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THE ANTI-SCIENTIFIC ATTITUDES
AWMONG HIGH SCHOOL STUDENTS

Chapter I
INTRODUCTION

This century often has been given the label,
the scientific age; and, because of the scientifie
race with Russia which has resulted in the deep concern
of our government with science, because of the tremen=
dously important discovery of nuclear encrgy second
only in importance to man's discovery of fire, and
because of man's beginning mastery of space, ﬁhia
label seems apt. However, there is a mass of evidence
that shows that this emphasis on science effectively
covers up a large number of anti-scientific beliefs
firmly held by many people, and that this prominence
of selence gives a false impression of the progress
made in scientific thinking by people in general.
The evidence of anti-scientific beliefs is so strong
that George Bernard Shaw's statement (44, p. 1027) in

the Preface to Saint Joan, "I affirm that the nine-

teenth-century, and still more the twentieth, can knock
the fifteenth into a cocked hat in the point of suscepti-
bility to marvels and miraéles and saints and prophets
and magicians and monsters and fairy tales of all Einds”,



is too close to the truth to be ignored.

In Portland, Oregon, in July 195%, a group of
- approximately three hundred adults gathered to listen
to a lecturer "prove" the existence of flying saucers
from outer space, to see pletures of little men from
Venus, and to see samples of the strange exhaust material
from these flying saucers, The meeting was reminiscent
of the old medicine shows and after witnessing this
show, the author must agree with Ia Plere (28, p. 314)
who believes that "popular science education has not
gained acceptance for the facts of sciencej; it has
led to the development of a new folk faith in a new
form of magic." Science education has trained a few
people to prefer the advice of trained technicians to
that of magic men, but these people are especially
susceptible to the advertised claims of chlorophyl,
hormone creams, engzymes, and secret ingredlents. The
terminology, borrowed from sclence, becomes an effectual
prestlige symbol for unscientific docirines,.

The popularity of psuedo-scientific books is another
proof that scientific thinking for most of the people
is only a veneer of words., The trend toward the
acceptance of psuedo-scientific books became evident

with the publicatlon of Velikovsky's books, World in



Collision and Earth in Upheavale ZLven though Velikov-

sky's theory has been refuted by reputable scientists
everywhere, the books are published as scientific

facts and have been on best-gseller listse Velikovsky's
theory is based on one propounded in 1726 by Scheuchzer,
a professor of mathematics in Switzerland. In the book,

Physica Sacra, Scheuchgzer develops the theory that the

"fountains of the great deep" were broken up by the
direct physical action of CGod who gripped the axis
of the earth and consequently stopped its rotation
which caused the water of the oceans to produce the
deluge (53, pe. 228)e Vellkovsky's books are full of
half-truths and twisted facts: for example, Vellikovsky,
to uphold his theory, quotes Buckman, professor of
geology at the University of Oxford, 1823, and says
that Buckman was one of the great authorities of the
nineteenth century; but Velikovsky fails to mention
that Buckman later gave up his idea of a flood covering
the entire earth (53, pe 16)s

Seully's Behind the Flying Saucers and Roberts!

Henry Gross and His Dowsing Rod (42, 38) are two

other quasi-scientific books that appeal to the fear
of the unknown, suspiclon of sclentists, fear of

conapiracy, and the tendency to percelve the world



as menacing--some of the most wldely held ideas and
emotions of our culture. A

 Bernard and Judith Mausner (32, p. 35-39) believe
that we are developing an anti-intellectual and espe=-
cially an anti-scientific attitude in the United
States, an attitude which Senator Fulbright of Arkansas
has called the "swinish blight of anti-intellectualism."
The Mausners believe that the current outbreak is ex-
pressed in many ways but that there are two manifesta-
tions whieh can be easily recognized: "a deep distrust
of intellectuals and a rejection of ideas or discover=
ies that conflict with entrenched beliefs". In a study
'concerning the fluoridation of the public water supply
in Northampton, Massachusetts, the Mausners found that
an attitude of suspicion prevailed among those who
opposed fluoridationy that those interviewed were not
only suspleious of scilentifie organizations but feared
"eggheads." They found that the anti-fluoridation
opponents used three main arguments: (1) the value
of fluoridation has not been sufficiently proved;
‘(2) that sodium fluoride is a rat poison and fluorine
is one component of "nerve" gases, and this fear of
poison was enlarged to include a fear of communiaﬁa;

(3) fluoridation is an invasion of individual rights.



The lMausners'! purpose was to find to what extent the
general public shared the fears and attitudes of those
organizations which have campalgned against fluorlidations
They found that the anti-voters overwhelmingly refused
to accept sclentific organizations as the best authore
‘4ties on fluoridation. The anti-voters thought that
the publiec health officlals, the American Dental
Association, and thé chemical industries, particularly
the Aluminum Company of America, were in a conspiracy
to impose fluoridation on the public; and those who
opposed fluoridation were suspicious of seientific
organizations and of the sclentlsts themselves. |
In April, i956, the c¢ity councll of Portland,
Oregon, decided to place the proposal for fluoridation
of the city's water on the November ballots The
Citizens' Council against Water Fluoridation and the
Pure Water Comnittee of Portland's Health Educatlion
Ieague became active and a bitbter battle enauédo
The author and the students of a chemistry class
interviewed 1231 adults in the suburban area sast of
Portlands These people, who were supplied with water
from Portland, could not vote on this lssuej but thils
did not hinder them from volcling thelr opinions and

from trying to influence the outcome of the vote, There



were four main arguments from the opposition: (1)
fluorides were polsonous and would harm the bodye

(2) they dild not want medication forced upon them,

(3) fluorides would make the water taste peculiar, and
(4) dentists say that 1t is bad for the teethe Although
the unofficial results of a state-wide survey of the
Oregon State ledlcal Soclety disclosed practicing
physicians favored fluoridation of public water supply
niné to one; a Dre Exner, a radiologist from Seattle,
Washingzton, who opposed fluoridation was more in-
fluentiales Exner sald that the evidence in support

of fluoridation had besn deliberately falsified and
was full of contradictions. e also sald that hé

saw cases of fluoride polsoning in his practice every
day but could not prove them. The fear of a commnist
inspired plot did not appear in the Portland area, but
otherwise the pattern was much the same as the one

in Northampiton, lassachusetts, and the lssue was
deféated. The results of the author's survey made in
the suburban area ecast of Portland showed 65 per cent
in favor of fluoridation, 21 per cent opposed and 14
per cent who had no opinione It is doubtful, however,
if a vote in this area would have favored fluoridation

because the survey revealed that those who were against



fluoridation were nmuch more emotlionally interested in
the outcome and much more vociferous in thelr stand
against fluoridation than the others were in support
of the issue.

When large city newspapers carry dally "Star
Gagzer" charts; when an announcement of a meeting of
an Astrologlcal Research club meeting is placed
prominéntly on the page beslde the announcement of a
PTA moeting, waen men spend £1fty million dollars a
yvear to grow halr on a bald head, it is obvious thatb
sclence in this scientific age is only skin deepe

The renalssance was an age of superstition, but
80 1ls our own, under the surface, Superstition is a
characteristiec not only of the ignorant and non-~literate,
but of the educated alsos Intelligent citizens accept
the authority of science in most affalirs but in a few
personal relations listen to the lure of fortune=-
telling, character reading, dream dlctionaries, luck
pleces, charms, or old folk saylngse. There are well-
known educated men who are anti-sclentifiec, perhaps
wuwittingly so. Harrison Brown in reviewing Velikov-
sky's Earth in Upheaval says that he has not ever

gseen a single defence of Velikovsky's theory by a
competent scientist and yet the book was highly praised



by such men as Fulton Oursler, Clifton Fadiman,

and darold Ickes (9, p. 127).
Seully's Behind the Flyling Saucers had this

publisher's note in the preface: "We are as convinced
as any thoughtful publisher can be that lir. Scully has
approached his subject wlith problty and has interpreted
the facts and figures given him with care and caution"
(42, pe vii)s Hold, a reputable publishing company,
made the above statement even though the book contalned
many paragraphs like the following: "At 186,000 miles
per second, that is 11,172,000 miles per minute, or
630,320,000 miles per hour. At one time Venus is 154,
000,000 miles from usj at another time 161,000,000
ﬁiles away. Taking the shorter distancej; that's
308,000,000 ﬁilea for the round trip. Half of 67,320,
000 is 335,160,000, In other words the round trip
could be madé in less than 42 minutes" (42, p. 167).
He has interpreted the facts and figures with care
and cautidn?

The above 1llustrations are not isolated, regional
exampless they represent a common thread of thought,
an anti-scientific blase« Such ﬁhinga,'viewed together,
are the basis for making this study of anti-sclentifiec

attitudes among high school studentss BSeveral elements



must be taken into consideration in any study of anti-
gcientific attitudes: the forces agalnst science, the
anti-scientific beliefs held, the strength of these
beliefs, the functiené of the beliefs, and the desira-
bility of substituting scientific facts for anti-
secientific beliefs,
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Chapter II
FORCES AGAINST SCIENCE

The theory ﬁhat superatitions and myths are
originated to allay fear and anxiety and are perpet=
uated to control the behavior of social groups is
developed later in this study., Fear 1s probably the
bagsic force behind all superstitions and myth§ and
therefore fear is one of the moat powerful forces against
sclences If those without expert knowledge cannot
understand scientific discoverles, then science is
not making new knowledge available to them but is
producing a new unknown which may be feareds This
apprehension of the scilence-~croated unknown may lead
to an opposition to science. In addition, resistance
to sclence can come from economic institutions; from

the classicists; and from religlous institutions.

Sclence Produces Fear

The need for security and freedom from anxlety
has been present in all generations and this one is
no exceptions The rapld growth of sclentific know-
ledge in this century has overwhelmed those who are
not scientifically minded. Advances in scientific
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knowledge not only destroy the securlity of the laymen's
knowledge but present #n almost unsurmountable problem
in accumulating the knowledge to understand these
advances in scientific thinkinge

A long program of rigorous training 1s necessary
to understand the new sclentific discoveries, The
laymen must take on faith the publiclzed statements
about relativity, quanta, the uncertainty principle,
and radioactive isotopes; thils results in an increasing
gap between sclentists and lalby. Since the general
public cannot understand scientific terminology, science
no longer explains natural phenomena for them but pro-
duces instead another unknown to be feareds The fear
that tampering with the nuo;eua of the atom will result
in world destruction is one of these fears,

-There are many people, good citlzens, who are
afraid of science because they are afraid of the.truth;
they dan not face the facts of life and want Lo believe
the promising, easy solutions offered by fortune telling,
character reading, astrology, phrenology, palmistry,
and numerologys Often the belief in these psuedo-
sclences 1is juﬁt half-belief, a hope that the many
people who have believed in them can not all.hava been

WYOnNge
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The distrust of intellectuals is due partly to
fear and partxytb the rejection of ideas that conflict
with deeply held beliefse Since the sclentists belong
with the intellectuals and because they present facts
that conflict with deeply held beliefs they too are
distrusted, Tho derogatory terms of "square” and
"egghead" spring from man's hatred of mental superior-
ity, not only because the superiority wounds thelr
vanity but because 1t {rightens ﬁhem.v Fear of superlors
dus to position, official status, is something that
can be controlled because it is understandablej bub
the fear of the man who sees farther and probes deeper
into the unknown than other people is a strange,
unknowable mysterye

Opposition of Economic Institutions

The rapld development of sclence and related
technology has resulted in an anti-sclentific movement
led by those representing economic institutionse
Even though the sclentist camot control the use
made of his discoveries, if the applications are judged
socially undesirable science is charged with responsi-
bilitye Opposition to advances in technology comes

from representatives of labor who fear the loss of
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investment in skills or fear the replacement of workers
by machiness Industrial history shows that their fear
is well grounded and that technological advances can
result in suffering for the laborerss Sclence and
scientists are ofton charged with the responsiblility
for this suffering,

lany inventions are eagerly used and pralsed by
both labor and capital but capitalists object to the
premature obsolescence of thely machinery--obsolescence
which is due to new technologleal advances. The
antipathy toward the technological products 1s often
projected toward sclence itself,

The development of practical applications of
nuclear energy may result in inereased reslstance to
sciences The use of emanations from radiocactive
materials to gauge thickness of materials is illusi;.mtivo
of a change already being made in some industries. The
manufacturers of older type gauges are discommoded,
workers have to learn new technlques, and owners may
find 1% necessary to replace good equipment with the
new nuclear devices, The conflict, if it arises, is
actbually with t‘echnolégy rather than with scilence but
1f those invelved in the changes do not differentiate
between science and technology, there is a possibllity
that the resentment will be directed against sciences
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Opposition of the Classicists

One of the bitterest attacks on sclence comes
from the classlcists and the bitbterness 1s exemplifled
in Coffin's review of Kenneth Roberts' boolk, Henry
Gross and His Dowsing Rod. Coffin says:

"All my life long I have %{ewn heartlily sick of
the theais of the relliability of the so-called
exact sclences and 1its corogiary, the unreliability
of folk lore; I regard folk lore as the one
unchanging truth in a mutable worlds Since I

was in college the physicists and astronomers

have flatly reversed themselves on the size, shape,
and nature of the universes +e.el have had %o

fight for my thesis that Homer doesn't tell us

such lies as astrophysicists and that ancient

books that come from folk experience are still
truthful, whereas all text books of sclence go

out of date every decade," (12, p. 15~16)

Kenneth Roberts in his book, Henry Gross snd His
Dowsing Rod, attacked scientists In much the same manners
After Dr, lMarphy of the American Society for Psychical
Research watched some of Roberts! dowsers and was not
sufficiently impressed, Roberts commented, "I was
astounded to find sclentists of standing experimenting
with childish and unprofitable tests"™ (28, pe 79)e
Roberts has an antipathy for geologists and finds many
occasions to attack them, His chlef dowser, Henry,
blames the hostility of geologists on the fact that
dowsers know things that geologists can neither lnow
nor explaln, and that geologlsts will fight to refute



their lack of porception (32, De 99)e After dowsing
for water in Bermudaglﬂébérta %hinks that the world's
éeologlsts look silly and that at last 1t is proved
that the geologlists have misrepresented the facts and
the dowsers have been rizht (38, pe 246-249)s The
book ends with the questién, "How dumb can a scientist
be?™ (38, ps 262)s Since Roberts has gained some
popularity as a writer of historical novels his
attitude toward scientists may be reflocted by his
readers,

An influential advocate of classical education
as opposed to the scilentific is Robert Hutchinas
Hutchins! idea of a perfect uﬁiveraity is one that
teaches from the one hundred greatest books of the
western world, He says (23, ps 81), "You will observe

that the great books of the western world cover every

department of knowledge", Hutchins states his attitude

toward the sclentific spirlt in Higher Learning in
America (25, ps 99, 101): "A similar degeneration

15

overtekes natural sciences If the world has no meaning,

if 1t presents itselfl to us as a mass of equivalont
data, then the pursult of truth for 1ts own sake
consists of the indlseriminate accumlation of datases
Wb.éalieve‘yhat if we can gather enough information
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about the world we can master it, Since we do not

know precisely which facts will provwe to be helpful,

we gather them all and hope for the best. This is

what is called the scientific spirit." Hils opinion

of scientists 1s expressed thus (23, pe 104): "It has
become almost a tradition in this country for a natural
acientist,after he achieves eminence and leisure to
employ some of both in metaphysieal, and even theologl-
6&1, speculations.s Without any particular training

in these disciplines and with a healthy contémpt for
those who have, he proceeds to confuse the public
further about the greatest questions that have con-
fronted the human mind."

