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HUMANISMAND

SCIENCE'

RobertL. Sinsheimer**
__
milieu upon the origins and directions of science, that
novelistshave portrayedthe humanconsequencesof life in a
technological society based upon principles incomprehensible to most men.
It is also odd that the humanistsare not yet keenlyalertto
the insights into the origins of human qualities that are
beginning to emerge from the developmentsin the neurosciences, that those interestedin aestheticshave not yet reflected deeply on the significanceof the specific modes of
analysis of visual input common to primates,that the logicians have not yet reckonedwith the limits to logic that may
be imposedby the structuresof the humanbrain.
Perhaps,becausethe humanistsfocus upon the peculiarly
human, it is not surprising that they eschew-and even
resent being reminded of-man's biological bases. They
resist and find distastefulthe concept that we too, like other
creatures,are in very considerablepart the product of our
genes; that our humanfacultiesmust arise in a programmed
way in the developmentof each individual,and that these
facultiesmust be the consequenceof an evolutionary,prehuman history.
From the beginning the humanists have deplored what
they regardas the exaggeratedemphasiswhich the practice
of science confers upon one human quality-what we may
call the cerebral,Newton's single vision; at the expense of
other human qualities-the sensual, the aesthetic, the
emotional, the visionary.
And today when scienceand its child, technology,have in
a seeminglyinexorablemanner become the driving forces,
the enginesof our social system,the concernof the humanists
has enlargedfrom the purelyintellectualarena to spreadan
alarm throughout society-to challenge the course upon
which scienceand technologyhave subtlyled us.
The humanistswarnof the dehumaninzationof man in the
technological society through the glorification of certain
qualities,thecerebraland the analytical,at theexpenseof the
emotional, the sensual, the holistic. They warn of the dehumanizationof man throughthe estrangementof man from
nature-his displacementfrom the naturalenvironmentin
which man arose, to this technologicalsociety that seems to
have its own imperativesfor which man may or may not be
adapted.
They warnof the hubrisof wieldingpowersbeyondhuman
scale, of the dangernot only of overt nuclearcatastrophe,or
of the other 'white coat horrors'-the more subtle but
foreseeablepossibilitiesof a breachof the ozone layer,or the
triggeringof a new ice age, or the creation and escape of a
lethal virus-but also of the hidden hazards latent in the
burdensthat a technologymay place upon a society. They
warn thus of the dangersin a nucleartechnologythat will
producewastes that must be sequesteredfor 25,000 years,an
'unforgiving'technology that is woefully subject to sabotage or terroristsubversion. Indeed, from this perspective
one can, for perhaps the first time, conceive the specific
reality of the Faustian bargain-that science could indeed
whollyinnocentlyandinadvertentlylead us intoa deadlytrap.
The humanistswarn, and it is most fitting that they do, of
the possible consequencesof scientific interventionin man
himself.What may be the effectsupon the peculiarqualities
of man of behaviour modification,or more ultimately, of
humangeneticengineering?

