
[image: image1.jpg]further away from the truth of God’s creation. To
satisfy their need to know, men devised ideas or
myths of how the universe came into being and
how nature operates.

Many of these people, having rejected God,
worshiped the things of nature, for all men must
have something to worship. Religions of supersti-
tion arose, holding people captive to fear and
ignorance and making true science impossible.
Man became so blinded by sin that he could not
see the order and design in nature that were
made possible by the creation of the universe by a
single, orderly, rational Being. Instead of at-
tempting to understand the structure of the
universe, early civilizations focused only on their
immediate problems. o them, nature was not
knowable.

The Hebrews

Standing out as the great exception among
the ancients were the Hebrews, among whom
God’s truth was preserved. The most famous
early Hebrew naturalist was Solomon, king of
Isracl. The Bible says that God made him wiser
than “all the children of the east country and all
the wisdom of Egypt” and that people came from
all over the known world to hear him tell the
things he had learned about trees, beasts, fowl,
creeping things, and fishes (see 1 Kings 4:29-34).
Other men in the Old Testament who displayed a
great deal of understanding of the natural world
included Job, Jacob, Moses, David, and Daniel.

The Greeks

Naturalism. As history progressed, man’s
concept of nature deteriorated. Although the
ancients believed that the world was dominated
by evil spirits and controlled by unpredictable
gods, the Greeks eliminated the interaction of
the supernatural in their ideas about the uni-
verse. To the Greeks, nature was self-originating
and self-perpetuating, having no connection with
the spiritual world. The philosophies of the *
Greek culture exaggerated the gulf between
natural and supernatural, leaving the physical
reality to explain itself. To some Greek philoso-
phers, all explanation of living things was to be found
in nature itself, and the supernatural was denied or

ignored. This kind of thinking is known as
naturalism or materialism. Some other Greek
philosophers fell into a different error, believing
that all knowledge was to be found in groundless
speculation, which often had little or nothing to da
with the real world.

Spontaneous generation. An early Greek
naturalist named Anaximander [a-nik’si-
man’dér: ca. 610-545 B.C.] advocated an explana-
tion for the origin of life known as spontaneous
generation, the belief that living things can arise
from nonliving things. Anaximander taught that
the first living creatures were simple sea creatures
produced by mud. These sea creatures spawned
other types of sea creatures, which gave birth to
other animals and humans. These ideas of
creation without a Creator were perhaps man’s
first attempt at developing a philosophy of origins
called evolution, which usually begins with some
form of spontaneous generation and continues
with living things giving rise to other forms of
living things. Many scientists today still hold to
the beliefs of naturalism and evolutionism,
refusing to allow any room in their ideas for the
reality of an eternal Creator-God and the super-
natural origin of life by divine creation.

Humanism. By rejecting God and Creation,
the Greeks did much to exalt man as a superior
animal. Man’s intelligence was supreme in the
universe and was the focus of attention for several
famous Greek thinkers. Science could have
exploded with advances during the age of the
Greeks except for their corrupted view of man.
By thinking that man was simply a part of nature,
the Greeks did not anticipate man’s ability to
dominate nature. The development of science
was stunted and would remain so for several
hundred years. Aslong as man could not see
himself as a special creature who had been given
the ability to know and dominate nature, he
would be subject to superstition and fear and
have little motivation to find the secrets of the
universe.

Plato: only ideas are real. Most of the influ-
ence in science from the Greeks comes from
their philosophers, who spent their time develop-
ing the ideas of thought rather than searching
for God’s design. An early Greek philosopher,
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[image: image2.jpg]Flato (42/7=5/4 B.C.), put together a system
known as the doctrine of ideas. His writings and
thoughts influenced nearly every era of history.
Plato insisted that realities are unchanging and
eternal, independent of a changing world of
sensation. In this belief in absolutes, he was
correct. He went wrong, however, in saying that
only ideas are absolute; he viewed the physical world
as not genuinely real, and therefore changeable
and relative. Thus, according to Plato, man
cannot trust his senses for an understanding of
physical reality, and there are no unchangeable
physical laws of nature. Plato’s philosophy con-
tains some truth (there are absolutes), but because
Plato did not know the God of Creation, his work
was not true to reality and could not develop into
a science.

Aristotle: man’s intellect is central. The Greek
naturalist and philosopher Aristotle (384-322 B.C.)
made some advances in the knowledge of the
structure, habits, distribution, and development of
animals. Included with the works of Aristotle were
the first anatomical drawings. Aristotle rejected
much of Plato’s system and developed his own
doctrine of intellect. According to this philoso-
phy, intellectual speculation is the highest form of
reality, and a personal God is left out of the
picture. Aristotle is elevated by biologists today for
his achievements in defining interrelationships
among living things. Captive to Greek philosophy,
however, he was searching for the meaning of the
world in nature alone and fell into scientific error.

Fig. 13.1 Plato (left) and Aristotle (right)

Besides their contusion of the Creator with
the creature, many Greek scientists also based
their hypotheses upon nothing more than
speculation; relatively little effort was made to tes
these ideas by experimentation. As a result,
although some Greek scientists stumbled upon
important truths about the universe (such as the
atomic nature of matter, the fact that the earth is
a sphere suspended in space, and a precise
estimation of the earth’s circumference and
diameter), these ideas were often obscured by a
multitude of creative theories that bore little
resemblance to reality.

Despite the Greek misunderstandings of the
universe, their studies led them to a demonstra-
tion of the unity and consistency in nature. The
Gentile world, although not acknowledging God,
was beginning now to see the intricate design of
the Creator. Because of their rejection of God,
however, fact continued to be mingled with fancy,
and true science could not arise.