Opposition from Religious Institutions

Since the opposition of organized religion to
science has a long history, the strength of instlitu-
tional resistance can be gauged more accurately and
can be traced more completely. The struggle between
intelligent people and superstitions, many of which
had a religious significance, 1ls probably as old as
civilizations Iucretius (99%?-55 BsCs) wrote his
de Rerum Natura as a protest against the degrading

guperstitions of Rome and his purpose was to dispel
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superstitions and to bring about freedom from the fear
of punishment by the gods, One of the reasons that
de Rerum Hatura was neglected by sclentific minds for
so long is that Lucrebtian sclence conflictéd with
religione |

Compton (13, ps7) relates that in the tenth
and eleventh centuries in the Arab world, science
was growing but that this growth suddenly stopped
in the twelfth centurys According to Islamic histor~
fans the reason for the decline of scientific enthuse
iasm was the anti-scientific attlitude which Islamic
roliglon took., This same attitude also prevailed in
western civilization; astrology, physiognomy, phrenology,
palmistry, numerologzy, necromancy, metoposcopy, and
rhabdomancy f{lourisheds

History proves that many anti-scientific beliefs
lasted long after they were discarded by thinking men,
Plate and Aristotle believed that the world was round
as well as St. Thomas Aquinas and Dante but Martin
Inther and John Celvin still believed that the world
was flat, No one was to benefit from salvation if he
belioved that the earth was inhablited on the other
side, and even though Magellan salled around the world

in 1519, the doctrine was opposed for two hundred yeoars
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longer (53, ps 100-113).

The Ptolemalc system was the triumph of Platonic
metaphysics and was used for fUurteeq hundred yearse
The Ptolemaié ﬁheorwﬁdnvelopad in thé second éontury;
was that the earth was the center and that the sun_and
planets revolved around the earth, an idea that came
from antiquity into the Christian worlds Thils system
was developed as a sacred astronomy during the Middle
Agess 1In 1500 Copernicus, a professor in Rome, announced
his doctrine but had to admit that 1% was merely a
scientific curiosity¢- Thirty yeara later he wrote
Revolutions of the Heavenly Bodieg but, not daring to
send 1t to Rome to be published, he gave 1t to a friend,
Oseander, in Nuremberge Oseander published it but
with a preface_aaying that the doctrine of the earth's
movement was not propounded as a fact but as a hypothesis.
The ohnruh‘authorlties ignored the doctrine until 1616
when Galileo upheld i1t as a truth and proved 1% by the
use of the telescope. To read Copernicus was to risk
daxmation and all the Christian world accepted this
decree~=~Protestants and Catholics alike, On February
26, 1616, Galileo was forced to relinguish his opinion
and Pope Paul gave out a decree that fo teach or read

works of Copernicus was to risk persecution in this

]
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world and damnation in the next. Galileo lived to see
the truths he had established carefully weeded out from
all church colleges and universitles in Buropes The
Index of books forbidden to Christians included a
bull fbrqidaing all writings which afflrmed tho mbbtion
of the aArth and 1t was not until 1835, two hundred
years af#ar Galiléo's death, that the forbidden books
were tdkan off thé 1ist (53, ps 130).

Even as late as 1873, less than one hundred years
ago, & qulishing house of the Lutheran Synod of
aisaouryfpubliahed Agtronomigche Unterredung and in
the introduction were these words: "The entire Holy
seripeﬁre settles the question that the earth is the
prinsibel Bady A% sis SR PEIEEL BREE 46 sbands fized,
and that the sun and moon only serve to light 1t"

(53, b. 150)s This non-scientific idea of the earth
and th position in the solar system which was, because
of te gion, also an entl=-scientific belief, persisted
th@n fFr three hundred years in the face of scientific
qvidodba that 1t was falses The effect of this strong

/ éntz-qcientifio belief is stlll felt today. Remmers

hna Radler found that 40 per cent of the teenagers
;they polled believed that the earth 1s the center of

# the universe (37, pe 28)s

{}
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While the idea 6fha literal creation by the hand
of the Creator was the beginning of a poweriul stream
of theologiecal thought, a lesser current, a belief
in a process of evolution, was always detectable,
Aristotle had some idea of the development of higher
organisms from lower forms, and the fifth book of
Ineretius' de Rerum Natura is a brilliant sketch of the
begimings of 1life upon the earth and éhe evolution
of mane St, Augustine thought i1t likely that some
of the very amall,agimals may not have been created
on the fifth and sixth days but may have originated
later from slime or putrified matbters However, the
main theological tendency was so strong that the
world kept on belleving in a special creations At
the end of the seventeenth ecentury Leibnitz suggested
the mutablility of specles; bub in 1712 the Jesults
defeated an attempt of Ieibnitz %o found an Acadenmy
of Seience at Vienna (53, p. 57), Church authorities
were shocked by Linnaeus' proof of a sexual system in
plants and his writings were bamed in the Papal States
unttl 1775 (53, ps 60)s By the emi of the elghteenth
century evolutionary ideas were developing in Englaﬁd,
France, Switzerland, and Germany.

Cuvier, who was the acknowledged leader of natural
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science and who was afrald that oprosition to the church
was detrimental to science, threw the whole weight of
his authority in favor of the old theorys However,
this was not enough to stop the tide of evolutionary
thought which culminated in Darwin's The Origin of
Speciess Darwin's theory came into the theologlcal
world like a plow into an ant hills Protestants as
well as Catholics gathered thelr foreces to fight in the
last open conflict with sclences Professors were
fired from universities for teaching the new theory
of evolution, the ildea was bitterly attacked in church
pulpits and college rostrums, in religlous and secular
newspapers, in books and pamphlets, and by sacro-
gelentific organizations formed to combat the .accept=
ance of evolutions® In thoe United States the bitbterness
flared again in the famous Stokes trial at Nashville,
Tbnnéssea in 1925, This bitter strmggle between
religion and sclonece seems so far in the past now that
there 1s an inclination to overlook the effect 1t still
has in 1958, Even now, nearly a hundred years after

lme Academia, a Catholic organization, and
the Victoria Institute in Londons
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Darwin published The Origin of Species the bellef 1ln

a six day creation is still strong and a law forbidding
the teaching of evolution is still in effect in Tenn-
essees Jany high school students can not accept the
idea of evolution, and cognizance of thils rejection

is evident in many high school biology texts since the
books avoid the use of the word, evolution, and do

not include man in the discussion of the relations of
animals,

After theae bitter conflicts between religion and
sclence, the opponents have signed a truces There ls
not much evidence that religious thinking recognizes
scientific progress but rather there 1s more evidence
that religlon ignores sclences The church btoday is
interested mainly in man as a social belng, in welfare,
and social reforms

Since the second VWorld War, two nineteenth-century
revival type organizations in modern dress have gained
some prominences One is Billy Craham's organization
which has attracted an accumulative audlence of over
500,000 people during his 1957 swmer crusade in
ladison 3qure Garden,and, according to the television
ratings, Oraham has a television audience of six

million. Billy Graham is anti-scientific as is evident
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by his reference to scriptural warnings that the efforts
of writers, sclentists, and philosphers would be used
to undermine the gospel truths. He said: "We see
what our sclentific achievements do for use. We have
a lot of pgadgets to save time and now nobody has any
time., We build Frankenstein monsters and hydrogen
bombs and the whole world lives in fear of them,"

(8, Pe 1)e

Another group closely related to Graham's is the
Youth for Christ movement which has made an amazing
progress. The movement Degan in Chicago in 1944“and
by early 1945 the Youth for Christ International was
formed, According to information from the organization,
the movement has spread to seventy-eight countries and
the ninth World Congress was held in Copenhagen in
1957 There is no membership in the organlzation
go it 1s difficult to assess the actual strength
of the groupj however, the Bible clubs which are
sponsored by Youth for Christ are also international
and are active in forty-one states, four provinces
in Canada, and seven foreign countries and over 100,000
high school students in the United States belong to
these clubs. In Portland, Oregon, the average weekly

attendance is two thousand, and thirty-four high school



Bible clubs operate in the metropolitan area. The
object of Youth for Christ is evangelism for the
purpose of channeling youth into a Blble- teachlng
churches A Bible-teaching church is one that accepts
the Bible literally and the Youth for Christ rallies
are simply nineteenth century evangelism in a modern
getting of radio, microphones, and tielevisions

Even though the influence of organized religion
has become less signlficant as the center of social
control has shifted to economiec and political
institutions, these newly developed groups can not Dbe
1gnaied as forces against sciences Any time that a
scientific discovery conflicts with beliefs or threatens
the power by which institutions control thelr members
then new conflicts will arises As long as scientific
theory proceeds boyond the understanding of the non=
acientiric'mind, then sclence and scientlsts will be
| feared. '
‘ The general antle-scientiflic attitudes and the
forces working against the acceptance of scientific
facts revealed in this resume indicated that an
investigation of the anti-scientific at?itudes held by
high school students would be a frultful study.
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Chapter III
PRELIMINARY INVESTIGATION

The Experimental Design

The students selected for investigation of anti-
scientific attitudes were freshmen and seniors in a
high school having approximately 1500 students. The
school is located in the metropolitan area but outside
the city of Portland, Oregone The gschool has students
from both rural and suburban areas. It has very few,
two or three, Negro students; very few Orlentals since
19423 and there has been no evidence of racial problems
in the last ten yearss

The purpose of the belief test gilven to these
students was three-fold: to find the non-scientific
beliefs held by individuals who have received all 6f
thelr formal education since the first use of nuclear
energy; to learn which incorrect beliefs persist through
the four high school years; and to get the students!
opinions of scientistse

Twenty=-three statements were used in the first
preliminary testes Eight were asked to discover the
students! idea of scientists: are scientistg honest,

truthful, geniuses, odder than other people, more
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apt to cooperate with foreign agents, and are they
more likely ﬁo become commnists. Two questions were
asked to discover the racial prejudices of the students:
one was concerned with the mixing of Hegro and Caucasian
blood plasma and the other questioned racial difference
in intelligénce. Flve questions were asked to disclose
the conflict between scientiflie and religlous bellefs
and the acceplence of sclentific or religlous authority:
two questlions were asked about the age of the earth,
one on the evolution of man, and in one set of two
questions a statement by the American Dental Assoclation
concerning the fluoridation of water supplies was
placed in juxbtaposition with a statement about fluorid-
atlion by a Reverend lMr, Sheens The other eight
ques tions related to folk-lore and superstitions.

The students were asked to use the words "Yes" or
No" in answering all questionss The results of the
test might have been more valid in some cases if the
students had been permitbed to indicate uncertainty
or doubts This eriticism of the test is particularly
pertinent in relation to the questions concerning the
head-burying ostrich, the ground hog, and cloud seeding.
Some valuable information can be obtained, however,

by foreing the students to state a definite opinione
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For example, if a student dld not know the approximate
age of the earth he had an opportunity to accept
the geologlsts statement or refuse to do so. The cholce
itself becomes indicative of an attitude toward
scientific authorltye. Some students probably knew
few of the arguments for and against the fluoridation
of water but they had a cholce between the statements
of the American Dental Assoclation and the statements
of an unknown person.

To show that the results indicated a general
trend rather than a localized set of beliefa the
students were asked to list the states in which they
had received their grade school education. No names
were written on the papers and no special instructions
were glven other than that all questions should be
answered yes or nos In lay, 1957, the followlng bellef
test was given to 599 high achool students, 274 seniors
and 325 freshmens

BELIEF TEST 19572

1. Do you believe that there are people who can find

2The answers are given herej answers which, of
course, were not included in the questionnaire, While
there may be disagreement about the answers to some of
the questions, the answers are generally accepted as
correct.



28

watﬁr by the use of forked sticks (divining rods)?
(No

2e¢ Do you think that scientists are as honest as most
other people? (Yes)

3e Do you believe that ostriches hide their heads
in the sand when they are frightened? (No)

4. On February 2, many newspapers comment on the
ground hog and his shadow sayling that if he sees
his shadow we will have six more weeks of winters
Do you believe this? (No)

5¢ Do you think that sclentists as a group are odder
than other people? (No)

6s For the last ten or fifteen years sclentists have
experimented with cloud seeding to produce more
rainfall in drouth areas. Do you think that these
experiments should be continued? (Yes)

7« Do you think that scientists are more likely to
become communists than other people are? (No)

8¢ The following paragraph is taken from a pamphlet
written by Reverend Lyle F. Sheen, pastor of St.
Malachy's Parish, Geneseo, Illinois, concerning
the addition of sodium fluoride to water to prevent
tooth decay: "Sodium fluoride is a violent,
metallic, inorganic poisone. I wish to add my volce
against the devilish and un-American plot to
fluoridate watere." Do you agree with Sheen? (No)

9« The following is a paragraph taken firom a pamphlet
published by the American Dental Association
concerning the addition of sodium fluoride to water
to prevent tooth decay: "The fluoridation of
public water supplies is now widely accepted as
a method for reducing dental decay." Do you agree
with the American Dental Association? (Yes)

10« Archbishop Usher said that the date of creation
was October 29, 4004 '.C. Do you think that this
date is correct? (o)

1l Geologlists think the* the earth i1s between two and
four billion years old. Do you agree with
geologlists? (Yes)
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Do you believe that scientlsts are the "tools" of
big business? (No) .

In some places the citlzens will not permlit the
Red Cross to mix Negro blood plasma with white
blood plasmas Do you think that there is a
difference between Negro blood and the blood of
white people? (No)

Do you think that scientists are more apt to
cooperate with forai%n agents than people in
other professions? (lio)

According to the evolutionary view, the 1life we
see all about us is the product of a long series
of slow changes, connecting 1t with an original
ancestor of very primitive form, probably a single
cell, Do you agree with this statement? (Yes)

Seientists are more likely to tell lies than other
people, Do you believe this? (o)

Eighteen social sclentists made this statement,
"There are no raclial differences in intelligence."
Do you believe this? (Yes)

Do you belleve that a person must be a genius
to be a scientist? (WNo)

All cancer is incurables Do you believe this to
be true? (lio)

All students have the same intelligencej 1t 1s
only the difference in the amount of time spent
in study that makes the difference in grades.
Do you agree with this statement? (ﬂo%r

Fat people are jollys, Do you belleve this common
saying? (¥o)

In a recent book, Behind the Flying Saucers, this
statement is found, "Flying saucers exists Three
of them have landed in this country and have been
?xa?ined by scientists," Do you believe this?

No

Do you think that scientists have a normal family
1life? (Yes)

29



Results of the Preliminary Test

Approximately 30 per cent of the students had
come to Oregon from other states and’ha& received at
least_part of thelr early training in one or more
states other than Oregon.d As might be expected more
students had lived in Washington or California than
in any other state; fifty-seven llsted Washington,
forty-three came from California, and thirteen had
lived in Nebraska., Twenty-eight other states and
Alaska were represented.4 |

Of the 599 atudents answering the questlomnalre
only nine seniors and three freshmen answered all
gquestions correct;y and thirteen was the greatest
mumber of incorrect answers for any student (Table 1).
A comparison of the number of questions answered
incorrectly by seniors and freshmen does not indicate
‘mueh difference between the two (Table 2).