The most common view of the relation between humanism
and scienceis that the two elementsare antithetic.In my view
humanism and science are complementary.And indeed I
believe that in the last analysis each includes the otherwhich is not to say they are identical.But this antitheticview
has a long and I suppose distinguishedhistory dating back
to virtuallythe very beginningsof moder science.
One need only recall Blake's famous line 'May God us
keep/from single vision/and Newton's sleep' through
Wordsworth's'Sweet is the lore which nature brings:/Our
meddlingintellect/Mis-shapesthe beauteousform of things:
-/We murderto dissect.'And on to Snow'stwo culturesand
Roszak'scritiqueof scienceas a 'monsterof meaninglessness'
and his distinctionbetween informationand knowledge or,
as he calls it, gnosis.
On the other side the attitude,I fear, has frequentlybeen
less one of antagonism than one of condescension-an
attitude that the humanities were perhaps pleasant diversions, but irrelevantto the real issues of enduring importance; that the humanitieslack intellectualrigorand authenticity; even going so far as to say, in a quote attributedto
Bronowskiby Roszak, that the artisticresponseto natureis
'a strangled,unformedand unfoundedexperience.'
But whatare the originsof thesepostures? I do believethat
there is a significantdichotomy in the perceptions of the
practitionersof the two disciplines.The humanitiesand the
sciencesboth representprojectionsof the humanmind, ways
in which the human mind seeks to encompass the human
experience.But they emphasizequite distinct aspectsof that
experience.
The humanistsare concernedwith the world of man and
particularlywith those qualitiesthat arepeculiarlyhumanspeech and language and the associated arts of literature,
drama,poetry, history;with the estheticand the artisticand
the visionary;with logic and reasonand with the humangift
of anticipationand its corollaryburdenof decisionand value
judgments;and with those feelingsthat are peculiarlyhuman
-compassion, hope, wonder and awe, doubt and grief and
regret,raptureand love.
On the other hand the sciences are concerned with the
world of nature, and when they do consider man, they are
then most interestedin those aspectsthat link man to the rest
of nature-to the world of physics and chemistry and
particularlybiology; that is, the sciencesare concernedwith
man's most general qualities, not his specifically human
qualities.
Oddly, the humanitieshave almost never includedscience
itself as a peculiarly human achievement.It is only very
recently,and as yet veryseldom,that historianshave become
interestedin the history of science, that playwrightshave
found drama and conflict in the lives of scientists, that
philosophershave ponderedthe logic of scientificdiscovery,
that aestheteshave recognizedthe imaginationand creative
artistryin the scientificorderingof human experience,that
essayists have been concernedwith the effects of the social
* Abridgedversion of article in Engineeringand Science
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The humaniststhus challengemany of the trends of our
time, and they place the responsibilityfor these dangerous
coursesupon a runawayscienceand technology,heedlessof
humanvalues,deaf to the voices of despair.
And what of sciencenow in our time? What responsedo
the scientistsmake to thesecharges? Wheredoes the scientist
stand with respectto the humanand social consequencesof
his work? The traditionalpostureof sciencehas been that of
a lofty reverencefor knowledgefor its own sake, with the
implicit assumption that knowledge is preferableto ignorance and with the faith that the net consequenceswill be
beneficial.For most scientists, that is still the shield they
raise. This posture may have flexed to some small degree,
not so much with respectto scienceper se as with respectto
technology,the applicationof science. Even this slight bend
is grudging-in part, a consequence of self-discovery;
in part, or persuasion; in part, perhaps, even of compulsion.
By compulsion I mean simply that science has become
expensive.And the scientisthas been compelledto recognize
that society must be persuaded,for one motive or another,
that the supportof science is worthwhileor else sciencewill
cease. By persuasionI simply mean that intellectuallythe
alarmsof the humanistscannot whollybe ignored.
Most important,because most convincing, is the change
in some degreein the self-imageof the scientisthimself-in
his self-discovery.In part, it is a simple consequenceof the
fact that he too must live in the society his discoverieshave
helped to shape. In fact, of course, he is far betterequipped
than most to live in this society, for he understandsmore of
the underlyingprinciples of technology. But he too must
endure pollution, he too must share the fear of sudden
annihilation,his children too must cope with alienationand
all the moralconfusion engenderedby swift change.
And thereis, in some quarters,a growingrecognitionthat
by the meansof sciencethe balancebetweenman and nature
has perceptiblyshifted, so that once innocent human ideals
boldly proclaimedin the age of human impotenceare now
seen to be less noble when, even partially,the ideal becomes
reality.
This is a curiousand soberingtwist.
Even FrancisBacon would surely have wonderedat this
turn of events, though he saw most clearly the potential
latent in science,the powerinherentin what we would today
call the disciplinedimagination,trainedto look back as well
as forward,to test its vision again and again against established knowledgeand designedexperiment.Threeand a half
centuriesago, Bacon wrote: 'The roads to humanpowerand
humanknowledgelie close togetherand arenearlythe same..
Now the empireof man over things dependswholly on the
arts and sciences for we cannot commandnatureexcept by
obeying her.'
As an aside, there is an interesting,implicitassumptionin
this statement.For Bacon it was clearlyman's prerogativeto
'command' nature; he sought only the means. In this, of
course, he was but an heir to the Western tradition upon
which, in fact, he sought only to improve. A more passive
life style-a life of coexistence within nature, as in the
Taoist or Navajo tradition-would have been wholly
foreignto him.
In Bacon's time man's power 'over things' was so cruelly
limited. Afflictedwith plague, cursed by want choked with
superstition, men must have felt that any increment of
knowledge,any enlargementof human control over human
destiny, seemed desirable-a change for the better. And
Bacon foresaw science as the means to enlarge human
knowledgeand humanpower. In fairness,though, one must
point out that the Baconianvision of the power of science,
while whollycorrectin principle,was far too limitedin scale.
He could, of course, hardly have conceived of hydrogen
weaponsor geneticengineering.
Today, threeand a half centurieslater,we have achieveda
deep understandingof, and very considerablecontrol over,
the naturaluniverse.We have learnedto commandnatureby
obeying her. And today we are also learningthat with command comes responsibilityand the necessityfor choice. And
the necessity for choice brings science abruptly to those

