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"Faith has no querrel with science: she foreknows
The truths which science grudgingly bestows.

Faith knows no hindering bonds, she leesps to seize
The truth which science doubts; the harmonies

Thet men of science learned from age-long thought
Vere first revesled to hearts untrained, untaught,
But reverent. let faith from science learn
Enduring patience; nor let seience spurn

The gift of faith, a never-failing love;

Thus, each supporting easch, the two shall prove
The final truth of life, that God the Soul
Through perfect lew seeks perfect Beauty's goal."

--Thomes Curtis Clark
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INTRODUCTION




THE RELATION OF SCIENCE AND RELIGION
AS IT PERTAINS TO THE TEACHING

OF GENERAL SCIENCE IN HIGH SCHOOL

INTRODUCTION

A, Stetement of the problem

"Iwentieth century science hsas overridden the barrier be-
tween the seen and the unseen. It hsas come to recognize
that its tengibles are in their essential nsture inscru-
table. It has resolved mgtter into electrons, protons,
neutrons, end positrons as intengible as ever were fairies,
pixies, or ghosts." 1

The truth of this quotation will be evident in later chap-
ters of this thesis, for this is tﬂe heart of our problem. Invention
and discovery have made great strides end the frontiers of our think-
ing and of our knowledge have been pushed farther and farther out-
ward. Sir James Jeans has expressed it this way,

"Seientific discovery advances along & continuous front which
extends unbroken from electrons a fraction of a millionth of

g millionth of en inch in dismeter, to nebulae whose di-gmeters
are measured in hundreds of thousands of millions of millions

of miles." 2
#s the horizon recedes before us we have begun to see that
science and religion are not conflicting parts of the total truth, but
that they are different approaches to the same ultimate truth.
"Religion and science are two different psathways of spproach to

3
Reality." It is not a question of "either or" but of "both and.”

L] - L - L] L ]

1. Nathen A, Smyth: Through Science to God, p. 1.
2. Sir Jemes Jeans: The Universe #round Us, p. 10.
3. Frederick Clifton Grant: Frontiers of Christien Thinking, p. 13.



Instead of relinquishing our faith in the light which science gives,
science itself becomes a vehicle for revelstion, leading us into
greater faith. "Thus science and religion no longer stend back to
back, one confronting the seen end the other the unseen. Both face a
common problem.“1

To show that there is a definite relationship between sci-
ence and religion is the problem of this thesis. One wonders what
terrible’significance the fact of modern science must present to
those in our day who refuse to see this relationship. "It is only
theists who look out on the newly-discovered universe with comfort
end hope. To those who reject Christianity, the new universe is a
Gorgon that turns their hearts to stone."? We must grant that the
purpose of science is completed within itself, but we would also say
that science needs the interpretstive values of religion to complete
its meaniﬂg. The experiences of which life ié made cannot be coﬁ-
tained merely in the search for laws snd their gpplicstion to prob-
lems. Experienée goes far beyond that; consequently, science ocannot
be fully related to life until religion gives it the right interpre-
tati§n and correct values,

We would readily grant that religion, too, needs the t ruths
which science can give, Truth from ény science expands our knowledge
of God, for "the primordial method of the scientist is to think God's
thoughts after Him."3 Even though the man of religion worships and
the man of science inqguires, inguiry may lead to worship. If we

L - * L] L L

1. Smyth, Op. cito, Pe 2e

2. R. 0. P. Teylor: The Universe Within Us, p. x.

3, Warner W, Watkins and Stanley A. Gillet: A Christian Philosophy
of Life, p. 67. Quoting Louis 2Agassiz



expand our knowledge of the universe by discovery, we do not remove
God from it; rather, at the same time, our knowledge of Him increases.
It is not too much to expect that inquiry and belief should go hand-
vin—haﬁd. "The revelations of science and the revelstions of religion
should mutually guide in their proper interpretation."l
One of our tregic mistakes has arisen from our misunder-

stending of the essentiasl character of science and religion; conse-
quently, we tried to make each what it never intended to be. The re-
‘ sult was confliet and failure to see existing reletionships. Let us
keep in mind that science is primarily objective, impersonal, and
quentitative, and that feligion is subjective, personal, and qualita-
tive. Science never intended to have the characteristics which relig-
~ ion has, so in its own purpose it is complete; but the fact that life
must have the characteristics which religion has is clear evidence '
that the interpretations of religion must be added to science to give
it full meaning and significance to life. These differences have'
been suﬁmarized in the following way,

"Socience is characteristically given to exploring processes;

religion offers meaningful interpretations. Science is con-

cerned with questions and structure; religion deals with the

field of values. Science seeks to discover methods of pro- 2

cedure; religion attempts to find the most worthful meanings."

B. Significance of the problem
In this twentieth century we have stood amszed at the mar-

vels of science, but, also, we have stood aghast at the horrible ways
in which it has been used. The fact that this is a scientific sge
explains in great megsure the unprecedentéd progress of the materisl-

1. William Owen Carver: The Re-Discovery of the Spirit, p. 50.
2. Charles Edwin Schofield: The Adventurous God, p. 50.



istic philosophy. In this, Religion herself is not guiltless, for
she has too long spurned what seience had to offer, looking askance
at the whole field, and in the repudistion of objectionsble theories
she threw the baby out of the window with the basket! We are becom-
ing more sware of this fact and at last are beginning to utilize what
should have been aécepted -- yes, welcomed -- for the truth that it

| is.

Both science and religion are importent factors in our
lives, for both are necessary parts of our civilizaetion, our culture,
our well-being, Harry Emerson Fosdick says that man‘is "incurabiy
réligious." We grent that; then we must assume that since religion
has slways been so powerful in humen experience, it must contain
values that we cannot receive in any other approsch to life. That is
why it is important for us to see some of the religious implications
arising from science. "There is something in religion that ... we
can never lose without ourselves becoming irretrievably ldst.“z

The problem for this thesis grew out of the writer's‘exper—
ience ss a teacher of science and mathematics in high school. In the
teaching of science there was increasing dissatisfaction as the reali-
zation grew that something more was needed to give it a fuller mean-
ing and a greater value when applied to life. It seemed such a trag-
edy to have to stop when we had treated the subject as a scientist
would, for there were many réligious implications which would heve
enriched the students' lives and would havé.given a greater wvalue to

the whole course. One of the tragedies of modern education lies in

the fact that many young people lose their faith because they are led

¢ & o @ o o

1, Sermon, Riverside Church, September, 1944,
2. Schofield: op. cit., p. 41.
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to believe that they must choqse between science, which they cannot
doubt nor dispute as to facts, and religion, which by its very nsture
is mysterious, Whet must be done is to make it clear that they do
not have to choose but that they may have both. This thesis will go
e step farther than that, showing that science, which goes ungques-
tioned, is fast becoming just as mysterious as religion, for scien-
tists are discovering, as quoted elsewhere, that matter itself in
the finel analysis is as intangible as spiritusl things. The scien-
tists are coming to the conclusion that, after =ll, the unseen things
are the only realities -~ and this the man of religion knew all along!
Where an objective, factual study of science stops religion can go on,
adding invaluable truths to complement those of science. The purpose

of this thesis is to show how this may be done.

C., Delimitation of the problem
Our study will be confined to a brief survey of a high-
school course in genersl science and to only three implications aris-
ing from it, General science was chosen as the basié of our work be-

cause by nature it lends itself well to such a study.

D. Zpproach to the problem
First, it will be necessary to have a background of gen-
ersl science as it is taught in high school. For this purpose the
textbook used in North Carolina was chosen, for the simple reason
that it is well written and has been used by the writer of this thesis.
Chapter two will point out the limitations in such o course, with the
intention of helping the reader to see that religious implication$

1. S‘up!‘a, Pe 1.
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are needed to bridge the gap between the students' lives and the
offerings of science. Chapter three will deal with the three impli-
cations which have been chosen because of their peculisr significance
and because they.arise so naturally from a study of the text. There
are many other important implications which this thesis cannot cover,
nor even mention. The ones chosen are representative of the type of
work which may be done in this field. Chapter four will be a conclu-
ding summary of the evidences shown in this thesis that there is g
definite relationship between science and religion, which relation-

ship becomes clearer the farther science progresses.



CHAPTER 1

GENERAL SCIENCE BACKGROUND




CHAPTER I
GENER AL SCIENCE BACKGROUND

A, Introduction

1. Explenation of terms and purpose of general science

4s a besis for our study we must have a background of gen-
erel science. The term "general science" is self-explanatory in some
degree, but in order to clarify it completely we should state that it
is composed of both biological and physical sciences. To be specifie,
it conteains a small portion of biology, chemistry, physiecs, astronomy,
geology, meteorology, and perhsps other sciences gll linked together in
netural relationships which the pupil cannot fail to see. It is a gen-
eral glance at the whole field of science, giving the student the cone
cept of unity, which is so basic and so important, and at the same
time suggesting to him the meny possibilities for later specialized
work in some field. The purpose of such a course is not only to in-
form the sbudent so thaf he may in some small measure begin to under-
stand the universe in which he lives, but also to help him feel at
home in it. Because of the composite nature of general science it
was chosen for our besis, for it lends itself to our purpose better

then eny single seience could.

2. Position of genersl science in high school curriculum

?eneral science is ususally a first-year course in high
school. For thet reason the text is very clearly written, the treat-
ment of the subject matter being elementary. Howsver, even this works

to our advantage, for in shdwing the relationship between religion and

such & basic and elementary text we have at the ssme time established

T
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our thesis even more firmly in higher scholarship which itself rests
upon the same basic principles which we shall use. Even though gen-
eral science does lay the ground work for other courses, it is not

merely a preparatory course, but it is also importaent within itself,

B. Presentstion of the textbook

1. The textbook chosen
This study is-based on the textbook used in the North

Caroline High Schools, General Science for Today, by Ralph K.

Watkins and Ralph C. Bedell. It is well written, both from teacher
and student standpoint. The writer of this thesis used it and found
it interesting to every class. In a later chapter it will be necess
ery to point out the limitations in such a course when applied to
life, but such o procedure does not in any way disparage the text.

It is used without spology or reservation.

2. The suthors' viewpoint

In the preface the authors state this objective, among
others: "in gsttempt hes been made to present a continuous, uninter-
rupted story of science as it has affected mankind on the earth."1
One of the good features of the book is the way this unity is
achieved even though there is much material used which would, on the
surface, gppear unrelated. Thé authors are perfectly aware of the
changing interpretation of 211 science, and, therefore, have pre-
sented conservatively those theories which time may show to be un-
tensble, What is more importent, however, is their realizstion of
the.reason for changing interpretations., "More and more are we

H
i

L 3 L] * [ L] -

1. Wetkins and Bedell: General Science for Todey, p. v.
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beginning to see that there are certain underlying conceptions which
help to explain all science."l The authors also point out two de-
velopments which have greatly helped in the uﬁifying process: dis-
_coveries in atomic structure, which have broken down the barriers be-
tween different sciences, and a better understanding of the problem
of the basic source of energy and how energy chenges take place,
helping tie together the natural sciences. "In this book the authors
have tried to cateh this modern notion of thé unity of the universe
and to use it as a means to better understanding of ourselves and all
things that surround us."z Even with this\expressed purpose we shall

see in a later chapter how fer short of such a goal science alone

must fall.

3. General Znalysis of the text

The book itself is in fourteen units, each complete within
itself, end yet only an integral part of the whole. "The theme upon
which the story is built has three phases."3 The first phase, inclu-
ding units 1 - 5, begins where the pupil is, dealing with the earth
a5 the home of man, and with its inhabitants. In other words, it
deals with environment, primarily -- the earth itself, its surface,
the air surrounding it, the waters on it, and living things, inclu-
ding man. The second phase, units 6 - 7, is a progression -~ a
transition from an understanding of the environment to sn attempt to
to control it. In this transition there is a study of the nature of
the substances of the earth and of the natural forces as they exist

L L * L L ] L

1., Watkins and Bedell: op. cit., p. vi.
2, Ibid.
3 Ibido, Pe Vo
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in nature. The remsining units, 8 - 14, are covered in the third
phase which deals entirely with man's attempts té control the forces
of the earth, including heat, light, electricity, and even the forces
within his own body. It is clear thet there is a unified plen and
that the authors have chosen carefully the method of presentation to

achieve their purpose.