The Romans

Practical compilers. The rise of the Roman
Empire shifted world power to a people more
practical and less intellectual than the Greeks,
although they still held to the naturalism of the
Greeks. The Romans were content to be compil-
ers of knowledge, not investigators. Few advances
in natural science resulted, although one importan
benefit of Roman civilization was the spread of knowl-
edge.
Pliny: fact and fancy. Platonism (the philoso-
phy derived from Plato’s ideas) continued in one
form or another throughout the Roman world,
partly because of its influence on Pliny the Elder
(Gaius Plinius Secundus: A.D. 23-79), a Roman
general who wrote prolifically in his spare time.
Pliny’s major scientific work was Natural History
(Historia Naturalis), a work of some 37 volumes
that touched on many scientific subjects, in-
cluding the nature of the heavens, technology,
zoology, botany, mineralogy, and medicine; also
included were discussions of geography and many
miscellaneous subjects. Unfortunately, Pliny’s
Natural History contained little first-hand observa-
tion; it was mainly a compilation of the observa-
tions of others. In addition, Pliny mixed fact,
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[image: image3.jpg]speculation, and superstition so
thoroughly that Natural History
was of little scientific value.
Despite their shortcomings, such
ideas as thesc shaped scientific
and medical practice for almost
1500 years; practically no chal-
lenge of any statement of Pliny was
heard until 1492.

Galen: long-lived authority.
Galen (Claudios Galenos: AD. 129-
199), a Greek physician who lived
in Rome about one hundred years
after Pliny, was especially inter-
ested in the human body. In
contrast to most of the Roman
“armchair scientists,” Galen
stressed direct observation as the
key to science and refused to
include the observations of others in his works
unless he had first verified them himself. He
dissected animals to better understand how the
human body was put together and worked, and
experimented with animals to disprove many of
the superstitious teachings of his contemporaries.
(Dissection of human bodies was illegal in Galen’s
day.) He also spent four years as physician to the
gladiators in his native city of Pergamos, where his
observations of wounds and their effects led to
further discoveries. Through his experiments and
observations, Galen discovered that the brain
controls the muscles by means of nerves, that the
kidneys produce urine, and that damage to the
spinal cord can cause paralysis. Galen’s work
became the absolute authority in human anatomy for
over a thousand years. Although Galen'’s observa-
tions were usually accurate, some of his specula-
tions about human anatomy were riddled with
errors, partly because of his dependence upon the
philosophy of Aristotle, and partly because he had
never actually dissected a human body. 5

Ancient Science vs. the Bible ‘
Book of modern discovery. When Pliny com-
pleted his work, God was in the final stages of
revealing His inspired Word, the Bible. One
hundred years after Christ, mankind had both the
completed work of Pliny and the completed Word

of God. The two stand in stark
contrast to each other. Pliny’s
Natural History contains numerous
errors, as do Galen’s treatises and
the works of Plato, Aristotle, the
Egyptians, and the Babylonians.
The Bible, on the other hand,
contains no error. Although God
did not primarily cause the Bible
to be written to teach us science,
He does in hundreds of ways teach
us about His creation in the pages
of Scripture. Someone has said
that although the Bible is not a
science text, whenever it speaks of
scientific matters it speaks truly and
accurately. Many items of “modern
discovery” were written in Scrip-
ture thousands of years ago. God
tells us of the heavenly bodies and about the
climate and weather; He reveals truths about
chemical and biochemical processes, the ocean
with all its mystery, the earth, animals and plants,
the composition of the human body and its
characteristics, and diseases and their prevention.

Antidote for superstition. Within this one Book,
the Bible, lie the truths and inspiration man
needed to learn the truth about the world in
which he lived. The Greeks and Romans with
their philosophies rejected God. The Bible was
inspired by God, and only when men finally
turned from pagan philosophies, superstitions,
and magic to the truth of Scripture did God open
their eyes to see truth—not only spiritually but
physically as well.

Because the Bible is true and accurate in all
that it states, it is a valuable tool to the naturalist,
for without it the naturalist is hopeless in his
effort to fit all knowledge together. Many of the
Biblical writings predate the most ancient writ-
ings found in other sources. God in His grace
chose to give a number of scientific truths to man
in Scripture through the nation of Isracl. In
addition to scientific truths, Scripture also
teaches us about the relationship of the Creator
and all of creation (nature) to man. Many
naturalists have used the ideas of Scripture in
their own work in natural history.
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[image: image4.jpg]The truths of Scripture that are foremost in
importance for the study of nature are these:

1. Man and all of nature are the creation of
one rational, loving, orderly God.

2. God is the Creator of matter, but He is not
matter Himself; He is a spirit. There is
more to the universe than simply matter
and energy.

3. Man was created in part to search out and
discover the ways of God in creation. He is
to subdue the earth and have dominion
over it.

4. As man seeks to subduc the carth, he can
gain an understanding of many of the
secrets God has placed in creation and can
use this understanding for the benefit of
mankind and the glory of God.

The Middle Ages

Continued superstitions. During the Middle
Ages, the importance of the Bible was de-
emphasized. Even though a form of Christianity
was the official religion in the Western world,
Plato, Aristotle, Pliny, and other superstitious
philosophers continued to be the primary scien-
tific authority for learned people. Because priests
came between God and man, few people were
educated except those who were destined for the
priesthood. Most of the priests, who were largely
ignorant of the Scriptures, considered the study of
nature to be a rejection of religion and therefore
not a legitimate work. In the absence of the Bible,
superstition took the place of both religion and
science. Spontaneous generation was almost
universally accepted. During this time, a number
of people were persecuted for their belief in the
Bible and their interest in natural history. Unfor-
tunately, many works by naturalists were burned
and lost forever. Much of the learning that did
survive this era of suppression and superstition was
preserved by a group of Greek Christians, the
Nestorians.

The Nestorians. The Nestorian Christians
(named alter Nestorius, bishop of Constantinople)
were driven from Byzantium because of doctrinal
disagreements with the religious leaders there.
Like most religious groups of the Middle Ages,
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Earth is a sphere suspended in space.

Isa. 40:22; Job 26:7
The water cycle keeps the land watered.

Job 36:27-28; Eccles. 1:7; Amos 5:8
The universe is running down.

Isa. 51:6; Ps. 102:26
Ocean currents flow through the sea.

Ps. 8:8
Blood sustains life.

Lev. 17:11
The stars are incredibly distant from the
earth and cannot be numbered.

Job 22:12; Gen. 15:5, 22:17; Jer. 33:22
The winds form a circulating system.

Eccles. 1:6
Earth rotates on its axis.

Job 38:12, 14; Luke 17:31, 34~
Man’s body is composed of the same
materials as the earth.

