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A Respons1b1hty of the Smentlst Toward Soc:1et *
By JoHN D. CtARK |

<]

HE ancients get up the skeletbn in the midst of their
|

banquets to remind the banquete s of their-mortality:
- the festive occasmns were not allovive(ﬂto become too festi e,
- lest someone thoroughly enjoy himself. We moderns h ve .
made doubtful progress, for, although it is true that we hdve
.abandoned the skeleton, and have substituted the retiring
president, there is no gainsaying that, whatever gloom the
skeleton may have cast on the gatﬁierlng, he remained silent,
yet today we expect the retiring pﬁres1dent to speak.
4 These few epening words su%gest my theme—that in
many ways we have not progress qd to the fullest extent; of
. .our capacities, that the scientistﬁhas yet a great duty;to
perform, and that by the practice of the scientific methy

‘which the scientist can, and should, do for society to é% ble “
it to throw oﬁ" the fetters of antl 1ty and to come to at

man. : : _
~ There are those who thihk of[the older scientists as men
of great curiosity, men who war .% ,
who, if they could "continue t SeBkTthe truth, found {full
compensation-for their Jabors int e truth they discovered.
Indeed, if their circumstances in \life permitted their| re-
‘'searches, the research itself was lan\all-satisfying end. |We
know only too well how the worldtregarded these ‘truth
seekers. They were only eccjntric ifl their discoveries
meant nothing to their fellow men of other walks of [life,
though they became menaces, fit for, and deserving of, pan-
ishmen or death if their findings seemed capable of affect-
ing any customs or beliefs of thejtimes. In short, the oldest
of the scientists were tolerated with kindness, only if they:
had no influence upon society. Np wonder that the seie t-iAstS'

*Address of the retiring president .of the Southwestern Divigion of the American } Asso-
ciation for the Advancement of Science. Delnver Colorado, April 28, 1932., jb
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of the Archean period of thinking, (not Archean period of !
the geologist), influenced his contemporary society to such
a slight extent.' In truth, if he affected one or two human
individuals so that they continued his researches, he made
his major influence upon his fellows. o
But lo and behold! Someone sees a .use for some pa- '
tiently sought for fact, or clearly thought out pr1nc1ple—- :
it might lead to means of fleecing some unsuspecting ruler;
it may be that a suggestion arises to the effect that there
is an eas1er and more effective way of overcoming an enemy, :
avoiding some drudgery or catering to some one of the more ;
- primitive desires. If the surmise proves true, then society :
is affected. Science is then %at first, often unwittingly)
playing a new role, and so on it goes; 11fe becomes easier,
thanks to. the application of science; men’s hands become
more skillful; men’s arms are lengthened and strengthened; .
their legs move faster, become less fatigued and support:
" greater burdens; their eyes see the very minute as well as '+
travel out into the universe; they hear what they have never
heard before and speak across space that never carried
‘human voice. Our days on earth become longer, and less | )
harrassed by pain. Our fears subside . (or at least partially
subside). Mechanical slaves remove our drudgery. We,
have more moments of leisure. The world is a better place
. in which to live, because the technologist, the physician and |
sanitarian, and the manufacturer are,applying the findings :
of the researcher. Van Loon in his Man, the Miracle Maker,
has covered some hundred pages in making clear that which '
T have so briefly stated. He is very convincing, and after
reading him, we feel well satisfied with cur accomplishment.
" But, there is another, and hideous side to the picture, Sci-
ence has heen applied in the intensification of all the worst
of which human beings are capable. Our ancestors were in-
tolerant of opinions of ethers—and so are we. Rationality
is timid and slips, from us so shyly, while emotlonahsm
boldly walks in and takes possession of us! With no effort

’ https://digitalrepository.unm.edu/nmgq/vol2/iss2/7 . P2
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at all, we retlirn to primitive modes of thought, and |stub-
bornly refuse'i

" trol the tools "of ~a super-Frankenstein. As Slosson |says,
“The world, like a child at Christmas, is willing to Teceive
the material gifts of science but refuses its moral lessons.
The world will accept from the; hands of science rail oads,
radios, and soft raiment and foreign. foods, alrplane and
submarlnes but turns a deaf when science would talk

of peace, eﬁ‘ic1ency, economy, forf‘es1ght and the frank
of facts .