4, Outline of course of study in general science

UNIT I. THE ATMOSPHERE AS A PART OF THE EARTH
Chapter 1., Nature of the Atmosphere and Atmospheric
Pressure
Chepter 2. Man Control of Atmospheric Pressure
Chepter 3. Weather and Climate

UNIT II. WATER ON THE EARTH
- Chepter 4. Water Supply
Chapter 5, How Water Is Used to Do Work

UNIT 1II. THE EARTH UNDER OUR FEET
Chapter 6. The Nature of the Earth's Crust
Chapter 7. The Causes of Chenges in the Barth's Crust
Chapter 8, Man's Uses of Rocks and Minerals

* UNIT IV, THE EARTH AND ITS RELATION TO THE UNIVERSE
Chapter 9. The Earth's Companions in the Solar System
Chapter 10, Movements of the Earth
Chapter 11, Man's Knowledge of the Nature of the Universe

UNIT V., LIFE ON THE EARTH
Chapter 12. The Living Cover of the Earth
Chapter 13. Our Fellow Inhsbitants of the Earth
Chapter 14. Ourselves As Inhabitants of the Earth

* UNIT VI, THE SUBSTANCES OF THE EARTH
Chapter 15. The Substances of the Earth

UNIT VII. THE FORCES OF NATURE AS THEY ARE FOUND ON THE EARTH
Chapter 16, Some Natural Forces on the Earth
Chepter 17. Simple Machines Used to Control Netural Forces
Chapter 18. Complex Machines Used to Control Natural Forces

UNIT VIII. LIGHT AND HEAT
Chapter 19. Changing Energy in Fuels to Heat
Chepter 20. Heat Control in the Home
Chepter 21, Control of Heat Energy in Machines
Chapter 22. Men's Control of Light Energy
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UNIT IX, ALADDIN'S GENIE OF TODAY -- ELECTRICITY
Chapter 23, The Relation of Electrical Energy to Chemical
Energy
Chapter 24. The Relation of Electrical Energy to Mechenical
Energy
Chapter 25. The Control of Electrical Energy for the Home

UNIT X. SOUND AS AN ILLUSTRATION OF ENERGY CONTROL
Chapter 26. Sound As An Illustrstion of Energy Control

* UNIT XI, HOW WE MANAGE TO KEEP ALIVE
Chapter 27. The Nature of Living Matter
Chaepter 28. Running Our Own Machinery
Chapter 29. Modern Evil Spirits and Modern Magic in the
Control of Disease

UNIT XII. MAN AS THE FRIEND OR ENEMY OF OTHER LIVING CREATURES
Chapter 30. The Conservation of Plant and Animal Resources
Chapter 3l1. The Improvement of Life on the Earth

UNIT XIII. IMPORTANT IDEAS THAT HAVE CONTRIBUTED TO MAN'S CON-

TROL OF HIS WORLD
Chepter 32. Importent Ideas That Have Contributed to Man's
’ Control of His World.
" UNIT XIV., SOLVING THE PROBLEMS OF NATURAL SCIENCE
Chapter 33. How Scientific Information Is Secured
Chapter 34. Sources of Reliable Scientific Information
C. Selection of particuler units for this study
The three units marked with an asterisk will be presented
in detail in chapter two, showing just what is given in the units and

at the same time showing the necessity for religious implications to

meke the facts of science more meaningful.
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LIMITATIONS OF SCIENCE ALONE

TO INTERPRET LIFE




CHAPTER 11
LIMITATIONS OF SCIENCE ALONE TO INTERPRET LIFE

A, Introduction

In presenting the three units which heve been chosen for
this particuler study, the spprosch will not be oné of diéparagement
of the text, but will be an attempt to show that in the interpretation
of the whole of life, science is not sdequate. We grant that science
does that which it claims for itself, but its claims do not ineclude
the whole of life., For this reason, our attempt will be to show
wherein it fails to satisfy the whole nature of man. Hnowledge which
satisfies only part of our nature must of necessity be only a part of
the truth and be in need of other truth to complement its meaning., We
believe, with Dr. Fosdick, that men is "incurably religious"1 and We
take the position that this side of man's nature muét find an answer
before life is complete for him. Science, by its very nature, is lim-
ited in providing such an enswer, but religion can build on the broad
and stable foundation which science lays; end at the point where
science‘is bounded by its own limitations, religion can join hends and
provide the final and satisfying answer.

The facts which are presented in these units are inviolable,
but as we proceed it will become more apparent that they are not the
sufficient and ultimgte enswer which human nature desires. It will be
clear, alSo, thet many times the authors take us to the very point
where science and religion meet. To go beyond that point is not the
function of science; rather, it is the duty of religion to recognize

L . . L] . .

1, #nte, p.4.

~12-
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the contributions of science and to add the interpretative values.
Our purpose is to make clear these points of contact between science.
and religion and to show that they are the outer boundary lines of
science.

These three units are made up very interestingly. &t the
beginning of each thers are unit problems which the student attempts
to answer before the study of the unit and which he should certainly
be able to answer after the unit has been completed. Following the
unit problems there is a preview -- "What You May Expect to Find in
This Unit." Then the chapters sre presented in detail. We shall
follow the same plan of presenting the material, much of which will
be summarized in en effort to give as complete a view as possible of
whet each unit contains. Material that is of little consequence to
us in this study will be omitted entirely wherever justice can be
done to the texfbook without it. At various places the limitatiéns of
the textbook material to interpret life will be pointed out, and at
the end of this chapter there will be a concluding summary of these

limitetions in the three units of our study.

B. Unit IV-~ The Earth and Its Relation to the Universe
1. Unit problems and preview
The unit problemslare stimulating questions, but, though
their snswers are definite, they are not always satisfying.,

a. What do scientists know sbout the stars?

b. What are planets?

c. {#re other planets like our earth?

d. How big are plenets snd how far sway are they?
e. What do modern astronomers lmow about the sun?
f. Why does the moon eppear to change shape?

g. What csuses an eclipse?

L4 . L d . . L ]

1, Watkins and Bedell: op. cit., p. 115
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h, Whet is the most modern ides of the beginnlng of the
solar system?

i. Whet is mesnt by the lew of gravitation?

j. Why do we have the tides?

K. How do the movements of the earth affect our daily lives?

In the preview there are these significant statements:

"411 things are drifting in space, the extent of which no one hes
- seen, whose depth ho instrument has ever fathomed, whose sub-
stance is so thin that it can be compsred with none of the meter-
isls we know on earth. Compared with space, even the partial
vacuum in an electrie-light buldb is thick and heavy. The uni-
verse is so vast that it is almost impossible for the humen
mind to imegine its size., Yet its immensity is not its most
remarkable characteristic. More awe-inspiring than this is
the fact that everything in space moves with perfect order...
We know that the universe moves with an orderly precision
greater than men is able to duplicate, even in the best lab-
oratories. We lmow the exact time when the sun is over the
equator, and exactly when it is farthest north or farthest
south. We know exactly when the next eclipse of the sun or
eclipse of the moon will be. We even know when every eclipse
for hundreds of years to come will ocecur," 1

£

This preview makes clear some of the limitations of secience
in the full interpretation of life. More then once the authors move
up to the place where there is only 8 step between science and relig-
ion, but it is not”their purpose to take that step in writing the
book, though it is our need as we study it. The stage is all set,
but the curtain is rung down before the finale. The admission of God
as Creator and Susteiner is all but made, but it is not made, for that

is not the function of science. M4s far. .as science itself is concerned,
fhe thing that is not said hefe is the most obvious fhing of all--that
there is a law of continuity without which the universe would be, in
the words of Henry Drummond, "incoherent and irrelevant," "deranged,"
end "mad." Without this law of continuity we would have & chance

3
world end there would be "permsnent intellectual confusion." In

L * . L - L]

1. Watkins and Bedell: op. eit., pp. 115, 116, 117.
2., Henry Drummond: Netural Law in the Spiritual World, p. 38.
3., Ibid., p. 40. _
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stating the orderliness and precision of the universe, the authors
acknowledge the facts end results of this principle, which is not
admitted st all. The euthors make out a strong case for rationality
in the universe, but give no explangtion for it. Dr. Williem Osborne
Greenwood says,
"The conception of God would sppear to be not only legitimate,
but to be demanded if we are to regard the scheme of things as
possessing any rationality." 1
2. Chapter 9--The Earth's Compenions in the Solar System
a. Introduction
This chapter takes up in a general way the relative posi-
tions, sizes, and charascteristics of the members of the solar system,
beginning with the earth in relation to the others, especially to the
sun, At the end of the chapter limitations will bepointed out.
b. The sun
"Some realization of the immensity of the universe cen
be had when we know that only sbout two thousend of the
twenty or thirty billion existing stars can be seen at
any one time; that although the stars eppear small to us,
they do so only because they are very far away. In reality,
each star is & sun many thousand times as large &s the
earth. Since we are dwellers on the esarth, we &are most
interested in our closest star-~-the sun--because it gives
us light and heat, which make life possible." 2
The volume of the sun compered to the earth is one million
times grester, Of the entire mass of the solaer system, the sun con-
tains nearly 99.9 per cent, the remaining 0.9 per cent meking up the
plenets, their moons, the plemetoids, meteors, and other smell bodies
which are controlled by the sun.
The composition of the sun has been at least partially de-

L4 L 3 L L] L4 L

1, Williem Osborne Greenwood: Biology end Christien Belief, p. 36.
2. Watkins end Bedell: op. ecit., p. 118,
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termined by the use of the spectroscope, which is only a prism, in
breeking up the white light from the sun into a series of colors,
each indicating a definite element. More then forty  the lknown
elements‘of the earth are present in the sun, also.

The surface of the sun is "a grest mass of glering, white-
hot gas, continually stirféd up by storms."1 The temperature of the
surface has been estimated st from 9,000 to 12,000 degrees Fehrenheit.
& this temperature all solids which we know on earth would immediately
turn into gas. There is a blenket of haze sbout the sun from 500 to
1,000 miles in depth. #bove this haze is another region which is seen
only during en eclipse. '

"This (region) is 2 sea of red, lesping flsmes from 5,000 to
10,000 miles deep. Glowing gases, especially hydrogen and
celcium, are always being shot out from the surface of the
sun with tremendous violence. These incandescent materials
are thrown nearly 300,000 miles into space before they fall
back into the sun, and at a spesd of more than 300 miles &
second., This region of the sun is perheps the most awe-
inspiring sight available to the eyes of men." 2 ~

¢. The moon

In contrast to the gfegt size and energy of the sun, the
moon is cold and dead and only about one-fourth the size of the earth,
It is really insignificant in the soler system, but because it is the
closest body to us,.it is important out of proportion to its size.

The surface has mesny gresat holes, end most likely there is little
atmosphere or surface weter., There are mountains five miles high,
and because they have not eroded they are steeper and shafper then
the mountains on the earth. Because there is no eir on the moon,
the nights would be very cold, deybreak would come suddenly, stars

L] * . L L *

1. Watkins end Bedell: op. cit., p. 121.
2. Ibid,
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would be visible both day and night against a black sky, there would
be no sound, no odors, and no vegetation,
d. The plenets

There is a short deseription of esch of the plemnets, with
the exception of the earth. These nine plemets, beginning with the
one neerest the sun and moving outward, ere Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Urenus, Neptune, esnd Pluto. From all the
faots given in the text there is/only one conclusion to which the
reader cean come--that conditions on no other plemet except the earth
are conducive to life, Even Mars is probsbly too cold and hes too
little air for any life except the very lowest forms.

Neptune was discovered because some astronomers found that
another planet, Uranus, was not following the orbit they head pre-
dicted for it sfter studying its movements. Their expleamnation for
this streange behavior was that it was being attracted by another
plenet. A'ter intricste mathematical calcul&tionsi the suspected
plsnef was located in 1846. The second plsnet that was found in this
way was Pluto, discovered in 1930 by the staff of the Lowell Observa-
tory, Flegstaff, #izona,

e. Comets

Comets, also, operate according to schedule. From where
they come and to where thej go we do not know, but they move in "de- .
finite orbits which cen be predicted after some o‘t:ser'srecbion."2 Some
of them never return, others return regularly. One of the most
famous is Halley's comet, which sppesrs every 75 yeers.