issues with which the humanistshave alwaysbeen concerned
-the definitionand orderingof values.
Today we have, increasingly,choices to make about the
introductionand the directionsof our ever-changingtechnologies. And thus we have need of the knowledgeand insight and wisdom of the humaniststo help to guide those
choices. In retrospectwe can see that our continuingBaconian compulsionto introducetechnicaland social changehas
stretchedthe very fabricof our society and therebyexposed
the concealed, yet unhealed, divisions-the ancient and
continuingsocial faultsthat had beendiscreetlypaperedover,
the sores of imperialismand racism,and economic injustice.
We can see that very likely particulartechnologies are
betteradaptedto particularforms of social structure.In the
past, we have perforce adapted our social structureto the
availabletechnologies.Can we now beginwith our wealthof
knowledgeto reversethis pattern,to constructtechnologies
suited to the society in which we wish to live and the kind of
man we wish to be?
Or are we, again, naive? Do we reallyhave the freedomon
this small planet to choose our technology?Is there a technologicalimperative,an innateentelechythat determinesthe
course of technologicalevolution for which men are the unwittingpawns, much as the cells in a developingorganism?
But at least a few scientistscan see that we will need all of
the wisdom we can muster. Indeed, we have so long been
committedto the doctrine that change is, per se, good that
we lack even the social agenciesto brakeor divertchange.If,
as an instance,we should decide that we do not wish at this
time to exacerbateour existingsocial tensionswith the introduction of a new technology, such as human genetic engineering with its imperativeof difficult and divisive new
valuejudgments,how could we divertit? If we choose to defer
this technology, to what time? If we wish to ban this technology, how would we do so, globally-and at what social
and spiritualcost to scienceand to all intellectualzest?
We need humane wisdom if we are to find noncatastrophic solutions to our growing dilemmas. We cannot
simply abandon our technological craft-our life-support
systems.Our very food and waterand warmthdependupon
them; there is no going back. Nor really, would we, if we
could. Without science and technology we would still be
living in the 17th century. Would anyone really take that
returntrip? Science has broughtus wonderful,if troubling,
illuminations.Technology has brought us great freedoms,
even if it has also broughtnew torments.Agreed,we cannot
continue simply to rely upon more technology to cure the
evils of today's technology. We need the insight of the
humanists.But also we must have the elixir of science and
the thrustof technology.
While there are many points of contact between the
humanitiesand the sciences, human genetic engineeringis
their direct intersection. The mere possibility of such a
technologypresentsclear imperativesto both disciplines.The
humanistmust finallyrecognizethat many of our peculiarly
human qualitiesare, in fact, shaped by our genes-yes, by
those tiny molecules, that were in turn shaped by eons of
evolution. And the scientistsmust finally recognize that to
reshapeman is not a beguilinglaboratoryexperiment,but an
enterprise that involves the ultimate exercise in value
judgment.It is to fuse meansand ends; it is to test the validity
of all values.To use our heritageto changeour heritageis to
take the full responsibilityfor human destiny.The potential
of human genetic engineeringwill draw science into the
mainstreamof the humanitiesand the humanitiesinto the
mainstreamof science-a most fatefulunion.
If we need, somehow, to blend the humanitiesand the
sciences to cope with the problems of the modern world,
how shall we go about it? How can we train individualsto
be perceptiveof the best of both disciplines? I will not presume to answerfor the humanists.Frommy side I wouldask,
how can we train scientists to be concernednot only with
scienceitself but also with the definitionof the properrole of
science in the human adventure? How can the scientist,
necessarilydeeplycommittedto his own work, learnto stand
back from that work-to see that the world of scienceis not
all-embracingbut is one world, contiguousto other worlds?
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To see that the scientistis one facet of the humanbeing and
to see the relation of the world of science to those other
worlds? To stand back and see that science exists because
man-alone, so far as we know, among the animals-has the
capacity to create within his cerebralcortex detailed representations of his external world, as he perceives it, and to
rearrange these representationsin varied modes? To see