as clearly, or; as dimly under
day, yet no one wanted. to facg the facts' of Justlc §)
justice. One can read the 1t1ngs of any icist or

, that so few really tried to prevé ent its arrlval \ Seems, .on

the contrary, that most of them looked forward to it ‘

ing with Welcéme The battlefield stage of the catastiophe - |

_ended with the Armistice, but %he states of mind whith we .-
so much deplore were present at the conference tabli and .

emerged in print as the treaty it Versailles. | -

¥ As Grand Duke Alexandel; of Russia states in

o face facts. Our all too. human minds con-

"s re-

cent work: “The Peace Conference was to open in a few = °

days. The corridors of the hls#:orlc Palace of the Ki gs of

France were burning with rumiors and intrigues. The Ru-
manians, the Czechoslovaks the Portuguese, and the|other

disputable partlclpants of the! v1ctory were tearing lapart

the dead bod1es of three fallem .empires. - The plenipoten-
tiaries of the twenty- seven natmons gathered in Versailles,
swore by the name of Pres1demt Wilson, . but in reality the

‘whole show was dlreeted by the.so-called _Blg "Four—the
French, the British, the Ttalians, and the Japanese. |Look- -

. Publiehed by UNM Digit‘al Repository, 1932 ; ’ ; I
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ing at the familiar faces of the delegates, I understood that

the cannon of the Armistice signified the revival of the -

forces of blind selfishness: the conditions of. the. Eternal
Peace were to be worked out by the very same statesmen -
who had caused the war! Thejoke seemed too gruesome
‘even for the old ‘school of dlpipmats but there, leaning
_ against a column, shaking hands and coining Wltt1c1sms
" stood Arthur Balfour, who had dedicated many years of
his life to the business of fostering quarrels between Berlin
and London.. ‘Here I am,” said his whimsical smile, ‘ready
. to plant my feet under the table of the Peace Conference in
company with the bunch of old foxes who did their
damndest to promote the slaughter.” All the great editorial
writers to the contrary, the four years of war failed to
change the cast of the characters of ourlittle drama. Kaiser '
Wilhelm may be imprisoned in Doorn but his spirit is
marching on.” . _ .
The calamity due to superstition in "high places is
clearly pictured in the scenes of Rasputin at the Russian -
_court, a peasant “preventing” the recurrence of the bleeding ,
of hemophilia in the heir apparent. No scientist should fail -
to read “Rasputin, the Hdly Devil.”

In 1918 and 1919 Balshevism could have been laid at
rest with the greatest of ‘ease but in the face of the selfish
ends to be promoted facts could not be faced by the states-
men of the world.

One could contmue to great length giving example
after example of human conduct in whose planning facts.
are ignored and in their place are substituted selfish ambi-’
tion, hatred or greed, and even when every motive is, in

* these cases, as pure as the driven snow, we can point to
examples of partial or complete fallure because the scientific
‘method has been ignored. . '

.In 1920 'this nation had a gasoline shortage. The sci-
entists went to work. Old methods of geological exploration
were improved, geo-physical methods of prospecting were

&
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devised, new ways of cracklng came forward antl-knock
- agents were dlscovere& motorg were improved, we found
out the way to hquefy coal, anfl even inventel new means
N of hydrogenation of old wastei materials. The number of
cars in operation 1ncreased several fold as these researches
were in progress. Now for mopre than two years we have
had great 0verproduct10n of gésohne The problem enters
the fields of economics and government. Antiquated anti-
trust laws meet the roducer$ Governor “Alfalfa Bill”
calls. out theJ militia. At the time when the scientist took
up’ the problem of the§ gasohnei shortage, this nation grap-
pled with the problem of the evil of alcoholic drink. As far
as we can learn, no sci,:enfist Wais called .in, and certainly the
methods of science Were not brought to play upon the prob-
lem. The gasoline shcrtage is hardly a memory but the pro-
hibition problem has fl;ont page in the press and special col-
umns in'the magazmesi and often monopolizes conversation
~« at dinner, in smoklng‘room ori at social gathering. -When
the Literary Digest poll is compileted we shall have a chance
" to see how far from uhanimous is the belief that our present
laws have solved our problem, As a scientist, I wonder
" what might have been the result had congress chosen to
have the president ap}pomt a Ez:ommls,slon of scientists, to
whom their task, “Reejluctlon, hnd if possible, elimination,
of the evil of drink,” was, announced with the same sim- |
“plicity that Presldent McKmley iised when he asked Rowan:
, < to carry the essage tp Garmaa and if this commission had |
. 'been clothed with aufhority fo ,perform the task as its

. scientific judgment lnciicated Was necessary.