1., Of these nine only the last three have been discovered in the
last 3000 years. New York Hersld Tribune, March 13, 1930.
2. Watkins and Bedell: op. cit., p. 131.
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f. Limitations in this cheapter
There sare two major limitations in this chepter. First,
the second law of thermodynamics, also, should be considered. This
law states that energy always runs down hill and camnot return, but
is finally in an unusseble state, though in as great a quentity as
before. Sir Jemes Jesns says,

"Turnstiles sre set up between different qualities of energy;
the passege is easy in one direction, impossible in the other." 1

When we accept this law we are faced with the possibility that some-
time there will be no more aveailasble energy, the sun will be cold
and dead, and life will end. The universe will have run down. &
the other end, our authors do not mention the origin of all this
energy. Sinee it must heve en end it must, also, have had a begin-
ning. Henry Drummond states it this way:
"There is...a point in time when the energy of the universe
must come to an end; and that which has its end in time cannot
be infinite, it must also heve had & beginning in time. Hence,
the unseen existed before the seen." 2
Neither the silence of the soientist in regard to the origin of the
energy in the universe nor his snswer as to its finel end is satis-
fying to us.

Second, as in the preview, science is limited becsause it
cannot take into eccount all the implicabions of the lew of contin-
uity in regard to the discovery of Neptune and Pluto by means of
magthematical calculations. To us who seek the ultimate samswer in
terms of religion, the signifieent thing is the Power behind this

law of continuity. To the astronomer, the law itself and its effects

are all that can be included within the scope of science. Howsever,

L L ] L] [ ] . L]
.

l. Jeens: Opo oitl’ po 308-
2e mmond: ODe cito, P 540



«19-

scientists give great recognition to this basic prineciple which made
possible these two importent discoveries.
"Neptune was discovered in 1846 as the result of intricate
methematioal- caleul sbions, which meny at the time regarded
as the greatest triumph of the human mind, at eny rate since
the time of Newton." 1
When Pluto was discovered in 1930, scientists everywhere
hailed this great sccomplishment. Captain C. S. Freemen, the super-
intendent of the Naval Observatory in Washington, said:
"Neptune was discovered where mathematical celculations had
loceted it.e In the same wey this trans-Neptune body was dis-
covered by the Lowell Observeatory to be just where the mathe-
matics of the late Percivel Lowell...has put it. The discovery
ennounced todsey has been expected for years. The reasons for
predictions that it would be discovered was th:=t Neptune trav-
elled in a way which could not be accounted for by any known
bodies. It is perfectly possible to discover such bodies by
mathematics. The photogrephy at the Flagstaff Observatory
picked out the new body on the exact location shown by Dr.
Lowell...." 2

Mother noted astronomer, Dr. Mars Bap.rgardt of Californie,
sald:
"The main reason the find is valusble is because it bears out
our astronomical calculations by which we have known for a
long time thet another, & ninth, plenet existed.” 3
It is significent that the universe opersates in such a way
that these discoveries cen be made as the result of exsasct calcula=
tions rather then merely by seerching blindly. For the orderliness,
regularity, precision, and continuity of the universe, we seek a

more complete answer thean science, limited by its very nsabure, can

give us.

3. Chepter 10--Movements of the Eerth
a. Origin of the solar system

. . . L L L

1. Jeans, op. cit., p. 18 i
2, New York Herald Tribume, March 13, 1930
3. Ibid,
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The pleanetesimal hypothesis, as an explenation of the origin
of the solar system, is based on the fact that astronomers, using the
spectroscope, have proved that in the composition of all the members
of the solar system many of the seame materials are found; conse-
quently, they believe that all the planets, their moons, end other
small bodies all ceame originally from the sun. Astronomers believe
that sometime another star came near enough to the sun to exert a

gravitative pull.

"Great arms of gaseous material are thought to have been forced
from either side of the sun end bent into spirals by the
attractive force of the wvisiting ster as it passed by.

The sun's gravity was not strong enough to pull back its
substance eafter the star had moved on, so that the matter
in the spirel arms remeined detached. In the cold of -
space this gaseous mseterial quickly froze to solid bodies
which took the form of knots, some large and some small,
with meny finer particles between. Al such bodies,

known as pleanetesimals, or little planets, are thought o
heve revolved in orbits eround the sun. In time the large
knots in the spiral arms collided with the smaller par-
ticles end absorbed them. Eech large knot was the fore-
runner of a planet end grew by sweeping up the smeller
plenetesimels. The moons of the planets, growing in the
seme wey, never beceme as lerge as the planets because
they were smeller st the start and could not attract so
much materisl,” 1 )

b. The Law of Gravitation

"Nobody knows the exsct nature of the mighty forces

which keep the earth and sll other heavenly bodies in

motion." 2

However, we do know that these "mighty forces" operate

scoording to a law which was mathematically proved by Newton. That
lew states thet the attraction of bodies for each other is directly
proportional to their maéses and inversely proportional to the square
of the distence between them. The gravity of the moon; plus the ro -

tation of the earth, ceauses tides every twelve hours and twenty-five

minutes.

- L d L 4 . . [ 4

1. Watkins end Bedell: op. cit,, pp. 134-35. of. Tidel Theory, Jeeans
2. Watkins and Bedell: op. oit., p. 135
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c. Telling time
If we set up & telescope on s meridiasn, the exact time when
the sun is in the middle of the telescope is noon. The time between
two such appesrances of the sun in the telescope is a solar day.
"The earth rotates so regularly on its axis that there is
less than one second variation in 100,000 years. Due to
this regularity, we have a clock fer more accurate than
any time piece invented by men and one by which man can
check the errors in his own instruments." 1
d. Limitations in this chapter
Thaé the explanation given for the origin of the solar
system is only & hypothesis is evident. At best it can never become
more than a theory, for it is not possible to test and prove it as sa
law. It is not our purpose to agree nor to dissgree with such an
hypothesis. Other hypotheses, also, have been offered, particularly
the nebular hypothesis which has been generally discarded. However,
our purpose is to point out how this explanatioh fails to satisfy
those who seek the complete meaning of the facts presented. Even if
we grant the possibility of such an origin for the solar system, we
still do not have the final answer, for we have no explenation as to
the origin of the sun in the first plece. Neither do we know*why<a
visiting star would come close enough to the sun to cause such.a
great change. We are not willing to edmit that such an event as the
birth of our solar system would be merely by chance. Even grenting
all this, we have still to sccount for the visiting star and the
source of its energy in travelling sbout the universs.
In the second place, the authors make a significant ad-
mission in regard to gravity, but it is not enough merely to admit

L4 * . . L4 L]

1. Waetkins and Bedell, op. cit., p. 137,
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thet we do not know the nature of the forces that operate the universe.
Science says that these forces are and that they 6perate according to
law, but there is no explenation of the origin of these forces nor of
their continusl energy for operesting so vast a universe.

The third limitation is in relation to the truth so clearly
implied in the regularity of the earth's rotation. This precision is
mute evidence thet this cannot be a chence universe, that there must
of necessity be some controlling Power. On this point science must be

8ilent.

4, Chepter 11--Yen's Knowledge of the Nature of the Universe
a. Other worlds
In comperison with other distances in the universe our solar
systém is reletively small, Since Pluto is the planet farthest from
the sun, its orbit will ngturally be the greatest and will mark the
outside boundery of our éolar system. The distence from the outer
edge of Pluto's orbit to the opposite edge of it is ebout 8,000,000,000
miles, or far enough that it would take a bullet about 750 years to
travel across it. BSuch distances are difficult to imagine, but there
are more staggering facts to come,
Y. ..compared with the distance of the earth from the nesrest
star, Proxims Centsuri, it (the solar system) is s relstively
small and compact group of heavenly bodies. Compared with
the Milky Wey, its size becomes an almost insignificent
speck." 1
Becguse astronomical distances are so great they are not

messured simply in miles but in light years. Since light travels at
the rate of 186,285 miles per second, a light year would be 186,285 x

60 x 60 x 24 x 365. With this definition ih mind, the following

- * . . * .

l. Watkins and Bedell: op. cit., p. 141.



2%

statement gives us some idea of the vastness of the universe:
"The Cluster of Hercules is so distent thet the light
given out by it at the time of the birth of Christ
will not resch us until after the year 34,000." 1

In comperison to thet, light crosses the s olar system from
the sun to Pluto in sbout six hours snd to us in eight minutes.

It is believed that the stars in the whole universe are
grouped in somewhat the shape of a watch whose greatest diemeter is
from ten to fifteen times the thickness. The circumference of this
disc is so great that it would take light 150,000 years to travel
around it. The stars seem more thickly grouped in the Milky Way,
end our position in relation to it would indicate that we are near
the outer edge, looking through the long dismeter of our universe,
or galaxy. But even that is not all.

"There are other galaxies far beyond our own. These galaxies
maey be imegined as separate worlds, or, as one astronomer has
said, 'island universes.' Just how many there are we cannot

be sure because some are so distant that thex appear as only
smpll blurs in the most powerful telescopes.” 2

b. Nebulse
# nebula is & cloud of stars that cennot be separated into

individual stars. Zppsrently some nebulse are within our galaxy;
others without it. They very in size end esppearence, though it would
be diffioult to imagine the size of even the smaller ones. These
nebulege indicate the vastness of the unexplored universes,

"Much fascinating reading awsits those who care to dip into the

literature of astronomy. There one cen read the stories of the

distant star worlds; of hot, bright stars like our sun; of dark,

dead stars burned to cinders; of single and multiple stars in

open and closed clusters; of stars in vast, irregular clouds;
and of the nebulous fire mist which constitutes one of the most

1. Watkins and Bedell: op. cit., p. 141
2, Ibid., p. 143.
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beffling mysteries of the heavens." 1
c¢. Limitations in this chepter
The two mein points in this chepter are the vastness of
the universe and our relative position in it. These things are im-
portant, but they are not the final answer which we seek. The greater
the scientist finds the universe to be, the more necessary it is to
postulate a Cause and & controlling Power. This is not within the

scope of science to do.

5. Summary of limitations in this unit

a., Even though the results of the lew of continuity aré given in
somé detail,’the law itself with all its implications is epparently
not recognized for the basic principle that it is. Abundent evi-
dence is presented that things in our universe are not left to chence,
but that is not admitted. Science, observing the order and precision
of the universe and building upon them, cannot explain them.

b. In considering the second law of thermodynamics and its impli--
cations, we are not satisfied with the answer which science gives for
the ending of our universe, nor with the silence in regard to its be-
ginning.

c. The size of the universe, which the authors are careful to
meke as understendable as possible, necessitates the postulation of
a Creator and a Sustainer. Here, again, science must be silent.

In this unit it is evident that physical scieﬁoe has "left
off trying to explain phenomena and resigned itself merely to describ-

2
ing them in the simplest waey possible." Science which must so limit

* * L 4 L d * L

2. Jeans: op. cit., p. 317,
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itself cannot possibly have the final and complete answer which we
seek. In such & procedure the basic facts are overlooked and the
Primary Source is ignored. Not only is that unsatisfactory to us

from e religious standpoint; it is not even good scientific method.

C., Unit VI--The Substances of the Earth
1., Introduction
In this unit our purpose will be to see the structure of
the atom, the miniature counterpart of our huge solar system, and
to see wherein science fails to make complete for us the meaning and
value of such a study. The unit problems and preview are not signifi-

cant enough to us to be given here.

2. Chapter 15--The Substences of the Eerth

If we take such g common thing as water and ssk of whet it
is made, the snswer will be, "Of hydrogen end oxygen." Then we should
like to know of what are hydrogen and oxygen made. Our enswer is that
they are made of gtoms, each substance being made of its own particu-
lar kind of atoms so that each element is composed of atoms that are
alike to each other but different from the atoms of all other elements,

MAboms are so small that not one has ever been seen., Much of
what is believed sbout them is based only on what they are observed
to do. #s the result of‘resehrch, the atomic theory has developed.
This theory is that atoms are composed of electrons and protons, each
carrying a charge of electricity, the proton being positively charged
and the electron negatively charged.

"Each stom is & sort of minieture solar system which con-
sists of protons, or a nucleus of protons and electrons
together, and planetary bodies that move about the center," 1

. L ] L L] L] L]

1. Watkins and Bedell: op. cit., pp. 212-13,
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Since the electrons sre very light, the most of the weight
of an stom is in the center. Even though stoms are so small, electrons
and protons are much smaller. In spite of the smallness of atoms there
is much space in them which the electrons end protons do not fill,
"In size, an electron bears sbout the seme relation to an
etom that a pea does to a cathedral. There is so much
space in en stom of gold that electrons can be shot through
thin gold foil without touching the foil.... No one has seen
electrons any more than he has seen the atoms in which they
exist, because the gssumption of their presence is the only
theory that enables us to understand the properties and be-
havior of the elements.” 1
Ninety-two elements, composed of atoms, have been found.
Others may exist and are suspected, but have not been verified.
These ninety-two kmown elements, plus the few other possible ones,
are the substences from which gll things ere made, As they are in

combination with each other, compounds are formed in an endless variety
2
of ways.