that man presumablyacquiredthis odd talent becauseof the
advantage it gave him in the projection of future circumstances,an obvious aid to adaptationand survival?
And to see then that the price of this capacity,the priceof
imagination itself, is the potential for distortion, for selfdeception,even for hallucination?And that Bacon outlined
science then as a reflectiveart-as a social compact to lead
us, through the regimen of experiment,to a single, communal, openly validatedperceptionof the universe?And to
see that science is in this sense in some ways like a religion,
it requiresof its faithful a self-abnegation,a submissionof
one's individualidiosyncraticview of the universe into the
single common, cumulativeperception?
This is the way the worldis. No less-and no more.
But then also to see that science cannot deny the human
valueof other perceptionsof the universewithin the human
cerebral cortex-of the aesthetic perception or the moral
perception or even the fictional perception, if they are
recognizedas such?
No scientist, only an artist, could produce fantasies that
delightus by the rearrangementof the real world(Fig. 1).
No scientist, only leaderswith great moral insight, could
have devisedthe basis of our Judeo-Christianethics.
Nor should science claim even its own perfection, for
science is self-evidentlya human creation. Science exists in
the human mind, and one thing we do know that Bacon
could not is that the universeis far more complex than even
the human brain. We do marvelously well with our abstractions and our generalizationsof reality, but the true
external complexity surely greatly exceeds our inherited
cranialcapacity.
But do we train our scientist thus? Alas, not so. It is true
that our great schools of science and technology pay lip
service to the humanitiesbut not much more. At the California Institute of Technology (Caltech) it is loosely said
that each studentmustdevote20 percentof his coursetime to
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the humanities,but in fact only one-fourthof that need be in
the humanitiesper se. The remaindercan be, for example,
economics, social science, or anthropology-all valuable in
themselves,but not trulythe humanitiesin outlook.
The Massachusetts Institute of Technology (MIT), by
virtue of its size and stature, is surely a leading symbol of
science and technology. And it has often expressed its
recognition of the significanceof the humanities.But it is
interestingto read what WilliamIrwin Thompson,who did
time at MIT, writes in his widely acclaimed book, At the
Edge of History:'What distinguishedMIT from any other
universitywas not its science but its overwhelminglust for
power ... Whenmen aretrainedto strivefor powerovertheir
environmentthey are socially constrained to achieve that
success through suppression of consciousness in which
ambiguity,complexity,feeling,intuitionand imaginationare
dismissedas irrelevantdistractions....
'The humanistat MIT thus finds himselfin a situationthat
is no doubt propheticof the condition of the citizen in the
technologicalsociety of A.D. 2000. To the degree that the
humanist succeeds in technologizing the humanities (by
turning them into the social sciences), he destroys the humanities; to the degree that he ignores the technological
world and teaches as one might at Cardinal Newman's
Oxford,he insuresthe convictionin his students'minds that
the humanitiesaresimplyirrelevantto the masteryof our new
complexsociety; to the degreethat he succeedsin communicating the relevance of the traditional humanities to our
society, he finds himself welcomedby the administrationas
valuable camouflage, and resented by his students, who
correctlypoint our that while he makes a great noise, he is
still powerlessto affect the inhumanetrainingof the whole
Institute. The naive humanist thinks that in teaching the
humanitiesto MIT studentshe is helpinga majorAmerican
institution deal with the problems of our civiliztion, but it
does not take long for the studentsto educatethe teacherto
see that the Instituteis, as EldridgeCleaverwould say, not
part of the solution, but part of the problem.'
I do not know how just this trenchantcritiquemay be, but
it is of great interest as a humanist's reaction to a great
technical institute. (In TechnologyReview for May 1975,
Bruce Mazlish, the new head of the humanitiesdepartment
at MIT, presentedan alternative:'Anotherrole ... is for the
Departmentto becomeintegratedinto the full intellectuallife
and work of the Institute, to become involved with the
people in engineeringand science in trying to understand
problems that are related to the creation of a new kind of
world by science and technology . . . in some ways, in the