’ In spite of their exaggerabon, I think that the Words
of Bertrand Russell gifve our bESt picture of science at the
type of work which saems to have no social, economie, or |

“ religious consequences; and at the same time satirizes only
mildly what might happen if 11; did.

“We have had.in] recent years a brilliant example of

the scientific temper of mind i m: the theory of relativity and : -

its reception by the world. Einstein, a German-Swiss-Jew

X "'*". >
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pacifist, was apgpointed to‘a research professorship by the
German government in the early days of the war; his pre-
dictions were verified by an English expedition which ob-
served the ecliﬂse of 1919, very soon after the armistice.
His theory upset the whole theoretical framework of tra-
ditional physics; it was almost as damaging to orthodox
physics as Darwin was to Genesis. Yet pliysicists every-
where have shown complete readiness to accept his theory
as soon as it appeared that the evidence was in its favor.
Noné of them, least of all Einstein himself, would claim that
he has said the last word. He has not built a monument of
infallible dogma to stand for all time. There are some diffi-
culties he cannot solve ; his doctrines will have to be modified"
in their turn as they have modified Newton’s. This critical,
undogmatic receptiveness is the true attitude of science.
“What would have happened. if Einstein had advanced
something equally new in the sphere of religion or politics? |
English people would have found elements of Prussionism in
his theory; anti-Semites would have regarded it as a Zionist
plot; nationalists in all countries would have found it
tainted with lily-livered pacifism, and proclaimed ‘it a mere
dodge for escaping military service. All the old-fashioned
professors would have approached Scotland Yard to get
the importation of his writing prohibited. *Teachers favor-
able to him would have been dismissed. He, meanwhile,
would have captured the government -of some cbackward
country, where it would have become illegal to teach any-
thing except his doctrine, which would have grown into a
mysterious dogma not understood by a'nybody. Ultimately
the truth or falsehood of his doctrine would be decided on
the battlefield, without the collection of any fresh evidence
for or against it.” 4
The Southwestern Division of the American Associ-
ation for the Advancement of Science has been very potent
among the scientists of our territory in keeping us from
becoming experts or specialists in the sense of the definition,

‘https://digitalrepository.unm.edu/nmgq/vol2/iss2/7
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that “an expert is one who continues to know more and more
about less and less.” Papers 6n every branch of sdience
are.read at- our meetings, noq excluding those on omaﬁ
science or education. Qur symposia have been held on ide{
awake, up-to-date topics. To t:rllem we have admitte thé
general public and the public has understood the discu sion|
Indeed, that a paper may be announced on our program, re3 _

~ quires that a non-techmcal abst ract be furnished the s secr:
tary of the appropriate section, so that the Press may 1;:;—. '
curately interpret it to the man in the street. - Within our|
membership the biologist has kept informed on the lworF '
of the archaeologlst the physicist with the astronomer, th
chemist with the physician, aﬁk so on, as full opportuni
has been granted to each to kn FEV of the endeavors o tizi

e

others. We are' a relatively small group. Contact a
easily made. I will venture to say that around this abie
any 1nd1v1dual has conversed t}ps evening during dinne ]
with not less than three smentifsts whose ﬁfld of wo k l%

-

not his own. E[t has become co;nmonplace o hear o
our members say, “I get more*ﬁfrom the meetings of t
Division than I do from the Na@mnal meetings.” J {

I have a viglon that the good work of the Division |
be widely extended and that as tlme £0€es on we may ak{(e
a deeper and deeper 1mpressma§ upon society, for as the
title of my address postulates, we have a social respgnsi-
bility. If society often ignores] “the facts may we no in-
fluence it to reéard them? I celztaln hope that our legjsla-
tures and pthens in authorlty acx:ept he facts broughti oi‘ut
in our sympogium on “ReadJusttments of Educatio al i d
Scientific Endeavor in the Light »pf Changed Ecpno f] A
ditions.” If soizlety makes its hypotheses and explana ‘c S
with too little donmderatmn of thelr adequacy, I hope fhat
we may be in uential in causmg these theories to b 1re-
vamped. If socmety acts upon em,ptlons, I hope, that as 'ugne g
gé)es by, we may bring our 1nﬁ1*1ence to bear, at least, in -

CDH'atﬂ

1

b
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making these emotlons less blmd But hov&* may we do

these things?