SThe high school is located in an area of rapidly
increasing population. The increase 1s due to migrat-
jon, to the shift from urban to suburban areas, and
to the increased birth rate.

4560 Appendix, Table l.
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TABLE 1
Percentage Comparison

of Total Correct Responses on 1957 Bellief Test
of 274 Seniors and 325 Freshmen

Number of Questions Percentage Percentage
Answered Correctly of Seniors of Freshmen

23 ‘ 53 9

22 el 5.2

21 12.0 10.5

20 1540 173

19 12.8 11.7

18 153 16.0

17 10.6 12.0

16 848 949

15 5.1 Sed

14 36 Se7

13 1.8 1.5

12 1.5 1.2

11 o4 1e5

10 o7 3

Total 100.0 10040

An analysis of the 1957 Bellief Test revealed
some interesting facts, particularly those relating
to the students' ideas of scientists. "hile approxie
mately 7 per cent of the students believe that a
sclentist is dishonest, 12 per c¢ent of the senlors
and 85 per cent of the freshmen believe that sclentists
are more likely to tell lies than other people. The
percentage of freshmen who belleve that a scilentist

is dishonest and lies is less than the percentage of



TABLE 2

Percentage Comparison
of Incorrect Responses on 1957 Belief Test
of 274 Seniors and 325 Freshmen

Percentage of Senlors Percenbage of

Questions Who Answered Freshmen Who
Incorrectly Answered Incorrectly
le forked sticks 41,6 47,7
2+ honest scientists T3 6.l
3e ostriches 4542 376
4, ground hog 138 11.0
5. sclentists - odd 2549 2346
6+ cloud seeding 11.6 1843
7« communists 11.6 15,2
8, anti-fluoridation 1348 16,5
O¢ fluoridation 1749 15.8
10+ Apchbisghop Usher 14,9 - De4
11, age of earth 2149 2549
12, scientists -« tools 5548 5046
13, Hegro blood plasma 1042 13.1
14, foreign agents 29.8 28,47
15, evolution 3849 43.1
18, scientists lio 12,0 845
17, race intelligence 2643 4341
18+ genius 10.2 Oed
19, cancer incurable 4,7 44,0
20, same intelligence ‘2746 2243
21l. jolly fat people 15,6 14 .4
22+ flying saucers 20,9 15,5
23¢ normal life 27,6 29049
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seniors who believe thise. Twenty-nine and eight-tenths
per cent of the seniors and 28,7 per cent of the
freshmen believe that sclentists are more apt to
cooperate with foreign agents than people in other
professions but only 11,6 per cent of the seniors and
15,2 per cent of the freshmen belleve that scientlsts
are more likely to become communistses Of the eight
questions pertaining to scientists, six of them had a
higher percentage of incorrect answers from the seniors
which, perhaps, indicates that the students form a
less deslrable idea of & sclentist as they progress
through high schools

3lightly over 26 per cent of the senlors and 43
per cent of the freshmen believe that there are raclal
differences in intelligence. Since there 1s no
scientific proof of equality or inequallty of racial
intelligence perhaps this question should have been
omitted but the question was retained since the
negative answers may be indicative of racial prejudice.
The question has been used on surveys of attitudes
toward desegregation (25, ps 35)s

The two most commonly held belliefs are those
concerning divining rods and the head- burylng ostrich,
The ostrich belief may be due to ignorance but the
divining rod belief 1s held because the student has



"proof" that 1t works.

A few students wrote comméents with the answers
or indicated thelr strong belieonr disbelief in some
statements., In answering the qppstion pertaining to
Usher's statement that creation occurred October 29,
4004 Be Ce one freshman answered, "Noe. It was October
28," PFive freshmen answered the guestion about
evolution in large letters followed by exclamation marks
but only three senlors indicated special feeling about
ity however, one senior wrote, "Heavens, no." and
another senior commented, "That's crazy." One senlor,
evidently eager to defend seientists, wrote the follow=-
ing explanation under ti.e question which asked 1if
scientlists were more likely to tell lies than other
people: "It's just that sclentists have more theorles
and when they don't work out people think they are
liars." Bven though this student felt that it was
necessary and desirable to defend and explaln scientists,
he thought that scientists were more likely to become
communista and this was the only incorrect answer on
his paper}d One of the senlors who belleved in flying
saucers from outer space defended his bellef by saying
that he had read Scully's book and he thought the

man knew what he was btalking aboube



Item Analysis for Discrimination

An item analysis for discrimination was madej that
is, each question wés analyzed to find if it distine-
guished between those who had a sclentific attitude
and those who did not. The analysis was done according
to Julian Stanley's simplified item-analysis procedure.
After all papers had been checked for errors the papers
were arranged by score, beginning on top with the

best score. Twenty-seven per cent of the total number
of papers, 162, were taken from the top of the stack
to make up the "high" groups A like number was taken
from the bottom of the stack for the "low" group.

The rest of the papers were not used in the item
analysise Wy was the number of students in the low

group who answered a certaln item incorrectly; Wy was

the number of students in the high group who answered

the item wronglys The larger the difference was between

Wy, and Wy thé more discriminating power the item has.

In Table 3 ﬁhé items are arranged from least diserimi-

nating'to most diseriminatinge For this test sixteen

was the critical value of Wy - Wy at or above which

the 1tem 1s considered significantly discriminating.
According to this analysis, item 19, cancer is

incurable, was not sufficlently diseriminatinge Also
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TABLE 3

Item Analysis of the 1957 Belief Test

Rank Order
According to
Item Number Diseriminating Wy Wg  Wr-Wg™ WpeWyg
Power
(Poorest - 1)

19, cancer incurable : 4 15 2 13 17
2+ honest sclentists 2 31 1 30 32
23 normal 1life 3 45 14 31 59
10, Archbishop Usher £ 34 3 31 37
21s jolly fat people 5 40 9 31 49
18, genius 6 37 4 33 41
4, ground hog 7 42 8 54 50
20« same intelligence 8 54 15 39 69
16, sclentists lie 9 39 0 39 39
13+ blood plasma 10 43 3 40 46
9e fluoridation 11 51 10 41 61
224 flying saucers 12 50 9 41 59
6e cloud seeding 13 49 7 42 56
15« evolution 14 86 42 43 127
7e communists 15 47 3 e 50
Se ostriches 16 82 32 50 114
B8e anti-fluoridation 17 59 - 8 4% 61
ll. age of earth 18 68 10 58 78
14, foreign agents 19 83 24 59 10%
12, scientists - tools 20 116 &2 64 168
l. forked sticks 21 99 34 €5 133
S« sclentists -~ odd 22 78 12 66 90
17« race intelligence 23 91 22 69 113

*Wy=Wy at 16 or above 16 can be considered diserimi-
natinge




TABLE 4

Item Analysis of the Senlors and Freshmen
1957 Bellief Test

Diserimi- Discrimi-

Item Senlor Senior nation Freshman Freshman nation™
Wy, Vi W=ty W, Wiy Wy~
b 4 36 15 21 63 19 54
2 12 1 11l 19 0 19
3 36 20 16 46 12 34
4 22 2 20 20 6 14
5 36 2 27 42 3 39
(s} 17 1 16 32 6 26
b § 17 1 16 &0 2 28
8 23 0O 23 36 2 34
9 19 5 14 32 5 27
10 15 2 13 19 1 18
11 24 4 20 44 - 8 38
12 51 25 21 65 27 38
13 16 : § 15 27 2 25
14 32 19 13 51 23 27
15 38 19 19 47 23 24
16 21 0 21 18 0 18
17 38 7 26 58 15 43
18 15 2 13 32 2 20
19 5 0 5 10 2 8
20 16 8 8 38 g 31
21 21 4 17 1¢ S 14
22 30 4 26 20 S 15
23 13 8 5 32 6 26

“gfrwa at 11 or above 1l can be considered
discriminating for seniors.

#iWy-Wy at or above 12 can be considered
discriminating for f{reshmen.




when an item analysis was carried out separately for
freshmen and seniors, Table 4, it was found that

item 19 was not discriminating for elther groupes

Item 20, all students have the same intelllgencej and
item 23, scientists lead a normal family life, were
not discriminating for senlors.

The item analysis of the test, interviews with
students, and comments from teachers who administered
the test revealed some weaknesses. The word, creation,
in question ten was apparently misleadlng to some
studentss. Nineteen freshmen and elght senlors answered
yes to both questions concerning the age of the earthj
and, while 1t is certainly possible to hold two
contradictory beliefs without being aware that they
are contradictory, the author felt that the question
should be restated in other terms. |

Because of the high percentage of incorrect answers
glven by both seniors and freshmen to questlon twelve,
which asked 1f scientists are the "tools" of big
business, 1t seemed evident that the question had
not been interpreted corroctly. After dlscussing the
question with students who had taken the test 1t was
discovered that many students had consldered the

word, tool, to mean simply to work for, or to be



employed by & business or manulfacturing concern in a
legitimate manner. The questlon dld not suggest any
undesirable activity on the part of the sclentist

or business and so the question was omitted from the
following tests.

Questlon nineteen, "All cancer is incurable,t
was also omlitbted from subsequent tests since the
diserimination value was only 13 for the entire group
and was not sufficlently discriminating for elther
seniors or freshmen.

Item 20, "Students'! intelligence is all the
same," was not diseriminating for seniors but since
it had such a high discriminating value for freshmen
the questlon was retained., Item 23, "Sclentists
lead a normal family life,” was not discriminating

39

for seniors but was for freshmenj but since the question

hinges on the word, normal, and since it was found that

the students had dlfficulty in determining whal a
normal family life was, the questlon was omitted from
following tests.

Since Scully's book, Behind the Flyling Saucers,

attenpts to prove that saucers from other planets

have landed on the earth, the question was reworded

to make this clear,



On October 18, 1957 a revised proliminary test
was administered to 56 high school juniors, students
who were taking thelr third year of sciences The
groyp included eighteen students who were in'a class
for gifted science studentse For reasons previously
stated three questions from the first test were omitted
from this revised questionnaire: cancer is incurable,
scientists lead a normal famlly lifej and scientists
are the tools of big businesse. In addition to the
two questions concerning fluoridation waich guoted
statements by Bevarend Sheen and the American Dental
Assoclation the questions were repeated with no guthority
given since it seemed desirable to dlscover 1f the
students were influenced by the authorities quoteds.
Pive questions were added to the test, questions
based on divinabtory psuedo-sciences, such as cheiro-
maney (hand reading) and physiognomy (reading character
by examining the face) both of which developed during
the sixteenth century and are still falrly commone.

One question, "Do you believe that you can make &
person turn around by staring at his back?," was
added as representative of parapsychological bellefs.
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REVISED PRELIMINARY TEST

Do you believe that there are people who can find
watgr by the use of forked sticks (divining rods)?
(No

The addition of sodium fluoride to water would
help to control tooth decays Do you think that
this is true? (Yes)

Do you think that scientists are as honest as other
people? (Yes)

Do you believe that ostriches hide their heads
in the sand when they are frightened? (No)

Do you think' that a person who does not look at
you directly is dishonest? (No)

On February 2, many newspapers comment on the ground
hog and his shadow saying that 1f he sees hls shadow
we will have six more weeks of winter. Do you
believe this? (No) :

Do you believe that you can make a person turn
around by staring at his back? (WNo

Do you think that a person with & high forehead 1s
more intelligent than one with a low forehead? (Wo)

Do you think that scientists as a group are odder
than other people? (No)

For the last 10 or 15 years scilentists have experi-
mented with cloud seeding to produce more rain-
fall in drouth areass. Do you think that these
experiments should be continued? (Yes)

Do you think that & person with long, slender
hands is more apt to be artistic than one with
short, thick hands? (No)

The following paragraph is taken from a pamphlet
written by Reverend Lyle F. Sheen, pastor of

Ste Malachy's Parish, Geneseo, Illinois, concerning
the addition of sodium fluoride to water to

prevent tooth decay: "Sodium fluoride is a
violent, metallic, inorganic poisone I wish to
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add my volce against the devilish and un-American
plot to fluoridate water." Do you agree with the
Reverend Sheen? (No)

The following is a paragraph taken from a pamphlet
published by the American Dental Assoclation
concerning the addition of sodium fluoride to water
to prevent tooth decay: "The fluoridation of
public water supplies is now widely accepted as a
method for reducing dental decay.” Do you agree
with the American Dental Assoclation? (Yes

Do you think that especlally intelligent children
are most often physically weak? (o)

A square jaw is the sign of a strong, determined
person. you think that this is true? (No)

Archbishop Usher sald that the earth and all life
was created on October 20, 4004 years before the
birth of Christs Do you éhink that this date is
approximately correct? (No)

Geologists bellieve that the earth is between two
and four Dbillion years old. Do you agree with the
geologista? (Yes)

In some places the citizens will not permit the
Red Cross to mix negro blood plasma with white
blood plasma, Do you think that there is a
difference bhetween ne blood and the blood
of white people? (No)

Do you think that a scientist 1s more apt to
cooperate with forei%n agents than people in
other professions? (No)

According to the evolutionary view, the life we

gee all about us is the product of a long series
of slow changes, conneching it with an original
ancestor of very primitive form, probably a
single cell. Do you believe in evolution? (Yes)

Selentists are more likely to tell lies than other
peoples Do you believe this? (No)

Elghteen social scientists made this statement
"There are no racial differences in intelligence."
Do you agree with the social sclentists? (Yes)
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23+ Do you believe that a person must be a genlus to
be a scientist? (No)

244 Do you believe that the explosions of atomic
bombs have caused changes in the weather, that 1is,
extremely hot weather, very cold weather, cloud=-
bursts, or other changes? (lio)

25, Sodium fluoride is a polson and this should not
be added to drinking wabters Do you agree with
this? (¥No)

26, All students have the same intelligence; 1t is
only the differcnce in the amount of time spent
in study that makes the difference in grades.

Do you agree? (lo)

27« Fat people are Jjollys Do you belleve this common
saying? (io)

28¢ In a recent book, Behind the Flying Saucers,
this statoment 13 Tound: 'giii%ng saucers exist.