Gen. 2:7, 3:19; Ps. 103:14

they had some beliefs that were not in line with
the Scriptures, but they did have enough interest
in truth to preserve learning. They moved east,
carrying with them the accumulated knowledge
of that time, and were gladly received by the
Muslims, who were eager to increase their store
of knowledge.

The Nestorians established schools in which
Grecek learning was the basis for education, and

Fig. 13.3 Migration of the Nestorians (ca. AD. 490)

Black Sea
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[image: image5.jpg]50 Greek science was passed on to the Arabs.
Syrians, Persians, Jews, and Nestorian Christians
were very active in science, and they translated
Greek manuscripts into Arabic and conducted
new investigations, especially in the field of
medicine. After the collapse of the Roman
Empire, the city of Baghdad became the intellec-
tual center of the world for a time.

When the Moors (Muslims from North
Africa) conquered Spain, they established univer-
sities there, carrying knowledge back to Europe.
Many western Europeans attended those schools
and kept the spark of scientific knowledge alive.
Science historian William Locy says,

Jewsand Nestorian Christians played an important
part as dispensers of intellectual treasures, and to
a certain extent the keen, bright mind of the Ara-
bians shone as by light reflected from them.*
All three groups believed in the existence of only
one God who had created a single universe by His
almighty power.

*William A. Locy, The Story o iology (New York: Garden City Publishing Co.
1925, p. 87.

Section Review 13.1

1. What is the basic purpose of science
according to Genesis 1:28?

2. How did the fall of mankind into sin affect
man’s scientific endeavors?

3. Why did many early civilizations achieve
little understanding of the world?

4. List some of the ideas and contributions of
the Hebrews, Greeks, and Romans to science.

5. Why did medieval Europe make such little
progress in science?

6. What were the contributions of Nestorian
Christians, Muslims, and Jews to medieval
science?

Application:

7. In a paragraph, explain why the Bible is
completely true and accurate when it speaks of
scientific matters, although it is not a séentific
textbook or treatise. Give examples of truths
recorded in the Scriptures many years before
they were recognized by scientists.

'\ Identify:
evolution, materialism, naturalism,
N spontaneous generation

¢i24 Modern Science

The Reformation Era

Return to the Scriptures. The Reformation in
Europe loosened the grip of superstition and
allowed a renewal of nature study and exact
description. The return to the authority of the
Seriptures, which was the hallmark of the Protestant
movement, made people very interested in the natural
world which the God of the Scriptures had crealed.
They wanted to discover the secrets that God has
concealed in the universe (see Prov. 25:2) and,
wherever possible, to use their discoveries for the
benefit of others. As science turned to the
principles in the Bible, a great new era began—
the era of modern science. Modern science is built
on Biblical principles. Today if man rejects God
and His Word, man’s science risks deteriorating
into pagan superstitions as it did for Pliny and
many other ancients. Only by holding to the
truth of Scripture and a Biblical worldview can
man hope to know more of God’s Creation.

The great German Reformer Martin Luther
set a good example to his followers for using the
Scriptures to arrive at an understanding of reality
Luther ridiculed the medieval notion of sponta-
neous generation because of his belief in the
Genesis account of a finished creation. He also
refuted the ancient pseudoscience of astrology,
which was still believed in and practiced by many
of his contemporaries (and by superstitious
people even today). Luther had a lifelong
interest in science and true learning, and his son
Paul became a noted physician who helped
transform the superstition of alchemy into the
science of pharmacology.

Fig. 13.4 Martin Luther
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Otto Brunfels. Some of the earliest signs of the
renewal of interest in nature came in the field of
botany, which at that time was closely connected to
medicine. Otto Brunfels [broon’féls: 14887-1534]
was a Roman Catholic monk who left the monas-
tery at Strasbourg (now in eastern France) in 1521
and became a Protestant pastor in a small village
near Stras-bourg. He also became a schoolmaster
and a writer of a botany book (Living Pictures of
Herbs) which was intended for the use of physicians
and apothecaries, who used plants for medicinal
purposes. His work is valuable for the plant illus-
trations made from actual observations. His great
interest in science prompted him to study medicine
further, and in 1532 he became town physician of
Berne, Switzerland.

Leonhard Fuchs. At the same time that Brunfels
worked, Leonhard Fuchs [fdoks: 1501-1566] wrote
and illustrated botany books. Fuchs, a lifclong man
of science, graduated with a degree in medicine.

At age 23, he became a physician and lecturer.
Being an avid Protestant in a Catholic society, he
suffered persecution, which led him to work at the
Protestant university at Tiibingen [tii’bing-en] in
southwestern Germany. Like Brunfels, his interest
in botany was prompted by his interest in medicine;
he studied plants for their value in relieving human
misery as well as for their intrinsic interest to him.
He encouraged medical students at the university
to spend their free time in the summers roaming
the fields and mountains collecting and studying
plants. In appreciation for his work, Linnaeus
named the genus Fuchsia [fyo/sha] after Fuchs.

Conrad Gesner. Swiss naturalist Conrad Gesner
(1516-1565) was probably the best-educated
naturalist of his day. Early in his career, he was
professor of Greek at Lausanne, Switzerland; later
he became professor of natural history and medi-
cine at Zurich, Switzerland, where the Swiss Refor-
mation had begun under Ulrich Zwingli in the
vears 1518-1522. Gesner was a staunch Protestant;”
as were many of his scientific contemporaries.
Gesner’s primary contribution to science was a five-
volume work called Historia Animalium (History of
Animals). Gesner died treating victims of the
Zurich plague of 1565 before he could complete
his History of Plants.
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Fig. 13.0 Andreas vesaiius