When atoms are grouped as a unit they form a moleculs,
Thus we have a series of terms for particles of matter, beginning with
electrons and protons as negative and positive, composing the atom,

- and atoms composing molecules, and molecules making elements.

3. Summary of limitetions in this unit

In this unit, as in that on the universe, the scientist can
‘define end explain only so far, Haying broken down matter into elec-
trons and protons he is feced with the problem of defining them. His
answer is thet they are charges of electriecity. But what is electri-
city? Nobody knows. Even Lord Kelvin, often called "the Ngpoleon of

L L L] L] L] L]

1. Watkins and Bedell: op. cit., p. 213
2. There are more than 300,000 organic oompounds of cerbon. Francis
Earl Ray: Orgsnic Chemistry, p. 3. :
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Science," said of electricity, "it is a mystery and I have not the
remotest inkling of what it is."l In accepting the electronic theory
of metter we still heve no final solution to the problem of the nature
of matter; instead, there is a greater mystery then before. "What- ”
ever these constituents of the atom are, they are not the ultimate

and fundemental reality."2 The electronic theory breaks down the wall
between the material and the spiritual by seying that matter is not a
solid but a force. Here science must stop.

The second limitation is that science, after failing to
reach the ultimate answer in regard to the-nature of matter, has no
satisfying analysis and explangtion of its complexity. Sir James
Jeans says that there are "600,000 million molecules to the cubic
ineh."3 Remembering that atoms are still smeller than molecules, it
is impossible for us to imegine, in the words of our authors, that
"each atom is a sort of miniature soler sys’cem,"4 with electrons re-
volving around the nucleus which is composed of protons or of protons
and neutrons together, Along with the minuteness and complexity of
the atom, another thing is significent--the behavior of the atom is
so consistent and so predictable that the electronic‘theory developed

‘because of it;5 #s in the greater objects of the universe, the law of

continuity is a basic principle in this ultra-microscopic world, also,

On this principle much of modern physics end chemistry rest.

D. Unit XI--How We Menage to Keep #live

1. Introduction

L * » . . °

1. Worcester aond MeCombs Body, Mind, end Spirit, p. 59.

2. Teylor: op. cit., p. 59. '

3, Jeans: op. eit., p. 91,

4, mte, p. 25.

5. This is not true of esch individusl etom but of = ststisticel everage.
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In this unit we shall teke up only the materisl pertinent
to our need., This will include the first chepter in some detail, small
parts of the second, but none at all of the third. We shall omit the

unit problems, also,

2. Preview

"Chemists tell us thet the human body is made of very ordinary
substences, such as carbon, nitrogen, hydrogen, and oxygen.
Nothing sbout these substances would seem to live nor to give
any key to the neture of living substances in themselves....
These compounds do not live but are found in living matter,

No scientist cen explsin why things live, but scientists have -
determined what things are necessary for continued living." 1

The limitation here is frankly admitted--that the scientist
doés_not know why things live. Not only is the fact of life a mystery,
but fhe way the body can take the substances mentioned, soms of which
are inorgenic, and trensform them into living tissue is as great a mys-
tery. "As for the 'how,' neither biologi;t nor physiologist nor anyone

else has sny knowledge or even any idea."

3. Chapter 27--The Nature of Living Matter
a. living Matter .

"#1 living things are made of a substance called protoplasm,
Protoplasm is & Jelly like substence of & grayish color, con-
taining water and some solid particles which give it a granu-
lar appearance. The cell is the smallest unit of protoplasm.
4All living things are constructed of cells of protoplasm. Each
cell consists of the granulsr substance end a thicker spot of
protoplasmic substence near the center, called the nucleus." 4

All living things perform certain functions, whether one-

celled snimals like the amoeba and the paramscium, or highly devel-

1. Watkins and Bedell: op. cit., pp. 425-426,

2. Greenwood: op. cit., p. 84,

3. The gene has replaced the cell as the unit of protoplasm. William
M. Agar: The Dilemma of Science, p. 99.

4. Watkins and Bedell: op. cit., p. 427.




oped animals. Thése functions are asgimilebion, growth, excretion,
sensitiveness to stimuli, movement, snd reproduction. These are the
functions by which we distinguish between the living and the dead.
Machines mede by man may do some of these things but not all of them.
# radio is sensitive to electromegnetic waves in space, and an auto-
mobile consumes fuel end gives off waste, but neither a radio nor an
eutomobile cen grow or repair itself or reproduce other machines like
itself.

Growth and repsir take plece by cell division. In biology,
as in chemistry, there is a series of units, each leading to some-
thing larger and more complex then itself. Cells grouped together
form a tissue, tissues‘form en orgsn, and a group of orgens compose
en orgenism. The higher we ascend the scale in both the plent and the
enimal kingdom the more complex do these succeeding units becomg.

b. Conditions necessary for life and growth

The things that are necessary for life and growth are the
right temperature, sunlight, oxygen, and food, which would include
water, minerals, and vitemins. Of these necessary things sunlightAis
very important. Upon it depends the process which we call photosyn-
thesis, the process by which green plants menufacture food from water
end minerals from the soil and carbon dioxide from the air.

"Sunlight is therefore necessary for the life of all green
plents end indirectly for all other plents end for animsls
dependent upon them for food." 1

¢, Limitations in this chgpter

The first limitation is that biology, like astronomy and
physics, reached a point beyond which it cennot go. That point is

1. Wetkins end Bedell: op. cit., pp. 433-434,

R4337
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protoplasm, Science can describe it; it cannot explain it.
"#lthough meny discoveries have been made about the nature
of protoplasm within the last few years, they seem, by en-
larging the scope and changing the method of attack, to have
placed the final understanding of this problem still further
from our grasp." 1
We lknow that the protoplesm of the human body is mostly
hydrogen, oxygen, nitrogen, all three of which are gases, sulphur,
end sometimes phosphorus, plus a few salts. There is nothing note-
worthy about any of these substances; theyall are found in the head
of a lueifer match. The mysteryvis how protoplasm, which, as far as
we are concerned, is mostly gas and water, has life.
The second limitation is in regard to the law of biogenesis.
This great principle that life can come only from life, one of the
cornerstones of biology, cennot be ignored nor repudisted; yet, when
the biologist accepts it, he faces the problem of the origin of life.
Henry Drummond says,
"It (science) knows nothlng about its (life's) ultimate nature.
It cennot even define it. <Lhere is a helplessness in scienti-
fie books here, snd a continual confession of it which to
thoughtful minds is almost touching." 2
The third limitetion is that secience cennot explain the
mystery in the process. of photosynthesis. This process has been
3
called the "central fact in life on this planet." Whatever occupies
such & place of prime importance would naturslly be more significant
to us if a full interpretation were possible. That science cannot

give,

¢ e o & & o

1, Greenwood, op. ¢it., p. 50--quoting Whitfield end Wood: Intro-
duction to Compareative Zoology

2. Drummond, op. eit., p. 91.

3. R. C. Macfie: Science Re-Discovers God, p. 88
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4. Chapter 28--Rumning Our Own Machinery
a. Introduction
We shall deal only with the last section of this chapter--
the brein and nervous system. We are mot particularly interested in
the structure of the nervous system, but we sre concerned asbout what
is seid in regard to keeping it in good health.
b. The brain and nervous system
Whatever encourages general heelth of the body helps in
keeping the brain end nervous system in good condition. Proper diet,

good elimingtion, rest, and exercise all help.

"The nervous system and various other parts of the human
body were originally built for a relatively slow-moving,
quiet life. Modern life, especially in cities, with all
its machinery, noise, and meny interests, tendsto put
severe strains upon the human nervous system. Living at
a slower pace and being in less of a continued hurry is
adviseble for many people to save wear and tesr onthe
nervous system." 1

Regular routines,. especially for rest end sleep, will aid
greatly in the solubtion of this problem.

"Probably the chief single cause of serious defects in the
central nervous system is the condition commonly called
‘worry. Continued worry is likely to produce the condition
of the nervous system which we know as a nervous breakdown.
A moderatepace of living, regular habits, sufficient sleep,
and proper rest are protections against such a conditiom.
In order to avoid nerve complications, it is necessary to
have something to do end think about other than the cause
of the worry. Play is a means of securing change of acti-
vity and change of thought. Each individual needs some-
thing at which to play that differs from his ordinery occu-
pation. Various games and hobbies may serve this purpose.™ 2

c. Limitetions in this chapter
The limitetion here is the inability of science to give a
solution to the problem of mental health. £11 the things which the

L d L] L . L L

1. Watkins and Bedell: op. cit., p. 469
2. Ibid., p. 470,
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authors suggest are certainly means to the desired end, but they ar;
not complete. In stating the relationship between worry ard a ner-
vous breskdown, the authors are faced with the problem of what is to
be done with worry. Their solution is inadequate, for correct haBits,
play, and hobbies are within themselves insufficient to integrate a
personelity. That scisnce cannot deal with the total personality
must be recognized, and the point at which science is limited, relig-

ion must provide a solution.

5. Limitations in this unit

8. In dealing with protoplasm, science reaches the point beyond
which it cannot go, for this physical basis of life is a mystery.

b. Life itself is a mystery and the word "still wanders through
science without a definition."l

¢. In the very important problem of mental health, science can-
not give a total solution because it cannot deal with the total

personality.

E, Coneluding Summery to Chspter II

In this chapter we have presented parts of three units
from the textbook and have pointed out various places where science
is inadequate to inﬁerpret the whole of life. Science can go only to
a certein point; then, regardless of whether it is astronomy, physics,
chemistry, biology, or any other science, it must confess its limita-
tions. From the two extremes of the outer reaches of this great
universe to the minuteness of the electron and from the unfathomable
mystery of life itself, our authors have massed overwhelming evidence

. L L) L) L] *

1. Drumnlond, Opn citc, Pe 87.
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of & Cregtor and a Sustainer, whose ways are past finding out and
whose work is perfect. In spite of all the evidence, however, the
authors mgke no such admission, for science deals only with the
objective, qﬁantitative, and impersonsl.

The specific limitetions which have been presented in this
chapter may be summarized asrfollows:

1. We have not found a satisfying explanation for the
order, precision, snd continuity of the universe, since it is not the
funetion of science to give such an explanation.

2. The implications of the second law of thermodynamics
call for en explanation of the origin of the universe, since it must
have had a beginning in time., This explenation, likewise, is outside
the scope of science,.

3. Science has no ultimete answer as to the nature of
matter, for the more closely this problem is pursued, the nearer the
egpproach is mede to the spirituel world, with which science, by its
. very nature, cennot deal. l

4. In defining and explaining life, science admits its
limitations. The more the scientist knows the more elusive does
life become.,

5. In the problem of mental health science does not have
the full solution, for the greatest factor in integrating personal-
ity is not objective, quantitative, end impersonal, but subjective,

qualitetive, and personsl., That factor is'religion.
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CH#PTER III
RELIGIOUS IMPLICATIONS ARISING FROM 2 STUDY

OF THE UNITS PRESENTED IN CHAPTER II

#. Introduction

In the material presented in the preceding chepter, two
things stend out clearly: first, that a study of science inevitably
tekes us toward that which is supernatural end spiritual; and, sec-
ond, that beyond the point to which science cén go there must be a
further explenstion to complete the meaning of the whole of life.:
#t the point gt which science stops religion meets it, and, through
interpretation end evaluation, complements its meaning for us,'adding
the necessary explanstions end solutions which lie outside the scope
of science but which are vital in our lives.