Three of them from another pQAnot have landed

in this country and have been examined by

sclentistss Do you belleve this? (No)

It might be expected that these students would
rate higher in the test than the 1arggr group tested
earlier since they were all third year sclence students.
The mean average wrongs score for thils group was 4.03
and for the 599 senlors and freshmen 1t was S.l. All
of these third yoar science students thought that
scientists were honest, belleved that there was no
pacial difference in blood plasma, and did not believe
that scientists were more likely to tell lies than
other people (Table 5)¢ Om surprising result was that

on the test given %o the third year sclence students
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TABLE S

Percentage Comparison of Incorrect Responses
on the Revised Preliminary Test
of 56 Third Year Science Students
With the Incorrect Responses on the 1957 Bellef Test
of 274 Seniors and 325 Freshmen

Percentage of Percentage of Percentage of

, Third Year Seniors Who - Freshmen Who
Questions Science Answered Answered
Students Who Incorrectly Incorrectly
Answered
Incorrectly

le forked stick 339 41,6 477
2. sodium fluoride 107 Bt et
3. honest scientists 0.0 Ted Gel
4, ostriches - 82540 45.2 376
5¢ Gishonest look 1.8 - -
Ce %round ho% 1.8 13,8 1140
7« turn staring 2048 —— -
8e intelligent head 0.0 - -
O¢ scientists - odd 19.6 2549 23.6
10s cloud seeding 849 11.6 1843
11, artistic hands 42,9 e e
12, Sheen 54 138 1645
13+ ADA 12.5 179 15.8
14, intelligent, weak 10.7 o e
15 square Jjaw 849 e -
16+ Archbishop Usher 849 14,9 Ded
17. age of earth 849 21.9 259
18, negro blood plasma 04,0 1042 15«1
19+ foreign agents 16.1 29.8 2847
20+ ovolution 304 3869 43,1
21s scientiasts lie 0.0 12.0 B840
22, race intelligence =232 2643 4341
23+« genius 346 10.2 Oed
24, atomic bombs 30 o4 - ———
25, No sodium fluoride 8.9 - -
26, same intelligence 16.1 27.6 2243
27. jolly fat people  14.3 15.6 14 .4
28+ flying saucers 19,6 2049 1545
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the question pertaining to {lylng saucers was anaiered
incorrectly by almost the same percentage of students
as on the earlier tests Definite conclusions can notb
be drawn from this test since the sample was too small,
but the test does show that information about the number
of science courses ls important to this studye.

An examination of the results of this test showed
that nine students of the fifty-six made errors on one
or more of the questions pertaining to fluoridaﬁion.
Three of the nine thought that sodium fluoride should
not be added to the wabter sinece they thought that it
was a poison, but they agreed with the statement made
by the American Dental Assoclation that the fluorida-
‘tion of public water supplies is widely accepted as a
method for reducing dental decay. Two students thought
that sodium fluoride was not a poison and should be
added to the water but they did not agree with either
Sheen or the American Dental Associations Two students
belleved that sodium fluoride should be added to the -

' water even though 1t was a polson but they agreed with
Sheen's statements. Two students thought that sodium
fluoride was not a poison but should not be added to
water and they accepted Sheen's statement. Part of the

conflict about fluoridation beliefls may be due to
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careless reading of the four questions but some is no
doubt due to the fact that the stddents were influenced
by the names, Reverend Sheen and the American Dental
Assoclatione These four questlions relating to fluorid-
ation were retained on the final test.

The discrimination value (Wy»Wy) for this test
was six and only six items were discriminatory for this
group: belief in flying saucers, head-burying ostriches,
scientists are odd, bellef that evolution 1s not trus,
artists have slender hands (Table 6)e All of these
were included in the final test.

Of the five questions based on dlvinatory psuedo=-
sclences only one, the bhelief that artistic people
have long, slender hands, was diseriminating. Thils
one was retalned as pepresentative of this kind of
belief, and the other four were discarded. The belief
in staring to make a person turn around was retalned
as a representatiﬁe parapsychological belief even
though 1t was not discriminating for this particular
groupes While the belief, atoumic bombs are responsible
for adverse weather conditions, was not discrimlnating
for this group, the question was retalned on the final
test aince the discriminatinating value of four indicated
that it would be discriminabtory for studeats with
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TABLE 6

Item Analysis of the Revised Preliminary Delief Test
Given to 56 Students

Rank Order
t B g Wy Wy We=lly Weell
Item According %o - *iirr
Fumber Diseriminating TR

Power
(Poorest - 1)

, sodium fluoride

honest scientists
dishonest look
intelligent head
negro b%ood plasma
scientists lie
genius

square Jjaw

ground hog

same intelligence
intelligent, weak
Sheen

age of earth

turn by sbaring
cloud seeding
Archbishop Usher
foreign agents
atomic bombs

no sodium fluoride
ﬁﬁhmmtpmmh

race intelligence
flying saucers
ostriches
sclentist - odd
evolution

forked stick
artistic hands

20 20 29 20 20 20 20 19 4 -
gqmgbaguoomﬁ%ﬁﬁﬁ%wamqmmpumH
COOINONUNBRIBPREBRDNAANAHHHOOOOO
HHEUIHONO00MOO000000OHO0O0OQCOODO
COITIRRUONBAEDBARARNAVVHHHOOO00
[

FoEqoovuenbensanruanerproocoo0o
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fewer sclence courses. The quesilon on evolution was
revised to meke 1t clear that the evolution of man from
lower animals was includeds

The final form of the test was arranged according
to the discriminating values found from the two pre-
liminary tests except that the two queétions on fluor-
idation were separated from the two on fluoridation which
had authorities stateds After a comparison of the two
preliminary tests it secmed desirable to know 1f the
number of science courses taken made & differencej
econsequently, the 1958 test included an'information
sheet on which the students were asked to list the
number of sclence courses that they had taken.

The test in the following form was given to 688
high school freshmen and seniors on April 2, 1958:

INFORMATION PAGE
CLASS (Froshmen or senior)

STATES in which you recelved your grade school

education

SENIORS -=-"check sclence courses that you have taken

General Science

Biology
Advanced blology

Physies
Chemistry

|
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DIRECTIONS: Answer YES or N0 to the following:

Le

2e

e

e

Se

G

Te

Oe

De

Do you think that sclentists are as honest as g
most other people?

Do you think that the addition of sodium fluoride
to water would help to prevent tooth decay?
Archbishop Usher by using dates and events llated
in the Bible to prove his point, sald that the
date of creation of the world and everything in
it was October 22, 4004 B.Ce Do you think that
this date 1s approximately correct?

Are scientists more likely to tell lies than other
people?

Do you believe that you can make a person turn
around by staring at his back?

In some places the citigens will not permit the
Red Cross to mlx negro blood plasma with white
blood plasmas Do you think that there 1s a
difference between negro blood and the blood of
white people?

Do you believe that a person must be a genius to
be a sclentist?

Fat people are jollye - Do you belleve this conmon
saying?

Do you think that scientlsts are more likely to



become communists than other people?

10s On February 2, many nowspapers comment on the ground
hog and his shadow saying that if he sees hls
shadow we will have six weeks niore of winter.

Do you believe this?

lls For the last 10 or 15 years sclentists have
experimented with cloud seeding to produce more
rainfall in drouth areass Do you think that these
exporiments should be continued?

12, In a recent book, Dehind the Flylng Saucers,
this statement 1s found, "Flying saucers exist.
Three of them from another planet have landed in
this country and have been examined by scientists.”
Do you believe this?

15« The followlng paragraph is taken from a pamphlet
written by Reverend Lyle Sheen, pastor of St.
lialachy's Parish, Geneseo, Illinols, concerning
the addition of sodium fluoride to water to prevent
tooth decay: "Sodium fluoride is a vioiont,
metallic, inorganic poisons I wish to add my
volce against the devilish énd un-American plot
to fluoridate water." Do you agree with Reverend
Sheen?

14s The following 1s a paragraph taken from a pamphlet



15.

16e

1%

18.

19.

20.
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published by the American Dental Assoclatlon
concerning the addition of sodium fluoride to
water to prévent tooth decay: "The fluoridation
of public water supplies 1s now widely accepted
as a method for reducing dental decay." Do you
agree with the American Dental Association?

All students have the same intelligence; it is
only the difference in the amount of time spent
in study that makes the difference in grades.
Do you agree?

Geologlsts believe that the earth is between two

and four billion years olde Do you agree with the

geologists?

Do you think that scientists as a group are odder
than other people?

Do you think that a scientist is more apt to
cooperate with foreign agents than people in
other professions are? :
Eighteen social scientists made this statement,

"There is no racial difference in intelligence."

Do you agree with the social sclentists?

Do you believe that the explosions of atomiec
bombs have caused changes in the weather, that 1s,

that they have caused extremely hot weather,



22,

23e

25,

very cold weather, cloudbursts, or blizzards? |
Do you think that a person with slender, long
hands is more apt to be artistic than one with
short, thick hands?

Do you believe that ostriches hide thelr heads

in the sand when they are frightened?

Sodium fluoride is a polson and should not be
added to drinking water. Do you agree with this?
According to the evolutionary view, the life we
gee all about us is the product of a long series
of slow changes, connecting it wlith an original
ancestor of very primitive form, probably a
single celles Do you believe in man's evbhtion
from lower animal forms?

Do you believe thait there are people who can find
water by the use of forked sticks (divining rods)?



Chapter IV
PRESENTATION OF TEST DATA

Compapison of Results of 1957 and 1958 Tests

The final belief test was given to 688 high school
students, of which 463 were freshmen and 225 senlors,
on April 2, 1958+ The test was mimeographed and the
instructions to be given to the students by the
administrators were: (1) We have been asked to take this
test; (2) Answer each questlion to the best of your
abllity; (3) Do not omli any questlone

The results of the 1957 and the 1958 questionnaires
were generally similar; however, there werc a few
striking differences as shown in Table 7. lbre students
believed that the date of creatlon was 4004 DBeCs,
more freshmen believed that fat people are jolly, more
froshmen but fewer seniors believed that the groundhog
can predict weather, more students did not accept ﬁhe
American Dental Assoclation as an authority, tvanty
per cent fewer senlors believed that the Intelligence
of everyone is the same, twelve per cent fewer senlors
thought the ostrich buries his head in the sand, and
more students did not belleve in evolutlon but more
students believed in the efficacy of water witching.



TABIE 7

Percentage Comparison of
Incorrect Responses of 274 Seniors and 325 Freshmen
on 1957 Belief Teat
with Incorrect Responses on 1958 Belief Test
of 225 Seniors and 463 Freshmen

54

Item Freshmen Difference Seniors Difference
1987 1958 - 1967 1958
le Gel Gel 0.0 Ted 243 =540
2 Y - 2.4 .4 D e o - - - - 23. 1 e o o
Se Ded 186 02 14,9 23.1 Be2
Lo 845 15.3 648 12,0 642 ~5 48
61 13.1 21.6 8;5 1002 8.9 "103
T Qed 13e4 4,40 10,2 10.2 0.0
Be 14.4 23.8 Oed 15.6 1644 0.8
Oe 15,2 1846 3e4 11.6 948 =18
100 11.0 14.0 500 1308 800 "'508
llu 18.3 11-0 "7Q3 1106 6;2 "5.4
12, 1545 1546 =01 20,9 16.9 4,0
13 1645 2041 346 1348 1244 ~led
14, 15.8 21.8 G640 17.9 28,1 542
15. 2243 24,8 245 276 745 -20s1
16, 2549 22,0 -Ze8 2l.9 22.2 0ed
17 2346 2043 ~3ed 25,9 21.8 -4el
18. 2847 2841 «046 298 20,0 =08
19. 43,1 3367 -0 o4 2643 28,4 2.1
20. o — 46.1 e o e -~ 48 .o e
21. - 302 ——— we—— 20,7 e
230 37-6 5605 "'lol 4503 5505 "1200
23 ———— 15.8 - e 12,0 e
24,4 43.1 5245 Sed 3849 5244 1345
254 477 50,7 50 41.6 5246 11.0




Since the survey showed an increase in the number
of 1958 seniors who believed that a scientist is honest,
does not 1lle, is not more likely %o become a cormunist,
and is not more likely to cooperate with foreign agents,
one might conjecture that the increased favorable
publicity glven to science following the launching
of the first Russian satellite had an effect upon
attitudes toward sclentistse Flve per cent more of_
the 1958 senlors believed that scientlsts are honest;
548 per cent more velieved that scientists are not
moye likely to lie than other peoplej li:8 per cent more
believed that scientists are not more likely to become
commmniste; and 9.8 per cent believed that scientists
are not apt to become foreign agents. It would be
unwise, however, to attribute the increase in a favorable
attitude toward soclentists to this factof without
further study. This change in attitude did not
‘oscur among the freshmen, in fact, the reverse is true
in some casem. Six and eizht tenths per cent more 1958
freshmen believed that sclentists are likely to tell
lies, 4.0 per cent more belleved that only geniuses
can be scientists, and 3.5 per cent more believed that
sclentists are iikely to become communists. Fower

1058 freshmen believed that scientists were odd and
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nearly the same percentage believed that sclentlsts
are apt to cooperate with foreign agents.

To £ind the validity of various féctors which
might have contributed to the differences in the results
of the two tests warld involve studying the effect
of mass media cormmnications, religious affliliations,
the relation of the questions to one another, the
effoct of proximity of questions, the alteration of
emphasis of some questions, and many other factors
which are not within the scope of this pqperos

The only difference that is large enough to make
the vallidity of the results questionable is the differ-
ence between the results of the two years of question
fifteons In 1957, 27.6 per cent of the senlors believed
that everyone has the same intelligence and in 1958
only 75 per cent of the senlors belleved this. How-
ever, the froshmen results were approximately the same
for the two yearss. In 1957,_22.3 per cent of the
freshmen believed that everyone has the saﬁa intelligence
and in 1958, 24.8 per cent belleved this.

S3ince the relationship to thils test of any of
these is questionable no attempt has been made to list
all factors which might have contributed teo the
difference between the two years,
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Do these Results Indlcate General Attitudes or Attitudes
of One Community?

To find if the results indicated general population
attitudes or the attitudes of one cormrmnity the students
were asked to list the states in which they had received
thelr grade school education. Of the total 688 students
taldng the test, 2845 pei' cent of the freshmen and
2844 por cent of the seniors, had received part of
thelr grade school education outside the state. While
California and Waghington were listed more often than
any other state, thirty-two states and Washington D.Ce
wore named, also Alaska, Canada, England, Finland,
fawall, Japan, Panama, and Guam were each named
once+® This indicated that the attitudes expressed
are not ﬁhé result of an ingrown, compact, wholly
integrated community. Table 8 shows the comparison
of Oregon students with students who received at least
part of tﬁair grade school education in other states.

In addition fifty tests were sent to a'higb school
in NHew Hampshire, one in Indlana, and a set to a high
school in Arizona, A fifty-student sample from each

of these areas is too small a sample to have nuch

Bsee Appendixz, Table 2.