Advances in Anatomy
and Physiology

Vesalius. The year 1543 marks a milestone in
the history of biology. That was the year that
Andreas Vesalius (Andries van Wesel: 1514-1564)
presented to the world in printed form his book on
the structure of the human body. (That same year,
Copernicus published his work on the revolutions
of the heavenly bodies.) Vesalius, a devout Roman
Catholic from Brussels (now part of Belgium),
studied the work of Galen, who was considered by
most scientists as being without error. However,
Vesalius saw many contradictions between Galen’s
books and the bodies that he was dissecting.
(Remember that Galen had never dissected a
human body, only bodies of animals.) Vesalius
wrote a book about his observations called De
Humani Corporis Fabrica (The Structure of the Human
Body), usually called the Fabrica. This book,
published when Vesalius was only 28, became a
classic for biological study and laid the foundation
for generations of study. Because of his contribu-
tions he is called “the Father of Anatomy.”
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[image: image7.jpg]Harvey. Anatomy, Lhe structurc or hiving
things, was the first effort in understanding
natural history. Man had to be able to know how
iving things were put together before he could
know the function of the parts. Knowledge of
function followed as naturalists observed and
experimented. (The study of the function of
body structures is the field of physiology.)
William Harvey (1578-1657), an English physi-
cian and a great physiologist, was known for his
classic work on the circulation of blood through
the body. Living just one generation after
Vesalius, Harvey used the more advanced
knowledge of anatomy to study how the heart
worked. His work, which was prolonged and
searching, was broadly comparative. He men-
tioned some 40 kinds of animals upon which he
worked, including fish, amphibians, reptiles,
birds, and mammals. He also studied human
experimentation

cadavers. Harvey’s extensi
revived biological investigation. He wrote:
I have also observed that almost all animals have
truely a heart, not only (as Aristotle says) the
larger red-blooded creatures, but also the smaller
pale-blooded crustacea and shellfish, such as
ails, mussels, shrimps, crabs, crayfish and
many others; nay, even in wasps, hornets, and

slug

William Harvey (standing, at right) with King Charles |
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the upper part of what is called the tail, T have
seen the heart pulsating myself, and have
shown it to many others.
Harvey was finding the

similarities placed
in nature by nature’s one Designer, and he
used these similarities to better understand
man, the apex of God’s design.

The Spread of Science

By the time of Vesalius and Harvey, the
work of naturalists was becoming more ac-
cepted and popular. But the advancement of
science was being threatened by skeptical
thinkers who were still hindered by false
philosophies. If these skeptics had had their
way, most of the great discoveries in science
would not have been made. Fortunately, men
like Robert Boyle, the “Father of Chemistry,”
and Sir Isaac Newton, the “Father of Physics,”
rejected materialism and other false philoso-
phies in their work and, basing their work on
the truth of the Scriptures, labored to find the
design of creation. Through their genius given
by God, men like these formulated the theo-

ries that enabled science to explode with
discoveries.

The people who took the
greatest interest in science
during the 1600s were the
English Puritans. In 1645,
John Wilkins (1614-1
Puritan clergyman, led in the
formation of Philosophical

College, which met regularly
in London to conduct
experiments and discuss
scientific theories. These
men did much to spread the
work of naturalists. Later,
Wilkins and many other
Puritans were leading
members in the Royal
Society of London for the
Promotion of Natural
Knowledge. This group,
whose membership also
included Robert Boyle-and
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unbelieving ideas of materialistic philosophers
who said that man could arrive at all knowledge
through science. The founders of the Royal
Society believed that science can teach us about
physical reality but not about the mind, the
soul, the spirit, and the supernatural. In 1665,
two years after the society was established, the
Royal Society began to publish Philosophical
Transactions, in which was printed the work of
such men as Robert Hooke (known for his
book Micrographia), Nehemiah Grew (The
Anatomy of Plants), John Ray (Historia
Plantarum), and Sir Isaac Newton (Principia).

The French Academy of Sciences
(Académie des Sciences) was founded in Paris
in 1666. It was supported largely by Huguenots
[ha’ge-nots: French Protestants] and by
Jansenists, a group of Calvinist French Catholics
who emphasized salvation through God’s love
and grace. (The most outstanding Jansenist
was the great mathematician and scientist
Blaise Pascal [bl¢z pis-kal’: 1623-1662].) By
1800 there were scientific societies in many
parts of Europe. America had a scientific
society begun in Philadelphia in the 1740s.
The great scientists and naturalists of the day
were elected to these societies, and their
sharing of their findings did much to further
the progress of science and to prepare the way
for future scientists.

Microscopy

Early work with magnification. There has
perhaps been nothing more energizing to the
study of biology than the development of the
microscope. Trying to view nature with the
unaided eye limited man’s knowledge of the
structure of living things and therefore limited
his understanding as to the function God has
assigned to each part of each living thing.
When naturalists began using magnification, a
whole new world opened to them. The con-
cept of using glass for magnification can be
traced back to the medieval English monk
Roger Bacon (1214-1294). By the time of
William Harvey, magnifying glasses were no
novelty and were used by most naturalists.

b ot e el dRSess e
inventing the telescope, established its use in th
practice of science. In 1665, Robert Hooke
(1635-1703) published his work Micrographia, in
which he described the “cells” of cork. He was
the first to devote an entire book exclusively to
microscopic observations.

Leeuwenhoek’s animalcules. The Dutch
naturalist Anton van Leeuwenhoek [viin 13’ven-
hook: 1632-1723] was the first person to devote
his whole life to studies with the microscope.
Although he lacked extensive schooling, he was
financially independent and became exceed-
ingly interested in microscopy. He made his
own microscopes (over two hundred) from
homemade parts. Leeuwenhock had no system
or method of study; he simply observed, wrote,
and illustrated whatever was of interest to him.
By 1675, his expertise was sufficient for him to
describe “animalcules” which today we call
protozoa. Remarkably, in 1683 he described
bacteria from material scraped from his eeth.
The Philosophical Transactions of the Royal Society
published Leeuwenhoek’s work for naturalists in
other localities to see and attempt to duplicate.
As a result of scientific publications, microscopy
became a widely studied field by naturalists, and
its use brought about a new era of biology.

The Cell Principle

One of the most fundamental principles of
biology resulted from the work of the early
microscopists. The cell principle maintains that
all living things are composed of living units called
cells and of cell products and that all cells come from
preexisting cells. This principle was not widely
accepted until the mid-nineteenth century, at
which time the study of microbiology became a
recognized field of science. The theory of the
cell was a direct result of man'’s searching for
order in living things. On the premise that all

“ creatures were created at one time by one
“Creator and according to one design, biologists
suggested that all life forms followed this same

pattern. In the years that followed, thousands of
investigations were conducted that verified the
theory. Man had found one more aspect of
God’s living design.
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5, In the year 16
\W discover'd living creatures in
Rain water, which had stood
but a few days in a new earthen pot, glazed
blew within. This invited me to view the water
with great attention, especially those little

animals appearing to me ten thousand times
less than those represented by Mons. Swam-
merdam, and by him called Waterfle

s or
Water-lice, which may be perceived in the
water with the naked eye.