That science has veluable contributions to meke to relig-
ion we have already grented and have shown that, in many ways,
seience leys a foundation upon which religion can build.. "The visi-
ble is the ladder up to the invisible; the temporal is but the scaf-
folding of the eternal."1 It is now our purpose to show how relig-
ion mey teke advantage of that which science offers, and proceed,
from their points of contect, to final and satisfying coneclusionss

From the material used in chgpter two, meny religious ime-
plications arise, but there are three main 6nes with which we shall
deal, teking them in the same order in which the materiel has been
presented. To establish even more firmly the basis for these impli-
cations, edditional scientific materisl will be presented in this

1. Drummond, op. c¢it., p. 57
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chapter, also.
B. Existence  end nature of God

1. Evidences from astronomy

B Immensiﬁy’of the universe

From the material presented from our textbook, we already

have some idea of the tremendous size of the universe, but because it
is difficult for us to conceive such great distances it will be well
for us to state some}of»thesé facts in various weys. Sir James Jeans
give us the following scale for a model of the universe:

"The earth, travelling 1200 times faster than an express train,

mekes & journey of 600 million miles around the sun every year.,

Let us represent this journey by a pinhead one-sixteenth of en

inch in diameter. This fixes the scale of our model; the sun

has shrunk to a minute speck of dust 1/3400 inch in diemeter, °-

while the earth is a still more minute speck which is too smgll

to be seen even in the most powerful microscopes. On this scale

the neerest star in the sky, Proxima Centauri, must be placed

about 225 yards away, and to contain even the hundred stars

nearest to our sun in space the model must be a mile high, a

mile long, and a mile wide." 1

But that is only a beginning. In this model we go outward

7,000 miles to the farthest globular cluster, and we are still within
our own galactic system. In going beyond our galexy we would have to
go outwerd for another 30,000 miles to the next family of stars or
extre-galactic systems; and we go on adding a family of stars for every
30,000 miles or so until we have included sbout two million such fami-

lies. "The model now stretches for gbout four million miles in every
2
direction,"

Even that is not all. Jeans goes on to say that this
model which we have imagined represents merely the distance which a
telescope permits us to see into space, and that this is only a

1. Jesns, op. cit., p. 82,
2. Ibid., p. 83,



=30

"fraction of the universe." 1
Perhaps we can express this vastness in smother way. The

2
number of stars has been veriously estimated as being 30,000 miliion,
3 ‘ 4
100,000 million, end 300,000 million.  /Actually 1,500 million have
5

been shown by the 100-inch telescope at Mt. Wilson Observatory.

Yet Jeens says:
"Empty Waterloo Station of everything except sixnspecks of
dust end it is far more crowded with dust than space is with
stars.... The universe consists in the mein not of stars
but of desolate emptiness-inconceivably wvast stretches of
desert space in which the presence of & star is a rare and
exceptional event." 6

Let us try to express all this in still a third way. The
model to which we have referred represents the greatest distance
humen eyes have seen into space. In terms of light years that means
a distence of 140 million light years.

Jeans simplifies it all by saying that astronomers hsve
perheps been discovering only #merica snd thet the rest of the world
is waiting to be explored. What has already been done is merely a
fraction of whet there is lef't to do, and so far astronomers have
been only steking out claims and leaving lendmarks.

Our universe, then, is greabter than we kmow and far beyond
all human comprehension. Yet men is striving to comprehend it, for
in that understanding he would find something to add to his comple-
tion.

"Before he can understend himself, men must first understand

1, Jeans, op. cit., p. 83.

2. Ibid., p. 63--Seares' estimate

3. Ibid., Shapley's estimate

4., Ibid., p. 64-~Eddington’s estimate
5, Ibid. '

6. Ibido, Pe 84.
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the universe from which all hs sense perceptions are drawm.
He wishes to explore the universe, both in space and time,
because he himself forms part of it, and it forms part of
him." 1
This, then, is the reason why he wishes to understend it
scientificselly, and also the reason why he needs to find the final
answer Which religion aslone can supply.
b. Order and precision in the universe
"The universe does not consist in an enormous number of
stars just thrown snyhow, and left lying about. Every-
thing is held in its plaee, or at least has its path
determined by great forces outside itself." 2
In chgpter two we had many evidences of the order and pre-
cision in the universe., The rule of all the universe is motion--
regulated motion. The enormous power, of which we see many evidences
continually, is under firm control. Not only is that true in our
solar system; it is true for every star of the whole galactic
3
system. Not only is motion chsracteristic of the stars individually,
4
but there sre indications that the whole galactic system rotates.
Professor Robert Grsnt Aiken has been quoted as saying:
"These motions sre all so harmonious, 50 sbsolutely obedient
to lew, that as the analysis of our observations proceeds, we
get an ever-clearer picture of a definite and orderly system.
It is a universe, in my belief, with thought and more than
thought within it; a universe that is the expression of the
thought of aen immenent infinite spirit." 5
This harmonious motion is so finely belenced that every
body in the universe affects every other body in some degree. The
moon that raises tides on the earth about 240,000 miles distant
1. Jea.ns, Op . cita, P Te
2. Teylor, op. cit., p. 17.
Se Jeans, OpP+ Oito, Pe 202,

4, Tbid., p. 203.
5. Watkins and Gillet, op. cit., p. 74.
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raises tides on the most distant of stars, too, though less in
: 1
emount, Jeans goes so far as to say,

"Each time the child throws its toy out of the baby-carrisge,
it disturbs the motion of every star in the universe." 2

Not omly, then, is there motion but delicatebalance and
intricate relationships. The order, precision, and continuity which
we have already noted are dependent upon this motion end this exact
balance. |

c. Energy in the universe

We have already noted that great forces are et work in the
operation of the universe. We do not know the nature of these forces,
but their presence is recognized and depended upon. We know, from the
first law of thermodynemics, thet energy is indestructible; that it
may be changed from one form to another but the total amount must
remein the same. The second law states that this change tekes place
downward. For instence, one million ergs of light energy can be
trensformed into one million ergs of heat energy, but if this pro-.
cess is reversed there will not be one million ergs of light energy
because fhe process of reversal is difficult and much of the energy
cannot be transformed from a lower to a higher form.3 We have already
noted in chapter two that this fect is the basis for the theory that
the tremendous forces which sre being used in the operation of our
universe will eventually be exhausted--not that there will be no
more energy, but that it will be in a form which cannot be used.

Jeans says it this way:

1. Jeans, op. e¢it., p. 190,
2, Ibid.
3. Ibid., pp. 306-307,
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"Energy cennot run down hill forever, and...it must touch
bottom at last. #nd so the universe cennot go on forever;
sooner or later the time must come when its last erg of
energy has reached the lowest rung on the ladder of descend-
ing availability, and at this moment the active life of the
universe must cease. The energy is still there, but it hss
lost all cepacity for change; it is as little sble to work
the universe as the water in a flat pond is able to turn a
water wheel." 1
Whether or not we accept this conclusion as to the end of
universe is not the question here; the point is that mighty forces
do operate the universe and that science has discovered the law of
2
conservation of energy. Even in Jeans' snnihilation theory the
energy liberated by positive and negative charges of matter rushing
together is not lost, but it still exists as radistion. Jeans fur-
ther says, "Other considerations...point to the annihilation of
3
matter as the fundementel process going on in the stars." Nine=
teenth century physics had two fundamental cornerstones--the conserva-
tion of energy and the conservation of matter. If we accept Jeans!
ennihilation theory we must come to the same conclusion which he
states, that these two foundation stones ere "replaced by the con-
servation of a single entity.which may be matter and energy in turn."4
The annihiletion theory is one attempt to explain the
source of all the necessary energy in the universe. It is signifi-
cant that this amount of energy is so tremendous that scientists
feel that some explanation is necessary.
Not only are great forces operating the universe, but, as

we shall see, there are inconceivable amounts of energy locked within

the atom,

. L * L L L]

1. Jea-ns, 0P Gitc, Pe 309.
2. Ibid., pp. 175-181.
Se Ibidc, Pe 1760

4, Ibido, Pe 1780
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d. Summary of evidences from estronomy
We have noted thet the universe is inconceivgble in size,
that it is orderly, exasct, and continuous in its motions and rela-
tive positions, and that great forces are at work keeping it perfectly
balenced and timed end in perfect organization. All these things
science gives us, but we need a further answer., If we‘stop here we
are facing even greater mysteries then before, and without belief in

God these mysteries confound us. If we believe in God, then the uni-
' 1

verse "becomes the expressive word of a Creator." Having seen some
of the facts which science offers, we are compelled to postulate a
Creator. Some of the most significant statements on this point come

from Jeans:
Y

"..othere is rather distinct evidence of a special creation of
stars at sbout the time our sun was born." 2

#geain he says:

", eethe present matter of the universe cannot heave existed
forever: indeed we can probably assign an upper limit to
its age of, say, some such round number es 200 million
million yesrs. And, wherever we fix it, our next step back
in time leeds us to contemplate a definite event, or series
of events, or continuous process, of creation of matter at
some time not infinitely remote. In some way matter which
had not previously existed, came, or was brought, into
beings... If we want a concrete picture of such a creation,
we may think of the finger of God agitating the ether." 3

It is not to be overlooked that he says further thet if
we go back in time as far as we can, we do‘not come to the creation
of the picture itself, but only to the edge of it because "the
creation of the picture lies as much outside the picture as the
artist is outside his canvas."4

. * L] ”* ® L

1. Teylor,op. cit., p. xi.
2. Jeans, op. cit., p. 314,
3. Ibid., p. 316.

4. Ibid., p. 317.
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We have seen much evidence that this is not a chance uni-
verse; that it is not only in accordance with a plan but that it is
the produet of the mind of God. We know that consequences cannot be
greater than antecedent causes, so the thoroughness and completeness
and complexity of creation indicates the ability of the Mind behind
it.

Astronomy has given us evidences that there is a Creator
who is not bounded by time and space and whose work is beyond our
comprehension end perfect in every detail. In astronomy we get a
good picture of the power of God at work in great sweeping strokes,

infinite in every sense.

2. Evidences from gtomic structure
&. Minuteness end complexity of the atom

Wie heve already noted something of the structure of atomé
end the limitations of science to determine the nature of matter.
As we probe still further into this field we find startling evidences
of design and purpose, Atoms sre complicated beyond imegination,
even though they are so small thet 150,000,000 of them side by side
would maeke only an inch.1 Or if we take the next unit in size, the
molecule, some of them containing as many as 20,000 atoms, we find
that they are still so smeall that no microscope cen reveal them to
us.2 Sir Jemes Jeans says that one pint of water contains enough
molecules to cover every square inch of the land surface of the
earth with 100 ﬁillion molecules. #nd yet, in spite, of the minute-
ness of the atom, each one is really a solar system in miniature.
l. Greenwood, op. cit., p. 23,

2. Ibid. p. 49.
3. deans, op. cit., p. 90.
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The complexity of atoms varies for different substances.

The simplest is that of hydrogen, which has s nucleus of one proton
with one electron revolving around it, as the sarth revolves around
the sun. Hydrogen is the only atom that has no neutron. Helium,
next to hydrogen in simplieity, hes a nucleus of two protons snd two
neutrons, with two electrons revolving around it. #ny periodic
tablel will show that as we go from hydrogen, which has an atomic
number of one, to uranium, having an atomic number of ninety-two,
there is & definite progression in weight, complexity, and character-
istles. The periodic table shows thet the stomic world is not one of
chance. This table shows relationships which make clear that in
these miniasture soler systems as well a&s in the galactic systems
there is definite order, precision, and complexity beyond our compre-
hension. Jeans says:

"We appreciate only half of the infinite richness of the

world around us until we extend our survey down to the

smallest units of matter. This survey has been first the

task, and now the brilliant achievement of physics." 2

b. Strange behaviof of the element carbon

In the periodic table of elements carbon is in the central

group, with the atomic number of six. It is not the number that
mekes it signifiocant; it is the organization and variety that makes
us wonder at this marvellous elemsnt. Carbon is in every living
thing--the vehicle, we might say, of life. We have already noted
that there are more tham 300,000 carbon compounds. "4 biologist

4
cennot even conceive a single living cell without it."  The

L] . [ ] . L .

1. 4 periodic table may be found in the back of almost any chemistry
textbook.

2. Jeans, op. cit., p. 86,

3, mte, P 26.

4. Greenwood, op. c¢it., p., 45
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molecules of cerbon sare very complex and are usually arranged in
long cheins or closed rings, Its great veriety in forming compounds
indicates its peculisar cépacity. Its behavior is so completely un-
expected end so different from other elements thet this within itself
would tend to show that the capacities of this strenge element cannot
be accidental. Eddington has been quoted as seying, "...the element
carbon rebels egainst limits."