future the only way you'll be able to do good science or

Fig. 1. Rene Magritte.'September16'.

Fig. 2. Viewof the Earthfrom the Moon
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technology is by having a very keen awarenessof the humanisticand social sciencecomponent.)'
Thompson,however,has a real point. The problemis, if I
may borrow a term from the social scientists, one of 'role
models.' It would do little good simply to inject more requiredhumanitiescoursesinto the Caltechor MIT curricula.
The studentcomes to Caltechor MIT to becomea scientistor
engineer;his models, then, are inevitablythe great scientists
and engineers who are his mentors. If they ignore the
humanities-if they, as they do, make it clear that pure
physics, or chemistryor biology or mathematics,is the real
focus of interest and the locus of importance,then all the
wisdomof the humanistswill leave scant imprint.To impress
the student with the importanceof nonsciencehe must see
that his role models are concerned with nonscience. The
questions of the social consequencesof science and technology, the issues of choice and values,must be broughtinto
the physics and chemistryand biology classroomsso that as
the student learns the physics of splitting the atom, he also
ponders the social correlatesof nuclear fission. And as he

learns the principlesof genetics,he also learnsof the reality
of environmentalmutagensand ponders the significanceof
innatehumandiversity.
1 do not pretendthat I know how to bring this aboutbut I do believethat we needsorelyto developan educational
style that will prepare our best students to cope with the
problemsof whetherand which, as well as how. When we
have accomplishedthat, perhapswe will see more clearlythe
relationbetweenscienceand humanitiesthat I feel is depicted
in the famous photographfrom Apollo 8 of our earth rising
over the lunar horizon (Fig. 2).
Here, the power of science has providedus with a simple,
dramaticconfirmationof the ancient humanistvision of the
common bond, the common solitude, the common destiny
of all mankindon this small Eden floatingin the vastnessof
space.
The vision of the scientist need not eclipse that of the
humanist-nor vice versa. Rather they should complement
and reinforceeach other as we find our way into the future.

This content downloaded from 131.215.225.9 on Tue, 16 Dec 2014 00:42:41 AM
All use subject to JSTOR Terms and Conditions