The first sorte by me discover’d in the said
water, I divers times observed to consist of 5, 6,
7, or 8 clear globuls, without being able to
discern any film that held them together, or
contained them. When these animalcula or
living Atoms did move, they put forth two little
horns, continually moving themselves. The
place between these two horns was flat,
though the rest of the body was roundish,
sharpening a little towards the end, where
they had a tayl, near four times the length of

By ~ntonvan
* [Lecuwenbosk

the whole body, of the thickness (by my Micro-
scope) of a Spiderweb; at the end of which
appear’d a globul, of the bigness of one of
those which made up the body; which tayl I
clear w

could not perceive, even in very
be mov’d by them. These little creatures, if

chanced to light upon the least filament or
string, of which there are many in water,
especially after it has stood some days, they
stook intangled therein, extending their body
in a long round, and striving to disintangle
their tayl; whereby it came to pass, that their
whole body lept back towards the globul of the
tayl, which then rolled together Serpentlike,
and after the manner of Copper- or Iron-wir
that having been wound about a stick, and
unwound again, retains those windings and
turnings. This motion of extension"and
contraction continued a while; and I have seen
several hundreds of these poor little creatures,
within the space of a grain of gross sand, lye
fast clustered together in a few filaments.®
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[image: image10.jpg]Many of the greatest
scientists of the past were
creationists and, for that
matter, were also Bible-believing Christians.
... They believed that God had supernatu-
rally created all things, each with its own
complex structure for its own unique pur-
pose. They believed that, as scientists, they
were “thinking God’s thoughts after Him,”
learning to understand and control the laws
and proc-esses of nature for God’s glory and
man’s good. They believed and practiced
science in exactly the same way that modern
creationist scientists do. . . .

This attitude did not hinder them in
their commitment to the “scientific method.”
In fact, one of them, Sir Francis Bacon, is
credited with formulating and establishing
the scientific method! They seem also to
have been able to maintain a proper “scien-
tific attitude,” for it was these men (Newton,
Pasteur, Linnaeus, Faraday, Pascal, Lord
Kelvin, Maxwell, Kepler, etc.) whose re-
searches and analyses led to the very laws and
concepts of science which brought about our
modern scientific age. The mechanistic
scientists of the present are dwarfed in
comparison to these intellectual giants of the
past. Even the achievements of an Einstein
(not to mention Darwin!) are trivial in
comparison. The real breakthroughs, the
new ficlds, the most beneficial discoveries of
science were certainly not delayed (in fact
probably were hastened) by the creationist
motivations of these great founders of
modern science.

Nor should anyone suppose that their
commitment to theism and creationism was
only because they were not yet acquainted
with modern philosophies. Many (Agassiz,
Pasteur, Lord Kelvin, Maxwell, Dawson,
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Virchow, Fabre, Fleming, etc.) were strong
opponents of Darwinism. Even those who
lived before Darwin were strong opponents of
earlier evolutionary systems, not to mention
pantheism, atheism, and other such antisuper-
naturalist philosophies, which were every bit
as prevalent then as now.

To illustrate the calibre and significance
of these great scientists of the past, Tables I
and II have been prepared. These tabulations
are not complete lists, of course, but at least
are representative, and they do point up the
absurdity of modern assertions that no true
scientist can be a creationist and Bible-
believing Christian.

Table I lists the creationist “fathers” of
many significant branches of modern science.
Table 11 lists the creationist scientists respon-
sible for various vital inventions, discoveries,
and other contributions to mankind. These
identifications are to some degree oversimpli-
fied, of course, for even in the early days of
science every new development involved a
number of other scientists, before and after.
Nevertheless, in each instance a strong case
can be made for attributing the chief respon-
sibility to the creationist scientist indicated.

At the very least, his contribution was critically
important and thus supports our contention
that belief in creation and the Bible helps,
rather than hinders, scientific discovery.

In each case, the scientists listed were
strict creationists, unreservedly believing in
the Bible and the God of the Bible. Some
were “progressive creationists,” but none were
theistic evolutionists, so far as can be deter-
mined. They came from a variety of denomi-
national backgrounds and doctrinal persua-
sions, but all were at least professing
Christians, committed to the basic doctrines
of Christianity. ®
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Scientific Disciplines Established by Creationist Scientists

Discipline Scientist Discipline Scientist
Antiseptic Surgery Joseph Lister Hydraulics ... . Leonardo da Vinci
Bacteriology .. Louis Pasteur Hydrography Matthew Maury

Calculus
Celestial Mechanics..

Isaac Newton
Johann Kepler
Robert Boyle
Georges Cuvier
Charles Babbage
Lord Rayleigh

Chemistry
Comparative Anatomy
Computer Science
Dimensional Analysis

Hydrostatics
Ichthyology -
Isotopic Chemistr
Model Analysis
Natural History

Non-Euclidean Geometr ernhard Riemann

Dynamic: Isaac Newton Oceanography Matthew Maury
Electronics John A. Fleming Optical Mineralogy . avid Brewster
Electrodynamics James C. Maxwell Paleontology ...
Electromagnetics .. Michael Faraday Pathology ..
Energetics.. Lord Kelvin Physical Astronomy
Entomology of Living Insect: Henri Fabre Reversible Thermodynamics ..
Field Theory .. Michael Faraday Statistical Thermodynamic: james C. Maxwell
Fluid Mechanics George Stokes Stratigraphy icholas Steno
Galactic Astronomy William Herschel Systematic Biolog; Carolus Linnaeus
Gas Dynamics ... Robert Boyle Thermodynamics
Genetics .... Gregor Mendel Thermokinetics ... Humphrey Davy
Glacial Geology Louis Agassiz Vertebrate Paleontology eorges Cuvier
Gynecology .. James Simpson
Table I

Notable Inventions, Discoveries, or Developments by Creationist Scientists
Contribution Scientist Contribution Scientist
Absolute Temperature Scale Lord Kelvin Global Star Catalog . - John Herschel
Actuarial Tables Charles Babbage Inert Gases .. Wiliam Ramsay
Barometer . Blaise Pascal Kaleidoscope David Brewster
Biogenesis Law .. Louis Pasteur Law of Gravity .. Isaac Newton
Calculating Machine . Charles Babbage Mine Safety Lamp Humphrey Davy

Chloroform

James Simpson
... Carolus Linnaeus
Willam Herschel
Michael Faraday

Classification System
Double Stars..