TABLE 8

Percentage of Incorrect Responses on 1958 Bellef Test
of 132 ¥Preshmen and 64 Seniors who had

Part of thelr Grade School Education Outside of Oregon
Compared with 331 Freshmen and 161 Seniors

¥ho had Recelved All of thelr Bducation in Oregon

Freshmen Senlors
Item Out of Oregon Tobal Qut of Oregon Total
State State '

1e 4455 66 Gl 1.6% 1.9% 1.8%
Se 2348 24.8 24 04 23.4 2340 25«1
Oa 1842 1847 1846 25,0 228.4 231
4o 14 44 15.% 153 Sel 7485 6e2
5e 2848 32+6 3145 3745 39.1 3846
G 2045 1946 21+6 G2 049 B9
Te Qe 15.1 134 Ge2 11.8 10.2
B 21.2 2448 23.8 15,6 1648 1644
Os 182 1847 18,6 Ge2 11,8 T8
10» 1744 1247 14,0 D4 7 840
1l 241 11l.8 11.0 0.0 87 642
12, 1046 175 1546 14,1 18.0 16,9
13, 1647 2144 20.1 12456 1244 1244
144 22,7 2l.4 21.8 21s7 236 23.1
154 3140 22.4 24,8 1.6 949 76
16 22,0 22,0 22,0 15,6 24 .8 22.2
17, 2240 19,6 20.3 2540 2045 212
18, 28,8 2748 281 25,0 18,0 2040
19. 2945 5543 55.'? 1702 52.9 28'4
20, 42 44 4849 46,1 5146 40646 48,0
21 288 308 30.2 2842 304.4 2948
224 30.4 3843 3645 3248 35 e 3543
23 174 15.1 15.8 1546 1045 1240
24, 5340 5843 52.8 5663 5049 5244
254 51,5 501 5045 51.6 53+4 5248
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signiflcance, yet a comparlson of the results ahown.
in Table 9 denotes that the attitudes of the students
from different sections of the country do not wvary
muche

Forty-two per cenit of the New Hampshire students
do not believe that sodium fluoride helps the teeth
which is 18 per cent more than the Oregon groupes
However the city council of the New Hampshire commmunity .
iaa discussing the fluoridation lssue but had not taken
any actions Concord, New Ilampshire, fired their city
manager and then promptly terminated their fluoridation
programe’ If the fluoridation discussion followed the
trend of that in Northampton, lassachusetts (33, p. 55-39),
then the students are reflecting a polarization of
attitude brought about by the conflict between those
in favor of fluoridation a§d those opposed to it,
The adminlstrator of the test in Indlana reports that
fluoridation is not an isswe in the commnitye.
An interesting pattern of trends becomes evident

upon study of Table 9+ Ariszona,which generally has the
highest opinion of the scientisty has the least respect

7Guy Burrill, personal commmnication, 1958.



TABLE 9

Percentage Comparison of Incorrect Responses
on 1958 Belief Test of Students
from Tew Hampshire, Arizona, Indiana, and Oregon

Students: 50 49 51 688
Items How Arizona Indiana OCresham
Hampshire

honest scientists 440 240 Ta'7 449
sodium fluoride 4240 56e"7 313 24,0
Archbishop Usher 1640 1€e3 1644 2040
gclentists lie 840 Cel Ta 1244
turn by staring 28,40 3246 4144 3369
negro blood plasma 1640 C«0 2145 1744
genius 340 Q.0 1644 12.4
, Jolly fat people 5040 Cel 1946 21l.4
cormmunisgts 640 1042 1046 1547
und h:g 12,0 441 1946 12,1
cloud seeding 240 2044 137 Ded
flying saucers 280 1443 2145 1640
Sheen 2440 82 28.4 17.6
ADA 3240 44,49 11.7 2242
same intelligence 1640 fol 31led 19.2
age of earth 1640 3467 2545 28,1
scientists - odd 2240 1443 2044 2044
forelgn agents 20,0 14,3 303 25e4
race intelligence 3640 2244 27e4 3240
atomic bombe 5040 163 C2e7 4744
artistic hands 26.0 12,3 35.2 30.1
ostriches 50.0 3046 47,0 355
no sodium fluoride 2640 12.3 1046 14.5
evolution 5240 6le2 SDed 5245
forked sticks - 5640 1844 4541 51.3
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for sclentific authoritye Arizona also has fewer
students who believe that the atomic bomb has changed
the weather and more students who do not think that
cloud seeding experiments should continue. Arizona
also has the fewest who believe in the efficacy of the
forked stick and least who bellove in evolutlons

It is not necessary here to conslider the various

reasons why the results vary. Iany factors would have
to be considered and evaluabted, such as: the administra-
tion of the test, the small sample tested, proximity
to large scale sclentific experiments, and a comparison
of the religlous and racial groups represented. T@c
value of the comparison lies in showing that the '
attitudes held by the Oregon students are general
attitudes held also by students outslde of Oregone

‘ A study méde by Remmers end Radler (37, p. 25-29)
during the past seventeen years showed similar results:
25 per cent of the teenagers polled believed that
sclentists are more than a 1little oddj; 35 per cent
believed that it takes & genlus to be a really good
scientist; and 27 per cent agree that scientlats
are willing to sacrifice the welfare of others to further

their own interest. They found that 40 per cent do
not-believa that man has evolved from lower forms of
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animals, 35 per cent do believe thls, 24 per cent do
not know and one per cent gave no response. Thelr
research was concerned not only with teenagers'
attlitudes toward science but with the problems -and
dosires of bteenagers, Remmers and Radler came to this
conclusion: "A need and craving to be liked, drifting
with the erowd, conformlty, & kind of passive anti-
intellectualism, these seem to be outstanding characteor-
istics of the present-day youngor generatlion as it has
expressed 1tself in our polls."



Chapter V
INTERPRETATION OF TEST DATA

What Effect Does a Iligh School Education, Especially
Addlitlonal Sclence Courses, Have On Attitudea?

That a high school education did not have much
effoct on the bellefs of these students is shown in
Table 10¢ This is not an unusual result and changes
in deeply held bellefs are not to be expecteds The
problem of changing belliefs is more fully studled fA
later in the discussion of why myths persist in the
twentieth century. One rather encouraging result,
however, is that the senlors have a better attitude
toward scientista, with the excepbion that more of them
belleve that sclentists are odde However, they do not
accept scientific authorlty with any more readiness than
froshman,

There are four resulis which need special commente.
liore seniors believe (3846 per cent) than {reshmen
(8145 per cent) that a person can be made to turn around
by staring at his backe One reason for this difference
may be that one of the blology teachers inelﬁdes a
unit of psychology in the year's work and he stresses

parapsychology, clairvoyance, and telepathye.



TABLE 10

Percentage Difference Between Incorrect Responses
on 1958 Belief Test
of 463 Freshmen and 225 Senlors

Iten Freshmen Seniors Difference
ls honest scientists Cel 247 Jed
2+ sodium fluoride 2444 2341 1.3
3e¢ Archbishop Usher 18.6 23«1 -l o5
4, scientists lle 1543 Ge2 Dol
S5« turn by staring Ole5 3846 ~7el
6« negro blood plasms 21.6 849 12,7
7« genius 13.4 10.2 Sel
8s Jolly fat people 2348 1844 Ted
9 communists 1846 948 848

10« ground hog 14 .0 840 640
1le cloud seeding 11.0 G2 448
12, flying saucers 1546 1649 »1le3
13+ Sheen 20,1 1244 Te7
14, ADA 21.8 2341 1.3
15¢ same intelligence 24.8 745 17.3
16s age of earth 2240 2242 =02
17, scientists odd 2043 2l.8 =1e5
18. foreign agents 28.1 2040 8.1
19, race intelligence 337 2844 S5e3
20, atomic bombs 4661 48,0 -1e9
21ls artistic hands 30«2 2947 0¢85
22. ostriches 3645 353 362
23+ no sodium fluoride 15.8 12,0 38
24, evolution 5245 52+4 0.1
25, forked sticks 5045 5248 ~2e3




T™e most noticeable difference in percéntage is
the one related to the question, "All students have
the same intelligencej 1t is only the difference in
the amount of time spent in study that makes the
different grades.” The difference between the percentage
of seniors who belleve this and the percentage of
freshmen who do may be dwe to the fact that high school
grades are numerical and are given for actual work
done, not for effort, or for effort related to abllity
as many grades in grade schools are. The study of
heredity in sophomore biology classes may also help
to change this belief. Since the function of this
belief is not of great importance, it 1s more easily
changeds

Only two items show an increase in anti-sclentific
attltudes as more sclence courses are taken (Table 11)s
llore senlors who have taken three or four sclence
courses belleve in the efficacy of the forked stick
and the percentage of senlors with three or four 6ourﬂes
of science who do not agree with the statement made
by the American Dental Assoclation is higher than the
seniors who have only one or two science courses. This
difference was noted previously in the comparison
between the results of the senlors and freshmene
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TABLE 11

Percentage Cor ison of Incorrect Rosponses
on 19568 Belief Teat of 463 Freshmen,
59 Senlors Who Had Taken One Science Course,
98 Senlors wlth Two Sclence Courses,
29 Beniors with Three,
and 39 Senlors with Four Secience Courses

Senior rercentage

Item Freshmen & 2 3 4
Total Course Courges Courses Courses Total
1. 6ol Sel 2.0 Sed 040 247
2 2444 28483 838 24,1 12,8 23«1
Se 1846 35«6 2565 17.2 25 2341
da 153 1042 Gel Sed 245 6ol
5- 31‘5 39'00 4‘09 41.3 20.5 5806
Go 21s 1846 842 Jek 0.0 8.9
Te 1344 135 1242 1043 " 0e0 10,2
Se 23.8 271 1543 6.9 1042 16.4
90 1806 1199 1202 304 501 908
10. 14,0 1649 Tel Sedk 040 8.0
11, 11.0 Sel 1l.2 0,0 Q@0 G2
12, 15,6 2544 17.2 Ge9 102 1649
13. 20,1 2240 10.2 172 Q.0 12.4
14, 21.8 276l 172 2745 2342 23+1
15. 24,8 10.2 842 6e9 25 7S
16, 22,0 2240 3046 20,6 2,56 2242
1%7s 20,3 20+4 2645 2046 12.8 21.8
18 28,1 25.4 20,4 24,1 76 20.0
10. 337 308 327 24,1 17.9 28,4
20. 46,1 50.8 60,2 379 2045 48,0
21e S0e2 305 3247 275 2340 29047
22, 65 42 ¢4 2046 4le& 2340 S0 ed
23 1548 1348 133 17.2 248 12,0
24. 52.5 5905 : 54.1 62Q0 30.7 5204
25, 5045 5549 45,9 2.4 5644 52.8




The evidence seems to indicate that the more sclence
a student has the better is his opinion of sclentists
but the less likely he is to accept statements from
gclentific authority. This may occur because the
students feel more capable of Jjudging for themselves.
In most cases the decrease in incorrect answers
is a steady one ffam the senlors with one sclence
course to those with four or five. One factor must
not be overlooked in drawing'ooneluaions from the
number of sclence courses taken: 157 senlors had one
or two science courses and only 68 had more than
twoe Also before definite conclusions could be made
such factors as intelligence and other courses taken
| would have to be investigated. After comparing the

results of all students, a tentative conclusion that

there 1s not much evidence of change in beliefs during

the four high school years could be made,.
Effect of Stated Authority

The test attempted to find the influence which
authoritative statement, that is, a statement of
bellef bolstered by a recognized authority, had upon
the acceptance of the bellef.

 Two questions were asked about the age of the

67



earth: the third question stated that Archbishop
Usher sald that the earth was formed in 4004 B.Caej
and the slxbteenth question stated that geologists
believe that the earth is approximately four billion
years olde Some students would remember that they
had been taught that the approximate age of the earth
was four billion years and they probably paid little
attention to the authorities mentioned.

The results in Table 12 show that 7.6 per cent
of the senlors and only 2.2 per cent of the freshmen
wore influenced by the Archbishope The percentage
of seniors with less than four years of science who
accept Usher as the proper authority seems large when
compared with the freshmen results.

The percehtage of both freshmen and seniors who
agree with nelther of the authorities or agree with
both may indicate that the questions need to be re-
worded and that their placement on the test should be
changed. Perhaps these resulis wonld have been different
if the term, arehbiahop, had been identified with
religious authority and if the questions had been in
proximity so that the choice between the two was
‘obvious.

The four questions (2, 13, 14, and 23) about the
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TABLE 12
Percentage Comparison of Responses

on 1958 Belliel Test
on Questions Pertaining to the Age of Earth

SENIORS e S
59 98 29 39 225 463
1l year 2 years 3 years 4 years senior Fresh~
science sclence science sclence total men

agree with ' ’

Usher 1l.8 Be2 Ce® 040 76 2e2
agree with :

neither 10.1 2844 13.8 245 14,7 19.8
agree with

both 237 178 1044 245 1544 1644
agree with

geologists 5444 5240 6940 9448 6242 ©1.6

fluoridation of water were asked to find if the
authorities, Bishop Sheen and the American Dental
Association had an effect upon.the decisions made by

the students (Table 13). Sixty and one<half per cent

of the freshmen and 67.5 per cent of the seniors belleve
that fluoridation 1s desirable and agree with the
American Dental Associations A much smaller percentage,
G+l per cont of the freshmen and 4.9 per cent of the
seniors, are agalnst flucridatioq and accept Sheen's
statement about it. Approximately 7 per cent of the

freshmen and 5§ per cent of the seniors did not want
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TABLE 13
Percentage Comparison of Combined Responses

~on 1058 Belief Test
on Questions Pertaining to Fluoridation of Water

SENIORS it
Combined 463 59 98 29 38 225
Responses Fresh- 1 year 2 years 5 years 4 years Total
© . men science scisnce sclence science

Believe that 6045 G245 T1ls4 62.1 69.1 6745
flvoridation is

desirable and

. agree with A.DeA.

Agalnst fluori- Sal 540 Sel " 1063 0.0 449
dation and agree
with Sheen

Against fluori- 7.l 540 6.1 Se0 246 4.9
dation but agree
with AeDele

Agalnst fluori~ 342 648 1,0 0.0 040 2.2
dation, do not

agree with AesDedle,

do not believe

gsodium fluoride 1s

a polson, but do

agree wi%h Sheen

Believe that fluori-

dation is desir- 3.6 Sed 2.0 13.8 18,0 6e7
able but do not

agree with A.D.A,

Agalnut fluori-~ 0.9 Jed 1.0 0«0 0.0 le3
dation, do not be=-

lieve sodium fluor-

ide is poison, but

agrees with both

authorities
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TABLE 13 (continued)

SENIORS
Combined = 463 08 29 38 225
Responses Freah- { ar 2 years 3 years 4 years Total
ence science science science

Believe that 3¢9 17 0s0 040 D40 044
flvoridation 1s
desirable, do
not believe that
godium fluoride is
a poison
agros wi%h both
unthnrities

Other combine 14.8 12.2 1344 1043 103 13:1
ations of
responses

fluoridation buf were influenced by the American Dental
Associations A smaller percentage agreed to nothing except
Sheen's statement. Highteen per cent of the seniors
with three or four sclence courses agree to the fluorida-
tion of water but are against the American Dental
Assoclation as an authoritys A much smaller percentage
are influenced by both authorities, that is, they do

not think that sodium fluoride should be used nor do they
think that 1t is a polson buf theyagree with both Sheen
and the American Dental Assoclation. A few freshmen and
seniors with one year of science think that; sodiun
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fluoride 1s not a poison and that it should be used
but they also agree with Sheens Xost of the other
combinations of answers, and perhaps some of those
mentioned above, aﬁow carcless reading of the questions

or the inabllity to read intelligentlys
Evidence of Race Prejudice

Raclal problems have never been evident in this
particular high school and there has been no outward
show of discrimination toward the few Negroes and
Orientals who attend the séhool.

A comparison of the rreahman with the senlor
answers indlcates that race prejudice decreases with
education, and that there is a relationship between
the number of science courses and the decrease in
race prejudices Other factors which might contribute
to these results are discussed in Chapter 6+ The
students scem to accept the idea of a lack of blood
differences more readily than of intellectual differences.