The optimist tells us that everything ca{n be accom-
plished through education, yet, as Slosson says, “It may be

thought that our proficiency in science and eng
prevent the recrudescence of superstition; but
not give us hope of immunity. Magic flourishe
tamia at the time the Babylonians were raising
that alarmed high heaven. The Romans ¢
entrails of animals when they laid the aqueduct
of Rome.

than there ever were. They may .not form so
portion of the population as they did in ancient
Rome or medieval Europe, but they are mo
because the population is much greater.

“Science rules the laboratory and the mach
does not hold sway over the minds-of the peo;
tension of science teaching in the public sch
seem to have increased the liking and respect f|
much as was anticipated before it- was imtrodu

rineering will
hiqtory does
d in Mesopo-
r skyscrapers
onsulted the
s and sewers

Today there are more believers in magic, necro-
mancy, astrology, divination, and other forms of witchcraft
large a pro-
Assyria and .

re numerous

pol does not
pr science as
red. This is

the age of science, but ot a scientific age.”

The consorting of /a-recent lady of the Yhite House
S50

with a soothsayer gives illumination to Slo
» But we should
but we have made progress.
to Franklin’s kite, but today if someone made

ns’ words.

t be discouraged. Scxelglce is . young
Nobody paid much attention

similar dis-

covery of as much possibility, the next amorning he would

be visited by representatives of General Moﬁﬁrs, General -

Electric, and DuPont seeking to patent the pri

iple. Scien-

tists are at least appreciated for the earning pgwer of their

works. AV

Perhaps we. sc1entlsts have not done all that we could

do. I think that we have not. It is worth thi
I believe that we could well afford to take a sug
industry. If we study industry we note that t}

nking about.
restion from
iree types of

ine shop. It
ple. The ex--
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men are drawmg large salaries, Wi!nch means that they 4
considered valuable as means to an end, that of producn g
dividends. They are the researgher, thke operator ‘
weaves into substance the results c§t

i

We sclentlsts have our researchers—men who are 9
their best i in conductmg or dlrectln@ research but we han

* Some of them do and some of the A
The former is a gifted soul equally;
operating department The latter }
classroom as he is in the industr l plant. a

Concerning| research and its e%bct on teaching, Charl } S

| —H. Judd says: [“Ours is an age| of extreme spec1ahzat10.

’ The college teacher of today is in uersed in the proble i -

of his narrow specialty more -thaj Lwere ‘the ‘teachers f

earlier generati ns. His attention is devoted to technicil

methods of invefstigati‘on peculiar § 'the subject which
teaches. This concentration on . particular subject ug-
fits ‘a teacher in some measure toften in a- very lar

measure—fori that sympathetlc cons sideration of the ment&l .

characteristiés of immature stude s which-is necessary i

one is to organize instruction in ¢ nformlty with the DS}

chology of the learning process.” Too often a posmon :
an educational institution is to bé lled the candidate wit]
the longest list of publications to hkls ‘credit is awarded the
position, tomorrow to find himself facing a full teachi ;
schedule, and far, far too often, a!n oversupply of unde

graduates who need, not a researchjr, but a teacher. . |

~ Teaching skill which was adequate for instrueting t
2.84 precentage of our popu],atmn&jetween the ages

nineteen and twenty-two preparing to enter the “learn
professions” a quarter of a centurWa 0, cannot be asswm <

. :,
3
B

-

|
~a"“.’;‘w
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as adequate for the 11.77 percent, now enrolled
leges, training for everything imaginable.

in our col-

We are generous with our handicaps.. Walfgang Ost-

wald says, “When the Americans discever tha

t a man is

superbly fitted for some type of research work, they re-

longer pursue it.”” 1 agree with Zinnser that *

‘ward him with" some sort of position in whichj he can no

fno one can

properly direct a department who is not professionally com-

petent in the subject with which he deals,” but I

lack of competent assistant directors and assistant deans,
the bents of these assistants being primarily administrative :

and not research. . , ,

deplore the

As industry separates the duties of its resee.rchei's, and
its operators, so should our educational institutions en-

deavor to keep the skillful teacher at his te
hampered by other duties. . The real teacher is