Flectric Generator
Flectric Motor

Fphemeris Table:
Fermentation Control

... Louis Pasteur

Galvanometer Joseph Henry
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Pasteurization....

Louis Pasteur
Reflecting Telescope
Scientific Method
Self Induction ...

Isaac Newton

Francis Bacon

Joseph Henry
Samuel F. B. Morse
John A. Fleming
Lord Kelvin

Telegraph
Thermionic Valve
Transatlantic Cable

Vaccination & Immunization Louis Pasteur
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1. How did the Protestant Reformation assist the
rise of modern science.

2. Describe the achievements of such naturalists
as Brunfels, Fuchs, and Gesner in botany and
zoology.

3. What contributions did Andreas Vesalius and
William Harvey make in the fields of human
anatomy and physiology?

4. Describe the influence of the English and
French Protestants in the advancement of
science.

5. Why can the researches of Robert Hooke and
Anton van Leeuwenhoek be considered the
beginnings of microscopy and microbiology?

6. State the cell principle.

Critical Thinking:

7. What might be some reasons that English
Puritans and French Huguenots and Jansenists
were so prominent in the advancement of
seventeenth-century science?

Identify:
Fabrica, French Academy of Sciences, Hugue-
nots, Jansenists, physiology, Royal Society

Biology and Scientific Investigation

The Role of Scripture
in Scientific Investigation

Source of truth. The Scriptures give us the
truth about God and about man’s relationship to
God and also provide us with a true account of
the origin of all things. In addition, God’s Word
furnishes us with an interpretative framework by
which to view life and the world. Basic to this
framework are the three Biblical presuppositions
without which science would be impossible:

1. There is an order in creation.

2. There is a cause, or reasonable explana-
tion, for every effect, or event, in crea-
tion.

3. There is something real to be discovered
and understood about creation.

[t should be kept in mind, however, that although
God has chosen to reveal some important scien-
tific truths to man through His Word (such as the
facts of creation and the principle of entropy),
He has apparently not chosen to reveal the details
of most day-to-day processes (such as photosyn-

thesis, the motions of the planets, and the struc-

ture of the earth). Rather, these subjects He has
left to mankind to investigate under the mandate
of Genesis 1:28.

Nature is knowable. All scientists, Christian or
non-Christian, must accept these postulates in

order to do scientific work of any kind. They
must also assume that there is a correlation
between the human mind and the external
world, that nature can be truly known and
understood by human minds. However, these
presuppositions are rather difficult to justify apar
from the Biblical worldview. Without the restora-
tion of the authority of God’s Word brought
about by the Protestant Reformation, modern
science and technology may not have arisen.
Without the open book of Scripture, there is no
open book of nature. Sir Francis Bacon, devout
Protestant philosopher, essayist, statesman, and
formulator of the scientific method, declared:
Letnoman ... think or maintain that a man can
search too far or be too well studied in the book
of God’s Word, or in the book of God’s works;
divinity or philosophy; but rather let men en-
deavor an endless progress or proficience in both.

Solving Scientific Problems

The biologist faces many problems. What
causes cancer? What can be done to prevent
heart attacks? What can be done to make the
body accept an organ transplant? How can better
crops be grown? How can insect pests best be
handled? These are some of the many difficult
problems which face biologists and other scien-
tists, who often employ a special problem-solving-
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[image: image13.jpg]process known as the scientific method (also
called the research method) (o solve scientific
problems. Scientific research and investigation,
when not conducted in areas forbidden by
God’s law or hostile to the doctrinal or ethical
content of God’s Word, are a valid part of man’s
task to subdue the creation and exercise domin-
ion over it under God.

The scientific method and verification. The
scientific method is often used to verify theories,
such as the cell theory. Based upon their world-
view, people propose an idea about the design
of nature and its meaning. Then, using the
scientific method, they attempt to verify that
theory to see if it remains credible under many
different conditions. The great theories in
science are the result of man’s creative mind
building upon what he already believes to be
true about the real world. Scientific theories
such as gravitation in physics, atomic theory in
chemistry, and cell theory in biology were not a
product of method but of intellectual power.
The scientific method serves to verify or nullify a
theory by providing evidence for it or against it.

The scientific method and reality. The scien-
tific method is a thought process developed by
Francis Bacon and other natural philosophers
over the past centuries. It is an adjustable
pattern of thinking used to answer difficult
questions about the physical universe, not about
all of reality. Sir Francis Bacon, Sir Isaac New-
ton, and the other great founders of modern
science did not fall into the trap of materialism
and naturalism and believe that this world was
all that existed or that science could answer all
questions about everything.

Basically, the scientific method is a form of
inductive reasoning (reasoning from the specific
events in nature to their general causes) that
involves the activities of theorizing, observing,
and experimenting. The purpose of the sciens
lific method is to collect data and then assemble
that data to form a conclusion. Itis a carefully
designed methodology that is possible only
because of the Biblical worldview that we live in
a reasonable and orderly universe created by a
rational and orderly God.

Steps 1n the dcientific Method

State the problem clearly. One of the first steps
to solving any scientific problem is to state the
problem clearly. In other words, the problem is
summed up as clearly as possible. Quite often,
biologists will state the problem in the form of a
question, as specifically as possible.

Think of possible solutions. When the problem is
clearly defined, the scientist attempts to think of as
many possible solutions to his problem as he can.
Itis often necessary for the biologist to obtain
information about the problem by consulting
scientific journals, books, and scientific papers, anc
by gathering facts from direct observations. After
consulting these sources of information, the
biologist is ready to formulate his possible solu-
tions. These tentative solutions to a scientific
problem are called hypotheses (sing., hypothesis).