In the periodic tsble there is a great jump between boron,
number five preceding carbon, and carbon itself. After that there is
a gradual, orderly merch up the scele. This cannot be by chance,
that the one element contained in every living thing should be the
one exception to the behavior and capacities of all other elements.
Eddington refers to cerbon as the "mysterious integer six."2

"It is mysterious, snd one msy venture to say that investi-
getion is never likely to reveal to us why carbon should
stend so uniguely slone., The mystery of cerbon in its
association with life is far more profound than is the
mysterious behavior of radium; for it lies at the very
core of the existence of that palpiteting, pulsating,
entity we cell life...." 3

c. Energy in atoms

In en gtom, which, after all, has been resolved into
cherges of electricity, we would expect to find great energy. Such
is the case. Jeans has been quoted as ssying that if we could re-
lease all the energy in one pound of coal the amounf would be equal
to 81l the energy ordinarily obtained by burning the4five million

tons of coal mined each week from the British Isles. inother state-

ment concerning this grest energy locked within the atom is that there

1. Greenwood, op. c¢it., p. 176.
24 Ibido, Pe 45 '

3. Ibid., pp. 45-46.,

4., Taylor, op. cit., p. 35.
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is enough in =a single drop of oil to tske the lMauretanis scross the
#tlentic., # third illustretion is given by Professor J. A. Thomson--
thet if we could snnihilgte a single drop of weter so that there would
be only energy left it would be equivalent to 200 horse power for a
yéar.2 Such tremendous energy is as far beyond our understanding as
is the minuteness and the complexity of the etom.

d. Intangibleness of matter

We have noted in cAapter two that the neesrer the approach

is mede to the understanding of the ngture of matter the more clesrly
the fact stands out that matter is intangible; it has been resolved
into force.

"Whetever further disclosures sre in store regarding atomic

structure, we can never return to lsst century's conception

of solid materisl. The whole physical universe in immsterial

to the very core, ss immaterial as any conception of the spiri-

tual ever framed; waves, group weves, are the most substential

things we can find." 3

Wherever we turn in science we find gbundent evidence of

this fact, We have already noted that mgtter is charges of electri-
~ eity, but nobody knows what electricity is. Basically, matter is as
mysterious ss spirit, for protons and electrons sre invisible, in-
tangible, ond unsubstantisl. These discoveries about matter have
taken us step by step to where substantislity dissppears snd the
fhings thet seemed most resl to us have melted away into intengible-
ness. In placerof this substentiality there is an immaterial basis
which physicists not only accept but which they say logical minds
cannot refute. Jeans says,
1. Tgylor, op. cit., p. 35.

2. Ibid.
3. Greenwood, op. c¢it., pp. 185-186,
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"We live in g gossamer universe; pattern, plen, end design
are in abundance, but solid substence is rare." 1

So immsterisl is our universe, so intengible is the nature
of matter, that "...a hundred tons ofAthe only stuff matter contains
could be packed into a pocketbook--the rest is space and such stuff
as dreams sre made of."2 More end more we see that the constituents
of the atom, whatever they are, are not material in the sense we have
thought of them as being, and that they are not the ultimate reality.
They aere the results of something else which is deeper than themselves,
that which not only produces thém but also maintains them. The final
Judgment of science upon this matter may be summed up in the words of
Dr. Greenwood:

"#toms afe configurations, compliceted beyond imaginstion, but
there is no substance, no 'stuff' in their meke-up. It is the
organization that is the important festure snd not materisal,
Their immaterisality is so sitriking that we may look upon them
as spiritual in nature rather thsen material. 4nd this is the
basis of the whole physical cosmosi™ 3

e. Summery of evidences from atomic structure

What we have found in the atom is thet, here in the heart
of what is mpparently material, there is the presence of what may be
termed spiritual. The minuteness and complexity of atoms indicates
thet this universe is complete and orderly even to the least detail,
The unique behavior of the element carbon, so essential to life, is
evidence within itself that sueh a significent thing did not happen
by chence. The inconceiveble amount of energy in the atom is enother
evidence that the whole universe is bound together by forces far
greater then we know. For all these evidences there can be only one

1. Jeans, op. c¢it., p. 103,
2. Mgefie, op. cit., p. 48,
3. Greenwood, op. cit., p. 39.
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3+ Conclusion

From these representative evidences chosen from the many
which science can give us, there con be only one logical and ultimate
conclusion-~-that behind all these wonderful things, both in the far
reaches of spece and in the atom, there is God, both as Creator and
as Susteiner. As the horizon of our knowledge is pushed further out-
ward we must finally come to this conclusion, for no other is adequate
" to explain the fscts which science has discovered. The cosmos is
being revealed

" ..n8 one continuous flow of correlsted events, both physical
and spiritusl.... Progress in knowledge has brought us to
where we can envisage the whole streem and recognize it as
God." 1

Our universe is so ingenious, so intricately linked to-
gether, so logicel, and so complex that it would be absurd to believe
that it happened by chance. The logical cannot come from the illogi-
cel. The rationality in the universe mokes God a necessity.

"It is a detailed Creation, finished with the utmost thorough-
ness, explicit and intelligible at every point, eloquent of o

Thinker refining the details of his work to the utmost, giving
to each least touch its charszceter and its pert to play in the

whole." 2 ‘

In all this we cannot f2il to see two of the great charac-
teristics of the mind of God--the magnificent sweep of it and the in-
finite care in details. It is no wonder that Voltaire seid, "If

3

there were not a God it would be necesssry to invent one." Not only

‘must there be a God, but we would go even further and say with

.
s & & & o o

1. Smyth, op. ¢it., p. 159,
2., Tgylor, op. cit., p. 37,
3e Macfie, Cpe. cit., P T24
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" Leibnitz, "fotualia dependent a Deo, tum in existendo, tum in sgendo"
--"not only the existence but the ectivities of things depend on

God."l When we have come to this conclusion, the origin of our uni-
verse, its present operation, and its future aré not matters of con-

cern to us; we have found the ultimagte answer and we are satisfied.

C. Implicetion of immortelity

1. Evidences from biology

a. Cellular structure

We have already been made aware of the fact that life is

something more then an element, more than the constituents of the
cell, which are measurable becsuse they are quentitative. Life is
quélitaiive end cennot be reduced to a mere guantity; therefore, it
eludes the analyst.

"No single orgenic function has yet been found explicable in

purely mechsnical terms; even such reletively simple processes

as the secretion of a tear or the exudation of a drop of sweat

elude pll attempts at complete explgnation in terms of physicsal

and chemical science.," 2

We know that there is life in the cell, and the biologist

tells us that protoplasm is the physical basis of that life, but life
itself is the mystery. "Certainly it (the life principle) is not a
mere chemical com.pound."3 In terms of the cell with its constituent
elements, life is a plus element. We must remember that the tests
which apply to mattei do not spply to life itself; neither do the
functions of all living things apply to matter within itself nor do
they epply to energy. Whatever this life principle is, we know that
it is the force which builds the organism and unifies it, controlling

L] . [ 4 L * L

1, Maefie, op. cit., p. 72.
2. Greenwood, op. cit., p., 98--quoting Williem McDougall.
3. David Hesgle: Do the Dead Still Live? p. 25.
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its activities. In this sense there is connection with the mgterial
elements, put, since this is only a partial connection, the death of
these elements would not mean the death of the life prineciple also.

"It (the soul) is indeed connected with the nervous system,

or we may say, with the entire body, but only in an external

way. It uses both of these structures only as a means for

accomplishing its purposes, but it forms no part of them." 1

Not only does this partisl comnection deny the death of the

life principle in the death of the cells, but there is another reason
why that cannot be so. There are constant changes in the material
substences of the body so that within repeated cycles the whole body
is made completely new. That the life prin@iple does not change is
evident, for it is the constant factor which mekes possible the re-
newing of the physical. From the basis of these two faets alone, we
know that life, whatever it is, is of necessity an extra-cellular
entity, a plus element, only.partially connected with the material
elements of the cells, and that it is neither by nature nor function
under the laws whiéh govern the cells themselves., Rather, it is the
governing force itself, for when the animating presence of life is
~withdrewn from the body the cells cease to exist, returning to dust.

b. Evidences from the law of biogenesis

As we have already noted, there can be no life except from

life. This is a fund;mental law of biology. Pasteur, Tyndall, and
later Dr. Bastian, made many experiments to determine whether spon-
taneous generation is possible., Their experiments served only to em-
phasize the law which hed already been stated by’Hérvey. Even if
spontaneous generation were possible the mystery of what life is
would not be solved, Though we do not know what life is, we do know

. * L . * .

1. David Heagle; o] Oi‘b., Pe 60.
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that it must come from slready-existing life and that, in nature, it
must have some of the characteristics of the life from which it came,
The chief characteristic is immortelity.

"Nothing is so certain as the fact that life, as it left the
hand of its pristine source, was immortal....”" 1

Biology continually bears testimony to the fact that immor-

tality is sound scientifically,

", ..emong the earliest forms of life, epart from accidental

occurence, there is no such thing as death. We can fairly

say without fear of contradiction, once attain to livingness

in those early times, then immortality was not only assured,

it was inevitable; there was actually no escape from it in

a normal wey. The significance of all this is plain enough,

thet the idea of immortality is not the foolish, fentastic

rationalization of the wish-fulfillment; it is a scientific

actuality.” 2

There is still another implication in the law of biogen-
esig--the uniqueness of humsn personality. The main difference be-
tween human belngs end other living things is not physical, because
we are made of the same chemical elements and of cells basically
similar. The difference is in the nature and quality of the life.
There is nothing as-unigue as humen personality, both in origin end
in menifestation. In the seme way that life comes from life, this
unique personality of the human being must also have o like source.
That source can be nane other than God, for personality cannot be ex-
plained in any other way. That God is the source of our life is
evidenced by the fact that our souls are delighted with divine
things. 4s personality develops it "grows more and more creative,
for it is approaching more and more to the Personality that is the
3 .

source of it all." Since God is the source of our life it is a
1. Greenwood, op. cit., p. 156,

2. Ibid., p. 151,
3. Ibid., p. 126.
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part of Him; end, therefore, immortal becsuse He is immortal.

3. Evidences from physics

a. Conservation of matter

ifs we have noted, Jeens' annihilation theory would replace

the old conception of the conservation of matter and of energy with
- the conservation bf one entity, which might be metter and energy in
turn. - However that mey be,‘the fact remains that there is no destruc-
tion of thet which exists as a reality. It may be changed but cannot
be destroyed. The annihilation theory does not change this fact. We
need no proof that the'soul exists as a reality; we already know that,
Then this lew of conservstion applies.

"It (the soul) is not a mere insubstantial something, or em

aebstraction having no concrete reality connected with it;

but it is just as real, just as sctusl, and just as substan-

tial in its being as is matter. To be sure it is not a materisal

entity, but a spiritual one,. and being such, it is, as said,

both substantial end real." 1

b. Conservation of energy

We ¥know that the goul is a force because it cen act Spon-

teneously itself and is cepable of causing other agencies to act.
It uses the powers of nature to sccomplish its purposes, and we may
correctly think of it as the greatest force we know. Since the law
. of conservation applies to the natural forces which are used byfthis
spirituel force, how much more surely this law applies to the most
necessary force of all.

"...this is the great chief energy of all energies, and

therefore if eny power is to be considered eternal in its
being, surely this mind-power must be so considered.” 2

1. Heagle, op. cit., p. 37.
2. Ibid., p. 38,
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fnalysis leads us inevitably to the conclusion that, after
all, energy is an ultimete reality, and when we say that energy by
its very nature is indestructible we are in the same breath saying

thaet the soul is immortal,

3. Conclusion
vIn the light of the evidences which we heve seen from
biology end from physics we must conclude that life is the gift of
God the Creator, and that since it came from Him it is immortal both
in its nature end in its relationship to existing laws.. If we say
‘with Jeans that the physical universe is like the thought of & mathe-
metician, we must inevitably come‘to the conclusion, also, that the
living cell is the product of a living agent acting upon it. That
agent could have been no other than God; therefore, life is from Him.
"Life.,.is the climax of creation. The blossoming of life
from the dust, whether the inevitable consequence of a series
of chemical changes or of 'breath from the nostrils of God!
was certainly, is certainly, one of the most marvelous phen-
omena the universe can show," 1
That which is divine cannot be also mortal but must of
necessity be immortal. In the solution of the problem of life, God
as the Creator and Sustainer is the only enswer that gives life sig-
nificence and mesning. In acknowledging that, we are stating the

fact of immortelity, for that which is fulfilled end made meaningful

only by the immortel must itself be a partaker of immortality.

