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“Life is a magical thing.  It refers to what is real, yet is somehow different from dead matter.  All life is made of matter, yet living things seem different from matter.”  -class discussion

“Physics had its origins in the magic practices of old.  The ancients believed Nature was made from magic and hence was controllable by magic.  Even though magic was discarded with time, the modern scientist follows in spirit what the ancient mages sought.  The modern scientist through his mastery of science wields power over natural forces just as the ancient mages sought to do with spells, potions, and ceremony.”  -class discussion

“In the beginning, God created the heavens and the earth...”  -Bible (Book of Genesis)

“There is a controversy in biology as to how life began.  It was either an act of God or an act of chemicals.  It may be both.  No one knows how life began, why, or when.  This mystery is one of the grandest of all life.”        -biology lecture

“Darwin would propose an idea called evolution.  It claims life arose from actions of chemicals and not from an act of God.  It would create a furor where religion conflicted with science.” –discussion

“DNA is an acid found in the nucleus of a cell.  It is a complex chemical one of the grandest known.  In its labyrinth of atoms exist the chemical secrets to heredity.  Scientists would explore DNA and unravel the genetic code at last giving Man the secrets to manipulating heredity, thus inspiring genetics.” -Voigt

“For some, physics has become its own religion.  It is a way to explore the universe, to find meaning, to know beauty, and to experience truth.  It is a timesless subject for the thinker who wants to understand the world and also to understand oneself.”  -Physics class discussion

Dedication:

This book is dedicated to the following people:

The thinkers of history who helped make for the journey of biology.

Isaac Newton, Johannes Kepler, Tycho Brahe, Copernicus, Galileo Galilei and the thinkers of the Renaissance for their decisive contributions to physics and for helping start the Scientific Revolution.

Gregor Mendel for performing the basic experiments that would found genetics.

To Watson and Crick who decoded the DNA molecule revolutionizing biology.

Charles Darwin for having the courage for proposing evolution and writing the epic books The Descent of Man and The Origin of Species. 

To you the reader who took the time to read this book and to make it part of your life.

To today’s people who share in the heritage and science of biology.  They are called biologists, zoologists, zoo keepers, doctors, farmers, growers, and all who make their living with life.

To the thinkers of the future who propose new and radical ideas in biology.

To the thinkers of science of the future who will make for more stories of science.

To the thinkers who would inspire genetics and botanists.

“Science is for those who want to know better than superstition, to see further into Nature than others, and who want to understand themselves better than nothing at all.”  -class discussion

“Modern physics is in some sense like sorcery.  The ancients dreamed of wielding magic over natural forces.  Although magic does not exist, the understanding of science does.  It gives its student power over natural forces just as the ancients dreamed.  It is in a small way the ability of Man at acquiring the power of God.”            -Physics lecture discussion

Inspiration and Acknowledgements:

This book began as student research at the University of Wisconsin.  It is the result of long hours of reading, research, studying under biology professors, and working with biology professionals.  It is the culmination of a long journey at trying to understand today’s age of biology.

Today’s biology world is alive with all kinds of new developments and discoveries.  It is a complex fabric of theories and knowledge gathered in an attempt to understand the basic laws of the life.  It is an ever changing science filled with new chapters being written as this book goes to print.  The future world of biology will seem scarcely like today’s biology age centuries from now.

Biology is an immense subject embracing all issues that discuss or share in the heritage of life.  For this it embraces medicine, cooking, environmentalism, survivalism, hunting, fishing, alternative medicine, fisheries, conservation, biological history, and more.  Its immensity defies any one thinker as its knowledge is just so vast.

In the world today, many plant and animal forms are going extinct or vanishing altogether.  In  history, many millions of life forms would go extinct.  In biology today there is a trend to try to avert, prevent, and to bring back life forms from extinction.  It involves activities to clone animals from extinct remnants to try to revive a species, to breed back extinct species from similar life forms, and other activities.  Collectively this trend is called ‘anti-extinction’ or trying to oppose the finality of extinction.  In this book, we will explore biology and this offshoot trend called ‘anti-extinction’.