Test the hypotheses. Hypotheses are nol the answer lo
the problem, but after they are tested, one or more of’
the hypotheses maybe the solution. Each of the
hypotheses must be tested, and gererally the tests
are a series of experiments. The biologist uses
controlled experiments to arrive at a cause-and-
effect relationship between the best of his hypothe-
ses and the solution to the problem. A controlled
experiment is an experiment in which all factors are
identical except the one being tested; the one factor
being tested is called the variable factor, or variable.

Scientists must conduct their experiments in a
carefully monitored situation. For example, sup-
pose you were a biologist seeking to find a bacteria-
killing medication and you were testing a particular
substance to see if it was effective as a Killer of a
particular disease-causing bacterium. You would
have to run a controlled experiment to verify your
idea. In order to do this, you would need two
groups of identical bacteria, each being as nearly
like the other as possible. One group of bacteria
would be exposed to the substance being tested to
see if the substance did indeed kill the bacteria; the
other group, however, would not be exposed to the
test substance. The substance being tested would
be the variable factor in your experiment. Its
presence would be the only difference between the
two groups. The group of bacteria which received
the chemical would be the experimental group;

13.3 Biocloov and Scientific Investication
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the group of bacteria which were not treated
would form the control group. Every good experi-
ment must have a control group. If the experimental
group of bacteria died, but the control group
continued to live, you could assume that your
substance was the Killer of the bacteria. By repeat-
ing the experiment, you could be even more
certain of your results being correct if they were
the same. The more this experiment was repeated,
the more confidence could be placed in the results.
Scientists are not satisfied with their results unless
they can be repeated many times and by many
other scientists in other laboratories as well. This
repeating of experimental work is called replication.

Reach a conclusion. Experiments such as the
one that has just been described do not always
support a hypothesis. Sometimes the experiment
shows the hypothesis to be partially or totally
wrong. When this results, the biologist has to re-
examine his facts and alter his hypothesis or form
an entirely new hypothesis. Before the final
solution to a scientific problem is found, the whole
process may have to be repeated many times.

‘When a hypothesis has passed the test of many
well-designed experiments and has the support of
other scientists, it is referred to as a theory. Al-
though a theory is considered more reliable than a
hypothesis, it is possible that the theory will still b&”
proved wrong by more precise experiments, or  #
that it will have to be modified in light of new
knowledge.

If a theory stands the test of time and is
verified by experiment after experiment, it may
eventually be referred to as a scientific law. Scien-

HES

plain it

testing hypothese:
deterimine if they a

IZIN
and forming

tific laws represent man’s best understanding of
how God’s universe works. However, it should
still be kept in mind that man’s understanding is
often imperfect, so that even scientific laws may
sometimes have to be revised in light of unex-
pected observations or experimental results.

Summary of the scientific method. The major
steps to be followed when one uses the scientific
method are summarized in the following state-
ments:

1. State the problem clearly and com-
pletely.

2. Examine the available facts and suggest
as many probable solutions (hypothe-
ses) as possible.

3. Test every hypothesis; modify or reject
faulty ones.

4. Form a conclusion that is based upon all
known facts, causes, and effects.

5. If the facts are not sufficient to justify
forming a conclusion, keep an open
mind toward the problem until enough
is known to justify a conclusion.

6. Test the conclusion with additional
controlled experiments.

Science and the laws of nature. Conclusions
that cannot be duplicated in controlled experi-
ments by other scientists regress to become
unverified hypotheses. Conclusions that hold ug
in test after test will strengthen in time to be-
come laws (observed regularities in creation).

352 Ch. 13 Natural Historv and Scientific Investigation
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(God’s normal ways of governing His creation) and to
use them for man’s benefit and God’s glory.

God created all of nature to follow certain
regular patterns. Organisms live in a world of

organization and design. The method

Naturc to the

Whatever leads our
minds habitually to the
Author of the universe;
whatever mingles the voice of nature with the
revelation of the gospel; whatever teaches us
to see, in all the changes of the world, the
varied goodness of Him, in whom “we live,
and move, and have our being,” brings us
nearer to the spirit of the Savior.

To all people on earth the same objects
appear—the same sun shines—the same
heavens are open; but to the Christian alone it
s permitted to know the Author of these
things; to see His Spirit “move in the breeze
and blossom in the spring,” and to read, in
the changes which occur in the material
world, the varied expression of eternal love. It
is from the influence of Christianity, accord-

ingly, that the key has been given to the signs
of nature. It was only when the Spirit of God

. R e e e R ol e s ey g e
has ordained in nature and how God providentially
governs His creation. Scientific facts exist. Answers to
scientific questions exist. The job of the biologist (and
other natural scientists) is to find these truths and us
them for the benefit of mankind.

Fye of a (Uhristian

moved on the f

e of the deep that order and
beauty were seen in the world.

The beauty of nature, as felt in modern
times, scems to have been almost unknown to
the writers of antiquity. They described occa-
sionally the in which they dwelt, but
seldom with any deep feeling of their beauty.
The Alps themselves, the most glorious objects
which the eye of man can behold, were re-
garded by the ancients with sentiments only of
dismay or horror; as a barrier from hostile
nations, or as the dwelling of barbarous tribes.
The torch of religion had not then lightened
the face of nature; they knew not the language
which she spoke, nor felt that spirit which, to
the Christian, gives the sublimity of these
scenes.®

The heavens declare the glory of God: and the

firmament sheweth his handiwork. —Ps. 19:1

and Scientific
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Francesco Redi. A good example of the use of
the scientific method for scientific investigation
was the repudiation of the ancient idea of
spontaneous generation. The Italian physician
Francesco Redi [frin-chés’kd ri’dé: 1626-1697]
was one of the first scientists to present evidence
against spontaneous generation. About 1665, he
disproved by a series of experiments the belief
that maggots (the larvae of flies) form from
decaying meat. With his carefully conducted
experiments, Redi demonstrated that maggots
are produced when living flies lay eggs on meat.
His experiments involved three jars into which
he placed picces of meat. One jar was left open,
and, of course, it attracted flies. The flies laid
their eggs, and soon maggots appeared. The
sccond jar was covered with gauze. I, too,
attracted flies. But the flies could not get to the
meat because of the gauze. They laid their eggs
on the gauze, and soon the maggots appeared on
the gauze but not on the meat. The third jar was
sealed with thick parchment. The flies were not
attracted to that jar, and no maggots appeared
either on the meat or on the parchment. The
popular theory of spontaneous generation began
to be seriously questioned.