~ imbue them with the desire to continue, their

the top of the ladder. He have arguéd.thaet

but I also insist that he performs his best w
future of science when his main efforts are ¢
teaching, inspiring, and guiding the immature
for a time in his custody.

aching, un-

) rare. Many -
go through the motions of teaching but few dre 100 per
cent ingpirational, bring out the best in their students and

progress to

the teacher °
should have the point of view which he’gets only from re-
search. I grant much of this, but I also recoghize that in
his doctor’s dissertion, he has secured -that point of view,
and that in his sabbatical leaves he can continue to keep it,

yrk for the
pnsumed- in

n have the

‘ minds, put '
| I know a man who produces
researchers in the freshman year. If freshmg

finest teacher in the department, the world has the best
chance of receiving brilliant scientists in the future. |
In his inaugural address at the University of Cali-
months ago
said, “Under present conditions we have the strange anom-
aly of teachers being judged not by their ability to teach
but by their.research output, and investigators heing forced

- fornia, President Robert Gordon Sproul, some

https://digitalrepository.unm.edu/nmgq/vol2/iss2/7
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to devote valuable time to tegt'mg 1§he,t might be given toll
advaﬁcing the frontiers of knowledge . .. The investigator]
should be allowed to ‘investigate and the teachers shawdd!
be allowed to teach,” and, Dr. Sproul adds, “The rewardsﬂ
- for good service in either case shoul(h be the same.” f
An now for that greater. stress-—-—our responsibility to}
society, and some suggestion as to hFoW I think we can do|
much more than we have ever done to have'a much larger] .
portion of our population mentally equipped for more;|
rational thInkIng and actlng—equlp ed to use the sclentlﬁc"
“method. ~ . .
If we pause and consider who- creates public oplmoni
and who sets up and administers opr laws, it is at once]
apparent that few of these have been much exposed to thej
scientific method of thinking, as a part of their preparation |
for their responsibilities. . Some rare' few secure this pointi
of view as a result of the working out of their own destinies, |
but the majority do not. . Most of our leg'lslators rise to their |
‘ posmons of respons1b111ty through polltlcs, and pohtlcs and |

meet.” If our lawmakers and execntlves are ever to be-
come more scientific, we must affect them before they enter |
political life. I have often Wondered how different might |
our affairs of today be if the englneér in the White House |
could speak to a fair sprlnkhng of senators and congress- |
men who had also been engineers, or ?'ther scientists, How- |
ever, he speaks mostly to lawyers, afid few lawyers have
had much training'in science as a part of their training for |
their professions, and if they have héd it is far from cer-
tain that the traInIng has been prodt;cétlve of the scientific !
mind.. There is a wide variation between the natural in- |
clination of mentalities, and almost afs wide a variation in |
the presentations of science to thosé minds. S
. Crusaders are needed to teach the public to tolerate |
social experimentation made in the spirit of scientific re- |
search, that social science may be brought more nearly to | -
the level of technological advance. ! .

!'
\

\
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~ Francis Garvan, and managed by the Chemical

Shortly af%er the close of the war tlﬁre was
made in this country to acquaint the public with
was never attempted before, A central office at"
supplied scientific news items to ‘ghe press.

science, as

The|press used

an attempt
Vashington -

. them. Indeed, the press has become eager to spcure news

from scientific sources, as witness the space given to our
meeting in the press of this city. More popular books on

science have appeared since the war than were] written in
all the ages before, and they have been appreciated by the
public, I think, more than by the men of sciente. T think
that the average scientist has not realized the inferests that
they have aroused, and the invisible assistance they have

been to him. Various societies have conducted [prize essay

contests, conspicuous among which was that financed by

Foundation. -

Some of the thoughts I am presenting in this|paper have

resulted from my service as Chairman for New Mexico

of the American Chemical Society Prize Contests from the

time they were established to the time they were discon-
tinued. These and the other means of presenting science
to the public have been productive of much gopd, but they
have failed to bring about that which I have been stressing.