As with any labor of this magnitude, mistakes will inevitably result.  Please forgive any omissions, errors, and distortions you may encounter.  This work is the result of years of study and faults unfortunately are sure to happen.  Any similarity to already published documents is entirely coincidental and does not represent an infringement.  

Enjoy the experience of this book as it is a labor of love and hopefully gives you some insight into today’s exciting world of science.  Enjoy reading this book.  Thank you and have a good life.

Tim Voigt

January 27, 2011
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“A journey of a thousand miles begins right where you stand.”  -ancient Chinese saying  

Preface:  The Science of Biology.

Life.  It is a magical word standing for all the diversity of natural things like plants and animals.  It is a fascinating subject of study in science.  Collectively studied under the word biology, it represents Man’s effort at understanding the world of living things around him and for which he is a part.  Biology had its origins in primitives who hunted and gathered.  They asked questions about the nature of fish, insects, rabbits, bears, snakes, trees, and all manner of living thing experienced by them.  They did not understand the true nature of these creatures, but they nevertheless had a “natural education” in these things.  Over the ages, Man would rise from his caveman origins and become civilized.  In time his understanding of living things would also improve and this would lead to the science of biology.

Biology would pass through many ages.  It would have its beginnings in primitive times when the ancients saw living things as objects of magic, manifestations of the gods or God, and so on.  Later on the ancient thinkers would try to divest magic from life and analyze living things with reason.  Eventually, the study of living things would improve that it would inspire many new subjects.  Examples of such subjects are medicine, agriculture, animal husbandry, fisheries, forestry, and much more.

In the 19th century there would live two epical thinkers who would revolutionize biology.  The first thinker was named Charles Darwin and he investigated how life changes to become the diversity of kinds.  The second thinker was named Gregor Mendel and he investigated how living things reproduce passing on their traits or characteristics.  Collectively, they would found the issues of “evolution” and “genetics” which today shape modern thinking in biology.

In the 20th century, science would undergo a profound age of revolution across the board of all sciences.  Changes would occur in physics, chemistry, computer science, and other subjects that would greatly impact biology.  Biologists would decode the DNA molecule, investigate cells, study the human body, and apply technology to life that would lead to many innovations.  Today, biology has “evolved” into a modern science filled with many exciting paths of research.  Biology is now practiced worldwide with all kinds of research occurring advancing it more.

“The incomprehensible thing about the universe is that it is comprehensible.”  -Albert Einstein

“I want to know God’s thoughts.  The rest are details.”  -Albert Einstein

Introduction:  The Life Sciences.

The planet Earth is home to millions of kinds of life.  There are insects, mollusks, plants, animals, bacteria, fungi, and so much more.  It has a diversity that is difficult to express and to explain.  It exists everywhere and if found in nooks and crannies worldwide.  Life is fantastic.  It is also a great mystery.  Man seems to barely understand life, but he is trying in what way he can.

For age, primitive men knew the world was filled with plants and animals.  He viewed them as creations of God, spirit things, magical entities that live in his world.  He did not understand them, but used them for his life and sustenance.  It was thought animals had a ‘soul’ counterpart called the ‘anima’ and hence they were called animals.  Its known the ancients tried to appease the “spirit” of animals they were about to kill so they could have meat to feed their families.

Later on, thinkers would come and try to analyze the myriad kinds of life that existed.  They would collect plants, collect butterflies, kill animals, preserve specimens, and classify living things to a system of order.  In time, they would begin the many kinds of life sciences like botany, virology, medicine, zoology, and so on.  Later on, these life sciences would advance greatly to be practiced at colleges worldwide.  People trained in life sciences would go on to become doctors, botanists, hunters, zoologists, classifiers, geneticists, and so much more.  Today the life sciences are advancing entering their next age of development.