D. Religion as the final solution to the problem of wholeness
1., Inter-relation of body, mind, and spirit.
"A men's body is a beautifully co-ordinated complex where

every cell is bound to every other cell...and a man's per-
sonality is equally a co-ordinated complex, and must be

1, Mecfie, op. cit., p. T6.
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developed as & whole snd act as a whole.”" 1

The original meaning of the word "health" is "wholeness,"
and welcannot take that to meen either body or mind or spirit alone,
but all of them together, for they cannot be separsted by nature nor
by activity. There are meny evidences that this relationship is a
close one. From the stendpoint of psychology, we know that the im-
pulses end ideas thet come into the mind have a tendency to find
bodily expression.

"So delicately beleanced is the mechanism of this clay that it
responds st once to what is before the mind., We cannot ex-
"plein the relationship, but the influence of mind on body is

a normal everydey fact of experience." 2
This is a fact that doctors use to great advantage in the
treatment of their patients. "Every psychologist and évery medical
men will agree that in all sickness there is both a mental and a
mate£ial elem.en’c."3 Since both of these elements ere in all sickness
it is wvery difficult to distinguish between diseases that are psyecho~
genic, caused by the mind, and those that ére physiogenic, ceused by
some disorder of the body.
This inter-relationship is illustrated by what Dr. Edward
Welss says in a recent magezine article: |
"It is generally acknowledged by the average physician that
about one-third of the patients who consult him heve no de-
finite bodily disease to account for their illness." 4
Dr. Weiss said that he studied the cases of 200 econsecutive patients,

classifying them into three groups: illnesses caused by emotional

problems, those caused partly by emotional problems, and those in

N 1. M&cfie, Op- Gi‘bo, po 76.

2. E. S. Waterhouse: Psychology and Religion, p. 125.

3. Ibid., p. 133, ' ‘

4. Edwerd Weiss: "Psychosomatic Medicine"--The American Journal of
Nursing, March, 1945, p. 189, ‘ ‘
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which emotional problems spparently had plsyed no part. In the first
group there were 35 percent, in the second group 33 percent, end in
the last group 30 percent. On the basis of this, then, we mey say
that probebly more then 60 percent of all illness has a definite men-
tal factor as @& partial cause. It is spparent thet, to some extent
at least, the body is the partner that is under the control of the
mind and spirit.
Professor McDougall, psychologist, has been quoted as
saying:
"Successful therapeutic suggestions and actions that effect
definite tissue chenges sre especially significant....In ell
such cases we have definite evidence of control of bodily
processes which, though unconsciously effected, must be re-
gerded as psychlcal. Of the limits of this power of mental
control over the orgenic processes of the body we are alto-
gether ignoreant, and new evidence, most-of it ill reported
and therefore valueless, but much of it sbove suspicion, re-
peatedly werns us agalnst setblng up any arbltrary limit ‘o
what may be effected in this way." 2
It is evident then, that in this close relationship the mind end
spirit are the controlling powers eand that they affect the body
either negatively or positively. That being the case, our first con-
cern is not the body primarily, but that which controls it. "When
the inner peace and trust of the heart has perished, then worry and
fear are bred, which are the causes of diseases of the nerves, the
3
digestion, the skin, and the mind." If this is true, how much
greater should be the positive effects of the right emotions! Nature
herself is positive and if unhindered moves in a positive direction;
consequently, that which also is positive is in slignment with her
1. Edward Weiss, op. cit., p. 189,

2. Worcester and McComb, op. cit., p. 258,
3. Victor Herbert Lukens: God Works Through Medicine, p. 83.
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purposes and adds to her positive accomplishments.,
"I have never ceased to be surprised at witnessing marked
physical improvements which have followed the release of
the soul from anxiety, fear, a sense of inferiority and
condemnation, or as the result of a new and more serene
spiritual life." 1
The whole crux of the matter, then, is that the mind and
spirit are beasically the controlling powers snd are of primary im-

portance in the question of health.

2. Effects of emotion
a. Negative effects
Bodily responses to grest emotional disturbences are very
merked. Dr. Walter B. Cennon describes such a response in this way:
"The contraction of blood vessels with resulting pallor, the
pouring out of 'cold sweat,' the stopping of saliva flow so
that the 'tongue cleaves to the roof of the mouth,! the dilation
of the pupils, the rising of the hairs, the repid beating of
the heaert, the hurried respiration, the trembling end twitching
of the muscles, especially those sbout the lips--all these
bodily changes are well recognized sccompaniments of pain end
great emotional disturbances, such as fear, horror, and deep
disgust.” 2
As we have observed, nature is positive and whatever is
negative runs counter to natural laws; consequently, the results are
not in harmony with nature's intentions. This basically, is the
reason why negative emotions meke us ill.,
The gastrointestinal tract is the chief place where emo-
tions cause great disturbances. It is a very common experience to .
have the flow of saliva stopped by excitement or fear, but this is g

minor disturbance. There is also a decrease in the secretion of

gastric juice, the pancreatic juice may be stopped, and the secretion

1. Worcester and McComb, op. cit., p. xiv,
2. Walter B. Csmmon: Bodily Changes in Pain, Hunger, Fear and Rage,
Ps 3.




«55m
1
of bile checked. This meens that every juice needed in the diges-
tion of food, except intestinal juice, maey be either checked or
stopped by emotion. It is no wonder that food in the stomach of the
emotionally upset person is like lead.
"The conditions favorable to proper digestion are wholly
abolished when unpleassnt feelings such as vexation and
worry end snxiety, or great emotions such as anger and
fear, are allowed to prevail." 2
Not only are the necessary digestive juices stopped or
checked, but the motions of the stomach are affected, and the peri-
staltie movements of the most of the alimentary canal are stopped

3
entirely as the result of great excitement. Many experiments have

been made on lower animals, perticularly on dogs, to see what the
results are in times of great emotional disturbances. The conclusion
to these experiments is this:
"There is no doubt that...gastric and intestinal peristaltic
waves are stopped in man as they are stopped in lower enimals,
by worry end anxiety and the stronger affective states." 4
We msy reasdnably say thet the effect will be even grester in man
because his nervous system is much more highly developed and his
whole body more complex than lower animals,

In addition to these disturbancés in digestion,'other harm-
results, slso, are produced. Whereas digestive glands sere slowed
down other glands sre stimulsted to overwork. In pain snd deep emo-
tion the adrenal glands secréte excess amounts of adrenin into the
blood. Dr. Cennon goes so far as to say:

"Greet grief and prolonged enxiety during e momentous orisis
1, Caennon, op. c¢it., p. 13,
2. Ibid., p. 9.

3. Ibid., p. 14.
4. Ibid., p. 16.
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have been regarded as causes of individual instances of diabetes,
snd enger or fright has been .followed by an increase in the sugar
excreted by persons who already have the disease." 1

In the article to which reference has already been me.de,2
Dr. Weiss mentions severel results of emotional disturbances, such as
etypicel neuralgia, nauses, vertigo, and others,8 end says that these
are only the attempt of the body to express emotional tension.

There ere many other results of emotional disturbences.
Partial paralysis may be csused by fear or hyéteria. In some chroniec
disease;, such as certain types of arthritis, worry is recognized sas
a contributing factor or even as the total cause.

Not only may specific illnesses be caused but there may,
also, be a harmful general reaction. Disharmonies between reason and
impulse, between conscience and inclinetion, cause inner conflicts
that sap the energies. Negative living in eny sense is destructive
to body, mind, snd soul. Frequeﬁt suggestions of weakness, discoursge-
ment, and unhappiness make of our lives a feeble, sad picture of fail-
ure, to which mey be added many physical disabilities.

b. Positive effects

We have already nbted4 the results when the soul is relesased
from fear, worry, & sense of condemngtion, and other negative emotions.
Release comes only when we turn from ourselves to God, letting our
lives become God centered. If we try to live within ourselves we are
enxious snd troubled, burdened with the guilt of sin and with all the
other evils of self-centered living; but when we give ourselves into
His keeping He meets every need of the human heart--the need for
1.‘Cannon, op. cit., p. 67,

. 2. Mte,. p. 52,

3. Weiss, op. cit., p. 191,
4, fm-te, Pe b4,
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forgiveness, for peace, for guidence, fof gecurity. Through this
release, the weakness, the stagnation and staleness, the failure, and
the unstebleness of self-centered living cheanges into a new, vigorous
life, challenging end uplifting, stebilized in God.

When we turn to God, so that this releasg is possible, we
ere doing that which every psychologist knows is best for humen life--
reaching out to that which is outside us and greater than we. The
psychologist is concerned, first of all, that the person with whom
he deals should transfer his problems in order to find release from
them; but if this transfer is only from the patient to the doctor, as
is often the case, the problem of over-long dependence arises. For
the Christien psychologist there is only one difficulty--the trans-
ference of the problems from the patient to God. In this act there
is wholesome and healthful release, and the greater the dependence
upon Him the better are the results. Modern medical science bears

testimony to the truth contained in the words of Jesus, "...whosoever
' 1

would save his life shall lose iteee.

In this positive approach to life we are working in harmony
with natural law and the wey is open for the healing of body, mind,
and soul. Naturel law is the law of God, the‘vehicle through which
He works. Instead of the poisonous hatred, fear, and bitterness of
negative living, the positiVefapproach is one of love, trust, and
goodwill. /11 these are in slignment with natural lew and are,

therefore, means of bringing us strength,

3. Health-giving values of religion

As we have Jjust seen, there is great therapeutic value in

lo Mark 8355'
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release from the evils of negative, self-centered living. 'To be

cleensed from the guilt and freed from the burden of sin, to know the

comfort of peace with God and with ourselves, to feel the security

of His care and love, to lose our lives in Him only to find them

again, made néw; fuller, end richer--these are the experiences that
give health to body, mind, end soul.

#so, as we have observed, that which aligns itself with
natural law is en aid to health. There is no greater parallelism
then that between naturel lew and religion. Within every person
there is that which is potenfially responsivé to God or to manifesta-
tions of Him. In chapter two our -authors mentioned the awe-inspiring
sight of the sea of leaping flames around the sun. The awe eand fascina-
tion which we feel in the presence‘of wonderful end beautiful things
'are some of the non-rational elements in every reiigious experience.
Since these elements are fundamentally a part of every humen being, it
is clear that in religion we are placing ourselves in a position where
the great healing and health-giving forces of nature may come in. We
have seen that the body needs positive stimuli; how much more true
that is of the mind end spirit! "It is the power of religious emo-
tion, which wheﬁ awakened and directed, can work wonders of healing,
otherwise impossible."1

We have already concluded thet life must be a gift from God.
Then the logicsal thing to believe is that we must put ourselves in
correct relationship with Him before that life can be fully kept in
His original intention.

"Perfect health results when the inflowing life...is received
fully and freely. This is possible only when His laws are

* [ ] * L * @

1, Worcester and MeComb, op. cit., p. 349.

]
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observed on both the natural end the spiritual plene...Even
more essential than care of the body on the naturel plane is

the observence of the laws of God on the spiritual plene. Since
life flows into the body through the soul, the body can re-
ceive a full normal influx only when the life of the soul is

in accordence with spiritual laws. Even the people who do not
understend this truth recognize the tremendous influence which
the mental state exerts upon the bodily condition end empha-
size the importence of encouraging only kind and elevating
thoughts and of cultivating a serene spirit." 1

It is not enough for us to say that there are spiritual
lews; we must prove it. That may be done by showing that if the con-
ditions which are leid down are fulfilled the results will be moral
health end general well-being. dJust how this tekes place we do not
‘know, but it is evident that the healing force is there.

"In addition to the doctor's remedies, believers may put to
use a special curative force from God...It is as resal sas
the power of eny drug or other remedy used by the doctor,
or as any of the forces of Nature." 2
This healing force, whatever it is, comes from without, as a separate
entity, epart from anything which may be supplied by a humen being
end different from every other force. To the power of this force
meny medicel men in various fields testify. Dr. Richard C. Csabot
has been quoted as saying,
"It (religion) is the most searching, inclusive, end pro-
found activity possible for the individual, since it reaches
to the depths of personality and frees its most powerful
motives.," 3
Paul J. Mobius, European authority on psychological ﬁedicine, "felt
thet religion was so essential to the preservation of mental sound-
ness theat he considered its decline, in modern times, to be one of

4
the causes of the prevalence of mental and nervous breakdown."

