It survives by
understanding the meaning behind those words. History reminds us that societies

have collapsed not only from famine or invasion but from failing to separate
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superstition from substance, rhetoric from reason. Words without meaning are
scaffolds without buildings; they give the illusion of structure while nothing stands
inside. The task before us is simple to say and hard to do: transform vocabulary into
vision, information into insight, facts into meaning, until the world finally comes
into focus. That means teaching beyond definition drills, asking not only what but
why and how. It means building citizens who can recognize the difference between
correlation and causation, between evidence and assertion, between expertise and
charisma. Without that discernment, a society risks following the most confident
voice rather than the most credible one.

The good news is that the tools are already in our hands. A microscope that reveals
the invisible world of cells is not just an academic device; it is a training ground for
thinking critically about unseen forces, from viruses to carbon dioxide. A single
well-posed question can shake loose assumptions more effectively than a hundred
slogans. A teacher who cares enough to connect mitosis to cancer, or photosynthesis
to climate, provides a map from vocabulary to vision. And a mind that refuses to be
fooled by its own fluency 1s a mind that resists propaganda, pseudoscience, and the
seductions of easy answers.

Science literacy is not about passing tests; it is about building the ability to question
claims, weigh evidence, and adapt one’s understanding when confronted with
misinformation, uncertainty, or new discoveries. In daily life, it looks like a parent
discerning medical advice from misinformation, a voter weighing policies by
evidence rather than soundbite, a community preparing for tomorrow’s challenges
with today’s data. In global life, it looks like nations coordinating on climate, public
health, and technology with a shared language of evidence. Without these habits of
mind, vocabulary becomes noise, and noise becomes dangerous. With them, words
become instruments, precision tools that can diagnose, repair, and reimagine the

world.
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If civilization is to endure, the transformation must be relentless: classrooms that
foster curiosity instead of compliance, media that value accuracy over virality,
leaders who champion truth even when it is inconvenient. The cathedral of
phenomena we live within does not require our belief to exist. It requires our
understanding of how those phenomena, their mechanisms, patterns, and
connections, work to be sustained. And the choice before us is stark: to remain fluent
in empty hymns, or to learn the meaning of the song.

History offers us stark reminders of what happens when the illusion of knowledge
rules unchecked. In the seventeenth century, Galileo’s observations through a simple
telescope revealed moons orbiting Jupiter, evidence that Earth was not the fixed
center of the cosmos. Yet his work was condemned, not because it lacked merit, but
because prevailing narratives held more sway than data. For years, society chose
certainty over curiosity, vocabulary over vision, delaying the broader acceptance of
truths that would later underpin modern astronomy (Finocchiaro, 2010). Centuries
later, during the fight against smallpox, the opposite pattern played out. In the mid-
20th century, when the World Health Organization launched its eradication
campaign, public acceptance of vaccination, rooted in growing scientific literacy and
trust, helped wipe out a disease that had claimed millions of lives across human
history. By 1980, smallpox was officially eradicated, not by slogans but by the
steady application of evidence, experiment, and education (Thomas, 2020). Yet the
same information systems that once sped vaccination now spread falsehoods at the
speed of a click.

These examples remind us that science literacy is not an ornament for the educated
elite; it is a survival skill for societies. Where literacy falters, superstition and
conspiracy fill the gap. Where it flourishes, diseases vanish, technologies bloom, and

civilizations chart more stable futures. The choice, then, is not abstract. It is the daily
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decision between illusion and inquiry, between reciting the hymn and understanding
the song.

And yet, even with telescopes that scan galaxies and satellites that track the planet’s
pulse, we find ourselves repeating old mistakes. Denial thrives, conspiracies spread
faster than corrections, and confidence outpaces comprehension. The same forces
that once silenced Galileo now resurface in new disguises, online, viral, amplified.
The question is no longer whether misinformation exists, but whether we can
recognize it before it reshapes the world. Because if history has shown us anything,
it is this: civilizations do not fall from ignorance alone. They fall when illusion
masquerades as knowledge, and when too many people mistake the hymn for the

meaning. What that looks like in our own time may be even more unsettling.

17