Some five years after the armistice, somejof the east-
ern universities considered the establishment

lished his argument for, and a syHabus of, a ¢ourse called

- “Pandemic Chemistry,” in the April, 1926 number of the

Journal of Chemical Education. In his introduction. he
says, “The universities have two functions in

of sciences. They should teach a science as a)professional

of “survey
courses” in science., Wilder D, Bancroft, of Cornell, pub-

the teaching

study and as a cultural study. In the case of cl
universities teach chemistry fairly well as a
subject for chemists, the medical men, the b
engineers, etc. So far as I know there is 1
which teaches chemistry as ‘a cultural study-
general education. . . . Since chemistry is the
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science, one which we are always encountéring in some form
and in some place, it is particularly desirable that every-
body should have some knowledgt o chemlstry and yet the _|
" teaching chemist does nothing to ake this possible. The o]
chemists complaln and very prop rlyf that business men
and the bankers are deplorably ig orant of chemistry; but
the chemist provides no way for the prospectlve busmess
man to get even the most rudiment rytknowledge of chem—
istry as a whole. What we need as ?f cultural course. g
chemistry is a course which will coyer all the ground
chemistry given in the unlver81hes ithout going into tqo
much detail.” | |
s Last month, in a letter to me, an}international figure
‘in the chemical world wrote, “Having taught for many
‘years; I know that fifty per cent of tose I taught wouid
have been much better citizens and much better frlends
of chemistry if they could have had- fgeneral educatlonal
course covering the value of chemlstr ' in life, rather than
having been required to study some r%al chemistry Whlcih
that particular fifty per cent could never absorb.” . i .

I have stressed the need of 1ncufcat1ng some of thya
thinking of the scientist into the comi g eaders of tomoru-
row. To do this, we need a vehicle and fthat Vehlcle cam
easily be the survey course in any ﬁelf?:l of science. There a
is real need f::\et\xgerlmentatlon with such courses, and
I mean open minded" experlmentatlon which will make-

- ‘serious research into the possibility for good afforded by '
such work. The man whose love is re$earch in his chosem
profession will probably not be qualified to take up this
task, for only the enthusiastic teacheg: only one who sa
thoroughly knows his field. that his Wh@le attention may be
directed to skillful presentatlon and weighing of results will -
ever succeed. He will have to work on| material which has
never learned the love of science, and} which never’ hopeé
to pursue it;but he has a chance to be of profound influence| * |
on those who will, all their lives, be c&nsumers of science,
and Upon those who \pl] make Judgments affectmg the wel-'
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ness, law, and other professional life or even i
tion and who become members of boards of -reg
tors, or governmental executives.

It is astonishing to look at the programs df study and
the requirements for graduation of those who are training
to be the teachers of the children of this country, and to
note how innocent these can be of any science. |The same is
true of that goodly percentage of students who major in

fare of science. I meahhose who attain leadell'ihip in busi-

music or in art. Elementary, but professional courses in _

the sciences, are utterly distasteful to these students and
they avoid them., It is true that some sciende is often a
part of graduation requirement, but because of the reputa-
tion for difficulty that these professional courses have on the
campus, many a timid, non-interested student is defeated

social posi-
nts, legisla-

in them, as far as securing real benefit is cancerned, the

day he registers. I submit that a little of the spirit of
science would greatly benefit our musicians and our artists.
Those who have ever heard Tight lecture on géology, Doug-
lass lecture on the tree rings, Lester explain the significance
of the electron, or Hewett cover the archaeology of the
Southwest, or (to leave our section-and take a national
~editor) have lieard of H. E. Howe, the author of the popular
volumes of “Chemistry in Industry” and of ‘/Chemistry in
the World’s Work,” know the kind of men who should take
up this work. Science suffered a greater loss than it yet
realizes when Edwin E. Slosson passed to hi? reward. As’
a part of our responsibility to society, for m:fmy more rea-
sons than I have attempted to tell, we neg‘d to develop
for that great group of lower division college students, some
able salesmen of science. .

I strongly commend the address on “The Psychology
of the Learning Processes at the Higher Levels,” made by
Charles H. Judd, of the University of Chicago, to the last
annual meeting of the American Association of University
Professors, and which is published as the leading article
in the February Bulletin of the Association, to anyone
who finds my paper of interest. ‘ .
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