The world today cannot get along without the life sciences.  The world needs to understand the complexities of life in order to survive.  It needs farmers, botanists, zoologists, and doctors to make for civilization overall.  The life sciences are about understanding life and that is why they were created.

The Earth is a complex domain.  It has oceans, air, volcanoes, land, deserts, weather, aurora, and a quality no world in the universe is known to have, life.  To understand the Earth, one must understand this epic quality of it.  It is not an easy thing, but one vital for the thinker who wants to understand what the Earth is.

In this book, we will explore the world and reality of biology and the science of genetics.  We will explore the many subjects it embraces and much more.  Biology is more than just the study of life, it is an experience anything involving life in a scientific way.  It embraces medicine, agriculture, space research, and so much more.  It is in reality a great domain of subjects collected under the word ‘biology’.  Presented here is a discourse into its exciting world, the subject of biology and thereafter the science of genetics.

“Life is one of those words like truth, God, universe, Man, and world.  It is not simple to explain and its universe is to rich to comprehend.  Its one of the greatest words ever spoken.” –class discussion
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“At the present rate of progress, it is almost impossible to imagine any technical feat that cannot be achieved – if it can be achieved at all – within the next hundred years.”  -Arthur C. Clarke

Outline

This book is meant to be a discussion on science, biology, and the experiences of the life sciences.  It is roughly divided into the following discourses.

-The world of science.  This chapter is given for the reader to have a basic familiarity with science.  It will discuss the scientific method and related issues.

-The world of biology.  This is given to introduce the reader to the discussions to come.

-The subject matter of biology.  Biology is a rich subject with issues derived from medicine, zoology, botany, and elsewhere.  We shall review its many issues here.

-Issues involving biology.  Biology is a subject that seemingly intertwines with all manner of science and issue and we shall review many issues here.

-Discussion on ‘anti-extinction’.

-Concluding statements.

-The Nobel Prize for Medicine.  This is given to give the reader a familiarity with people who would shape the world of medicine and biology.  In reality, it should be called the Nobel Prize for biology.

“Science is about understanding Nature better than superstition.  People of science see the world through effects, natural laws, equations, order, and phenomena.  People of superstition see the world as actions of spirits, magic, the gods, demons, angels, and myths.  Human history has known both kinds of people, but it is known people of science understand the world better than people of superstition.”

-class discussion

—————-Anti-Extinction

There is a trend in biology to try to resurrect extinct life forms, to breed back living things similar to extinct forms, and to try to prevent the extinction of living things.  Known as ‘anti-extinction’, it is a trend in biology to oppose the finality of extinction.  In this book, we will explore this novel episode in science today.  But first in order to better understand this subject, we will briefly review discussions on science and biology.

—————————————————————————————————————————————————————————————————————
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“Science is for the person who wants to know the secrets of the universe.”  -class discussion

Science is a grand drama of Man.  It began ages ago with primitive men asking simple questions about Nature.  In time, it became intertwined with superstition and has stayed that way for ages.  Since then, it has changed and evolved studying and dissecting Nature’s myriad features.  It has grown into various branches called physics, astronomy, chemistry, biology, geology, and so on.  It has gone through ages of monumental achievement in time contributing to the creation of today’s science world.  In this era, the 20th to 21st centuries, Man can travel in space, communicate over vast distances, blow up the world, and do acts that would be miracles to ancient men.  But also so, he is trying to understand the reality of life.  Life like other phenomena of Nature is a complex reality and the subject of the science of biology.  It has a richness that has captivated many scientists and for all those who make a life and career in its immensity.  To begin with on our journey of understanding biology and later the life of Charles Darwin, we must first learn about the greater world of science for which is part of.

“Who knows what secrets lurk in Nature still.  Science found the atomic bomb, the law of gravity, superconductors, and natural forces.  What more is there still to find?”  -class discussion

——-SCIENCE———

Chapter discussion:  science.