In only two incldences do the seniors have a higher
indication of race prejudices The percentage of seniors
with only one year of science who believe in both a
difference in blood and intelligence is higher than
the percentage of freshmen who believe in white
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TABLE 14

Percentage Comparison of Responses
Pertaining to Raclal Superilority on 1958 Bellef Test
of 463 Freshmen, 59 Seniors Who Had Taken One Sclence Course,
98 Seniors With Two Sclence Courses, 29 Senlors With Three
39 Seniors With Pour Science Courses

Senlors
Fregshman 1 yre 2 yrs. 3 yrs. 4 yra, Total

difference in 14,0 " 10,2 4.1 Sed 0.0 4.9

blood

difference in 26,1 82.1 88,6 24,2 179 24.4
intelligence

difference in 746 Bed el 0.0 0.0 4,0
both |

no difference 5243 50+2 063.2 72:3 88240 GBa7

superiority. The seniors wlth two years of sclence
have the largest percentage who believe that legroes
have less intelligencees

Students! Ideas of Sclentists

Suspiclon of seientists has a long history.
Alchemy, based on the pretended art of changing the
baser metals into gold, suggzested quackery; and while
not all alchemists iere fakes, the secfecy ﬁhich
enshrouded thelr efforts made them susplcious characters.
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TADBLE 15

Pevcentage Comparison of Incorrect Responses
Pertaining to Students' Ideas of Scientlsts
on 1958 Belief Test of 463 Freshmen,

59 Seniors Who Had Taken One Sclence Course,
98 Seniors With Two Sclence Courses,

29 Seniors With Three,
and 39 Seniors with Four Sclence Courses

 Fresh- Seniors Senior
men 1l yre 2 yrae 3 yrse. 4 yrs. Total

dishonest 1.8 040 040 0.0 040 040
lies B2 1.7 2.0 0.0 0.0 1.8
gonius Ge6 1.7 Sel 649 0.0 27
communist Ded 0.0 1.0 0.0 2.6 048
odd - 1046 5.1 11l.2 13.8 7o 840
foreign agents 1346 Bs5 Sal 1348 2.6 Ge'7

communists, foreign 5.7 . 1le7 240 0.0 246 1.8
agents '

110, Odd, foreign 1.5 0«0 0.0 0.0 0.0 0.0
agents

geniuvs, forelgn 546 Sk 1.0 3eb 0.0 1.8
Qgﬁﬂ%ﬂ

lie, communist, odd 1.5 040 040 040 0«0 040

odd, foreign agents 340 ~ Sel 4el 345 246 440

genius, comrmunists, 049 0.0 260 0.0 0.0 043

forelgn agents
lie, foreign agents 1.2 1.7 1.7 0.0 0.0 Oeé

Qomist’ Odd, S0 0.0 4.1 0.0 0.0 1.8
foreign agent
commmunist, odd 069 D40 1,0 0.0 040 Oed
%gnius conpmunist 1.5 040 040 040 0.0 040
e, odd 1.2 0.0 1.0 040 246 08
lle, communist 1.5 0.0 0.0 0.0 0.0 0.0
gonius, odd 348 ~Bed - Bsl 00 0.0 2.2
gegéga, commmnist, 0.2 344 140 040 040 1.3
other combinations 1043 648 441 69 040 4ed

All correct 16.8 5745 5442 5146 793 6244
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After the fifteenth century, as chemlstry became grad-
ually more sclentific, alchemy became less respectable
and ended in 111 reputies ILater, sclentists came to
be looked upon as enomieé of the church and many
~scientific theories were suppressed and scientlsts
were tried for herésy. A common bellef of the eighteenth
and nineteenth century was that too much prying into
the secrets of mature was dangerous; a belief reiterated
in the twentieth centurj by many after sclentlsts
had learned to release energy from the nucleus of the
atom.
; The senior group with the largeat percentage who
believe that scilentists are more likely to be communists,
and commmnists and foreign agents, and lie and are odd,
is the one with four years of sciences Intarviows
with some of these students revealed the reasoning
whilch oausod them to answer as they did, Nany of them
thought that scientists were more likely to become
commnists or forelgn agents because more pressure
was put on them than on those in other professiona,
and that if the same pressure were applled to other;,
they, too, might become comrunists. Some senlors
thought that scientists were more likely to tell lies

because they needed to keep secrets essentlal to securlity.
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The difference betweon the percentage of {reshmen
(1643 per cent) who answered all questions about the
scientists correctly and the percentage of senlors
with only freshman general seience (6244 per cent)
who answered them correctly suggests that many factors
have an influence on the formation of this attitudes

The results of this section of the test are
encouraging because they indicate a tendency to think
of scientists as ordinary peoples

The lost Commonly Held Belief't The Forked Stick
Can Find Water

Since the belief most commonly held in error by.
the seniors is the bellef in the divining rod and aléo
~ the belief without religious connotation held by the
' freshmen, a speclal study of this belief was made.

The belief in the divining rod reaches back into
antiquitye. The reference by Saint Paul to loses and
his miraculous rod, the use of the scepter as a symbol
of power, the staff of the bishop, and the wand of
the magleian indicate thise From the sixteenth eentﬁry
the divining rod has been used to prospect for mebals
and to find water. Just ﬁhen the forked stick first

came into general use to indicate the presence of
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metal or water is unknown, but” Georg Agricola's De
Re Metallica, published first in 1564,has a picture
of the exploration for a mine with the forked stick
playing a most important part.

There is little doubt that the forked stick wes
ugsed of'ten in prospécting for German mines in the
sixteenth century. In Munster's book (18, p. 312)
there is a wood cut showing the divining rod in use
to find metal in 1544, The stick was made of hazel
wood, was about eighteen inches long and was held
horizontally with the palms up and the point foremoste.

It was not until 1692 that there is evidence of
the use of the divining rod in Frances In that year,
Jacques Aymar, used the forked stick to find not only
metal and water but also to trace robbers and murderers
(18, pe 314)s :

The shape of the stick and its functlon is practice
all& the same in 1958, There are some minor variétionn
amohg water witchers; some prefer a longer stick, some
use any wood,wille others prefer hazel, willow, or
peache Robertis, the nistorical nbveliat, has been
one of the most vociferous twentieth-century champions
of water witcherss IHis favorite witcher, Henry Cross,

a lmine game warden, can distingulsh bourbon from



Scoteh, classify canned goods, and determine the Rh
negative factor in blood (323, pe 64-67)s The most
uusual innovation mentioned by Roberts is the use of
a forked stick over a map instead of land (38, pe 291)e
Roberts says that IHenry CGross can dowse for water by
holding the stick over a map or even a rough sketch
of an area, and find the exact spot on which to drill
a well. Shepard (45, pes 69-75) relates the story that
after he had had several unsuccessful witchers on his
place,he wrote to Roberts and Gross who were both in
Bermuda and asked them to loecate a spring on his farm
in lMaines Nelther Roberts nor Gross had ever seen the
farm nor dld they have a map of the area, but they
sent the following information to Shepard:

"fpom the center of your kitchen it 1s 132 feet

to place where veins come btogether. 430 ft. from

kitchen the veins originate in a dome. Five

velns flow out of this domes Wabter is very good

to drink."
Gross visited Shepard's farm in 1950 and after asking
mentally soveral questions of his sugar maple forked
stick, he t51d Shepard that he had found a vein eleven
and one-half feet wide, seven feet down to water and
that the bottom of the water was oleven and one~half feet
from the surface of ﬁze ground, Shepard dug and found

that Henry was correct to the inchl
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With few variations and modifications the theory
of the sixteenth century which explalned the working
of the forked stick still satisfies believers today.
Givry (18, pe 317) quotes the explanation of Pierre
Garnier, 1700, for the phenomenum of Aymar's tracking
down murderers with a forked sticks

"In every spot where the murderers passed a very
great quantity of corpuscles were left which
issued, by transpiration, from the bodies of

those murderers. As a murderer never acts in

cold blood, these corpuscles were otherwise ordered
than they were before the murder, and they operated
v:ry stroggly on Aymar's body, especially upon

his skine

Givry quotes another author, Abbd de Vallemont (1725):
(18, pe 317-318)

"He must not tread roughly, or he will disperse
the clovd of vapours and exhalations which rise
from the spot where these things are and which
1mpre%nate the rod and cause it to slants I say
that the corpuscles - as well as those which
transpire from the hands of the man into the rod,
as those which rise in vapour above springs of
water, in exhalations above minerals, or in
columns of corpuscles from the insensible trans-
piration over the footsteps of fugitive criminals =
are the lmmediate effective cause of the movement
and bending of the divining rod."

This psuedo-scientific theory of corpuscles
emanating from a source must have been bolstered by
several discoveries made in the nineteenth century:
Crookes' oxperiments with cathode rays, Roetgen's
X-rays, the dlscovery and identification of the proton,
and the discovery of éadioacbivity. Also;Gilbort's
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experiments in 1600 to show that the earth was a huge
magnet, Oersted's proof of the relation between magnetism
and electricity in 1819, and the discovery of the
earth's magnetic pole in 1831 could have been instru-
mental in connecting the corpuscle theory of water
witehing with the magnetiec theory of water witching.

For those with little or no seience training the belief
that "something" emanates from the water to the rod

is as loglcal as the Dbellef that “iomething" emanatos
from radiumj or the assoclatlion between the attraction
of water for the stick is as loglcal as the attraction
of a magnet for iron. »

In 1884 the W, Manfield Company of Birkenhead,
England, took advantage of the new scientific discoveries
in magnetlsm and electricity to explain in psuedo~-
sclentific terms the workings of a new water finding
devices They began to manufacture a magnetic gadget
which they say finds water on a magnetic, electrical,
vertical air current theorye The instrument 1s quite
gimple looking ahd is about the size of a mlicroscope
cases About half way between the top and bottom is a
geale with a small piece of metal which is used to seatb
the compass needle, Different needles are used to find
soft water, hard water, and salt water. The swing



of the needle indicates how much water and how deep

down the water is. This gadget 1s quite different

from a forked stick but there is a relation between
the theories which explain how they work and also a

similarity between the movement of the needle and
the stick and the questions which they answers
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The instruction book which comes with the lMansfield

instrument has this explanation of its working:

"Oobservations should be taken between the hours

of eight and twelve in the morning and two and
five in the afternoon, these being the hours of
greatest activity of tne vertical air currents

on which the working of the machine depends.

These currents naturally seek the path of greatest
conductivity, and are therefore strongest in the
immediate vicinlty of subterranean flowing waters.
This instrument is constructed to indleate only
those subbterranean waters with a total hardness
of under twenty degrees. The softer the water

the livelier the movement of the needles The
apparatus indicates subterranean water flowing

in a natural state and not water pipes or sources
that have sprung up to day-light, DBorings should
be made on any site where total movement of the
needle is ten degrees or more."

On the bottom of the instrument is this warning:

"The seal of this instrument must on no account be

tampered with, The instrument seldom needs repalyr and

such repalrs can only be carried out by the manufacturer.

To open the bottom compartment simply means the total

destruction of the instrument."” The owner of one of

these instruments is not likely to investigate the

workings since the "machine" costs elghteen hundred



dollars!

Roy Kamilton; owner of one of”the boxes, explains
its workings thus: "Alr moves in waves vertically,
1little waves and big waves; This enters the ground
and goes where it can be conducbed best--water. This
current effects the water and the needle, one end of
which 1s charged thirty degrees and the other end
forty degreess I think the bottom of the instrument
has a coll which works againat flelds." When he was
questioned about the meaning of "this current) he used
the terms air current, earth's magnetic field, and
electriclity as 1if they were all the same things e
had no idea how the needle could be charged thirty

degrees on one end and forty degrees on tho other.
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Hdowever, Hamilton has been quite successful, financilally,

with thls gadget and has witched for many wells in the
Portland, Oregon, area and also he has worked for the
Suwnmlt Water and Supply Company of Tacoma, Washington
with his gadgets A feature article in the Oregon
Journal (34, pe. 7) has this to say about hims

"Lance Strayer, veteran Portland well driller, is
completely sold on Hamllton's results with the
liansfield findere. In recent months the water
seeking palr has located a number of wells in
spots where earlier drillings produced only

"@ry holes" after expensive failures. William
Stinnett, Oregon City driller, has had egually
good success in the Silverton Hills area by
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following Hamlilton's findings. This area is
noted as a risky one by the well-drilling
fraternitye.

The instrument has been used for many years in
England, Europe, Africa, South America, and
Canada, The Britlsh army used it during World
War II to locate water in arid spots of North
Africa,."

For those who believe in water witching the
explanation of how 1t works is unimportant. An
answer which was writien on one of the test papers
sums up the reasoning which results in a continuince‘
of this belief: "l scientific answer to this question
is 'Ho! but it works."

An experiment was conducted to watech students!
reactions to a diviner and his rods A freshman
general science class observed a witcher work on
the school grounds. After he had found a spot where
the rod dipped consistently the students each tried.
One found that‘tha rod dipped for him at the proper
spots The witcher was then blindfolded and after
devious windings was returned to the first location
but the rod failed to dip. However he did find
two other spots which formed an isosceles trianglo
with the first location. When his blindfold
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was removed, he lmmedlately Interpreted the resulis as
two water pipes running into the main one which was
his first discovary.e The fact that he had missed his
first location bothered nelther him nor the students,
nor did the fact that he had not been able to prove
that there was water, After the witcher had departed,
the boy who had just discovered that he could witeh
was taken to an area in which there were water pipes.
fie falled to locate these but this did not discourage
hims He insisted that he could feel a pull which he
could not controls One of the more skeptical students
demonstrated that the stick could be made to turn
down without obviously moving the hands and suggested
that the witcher subconsclously turned the stick_down.'
The new witcher became less ceftain that hé was
governed by an unseen power but he was not convinced,
At the beginning of the discussion period which
followed, about hal of the students were firmly
convinced that water witching was efflicacious but as
the discussion progressed,they became less sure. It

was difficult to determine if the believers had actually

Sthere were no water pipes in this area but
neither the witcher not the students knew this.
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changed their minds or if they were merely becoming
cautious about expressing their views. They did not
£ind 1t necessary to explain why the rod dipped nor
sven to know that a water supply was below the surfacej
their belief seemed to be based on the fact that they
had seen the stick dip.

Hyman and Cohen (26, p. 719-724) have estimated
that there are between 15,000 and 35,000 diviners
practicing today in this countrye In general they
found that the reglons having a high concentration
of diviners tend to have a low population, low pre-
clpitation, many wells dug or drilled each year,
high cost of wells, poor quality of water, and difficulty
in finding water in convenient places. They also
found that there are more diviners in areas which
showed a decrease in population in the last census;

a range in depth of drilled wells; and inadequate

ground water informations According to their findings,
diviners practice in all forty-eight states. Hyman

and Cohen came to the conclusion that witeching persists
where the water supply 1s attended by anxiety and
uncertainty. They agree wit: lalinowski's functional
theory of belief, that is, that beliefs such as witching

are rituals that function to reduce anxiety in a manner



similar to that of magie in non-literate socletles.
When human beings are confronted with situations beyond
thelr control and that are, therefore, anxiety-produc-
ing both in terms of emotional involvement and a sense
of fruatration, they reaspond by developing an elaborate
ritual that has the function of relieving the emotional
anxiety.g

liost bellevers in witching do not regard it as a
supernatural phenomena but explain it in sclentific
termse Iany say that the witcher 1s sensitive to
"something" that comes from the water to the branch,
or that the branch "seeks" water; or they accept a
psuedo-magnetic electrical theory. These explanations
seem to the bellevers no less scientific than the
effect of emanation from uranium on the geiger counter.