L] . L d L . *

1. Horatio W. Dressér: Spiritual Health and Healing, pp. 86-87.

2. Lukens, op. eit., p. 18. '

3. Worcester and McComb, op. cit., p. 307,

4., Alexender B. MacLeod: Mental Hygiene &s Taught by Jesus, pe 125.
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Modern medicine is learning that in e lesrge group of dis-
orders the only method which promises success is to attack the ill-
ness from the mental end spiritual side. For this reason there is
less dependence on drugs end ﬁbre dependence on the forces of nature,
This is true not only in functional illness but also in certeain dis-
eases orgenic in origin, and in both types general admission is now
mede tﬁat the mental condition of the patient is a great factor in
his recovery.
Dr, dJung has been quoted as saying:
"One can easily understeand what it means to a patient when
- he can confide his experiences to an understending and sym-
peathetic doctor. His consciousness finds in the doctor a
moral support sgainst the unmenagesble effect of his traumatic
complex. No longer does he stand alone sagainst these ele-
mental powers, but a trustworthy men reaches out a hand, lend-
ing him morel aid in the battle against the tyrammical oppres-
sion of the uncontrolled emotion. 1
This, in a greater sense, is what religion does for the person who
is i1l., There is & feeling of comfort and security which nothing
else can supply.
More specifically, let us see what are some of the values
in preyer., Willism James quotes Dr. Thomas Hyslop as seying in a
speech to the British Medicel Association that the best sleep-pro-
ducing egent his practice had revealed to him was prayer. "I say
this," he said, "purely as a medical man."z‘ William Jemes himself
said that prayer for the sick "should be encouraged as a fherapeutic
measure. Being a normel factor of normal health in the person, its
omission would be deleterious."3 H., G. Wells has been quoted sas
1. Worcester and McComb, op.'cit., p. 303.

2. Macleod, op. cit., p. 128,
3. Worcester and McComb, op. cit., p. 315,
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follows:
"Prayer is a power. Here God indeed can work miracles.
/A men with the light of God in his heart can defeat
vicious hebits, rise undaunted after a hundred falls,
make headway sgainst despair, and thrust basck the onset
of madness.” 1 ~
Prayer is a unifying force. The mind is turned from the
struggles and confusion within itself toward God and centered on
Him so that the personality grows more harmonious as the inner con-
flict is resolved and the soul is aware of new strength and blessed-
ness. Thus instead of driving back into the subconscious mind the
feelings of guilt end of pain or remorse, the person who prays brings
all these things out into full consciousness and views them in the
clear light of God's présence. In doing this there is great release
and a new sense of freedom. In this way it is clear that
"Prayer is a power which sets free an energy to discharge
itself in new channels and to minimize the processes of
disease till the man is cured." 2
It is a recognized faect that, other things being equal, the
sick person who prays for himself and for whom others pray, has a
better chance to recover because of the stimuleting hope which prayer
bestows. The comfort and peace which come as a result of being united
with God are aids in the process of nature's healing. In both func-
tional end orgemic disease prayer is a curative agencye. Knowing
that, it seems as unscientific to believe in medical treatment with-
out pra&er as it is irrational to believe in prayer alone.
Professor Hocking says, "Thet which can hsppen only with
a consclousness of God is en act of God." Therefore, prayer is an

L] L] . - . -

1, Worcester and'MéCOmb, op. cit., p. 304.
2. Ibid., p. 307.
3. Worcester and McComb, op. cit., p. 299.
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act of God, drawing us near to Him that we may find in Him our life
an& strength. Through this open door of prayer, light and life and
power come from Him into our lives, binding up that which is broken
end healing thet which is ill. Without prayer we are lonely, rest-
less, with inner confusion and division; through prayer there is a
deeper peace than even our greatest need,

There is no negative factor in prayer--no fea;, no vindic-
tive impulse, no hatred, no bitterness, no worry; on the contrary,
the very act of prayer is a positive act. For this reason, prayer

is one of the greatest factors in the integration of our whole being.

4, Conclusion

Since religion is positive, there is healing in it. Its
optimism and ebsence of fear are a balm to the mind, especially to
en 11l mind. As it reaches out, power and goddness lift it up end
give it strength and wholeness. The simplicity, coursage, faith, and
peace in the teachings of Jesus contribute to mental sand spiritual
health and through the mind end spirit to the health of the body.
Jesus knew human nature intimately, and because He was in deily con-
tact with the sick in mind and body there is a therspeutic quality
end value in His words. There is healing in them, not merely for
those to whom they were first spoken, but, also, for us today. What
can better restore the ill or keep in health the strong then His
words, "Come unto me...and I will give you rest"?l

The time must come when the body, the mind, and the soul
will be treated together, and the doctor of medicine, the psycholo-

gist, and the minister will unite in the ministry of healing the

1. Matt. 11:28.
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whole men. Ohrist did not make a rigid distinction between sickness
of the body and of the soul. They were both treated as one great
illness of humenity. To the Greeks His distinctive name of "Savior"

mesnt "Healer,"

end His work was to make men whole. In every person-

ality there are disparate elements which may become so significant

that the personality becomes a divided one. " completely integrated
1

personality is the supreme achievement of humen living."

E, Conclusion

In this chapter we have dealt with three religious impli-
cations which arose from our study of the scientific facts presented
in chapter two. These implications are: first,‘that God exists;
second, that there is immortality; and, third, that religién is the
fingl solution to the problem of health. Astronomy, physics, chem-
istry, end biology all contributed to our study.

From all these sciences many facts support our conclusions
that God exists as Creator and Sustainer; that He is the giver of
life and thet it is, therefore, immortsl; and that only as we lose
our lives in Him can there be integration and wholeness of human

personglity.

1. Schofield, op. cit., p. 59.
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SUMMZRY ZND CONCLUSION

In our study to determine the relation of science eand
religion as it pertains to the teaching of general science in high
school, we heve sought to present sufficient evidence to support the
following conclusions: first, that seience heas limitations which
prevent it from completing the meaning of life for us, and, therefore,
must be complemented by religion; second, that, in spite of these
limitations, every field of science has many invaluable contributions
to make to religion; and, third, that modern science bears testimony
to what religion has always known--thast intangibles are the only ‘
realities.

The limitations of science do not prevent it from being
complete in its own field, but there are meny things vital to us that
are not within its scope. Science can deal only with time and space
relstions; it "...cannot deal with questions concerning right and
wrong, nor can it enalyze honor or beauty emny more then it cen pass
judgment on first causes and on the ultimate origin of things."l
It may tell how much, but it does not presume to amnswer the questions
"How?" and "Why?". Jeens says, "It is rare indeed for science to
give a final 'Yes! or 'No' answer to any question propounded to her."2
This is the reason why science must be complemented by religion, for
religion has the ultimate answers and assurances wﬁich the human
heart must have.

The contributions which science has to make to religion

*® o o o s @

1. Willjem M. Ager: The Dilemma of Science, p. 16.
2. Jeans, op. cit., p. 7.
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sre many. We have seen that astronomy points conclusively to God as
Creator end Sustainer; otherwise, there is no rationality left in the
universe. Physies, also, contributes to the fact that there is pur-
pose and design in the universe, for equally as much evidence of this
fact comes from the atom as from the outer reaches of space. Biology
offers sbundent evidence that life, mysterioqs end elusive, is a gift
from the Creator Himself, and that, by reason of its source, it is im-
mortal, Physics gnd chemistry teach us that matter, the most solid
thing we know, is, after all, intangible, so that we no longer-think
of the real in terms of the concrete. Modern medicine sustains our
belief that the integretion of human personality and thé wholeness of
man can be achieved only when the lifé is God centered,

These evidences have been presented in this thesis for two
purposes: first, as exsmples of the contributions which science is
daily pouring into the lap of religion; and, second, as a basis for
showing how religion mey take adventage of that which soience offers,
This we have attempted to do by shoﬁing how religious implications
naturally arise from a study-of such elementary science es a high
school general science textbook, and how they complete the meaning of
science for the whole of life.

One of the greatest contributions to religion is the conclu-
sion to which science has come in regard to the nature of matter. The
atom which we thought was solid has been found to be empty and sheadowy,
Matter is not material, but immaterial; not an object to be sacted
upon, but a force to act. Our whole environment of space, time,
and matter, which seemed so real to us, has been resolved into
symbols. More and more the scientist moves out into an atmosphere
that is purely mental, becoming incresasingly dependent upon mathe-

matical formulse to express what he has to say. Eddington says,
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"We have travelled far from the standpoint which identifies

the real with the concrete...for example, time must be

accepted to be real, although no one could attribute to it

e concrete nature.," 1 '
There is really nothing left in our universe except intengibles, and
for us to refuse to admit their reality is irrational. In science
there is increasing awsreness of "reslities which have no relation
to time and space, nor ever can,"2

As far.as science is concerned, then, instead of undermining

Christien faith, it supplies meny wonderful supports to strengthen it.
We must recognize that there is little either in the procedure of
science or in its discoveries that will in any way threaten to imperil
essential positions of faith. On the contrary, discoveries in science
may be of equal importance to religion ifwe are aware of the contribu-
tions which théy heve to make, Christienity has nothing to fear from
a true scienée; and needs no defense. We would do well to remember

the words of Eddington,

"Dismiss the idea that natural lew can swallow up religion;
it cannot even tackle the multiplication teble single hsnded." 3

Religion has too long been on the defensive. There is &
denger that our spiritual energieé will be exhausted in defending =a
position that is not even under attack. It is true that science has
made necessary certain changes in some of our conceptions, but these
chenges have been positive. Our conception of God as omnipotent send
omnipresent "does not need to be altered in character, but it has had
to be exalted in degree:. The formula remains, but it is raised to a

vast power."

1., Arthur Stsmley Eddington: Science and the Unseen World, p. 33.
2. Kirtley F. Mather: Science in Search of God, p. 138.

3. Eddington, op. ecit., p. 58.

4, Taylor, op. cit., p. 61.
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Religion must also realize that truth is many sided end
that no one field of knowledge has all the facts. When various
aspects, teken singly, are seemingly contradictory, there is usually
a reconciliation in a larger synthesis. Inevitably, this synthesis
gives a more complete representation of the truth which is in God.

Then religion must go one step further and make use of the
contributions of science. This is being done to some extent, fut
greater possibilities lie in the future. Scientists themselves place
this responsibility upon the leaders in the field of religion. We
might well teke what Jeens says as en indication of the attitude of
scientists toward the problem of interpretation: ‘

"The message of astronomy is of obvious concern to philosophy,
to religion, end to humenity in general, but it is not the busi-
ness of the astronomer to decode it. The observing astronomer
watches and records the dots and dashes of the needle which de-
livers the message, the theoretical astronomer translates these
into words...but it is for others to try to understand and ex-
plain the ultimete meaning of the words he writes down." 1

Finally, leaders in the field of religion must remember thsb
it has a unigue function to perform. The contributions of science to
Christien faith are meny and valueble, but, after all, "God is not to
be proved; He is to be experienced."2 Experiencing God is religion,

'and nothing can be substituted for it because nothing else cen satisfy
the human heart nor give meaning to life,

These, then, are the relationships which our study, based
on a high school general science textbook, has revealed to us as ex-
isting between science and religion. It is perfectly clear that they

not only can but do work together for the benefit of man. Secience

deals objectively with the universe in which we live; religion is

1. Jeans, op. cit., p. 319,
2, Carver, op. cit., p. 159,
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concerned that we live sbundantly. Because of these relationships
in which science contributes to religion end is, in turn, complemented
by it, it is not only desirable but mandatory that the science teacher
deal with the total problem of truth in such a way that both the mind
and the hesrt of the student will be satisfied. 4. N. Whitehead has
been quoted as saying,

"When we consider what religion is for mankind, and what

science is, it is no exaggeration to say that the future

course of history depends upon the decision of this genera-

tion a&s to the relations between them." 1

Neither science nor religion can ignore the other. Science

must recognize that to its discoveries religion can add interpretative
values; end, on the other hand, religion that ignores true science
faces en uncerteain future. We must relate our highest values, which
are those in religion, with our experimental knowledge of the universe.
Science and religion necessarily approach each other more closely as
they move from different angles toward the common goal of truth.

"What is required, therefore, to draw science and religion

together...is the disclosure of the naturalness of the

supernatural...fnd evenn as the contribution of science to

religion is the vindication of the naturalness of the super-

natural, so the gift of religion to science is the demon-

stration of the supernsturdlness of the natural. Thus, as

the supernatural becomes slowly neturel, will also the natural

become slowly supernetural, until in the impersonal authority
of law men everywhere recognize the authority of God." 2

1. Frederick Clifton Grent: New Horizons of the Christien Faith, p.52,
quoting from Science and the Modern World, p. 253.
2. Drummond, op. e¢it., pp. xxii-xxiii.
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