“The whole purpose of science is to understand Nature and her many features.” –class discussion

The World of Science

Science is a curious word.  It refers to a vast body of subjects that seek to study the various aspects of Nature.  Aspects of Nature are the following:  heat, light, life, intelligence, society, Man, animals, plants, stars, atoms, and so much more.  For each subject there is an appropriate science.  Examples are botany for plants and optics for light.  Science is about learning knowledge, knowledge about a subject.  The scientist wants to know the rules of the subjects, analyzes its behavior, and creates theories to describe its behavior.  As more knowledge is discovered about a subject, the knowledge of science grows.  Science is taught worldwide and is essential to modern civilization.  It comes in many branches and one of them is called biology.  In this book we will explore the world of biology, but in order to begin our journey in biology, we must first learn about its parent subject, science itself.

“Science is about knowing.  Every man has a mind and thus can know science.”  -class discussion

What is Science?

Science is a system for investigating something about Nature, a means to learn about a natural quality by the use of reason, thinking, investigation, experiment, and other tools.  It attempts to understand a natural quality with intelligence and tools.

Before Science

Before modern science evolved into existence, science-like thinking was practiced for centuries.  As to who was the first to ask questions about the universe or formulate the first “explanation” for Nature, nobody will ever know.  However, he or she began the journey of Man at trying to invent that later subject known as science.  In ancient times, people believed in all sorts of things.  Examples are the gods, magic, potions, sorcery, witchcraft, astrology, alchemy, and a whole host of other issues.  Beliefs in such things passed for “understanding” of how Nature worked and in some sense represented Man’s views of “science” for countless ages.  Primitive men believed that natural forces were controlled by capricious, powerful entities called the gods.  The gods were described as “superhuman” possessing great knowledge and power and being somehow above Man.  Men took to worshiping the gods and dedicated many temples and religions to them.  Whole civilizations were founded to honor the gods and draw inspiration from “their” guidance.  In time, various thinkers would come who would question the beliefs in the gods.  In time, this began the historical trend of disbelieving in the gods and the erosion of superstitious beliefs about Nature.  Later on, thinkers like Newton, Copernicus, and Galileo would work to found the Scientific Revolution and cause Man’s break with superstition in trying to understand how Nature worked.  Science in some way had its beginning in people who thought superstition was nonsense and was not capable of explaining the natural world.

“Every human being begins as a baby.”  -class discussion

Beginnings of Science (“Scientia”, Latin to “know”)

Science had its origins in such things as idle curiosity on natural things, experimenting with natural features like fire and rocks, and inventing stories to “explain” natural things.  This has spawned movements among primitive men that can be called superstition.  Such things like beliefs in magic, ceremonies, rituals to appease the gods, incantations, and the making of potions all illustrate this activity.  These practices continued for ages being believed in by countless societies.  Even now, such practices survive in more primitive parts of the world.  However its from these practices that science would evolve and change the world later on.

Superstition, Supernatural

The ancients believed that the world was made from magic, that spirits and gods existed, and that the world was filled with all manner of supernatural creature and thing.  Out of an environment like this, beliefs would arise that would become the first “natural beliefs”.  The ancients thought spells could cure the sick, that items like amulets could ward away “evil spirits”, and that a curse could be placed on people.  In all, the ancients believed in many kinds of superstitious beliefs like the following:

-curses –hexes –spells –incantations –angels –demons –supernatural animals –werewolves –vampires –the gods –magic potions –the Holy Grail –elixirs of immortality –faith healing –healing waters –goblins –ghosts –hauntings –seances –omens –ghouls –sorcerers –witches –druids –mages –black magic

Science Arises From Superstition (“From seed to flower.”)

Many sciences are known to have originated in ancient superstitious practices.  Many examples known to history are the following:

-Alchemy gives birth to chemistry.

-Astrology leads to astronomy.

-Physics arises from natural philosophy, Aristotelian thinking, and Greek ideas.