Pasteur: In the 19th century, Louis Pasteur of
France conducted experiments which marked
the end of spontaneous generation as a scientific
possibility. His experiments showed that not even the
matter.

Pasteur prepared a broth and let it stand
uncovered until bacteria began to grow in it. He
killed the bacteria by boiling the broth. Then he
scaled some of the broth in flasks and left some
m open flasks. Soon he found bacteria in the
open flasks but none in the sealed flasks. He
broke open some of the sealed flasks, and within
a few days bacteria appeared. It seemed clear
that bacteria had gotten into the broth from dust *
carried by the air. To test this latter idea, Pasteur
ook some sealed flasks to the top of a mountain,
where there was little dust. He opened some of
the flasks and found that few became contami-
nated with bacteria.

open jar

N

meat flies and maggots
fly eggs
jar covered with gauze et
fly eggs maggots

no flies, fly eggs,
or maggots

Some scientists, however, were not convinced.
They explained that the lack of air (air is thin on a
mountaintop) in the sealed flasks kept the bacte-
ria from forming in the broth. Pasteur designed
one last, convincing experiment. He boiled the
broth in flasks but did not seal the flasks. Instead,
he stretched the necks of the flasks into a zigzag
shape. Air was free to enter the flasks, but not ~
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[image: image17.jpg]bacteria. The bacteria were trapped by the zigzag
neck of the flasks. Pasteur boiled the broth in the
flasks a final time and let it stand. Even after four
years, no bacteria were found in the flasks.
Several of Pasteur’s flasks are on display at the
Pasteur Institute in Paris. Their contents still
show no signs of decay after more than a hun-
dred years. (The flasks are now sealed to prevent
evaporation.)

The law of biogenesis. Scientists were finally
convinced. They agreed that living things can
only come from other living things. It is impossible
for nonliving substances to change into even
simple living things. This is such an important
scientific concept that it is known as the law of
biogenesis.

A New Spontaneous Generation

Pasteur’s experiments, which destroyed the
old theory of spontaneous generation, are listed
in most science textbooks as a major triumph of
modern science. His work is hailed as a triumph
of reason and scientific experimentation over
superstition. That is exactly what it was. In fact,
Pasteur is recognized by almost all scientists as
having banished from scientific investigation the
question of the origin of life by spontaneous
generation. But now a new idea of spontaneous
generation is popular among many modern
materialists. This new idea is called abiogenesis.
Though it has a new name, it is the same old idea
that living things arose from nonliving sub-
stances. Eugene H. Cordes and Riley Schaeffer in
their book Chemistry (New York: Harper and Row,
1972, p. 529) state “.. . an act of spontancous
generation must have occurred.” The new
spontaneous generation idea differs from the old
idea in that it claims only the most simple life
forms arose from nonliving substances.

In one breath we are told that spontaneous
generation is impossible, but in the next breagh
we are told that, since life had to start somehow
and since God is ruled out, it must have evolved
from nonliving substances. So we see that materi-
alists are willing to assume that living substances
arose from nonliving substances, despite the
evidence to the contrary. Experiments have been
performed which attempted to reproduce abio-

genesis (also called chemical evolution). With
these experiments, materialistic scientists fully
expected to duplicate evolution, but they failed.
The experiments did produce some simple
compounds that are similar to ones found in living
things, but nothing living has ever been produced from
nonliving matter in the laboratory, nor have any
compounds been produced in the laboratory that
even begin to approach the complexity of the
structures found in living cells. If scientists in well-
equipped laboratories cannot produce life, it
seems highly improbable that nature alone could
have produced it.

The Limitations of Science

Science and scientism. When God began to be
pushed out of academic life by some scholars in
the 19th century, science filled the void. Some
people began to think that everything could be
explained by means of scientific investigation.
This thinking became so prevalent among intellec-
tuals by the 20th century that it was thought that
nothing could be known apart from scientific
investigation. The idea that science can find
answers for all the problems in life is called
scientism. The religion of scientism eliminated
several important forms of human knowledge,
namely the Scriptures, the Christian heritage of
Western civilization, and just plain “common
sense.

The “science” of man. Modern science was
created as a way to explain and control nature.
Today, many people are attempting to use what
they call “science” to explain and control human
nature. If man were only a product of nature,
then he could be measured and predicted, but he
is not. Man is a spiritual being created in God’s
image who reaches beyond the ability of science to
observe and measure. An understanding of who
and what man is lies outside the parameters of
science. The scientific method is not a valid instrument
with which to measure that which is spiritual.

Sociologists attempt to explain and measure
man’s interpersonal relationships, but they often
fail to see man’s relationship to God. Psycholo-
gists attempt to explain man’s behavior, but many
of them fail to see man’s sinful nature as a result
of his rebellion against God. Economists attempt
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usually fail to see man’s value in God’s eyes.
Progressive educators attempt to measure learn-
ing, but they fail because children are not little
social animals or complex machines to be pro-
grammed. All of these fields of study and many
others claim to be “science” and to use the
scientific method to verify their theories, but by
rejecting God’s design, purpose, and revelation,
they often overstep the bounds of true science.
The limits of science. True science is limited to
that which is observable and repeatable in the
natural world; science cannot tell us who God is,
what man is, or how everything got here. Biolo-
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observe and measure living things, including
man’s physical body; but because many of them
are not Christians, they are blind to spiritual
reality as taught in the Bible. Many biologists
take what they know about life and speculate on
matters outside the realm of science, such as
human behavior and the origin of life.

Science is limited to discovering and formu-
lating God’s laws of nature and using them to
benefit mankind. Biology, then, is limited to finding
God'’s design in the physical part of the living creation
and applying that knowledge to help man dominate
the earth.
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Application:

6. Explain why modern “social scientists” such as
anthropologists, economists, psychologists, and
sociologists often err in their conclusions about
the nature of man and his society.

7. Why is science unable to answer q!uestions
about spiritual realities or ultimate origins?

Identify:
abiogenesis, controlled experiment, hypothesis,
scientific law, scientism, theory, variable

e

18. physiology
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