What is science?

•
Science is the most effective process we have to understand and describe the natural world, including its materials, processes and history.  Modern science is based on the reproducible establishment of facts about the physical-chemical world, and the development of testable/falsifiable hypotheses to describe the relationships among those facts.  See http://www.baylor.edu/geology/index.php?id=62332
•
A publication of the U.S. National Academy of Science recently offered the following definition for science:  The use of evidence to construct testable explanations and predictions of natural phenomena, as well as the knowledge generated through this process.  

( http://www.nap.edu/catalog/11876.html )

Isn’t science just another secular religion?


No.  Religion is based on faith in one or more deities.  Faith demands belief without objectively reproducible physical evidence.  Science is not based on faith or revelation;  it is based on reproducible observations whose relationships to one another are defined by testable/falsifiable hypotheses.

Doesn’t a person have to be an atheist or agnostic in order to be a scientist?

•
No.  Fundamentally, science has nothing to say about the possible existence of a deity, because that possible existence cannot be investigated through reproducible observation or testable hypotheses.  “Does God exist?” is not a question that science can answer.

•
No.  There are plenty of scientists who believe in a deity and are members of religious groups.  The science faculty of Baylor University provides excellent examples.

Doesn’t a person have to be an atheist or agnostic in order to believe in evolution or an ancient (4.6 billion year old) Earth?

•
No.  Scientists do not believe in evolution or an ancient Earth or anything else relative to science.  That biological evolution occurs is a reproducible observation:  a scientific fact.  That Earth is very old is a tested hypothesis that has not been falsified, and is supported by a substantial amount of reproducible data.

•
No.  In general, Jews, Catholics, main-line Protestants and many other religious groups have no theological conflict with the nature of the physical world and its evolution over geologic time.  They understand that ancient religious texts were not written as science books, and that their cosmologies do not withstand scientific testing in light of reproducible facts about the natural world.  For more information, you might visit  http://ncse.com/religion/science-religion-links or refer to the document “Voices for Evolution,” available for free download at http://ncse.com/files/pub/evolution/Voices_3e.pdf 
     As the leader of the world’s oldest and largest group of Christians said in 1992, paraphrasing Galileo, “The Bible instructs us on how to make it to heaven, not how the heavens were made.”

•
No.  The science faculty of Baylor University provides many examples illustrating that a person does not have to be an atheist or agnostic on order to accept the validity of biological evolution or the great antiquity of Earth.  See, for example, http://www.baylor.edu/geology/index.php?id=62340, http://www.baylor.edu/geology/index.php?id=62334, http://www.baylor.edu/biology/index.php?id=77368 and http://www.baylor.edu/chemistry/index.php?id=68470 .
What is a scientific fact?


A scientific fact is a reproducible observation that yields (generally quantitative) data whose uncertainty can be defined.  Reproducibility and assessment of uncertainty are the fundamental characteristics of a scientific fact.  If an “observation” is not reproducible, it cannot be a part of the scientific process.

What is a scientific hypothesis?

•
A scientific hypothesis is a testable description of the relationship between scientific facts.

•
The relationships between quantitative scientific facts are expressed using mathematics.

What is a scientific theory?

•
A scientific theory, as typically understood, is an explanation about a fundamental aspect of nature that has been tested repeatedly and has not been falsified.  A handful of theories have been tested so rigorously, and are of such a fundamental importance, that they are called scientific laws, such as the laws of motion or the laws of thermodynamics.

•
Scientific theories and laws are generally expressed using mathematics.

Aren’t theories just educated guesses?


As the word “theory” is used by the general public, it is a synonym for terms such as “educated guess,” “speculation,” or “hair-brained idea.”  As that same word is used in science, it has none of these meanings.  A scientific theory is a fundamental description of the way the natural world works that has been tested a significant number of times and has not been falsified.  

What is truth, as that term is used in science?

•
Truth is what stands the test of experience.  This simple statement was made famous by Albert Einstein, but its fundamental validity is not reliant upon Einstein’s perceived authority.  Rather than merely being an assertion, it is the working definition of “truth” that is used by scientists.  Understanding of this fundamental definition is an important step toward understanding the nature of science. 

•
Our approach to recognizing and describing the truth about the natural world is the methodology of science.

•
The core language that we use to describe the truth about the natural world is mathematics.

Does science offer us the only path to truth?

•
Science offers us the best methodology for finding the truth about the history, materials and processes of the natural world.

•
In areas such as human behavior, society, culture and religion, the methodology of science is often inapplicable because of the paucity or lack of reproducible scientific facts.  For example, whether my children love me is really not a question that science can usefully answer. 

What does science do for us?

•
Science (that is, scientific facts and the empirically observed relationships among those facts) provides us with a functional description of the natural world.

•
Scientific knowledge enables us to acquire the raw materials necessary for our survival and material culture.

•
Scientific knowledge is applied by engineers to create the technology that allows us to manufacture the myriad elements of our material culture.

•
Science also supplies the understanding that allows us to confront threats to our survival and that of our material culture, and attempt to mitigate those threats.

•
Science provides understanding of the natural boundary conditions within which human society and culture may exist.

•
Science provides the means to differentiate between inaccurate and potentially valid answers to certain questions of intellectual interest to humans about the physical world and its history.  

Why is it important for a well-educated person to have an adequate understanding of what science is?

•
Progress in the positive development of human material culture is fundamentally linked to the progress we make in understanding our physical world.

•
The rate at which scientific progress can occur (and hence the rate at which material culture can develop) is linked to choices humans make as a society.  These choices include how money and other resources are allocated, and whether or how knowledge is shared or used.

•
Making decisions about these choices involve the consideration of two different types of information:  information about the constraints imposed by the physical world (that is, information provided by science) and information about the way humans choose to live in society together (information provided by human moral culture).

What is geology or geoscience, and what careers are available in these areas?

•
Geology is primarily the study of Earth:  its history, materials, processes, and the evolutionary history of life on Earth.  Beyond Earth, planetary geologists and astrogeologists study the materials and processes of other bodies in the Solar System and beyond.

Among the sub-fields of geology, listed in alphabetical order, are…

Astrogeology/planetary geology (study of the geology of extra-terrestrial bodies)

Economic geology (exploration and development of Earth materials that have economic value)

Engineering geology (geology applied to engineered works)

Environmental geology (geology applied to the preservation or restoration of the environment)

Geochemistry

Geochronology (determining the ages of geologic materials)

Geomorphology (study of the shape of the land surface)

Geophysics (study of the physics of Earth materials and processes)

Geodesy (measurement of the shape and motions of Earth's surface)

Seismology

Exploration seismology

Earthquake seismology

Potential fields:  gravity, magnetics, paleomagnetics

Historical geology, geochronology (study of geologic time)

Hydrogeology (study of surface water and ground water)

Mineralogy (study of minerals)

Oceanography:  marine geophysics, geology, geochemistry (study of oceans and related processes)

Paleoclimatology (study of Earth’s changing climate over time)

Paleontology (study of fossils and ancient life)

Paleoseismology (study of active faulting)

Petroleum exploration/production geology/geophysics

Petrology (study of rocks)

Plate tectonics:  kinematics, dynamics  (study of how/why Earth’s lithospheric plates move over time)

Soil science

Stratigraphy (study of sedimentary strata)

Structural geology (study of rock deformation, faults, folds)

Volcanology (study of volcanoes and their processes and products)

•  See http://www.agiweb.org/workforce/brochure.html
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