-Medicine arises from shamanistic practices of herbalism and medicinal treatment.

-Geometry arises from Pythagoreanism and the mystical reverence for shapes.

-Biology arises from shamanistic practices into life.

-Numerology, primitive counting, and reverence for shapes would lead to mathematics.

-Ancient Earth cults would give rise to geology.

-Ancient superstitions into gem minerals would lead to gemology.

-Shamanistic practices to “cause” rain to fall would give rise to meteorology.

“Mankind has always worn a blindfold about understanding Nature.  Only now is he removing it from his eyes.”            -Science class discussion

Inquiry (The activity of asking questions and demanding answers.)

People for ages have wanted to know how things work.  They asked questions about why stars shine and rivers flow.  They invented statements that begin with six fundamental words:  Who, What, Where, When, How, and Why.  It is because of sentences that begin with these words that questions can be asked.  From there, by investigation can answers be found.  People explored ways to poke, prod, tinker, and toy with things (natural objects) and learned how things work.  This random behavior of learning about things represents the beginning of science.  The act of asking routine questions about anything in Nature is called “natural philosophy”.

Please read about the subject of natural philosophy.

Things and Phenomena

Nature is filled with countless things or objects.  Examples are planets, stars, trees, animals, plants, water, rocks, mud, volcanoes, gems, birds, cats, shoes, houses, people, dirt, wood, substances, chemicals, and so much.  Each kind of thing has been investigated, analyzed, and conceived as to being the “subject matter” of a science.  If there were no things there would be no science. 

Logos and Gnosis

These are ancient words known to the Greeks, Romans, and societies after them.  They literally mean order and knowledge.  It was the task of early scientific thinkers to try to devise a system of order and collect knowledge on natural features.  They had studied plants, animals, rocks, bones, and other features of Nature.  They tried to found communities to discourse and “explain” natural features.  In time, their research would lead to the founding of sciences like biology, physics, chemistry, geology, and so on.  Its from here that science begins to “grow up” and appear in the world as the modern movements they are.  Logos would in time become the word fragment –ology added to words like bio- (life), geo- (Earth), and other root words to invent the science words of biology, geology, and so on.  Gnosis would find itself incorporated into the word, Gnosticism denoting educated, learning movements of ancient times.

Please read about Greek philosophy and the nature of these and other ancient words.

Divisions of Science

Science has been sub-divided into various “fields” of science.  Presently these are the known kinds of science fields:

-Health sciences are subjects like medicine, cardiology, healing, nursing, etc.

-Natural sciences are subjects like physics, chemistry, and geology.

-Cognitive sciences are subjects like psychology, psychiatry, and sciences of mind.

-Agricultural sciences are subjects like dairy science, ranching, and so on.

-Social sciences are subjects like political science, criminal justice, and anthropology.

-Formal sciences are subjects like philosophy, mathematics, logic, and so on.

-Military sciences are subjects like police science, naval engineering, and so on.

Kinds of Science

Various thinkers would come and “categorize” natural features.  This has lead them to found different kinds of science to study various features of Nature.  Examples of sciences now taught worldwide are the following:

-Zoology:  the science of animals.

-Anatomy is the study of body parts and features of plants and animals.

-Ornithology is the study of birds.

-Virology is the study of viruses (virii).

-Botany:  the science of plants.

-Entomology:  the study of insects.

-Cetology:  the study of whales.

-Mammalogy:  the study of mammals.

-Herpetology:  the study of reptiles.

-Mathematics:  the science of logic, order, number, shape, and harmony.

-Physics:  the science of natural forces.

-Cosmology:  the science of the universe.

-Cosmogony is the study of accounts of how the universe was created.

-Astronomy:  the science of the stars and celestial objects.

-Biology:  the science of life.

-Library science is the science of how to run, order, and maintain libraries of books.

-Chemistry:  the science of chemicals.

-Psychology:  the science of intelligence, brain, knowing, and behavior.