A strong, non-scientific bellef such as this
belief in water wltching, leads %o an anti-sclentific
attltude 1f 1t becomes necessary to defend the belief.
The individuals who belleve firmly in water witching
defend their belief by saying that geologists are

stupid, or that scientists have been wrong in the paste

91alinowski's theory of belief 1s discussed more
fully in the next section.

86
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Chapter VI
WAY DO MYTHS PERSIST IN THE TWEHNTIETH CENTURY?

Bellefs and MNyths

Jian through all time, everywhere, has been a
myth-meker. Through slow, unplanned development of
thoughts, feelings, and actions he has evolved his
myths and has believed thems The proof of a belief
is lumaberial and a bellef is usvally accepted as Dbeing
beyond the need of proofs Bildney (7, pe 203) says of
belief: "Bellief i1s an epistemlcally neutral term in
the sense of being gayond truth and falsity -- to say
that one believes a glven statemenv tells us nothing
of its scientific or objective validity,"

Bellef can be separated into three categﬁries:

(1) sclentific belief which can be verified, at least

in terms of knowledgo avallable at any one period of
timey (2) magleal or mythical bellef which refers

to belief incompatible with scientiflc facti (3)
religious beliefs which can not be empirically verified
gince there 1ls nothing in sclentific knowledge to either
prove or disprove theim, )

This study 1s concerned with the persistence of
mythical beliefs in the twentieth century in the
United States; wmyths which include magic, superstitions,
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religious beliefs which have been disproved Dy sclence,
and prejudice which is closely related to certain
mythss Why do myths persist within a culture that
prides itself on its technological and sclentifle

progress?
Theories of Bellef

The theory that belief, especilally a magical or
religlous beliefl, is the most powerful influence on
humanity 1s one of the oldest forms of social theorys
There have been many theoriles concerning bellefs, and
the theory of maglc has been the subject of a contro-
versy between two eminent twentleth-century anthropolo-
glsts, Malinowskil and Radeliffe-Brown. lalinowski,
after a study of the primitives of the Trobriand
Islands, came to the concluslon that the primitives
used maglc to extend their knowledge into the realm
of the unknown, and he maintains that the natives
know the difference between sclence and magice In his

lectures, The Foundations of Falth and lorals, (7, pe 159)

he statess "Primitive lan has his science as well as
his religioni a myth does not serve to explain natural
phenomena but rather to regulate human actions.”
Jalinowskl does not believe that magic is a substitute
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for science nor in opposition to science but that 1t
is the extension of sclentific knowledge. The native's
knowledge of nature (science) 1s for his intellect and
maglec is for his heart, and consequently they do not con-
flict and can exlst at the same time, kﬁlinowaki goes
on to say that the magical rites develop into a group
norm and that the rites have the function of glving
the natives confidence and determinations, Malinowgli
believes that myths serve to provide control of béﬁavior
in both non-literate and literate societies. The myths
of civilized soclety are religlous beliefs, selentific
knowledge, or rationalistic philosophy, which are as
mythological to those who do not accept these beliefs
as the non~literate's magle is to use

Malinowski's theory has been criticized on two
countse First, Charles Singer and Levy-Brunl (7, p. 161)
do not think that the natives can differentlate between
science and magice Bidney (7, pe 161) thinks that if
the natives could distinguish between science and
magic, they could not possibly retain belief in magic,
and he draws the concluslon that men 6f sophlsticated
cultures gave up belief in magic when they became aware
of the scientific method and of the laws governing
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natural phenomenas Tyler in Primitive Culture (4, pe 286)
agrees with Bidney that the growth of myths has been
checked by sclence and that myths are primitive. '
lMalinowskl's theory 1s also criticized by Ackerknecht
(48, pe 122) bocause lalinowski has drawn conelusions
from a non-literate society and then has applied these
conclusions %o all socletiess. Ackerknecht denounces
lalinowski in somewhat bitter terms: "lMalinowski
felt able to tell us about the crime, sex life, myth,
trade, and magic of savages on the basis of 'functional
observations of one single tribe'.!

Also in opposition to Halinowski is Radcliffe~
Brown, a follower of Durkheim and the soclal mold
theorys. Radeliffe~Drown says that the magical rites
of non-literates are for the purpose of producing the
appearance of cortain feellngs which the group norms
indicate as appropriates Radclifife-Brown believes
that the function of the rite is to contribute to the
survival of a soclety by ereating anxiety to emphasize
the lmportance of vital activitles of the group
(22, pe 323-326), lHalinowski believes that the function
of maglcal rites is to allay anxiety and to.givo
confidence.

Out of these conflicting theories and disagreement
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it is possible to develop & theory which will explain
how bellefs began and why they persist even after
sclence has proved them to be false, Homans (22, p. 329)
suggests the combination of the two theories into one:
"We may feel that a society 18 healthy when the impulses
of individuals and the expectations of the group
coincides DBoth are always present and rélated mubually
to one another," The relation between the individual
and the group is in equilibpium, or if not, then the
group makes a positive effort toward regaining the
equilibriume Homans (22, pe 330) reconciles lalinowskl's
theory and the Radeliffe~Brown theory into one:

"iagic 1s an expression of the emotions of individuals

in the face of danger and wncertainty, it is also

performed as a matter of abodleﬁoe to soclal norms."
omans lists seven elements thait must be taken

into conslideration in any study of rituals or magiec

(21, pe 171-172): (1) the primary anxiety which

is caused by the desire for certain results that are

beyond the bechniques of the person to producej (2)

primary ritual beglns by the performance of actions

widich have no practical value and, since the individual

is a member of a group, these actlons may be taken

by the group and made into a set formy (3) secondary
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anxlety is caused if one of the traditional rites is
neglected; (4) secondary rituals are those of atonement
which have the functlon of dispelling the secondary
anxiety; (5) statements which rationalize the perform=
ance of the ritualy (6) symbolic references to the
fundamental myths evolve since the ritual action does
not in itself bring practical results and the rites
can be determined by other factorsy and (7) the
functiona of the rites are not to produce the desired
object but to give the members confldence by dispelling
anxiety and secondly to discipline the social group.

The soclal-contract=lalinowski theory and the
soclal-mold-Radeliffe~Brown theory are both necessary
to explain why beliefs begin and why they persist.

The beliefs are originated in an attempt to conquer

fear or inadequacy and then, if the beliefs are accepted
ag group beliefs, the individual uses these %o pattern
nis behavior. If he does not accept the group's beliefs,
then the group trlies to bring his behavior in line

with the established beliefs,

Persistence of liyths

If, as lalinowskl believes, the non-literate can
distinguish between sclence and myth and use the myth
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to extend his knowledge, why do myths persist alter’
they have been discredited by sclentists? Part of the
answer is that groups use the rituals developed to
control the behavior of the groupe In additlion to this,
some of the sclentific discoveries have created a fear
as great as the fear of the unknown and this apprehension
creates a need for anxiety-allaying myths.

In the United States the system of cultural values
sets up anxiety and,as a resulf is, in part, responsible
for the continuation of myths. In our soclety where
a systenm of cultﬁral values praises financial success
for all people while the social structure prevents
much of the population from reaching this goal, one
can expect to find many people who attribute thelipr
difficulties to supernatural powers such as the stars,
bad luck, or a black cats

lMerton quotes Gilbert Iurray in this connection
(32, pe 147): "The best seed-ground for superstition
is in a soclety in which the fortunes of men seem to
bear practically no relation to their merits and
effortss A stable and well-governed soclety does
tend to ensure that the Virtuous and Industrious
Apprentice shall succeed in life, while the Wicked
and Idle Apprentice failse And in such a soclety
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people tend to lay stress on the reasonable or visible
chain of causations" If the social system does not
aid most of the members in reaching the goals then ﬂ;at
soclety will tend to put stress on‘mwaticism. When
hard work and following the rules do not lead %o success,
then many people use maglc as a supplementary technique
for reaching the goal; or to explaln their bad luck;
that is, they use it to save face.

Once ritual patterns are developed, they are
elaborated and extended in terms of certaln value=-
orientations of a glven culture and become a part of
the "rational" environmental controls Once the
ritual pattern of water witching is accepted, 1t becomes
part of the process of farming along with plowing and
plantinge A ritual pattern £ills the gap between
sound ratlonal technologiecal techniques for coping
with the water problem and the type of control which
farmers feel the need to achleves The adherents of
any ritual of magic generally view the ritual as a
rational technological procedure.

Experiments have been carried out to study the
functional purpose of beliefs, the function of group
conformitys According to Festinger, Schacter, and
Back (11, p. 204) there is no longer any doubt aboub
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the influence of the group tpward the formation of
uniform opinions and behavior patterns. It has also
been shown that the behavior of individuals is strongly
influenced by the group to conform to the behavior of
the groups The more stable the group to which the
Individual belongs the more firmly entrénched do the
beliefs become, Some groups openly and deliberately
exert pressures for uniformity of behavior and attitudes
but all groups exert some kind of pressure upon the
individual, pressures which may be difficult to locate
since they may be the weight of other peoples' opinion
and the desire to do as everyone else doess Asch
states this conclusion sucecinetly (2, p. 31-35):

"That social influences shape every person's pract;cas,
judgments, and beliefs is a trulsm to which any one
will readily assent, a child masters his 'native!
dlalect down to the finest nuances." Asch conducted
an experiment among college students to investigate
the effects of group pressure on the individuvals The
group was to mateh lines with a standard line and when
the majority of the group chose the wrong line the
minority changed their opinion, even though it was
correct, tLiriy-seven per cent of the times Asch
concludes: "That we have found the tendency to
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conformity in our soclety so strong that reasonably
intelligent and well-meaning young people are willing to
call white black ia a matter of concern. It raises
questions about our ways of education and about the
values that guide our conduct«" The funetion of the
belief, conformity, is more lmportant and more forceful
than the validity of the belief. |

Prejudice is the result of certaln beliefs or
myths which have been used to control groups and to
maintain group solidarity. Prejudice 1s a difficuls
attitude to analyze since psychologlists do not know
if prejudice 1s a single thing or many., Whille few
psychologlasts think that prejudice is caused by
suppressed hostility, most pathoibgiata agree that
prejudlce stems from early upbringing and the attitudes
of the parents.

Frenkel-Brunswick (49, ps 532) claims that
prejudice is a personality tralt and 1s closely
connected to the kind of home life the child had
during his early yeérs. Other investigators have
not always found that intolerance toward one group
indicates intolerance toward others. Some studies
have shown that some phases of prejudice are related

to nationalism, some to puritanism, and others %o a
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fear of soclalism and communisme Frenkel-Brunswick
has findings which suggests that a prejudiced person
has a strong urge to follow the approved way of doing
things, is puritanical, has great respect and admiration
for strength, and has contempt for intellectuals since
he considers them weaks. This study of prejudice has
been correlated with the child's family and it was
found that the parents were greatly concerned with
soclal status, were unduly restrictive, and punished
the chlld for any hostlility shown toward the parentss

In general, psychologists agree that many of the
specific attitudes of children closely reilect the
prevalling attitudes in the home and the socio-economice
religious group with which the parents are ildentified,
In many cases 1t has been found that those in a lower
soclo=economic group have more prejudices toward
minority groups. In a study made by Bettelheim and
Janowltz (5, pe 11-13) of racial discrimination 1t was
found that hostility is a consequence of insecurity.
The samples studied were one hundred fifty former G.I.'s
who lived in Chicago and represented all economle
classes. They'found that intolerance 1s related first
to a lowering of social status, to feelings of frustrat-

ion, and insecurity. The degree Lo which this hostility



finds open expression depends on the degree to which
society approves or disapproves of this expression.

The National Opinion Research Center has been
making a study of the attltudes boward desegregation
since 1942 (25, p. 35-39). From 1942 to 1956 there
was a steady decrease in the prejudice against the
Hegroes« In the Horth the support for school integration
roge from forty per cent in 1942 to sixty-one per cent
in 19563 in the South the percentage has risen from
two per cent to {fourteen per cent in the same time.
This study suggests that one of the reasons for the
shift in attitude toward desegregation comes from a
fundamental change in people'!s bellef about raclal
questionss The study found that beliefs about Negroes!
intelligence has changed drasticallye In 1942,
fifty per cent of the Northerners said that the Negro

was not as intelligent and today only fourteen per cent
say that he is not.lo There 1s some suggestion that
people with more educatlon are less prejudiced, bub

10This percentage is considerably less than that
found in this atudy among high school studentss The
combined percentage of freshmen and seniors who believe
that there is a raciel difference in intelligence is
2844 per cents
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many college students stlill keep the atititudes formed
during childhoods There is no proof that knowledge
of other groups, or close contact with minority groups

acts as an antidote for prejudices

Summary

The same forces, fear and anxiety, that make it
necessary for non-literates to originate bellefs in
magle are still in effect for twantleﬁh—cehtury
literate man plus some additional forces created by
sclence 1tself and by Americen culture. To summarize
briefly:s (1) beliefs are developed to mitigate
anxiety caused by the fear that a desired result will
not occuri (2) beliefs are developed to explain the
unknown, atréngs natural'phanemena; (3) veliefs are
originated to relieve the anxiety because certain
rites were neglected; (4) science in its search into
the unknown oraaﬁoa a fear of unleashed, uncontrollable
forces and these fears are alleviated by the application
of new myths or of the old myths and magic applied %o
the new fears; (5) the non-scientific create myths
about sclentific facts because they do not understand
science; aﬁd (6) the strange vocabulary of science
makzes it possible to develop new myths using scientific

jargon -~ science becomes magic.
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Bellefs persist long alfter they have become
myths for the same reasons that they persist in non~
literate socletlos -~ for group conformliy to an
accopbted behavior patterns The bellef establishes
norms of behavior and the function of the belief 1s
%0 control behaviors Since the validity of the bellef
is of little importance to this function of control
the valldity is not ocuestioneds Another function of
bellef is not to extend knowledge but to give members
of a group confidence and determination, Ilagical rites
whilch began as a result of a desire for a certain goal
are transferred to another desires The conflict of
cultural values witk soclal structure, an obvious
conflict in this century in the United States, necessi-
tates the continuation of mytha. Wheon all known ways
to reach a goal have been tried and the goal is
unobtainable then some educabted men, like the non-
literate, rely on myths or magic to help them, The
myths become part of the norms of the group and are
taught to the children. Since the individual who does
~ not believe or does not partlcipate in a maglcal rite
is punished by the group, the forces which hold the
belief are more poweriul than any force which questions
the bellef and so the beliefs continue long after they
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are myths. To reiterate, the functlon of the belief,
conformity, is more important and more forceful than
the valldity of the bellefl.
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Chapter VII
FURTHER RESEARCH NEEDED

Can Attitudes Be Changed?

A question which naturally arises at'the.conclualom
of a study of anti-sclentiflc attitudes is: Can anything
be done to change these attltudes?