-Economics:  the study of money, finances, and related issues.

-Anthropology/Hominology:  the study of Man.

-Seismology is the study of earthquakes, waves, and the like.

-Arachnology:  the study of spiders and scorpions.

-Theology:  the study of God and religious movements.

-Sinology:  the study of China.

-Sociology:  the study of societies of Man.

-Archaeology is the study of ancient societies, ruins, artifacts, etc.

-Geography:  the study of maps.

-Geology:  the study of the Earth.

-Planetology (planetary science):  the study of the planets.

-Computer Science:  the study of computers.

-Political Science:  the study of societies, politics, and related issues.

-Egyptology:  the study of Egypt (more specifically Ancient Egypt).

-Hittitology:  the study of the ancient Hittite empire.

-Assyriology:  the study of the ancient Assyrian empire.

-Optics:  the study of light.

-Cardiology:  the study of the heart.

-Meteorology:  the study of the weather.

-Military Science:  the study of war, armies, weapons, strategy, tactics, and so on.

-Police Science:  the study of crime, police procedures, arrest situations, and so on.

-Fire Science:  the study of wild fires, arson, firefighter methods, and so on.

-History:  the study of past events, dramas, characters, themes, and so on.

-Speleology:  the study of caves, cave systems, and cave exploration.

-Oceanography is the study of oceans, seas, and their many issues.

-Ecology:  the study of life, ecosystems, the environment, sustainable balance, etc.

-Glaciology is the study of glaciers, ice sheets, and so on.

-Toxicology is the study of poison.

-Taxonomy is the study of ways to classify life or construct a system of life relations.

-Volcanology is the study of volcanoes.

-Paleontology is the study of fossils, ancient life, and so on.

-Parapsychology:  the study of the paranormal.  This subject however is embroiled in controversy as it is not known to study anything “real”.  Its history has had it at times been recognized as a science and also as a pseudoscience.  It is today, a curious subject struggling to gain acceptance as a science, but having to endure its share of ridicule for being questionable and uncertain of reality.

-Geophysics:  a blended science of geology and physics.

-Biophysics:  a blended science of biology and physics.

-Genetics is the study of genes, DNA, cloning, the genome, and so on.

There are in reality many kinds of science each with its practitioners, journals, communities, and colleges dedicated to its study.  Sciences continue to be invented all the time.  As people realize there are new frontiers to Nature to study or that two sciences can be combined into one, science grows and expands to become an evermore complex subject.

Science Cross Disciplines

Many times various sciences “share” a “common knowledge base”.  That is two separate sciences have qualities in common with each other.  For example both mathematics and physics share the use of numbers.  Physics and chemistry share in the study of chemicals (mass objects).  Biology and physics share in the study of life (mass objects that are alive).  Many times sciences are “combined” into hybrid sciences which study common knowledge between them.  Examples of such hybrids are geophysics, biophysics, biochemistry, physical chemistry, mathematical physics, and so on.  There are in reality many kinds of combined science and more can be devised.

Pure, Applied, and Experimental Science

Science is a vast subject where people learn about the knowledge of Nature and use it for their own purposes.  Science has been subdivided into various activities of how it is used.  Examples are:

-Pure science:  this is science done by pure thinking and research.

-Applied science:  this is the application of science for technology and human use.

-Experimental science is the “physical testing” of theories to determine reality.

“Truth is sought for its own sake.  And those who are engaged upon the quest for anything for its own sake are not interested in other things.  Finding the truth is difficult and the road is rough.”    -Ibn al Haytham

Knowledge and Truth (What is right?)

Knowledge refers to such things as concepts, data, facts, findings, theories, and other bits of “data”.  Truth refers to what is right, correct, real, and the opposite of false and lie.  These two words are essential to the modern scientist as he attempts to know both of these things.  Science is so deeply intertwined with these words that the reader is encouraged to explore their intricacies in works of philosophy.  Today’s scientist is on the “hunt” for more knowledge to compose what is called a “theory”.  A theory is a body of beliefs that attempts to “explain and/or describe” a natural thing or behavior and predict future behavior in as simple of terms as possible (Ockham’s razor).  The scientist in his investigation of phenomena (or natural occurrences) endeavors to question, criticize, describe, explain, and doubt what he is “observing” or sensing.  It is his pursuit of “truth” that draws him to investigate natural things.  When he believes he has found something that time and again refuses to be disbelieved, debunked, or discarded, he comes to the realization that he has found a truth of Nature.  A truth of Nature is later called a fact and takes its place within the “canon” of a science or its “body of beliefs”.  In this the scientist is always searching for truth and that next truth to add to a science.

Reproducibility

At times in the history of science, scientists will announce the discovery of something that will eventually be called facts.  They will make claims that something is real, publish their findings in a respected journal, and go on to claim that a science is advanced.  Many times, scientists err and announce the discovery of things that are not real.  When this happens, fellow scientists will conduct experiments to test for these claims.  If these other scientists end up claiming the discovery of something new like the previous scientists, it is said that a discovery is real.  This overall is called reproducibility and is a method for scientists to “verify” that something has in fact been discovered.

Credit (“Credit is given where credit is due.” – popular saying)

Credit is the idea of commending, “glorifying”, citing, or acknowledging scientists who have found something new in Nature.  Scientists are given credit in journals for finding new facts or theories in a science.  Sometimes the new finding is named in honor of the scientist or scientists who found something.  Examples of credit are allowing discoverers to name new elements or astronomical objects, to name new effects after their discoverers, and to name new laws or constants (numbers) after their discoverers.

Consensus

Consensus refers to various scientists agreeing on an observation, a result of an experiment, or a discovery.  It refers to agreement among parties that what is said is in fact true.  Examples of consensus are congressional votes, jury rulings, panel rulings, and so on.  Consensus underlines science and its activities.

“Science is about knowing what is unknown, of understanding what is bewildering, of seeing where there is no sight.”      -Class discussion comment

An Example of a Theory

Theories are creations fundamental to any science.  They are bodies of beliefs that attempt to explain and describe how a natural phenomenon behaves.  Examples of famous theories are the theory of evolution, quantum mechanics, general relativity, the BCS theory, and so on.  A good example of the nature of a theory is the following:  Consider the discovery of a broken window and a ball found inside a house.  An investigator into this affair would find broken glass, a hole in the window, and other qualities called “data”.  The investigator would devise a “theory” or explanation (description that explains) that would go like this:  somebody threw a ball and broke a window leaving a hole in the glass.  The ball itself lies inside the house.  This represents in some way a “theory” of this drama or an explanation that someone caused this drama to happen.  Taken in stride, this represents what an explanation in science is and is thus a theory.  Science is filled with many kinds of theory and they each have their power in explaining natural behaviors.  Theories are important to science and it is the task of the scientist to compose them in order to advance a science.  If a theory does not account for the “facts” of a drama or case, it is replaced or discarded in order to find a better theory.  Facts not in agreement with established theory suggest a scientific theory is wrong and needs revision.  Crises in science are where theories cannot account or explain the facts of a drama.  Today, science is filled with numerous dramas where facts just cannot be explained and this represents a frontier in science.  From here, science discovery can proceed and hopefully, new theories can be invented to explain natural phenomena once and for all.

To understand the nature of theories more closely, the reader is encouraged to study crime events and attempt to explain them in some way based on the nature of the evidence.  Learning to solve murder cases is a good way to explore what a theory is.  A court trial is a “legal drama” that composes two theories about an event thought to be a crime.  One side called the prosecution says a crime took place and another side called the defense says a crime did not take place.  Both sides present “evidence” as to what occurred at an event thought to be a crime.  Both sides have their “theories” about how to explain the event thought to be a crime.  How a jury (or panel of citizens) rules is considered to be an “answer” as to which side’s theory is right or wrong.  If a jury rules guilty, the prosecution’s theory is said to be “right”.  If a jury rules innocent, the defense’s theory is said to be “right”.  The claim that a crime has been committed is a hypothesis.  Evidence presented in court represents “data” or knowledge.  Each side’s claim as to what happened at an event is a “theory”.  The jury’s ruling is an experiment to test for truth to see which theory is “right”.