Some work has been done in an attempt to answer
this question but the results are not conclusive,
nelther are they encouragings ILittle Investigatlon
has been made of attempts to change strongly held
bellefs, for example, the non-belief in evolutions

Jarrett and Sherriffs (27, pe 35-41) carried on
an experiment to determine which of the three devices,
propaganda, debate, or impartial presentatlon were
most effective in changing attitudess They chose as
thelr problem the relative value of men and women in
our cultures The propaganda method changed the group
in the directlon of the propagandai the debabte caused
pre-existing blas to become more evident -- the amount
of this change depended upon the degree of emotional
Involvement in the attitudey and the impartial presentat-
ion made the group more moderate in thelr attitudinal
positions
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Lichtensteln, after a study of the class room,
éoncludea; "Schools seem able to increase the resistance
to superstitions by stressing open-mindedness but they
do not seem able Po effectively decrease prejudice
ar b9 Lnevesse sclentificness by the same means "

(30, pe 75)

Stephens (49, ps 672-673), in a discussion of
techniques of persuasion, thinks that an appeal to
emotlions, prestige, loyalty, or prejudice is more
effective than the losical appeal of arguments to lead
individuals to accept beliefs. An authority with
prestige and an apparent freedom from bias is also
instrumental in bellef change. Stephens also says,

"Oone way to persuade a student is to assign him the
task of trying to persuade otherse. Whenever a student
is required to repeat, or act out, or present an argument
that he has heard, he is more likely to be affected
by the argument. As might be expected, many students
may reslst having to expound a view that 1s'not their
owne And those who resent 1t the most, change the
leaste But they all change to some extent."
Gorden (11, pe 175) finds that in general, individuals

tend to conform to their conception of group norms

when giving thelr opinion in public. Cartwrisht and
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zZander (11, pe 141-142) conclude that the strength
of force to conform 1s determined by the-strength of
attraction which the group has for the member, the
importance of the lssue discussed, the number in the
group who supported the issue, the size of the group,
and the strength of the threat of punishment for non-
conformitye The status of the individual in the group
also has an effect upon the pressure toward conformltye
A well-liked person is more likely to be subjected to
pressure to conform and a person with high prestige
is less likely to be aware of group pressures lLevine
and Butler (11, pe 301) found that group declalon
proved superlor to lectwring and individual treatment
as a means of changing certaln attitudes.

These experiments leave many important questions
unanswered, questions that will have to be answered
before much can be done about changing attitudes.

Are these changes permanent? Will the changes hold in
the individual's own group or are they merely reflections
of the norms of the particular group which was gotten
together for experimental purposes? Does an individual
express one opinion publicly and hold the opposite
privately?

Iittle is known concerning the conditions vhich
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may cause one group norm to override all others, nor
is rmch known about how contradictions resulting from
miltiple group membership are resolveds Killlan
(11, pe 255) has found some evidence thai sugpests
loyalty to primary groups (family and close f{riends)
but he also found some exceptions which indicate that
such factors as training and feelings of responsibllity.
may result in the adherence to the beliefs of other
groupss

All of this evidence leads to the conclusion
that an lmpartial presentation by a group centered
leader is partially effective if the group is atiractive
to the members. If, as Rermers and Radler (37, p. 28)
believe, conformity and drifting with the crowd are
outstanding characteristics of present day teenagers,
then some anti-sclentific attlitudes may be fairly
easy to overcomes However, there is no assurance that
an attempt to change strongly held beliefs such as a
bellef in water witchers, the disbhelief in evolution,
the bellef that atomic bombs are responsible for adverse
weather conditions, and the belief that a person can
be made to turn around by staring at his back, will be

succesafuls
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Should An Attempt be lMade to Change Anti-sclentific
Attitudes?

For those who believe that one of the main purposes
of education is to advance knowledge, the answer must
be in the affirmative. If this view ignores all other
considerations, ipgnores the social results of such an
attempt, then the consequences may be a further revolt
agalnst sclences, The attempt to change anti-sclentific
attitudes can not overlook the three funcitions of magle,
superstition, or myths: the use to allay anxlety
about reaching a goal, the use ns’a supplementary
technique for reaching a goal, and the function of
controlling the behavior of social groups.

Beliefs can not be changed without a deliberate
cultivation of doubt, and doubt is a painful condition.
There are several steps which must be taken before a
bellief can e changede Flrst the individual must
discover what he really believesj he must be shown
inconsistencies between his bellefs and actepted factsy
and, most important of all, he must be helped to gain
a resolution of his inconsistencies.

Any time a non-scientific bellef 1s questioned,
the non-scientific attltude can‘easily change into an

anti-scientific attitude., There is a direct relationship



between the importance of the functlon of the non-
scientific belief and the strength of the antagonism

toward sclence.

‘Recomrmendations

As a result of this study which has found that
high school students do hold anti-seclentific bellefs,
and that they continue %o believe these in opposition
to the fgcﬁs they have been taught, the following
recommendations are made. '

An exhaustive survey of the non-scientific beliefs
which high school students hold should be madee Once
this information is sccwmilated the beliefs should be
divided into those that are the result of ignorance aﬁd
have little orlno function, and those that do have a
functiones Those beliefs that have little function such
as a belief in the head burying ostrich and the ground

hog should be eradicateds :
lore research must be done to find the relation
between anti-scientific bellefs and intelligence, the

relatibn of beliefs to the functions of rellgious
and other institutionalized groups, and the relation
of anti-sclentific beliefs to culbural goals. Ilore
nust be known about the functions of anti-sclentific
beliefs, and ways to substitute scientific bellefs

go that they can fulfill the functions which thb

107
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anti-scientific beliefs had. An answer to the question,
why dé high school students with three years of sclence
have the highest percentage who believe that sodium
fluoride shéuld not be added to water because it is a
poison, who believe that ostriches hide their heads
in the sand, who do not believe in evolution, and
who do believe in the use of forked sticks to find
water, 1s noeded, The preliminary survey showed thab
these four haliéfa were the most diseriminating;
consequently, a study of the reasong why students with
three years of sclence have these beliefs might indicate
defects or weaknesses 1n sclence instructlon.

This study has found some anti-sclentlfic beliefs
which high school students hold and which persist
through the four years, The most discouraging evidence
from the standpoint of sclence instruction is the high
- percentage ol those who blame weather conditions on
the atomlc bomb, the number who believe that there
are racial differences 1in Intelligence, the fow who
accept evolution, and the many who belisve in the
value of the forked sticke The ideas which these
students have of scientists seems encouraging when
compared with other surveys made.

While the eradlication of anti-sclentific attitudes
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is nelther easy nor simple, an understanding of these
attitudes and the motives and thought processes which
support them should make the acceptance of the scientific

attitude easier to accomplisgh.



110
BIBLIOGRAPHY

1, Abrams, Ray He (ede) Organized religion in the
United States. Vol, 256 Philadelphia, The
American Academy of Politlical and Sociai
Sclence, 1948, 252p.

2, Asch, Solomen E. Opinions and soclal pressures
Seientific American 193:31-35. November 1955.

3¢ DBaln, Read, ian the h-maker., Scientific
Honthly 65:61-69, 1947,

4, DBarnett, Hs Ge Innovation, the basis of cultural
changes lHew York, HeGraw-illl, 1953. 462D

5+ DBettelheim, Bruno and lorris Janowitz, Prejudice.
Sclentific American 183:11-13. October 1950.

6+ Bergel, Egon Ernest. Urban sociology. New York,
HeGraw-H11l, 1955. O5238p.

7« Bidney, David. Theoretical anthropologys New
York, Columbla Unlversity Fress, 1903, 5006p.

8¢ Bilble texts said proof. Oregonian (Portland,
Ore%on) Section one, pe 1 cols 7=8+ June 12,
1957

9« Brown, Harrison. Books. Sclentific American
194:1287, larch 1956.

10¢ Burridge, Caston. Water from a forked sticke
American lercury 84:128-131, May 1957.

11, Cartwright, Dorwin and Albin Zander. (eds.)
Group dynamics. White Plains, New York,
Row, Peterson Company, 1953. 642p.

12, Coffin, P, Tristram. Homer didn't tell lies.
Saturday Review of ILiterature 34:15~16.
January 1951,

13, Compton, Arthure Sclence and man's freedoms
The Atlantic 200:71-74. October 1957



: 14.
15.
16,
. 174

18.

19.

20,
21,

22,

23
cde
25,

264

i1l

Ermart, Barney De All purpose dowsings The
Atlantlc 190:090-92, July 1952

Feibleman, James. The theory of human culture.
New York, Duell Sloan and Pearce, 1946+ 354p.

France, Anatoles The revolt of the angels. TNew
York, Heritage Press, 1953. 282p.

Gardner, lartine. That dowsing hokum. Science
Digest 53:30-56. llarch 1953

Glvry, Grillots Witcheraft magic and alchemy.
Trs by Jv Courtenay locke. INew York,
Frederick Publications, 1954. 384pe.

Hare, Ae Pauls Small group discussion wlth
participatory and supervisory leadership.
Journal of Abnormal and Social Psych010gy
48:2'73-275« 1953,

‘Hurtl s Bugene L.e Herbert G. Birch, and Ruth
S

artley, ide readings in psychologye
New York, Crowell, 1955+ B8G5p.

Homans, George Caspar. Anxiety and ritual: The
theoriea of lMalinowskl and Radcliffe-DBrown.
American Anthropologist 63:164~-172. 1941,

Homans, George Caspare The humanggroup. How
York, Harcourt-DBrace, 1950,

Hutehins, Robert llaynard. The higher learning
in Americas New Haven, Yale University Press,
1936 llgpo

Hutchlns, hobert laynarde The University of
Utopiae Chicago, University of Chicago Press,
1853« 103pe

Hyman, Herbert i, and Paul Bs. Sheatsley. Abtitudes
toward desegregations OScientific American
195:35-39s Decomber 1956,

Hyman, Ray and Ellzabeth Ge Cohene. ¥Water witching
in the Unlited States. American Soclological
Review 22:719-724., 1987,



274

284

29

0

Sle

32

S5 e

Sde

IG5 e

G168

37 e

39s

112

Jarrett, Re Fe and Alex C. Sherriffs. FPropaganda,
debate, and impartial presentation as determiners
of attitude changes. Journal of Abnormal and
Social Paychology 48:33-41ls 1953

laPiere, Richard Te Sociology. New York, NeGraw-
Hill, 1946. 540p.

IaPiere, Richard T. Theorg of social control.
How ibrk, VeCGraw-H111, 1954, 522p.

ILichtenstein, Arthur. Can attitudes be taught?
Baltimore, Johns Hopkins Press, 1934s 89p.

sanske, Arthur J, The reflection of teachers'
attitudes in the attitudes of thelr puplls.
Wew York, Teachers College, Columbla University,
1936, 67ps V

lausner, Bernard and Judith lMausner. A atudy of
the antli-sclentific attitude. Scientific
American 192:35-39. February 1955.

lierton, Robert K., Soclal theory and social
structure, Glencoe, Illinois, The Free Press,
1957 ©640ps

Oregon's water detectives Oregon Journal (Portland,
Oregon) azine section, pe 7, cols 1-3.
September 25, 1955, ,

Pachter, Henry M. lMagle into sclence. New York,
Henry Schuman, 1951s 350pe.

Parsons, Taleott. The social system. Glencoe,
Illinols, The Free Press, 1951l 573p.

Rermers, I« He and D Hs Radlers Teenage attitudes.
Seientific American 198:25-29. June 1958.

Roberts, Kenneth, Henry Gross and his dowsing
rods Garden City, New York, Doubleday, 1951.
303pe

Roberts, Kenneths. Water-finding wlzard., Oregonian
(Portland, Ore%on) Magazine section, pe 24-25,
February 23, 1958.



40,

41.
42,

43

4y
45,4

46

474

484

49

51

524

53e

113

Ross, Cs Cs leasurements in today's schools,
Rovs ods by Julian C. Stanley. New York,
Prentice Hall, 1955. 459p.

Saprton, Georges Six wings. Indianapolis,
Indlana University Press, 1955e 518pe

Seully, Frank. Behind the flying saucers. New
York, Henry Holt, 1950« 230pe

Sedgewlck, We Te and H, We Tyler. A short history
of sclence. Rev. eds New York, Macmillan,
19464 48G6p. ' ! '

Shaw, George Bernards Nine plays. UNew York,
Dodd, Head, 1936s 1147pe

Shepard, Brooks, First hand report on dowsings

Harper's lMagazine 203:69-75, September 1951e

Shorr, Philip. Science and supératition in the
18th centurys HNew York, Columbia University
Press, 1932, 77pe

Sorokin, Pitirim. Contemporary soclologlcal
theories. INow York, Harpers, 1927, '785ps

Spencer, Robert"s (ed.) Method and perspective
in anthropologys Iinneapolis, Universlty of
Ennesota Pross, 1954« JI23p.

Stephens, Je lis Educatlonal gsycholegy; New
York, Henry Holt, 1956. 717pe

Terman, Lewls M. .Are scientists dlfferent?
Secientific American 192:25-20. January 1955+

Velikovsky, Immanuel, ZHarth in upheavale GCarden
City, New York, Doubleday, 1955+ 303pe

Vogt, Evon Z., Water witching: an interpretation of
ritual pattern in a rural American comminltys
Sclentific lonthly 75:175-186. 1952, ;

White, Andrew Ds A history of the warfare of
scilence with theology in Christendom. lew
York, George Drazeller, 1955. 2 vols.



ot ']I"A‘:‘,.’:—zzi,,?_-
LR R
1 u, ] BB e
- g w

g e gy
L
lI'J'+ lrr
T e

O
T

T
o

s
13

b :

| el

. ¥
Vil I"r:lllll Ay
B 1

‘I‘;.I‘ILI_"I B i ' . ik SR W T

R
ANy e e e, - . ol

WP

f
'
5 2

00

é-‘; B
af_‘.”-o‘-'i\ﬂ- LAR

)




114
APPENDLX

TABLE 1

States Represented™

STATE NUMBER OF - STATE NUMBER OF
STUDENTS STUDENTS
Washington &7 Colorado 5
California 43 Wyoning 5
Hebrasgka 13 Illinois 5%
Wisconsin 10 Teoxas 5
Montana 9 Iowa 4
Oklahoma o Ohio 4
Il ssourl 2 lagsachusetis 3
Idaho 8 Arizona 3
liinnesota 7 New York 3
Kansas 6 Pennsylvanlia 3
Horth Dakota & Florida 8

One each from South Dakota, Utah, Indiana,
ifchigan, Tennessee, Arkansas, West Virginlas

*jany students had lived in more than one other state.
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TABIE 2

States Represented®

STATE NUMBER OF STATE HUMBER OF

STUDENTS STUDENTS
California 43 Wisconsin 4
Washington 42 Arkansas 3
MM nnesota 10 Colorado 3
Hebraska 8 ldchigan 3
Kansas 7 Oklahoma 3
Idaho 6 Wyoming 3
Texas 6 Illinois 2
Arizona S Missouri 2
lowa 4 Montana 2
Nevada 4 North Carolina 2
South Dakota 4 North Dakota 2
Utah £ Ohio 2

One each from Alaska, Canada, Connecticut, England,
finland, Florida, Hawaii, Indliana, Japan, Kentucky,
laryland, lassachusetts, lew Jersey, Panama, Quam,
South Carolina, Virginia, Washington DeCs

*any students had lived in more than one other states