“To find the truth, to know one’s explanation is right, to find something new, to explain accurately, to advance knowledge and learning, and to explore Nature like Einstein.  This is the activity of the scientist, the explorers of Nature they are.”  -Classroom comment  

Theory Faith

A theory is a description and explanation all rolled up into one or a unity.  It is a vision of how to explain natural things.  If a theory accounts for phenomena simply and beautifully, it is then “trusted” by scientists who believe it is “right” or the “truth”.  This situation remains for years and can be looked upon as “faith” or “deep trust” in science.  However, if some fact should come along that says a theory is “false” or “wrong” or unable to explain phenomena then it is considered challenged of authority.  In time as more facts are learned, a theory may lose all “faith” by scientists and be discarded.  What happens is that this theory is replaced with another and the “old theory” is considered “overthrown”.  Overthrowing theories in science is a rare occurrence, but when it happens it can be considered momentous and revolutionary.

Ockham’s Razor (Parsimony)

This is a belief credited to William of Ockham.  It discusses a notion that the “best answer is the simplest answer” or that the “theory” that is most simple is the “right” theory of a phenomena.  An idea of this is to see a window with a hole in it.  A “simple theory” of this would be to say a bullet or a ball passed through the window.  This theory is “simple” in that a hole implies an object (not necessarily a bullet, but it could be a rock or a baseball) passing through the window causing the hole.  Ockham’s razor is an interesting discussion and is used widely in science.

Please read further on Ockham’s Razor.

Overthrowing Theories

From time to time, theories in science will attain to a deep trust among scientists.  They will believe their views and beliefs in a theory so strongly that nothing will ever come along to challenge trust in a theory.  However, sometimes new facts are discovered that suggest a theory is not right.  When this happens, thinkers may come along and revise or challenge a theory in science.  When this happens, its thought a momentous drama is occurring where a theory is in the process of being “overthrown” or shown to be questionable of authority.  Dramas in history where “scientific theories” have been thrown into question and hence overthrown (or replaced) are the following:

-The gods.  Ancient peoples believed “superior intelligences” called the gods existed and governed Nature by magic and their understanding.  Belief in the gods represents a kind of theory as to how Nature is to be explained.  Later thinkers would question the reality of the gods (Thales of Miletus) and show the gods do not exist.  This would have the effect of overthrowing a theory that says the gods existed.

-Ether.  Thinkers for ages believed that a substance called “ether” (liquid reality) existed.  It pervaded the universe, allowed for waves of light to pass, and existed almost supernaturally, but without any proof.  Two thinkers named Michelson and Morley would perform a famous experiment in the 19th century looking for ether.  They could not find it and this overthrew one of physics’ most cherished beliefs.  Later on, this finding would be used by Einstein to discover relativity.

-Four fundamental substances.  In ancient Greece, various thinkers thought Nature consisted of just four “elements” in Earth, Air, Water, and Fire.  They were thought to be fundamental, irreducible, not made of anything else, and unique.  Various thinkers who came after (chemists) analyzed these elements and realized they could be broken down into other substances.  Water for example was found to be made of the gases, hydrogen and oxygen.  This and other findings disproved the various beliefs in the fundamental substances and hence these Greek ideas are thought overthrown.

Anomaly
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	Cells are the basic unit of life.


	New species and inherited traits are the product of evolution.


	Genes are the basic unit of heredity.


	An organism regulates its internal environment to maintain a stable and constant condition.


	Living organisms consume and transform energy.
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