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THE PHILASOPOY OF SCTENCE: A (0OLLEGE

FRESHMAN COURSE

OEOROF KIMOALL PMLOSIIMANN
Howthow Jitnoly DMniversiiy, Qorbondsio

Thiz paper will dizstizs thirer gues-
tions : frse, why plilosaphy of sei-
enee shoald be canghe at all in the
Proshmar, veur at oollege: seeond,
what is the moest defenaible way of
civing sueh g comrae: and 1hicd, whet
ome shonkd expeet “rm 4inch a sourse,

I The eompmon reasons for in-
traduckng a eourse in tha pailesephy
of seteenee—this it acqualnts the stu-
dent with intellectuz]  pooesdores
common to all the zeieniifie Qied-
plEces, that it lielpa o break np the
tooaelase adherenes o texthonl -
nouneeinents whish wiay have heon
leg=net in h1'_:r_h H.I'_'I'I'II_I.II lhiatt 3t iniro.
Inees st of ronees bz der than
Ay e seienee aml therefore ol
mopwnating farniliar sobjeet matter
are paod eoongh te ke fentative
introdwetion: worthwlile, Thut thaps
are onnter-reasars wihoech must he
med and dispossd of 1 the eonrse way
enepnrwze superficinl ty, @ omay he
prremazurely introdueed, it omay T
mnlivir to those stadent: who hasve
bl Tiksle seiemes in high sehocl,

There are twe phases in tewching
the philosophy of scienes, Barly ef-
foorls fo eneinraze Gabits of ~efectiye
hought abent the  comeepits, Jreien-
ciples, und preots of sslener booonge
a ditfierent sort af wazk alter the g
denr has aepinsd seme Tamiliacsy
with the data and pracednres of soi-
cne. This familinrity makes hin
dware, ag & matier of eousse, rhat
first of wll scienee has some king of

rr.lF.iI:u:-rI, aml  ithar the |_||_'|;.|||;|y|||ﬂ
|.'l]'-|-!|.'|'.":i.'v|F.-F-. Al -e'r|r|-:'5|||:qi'_||'||=.4:1.:1 (L S ECE
comnmand a respeet which e
tioms of svervilay colloquy do not,
eve thaongh The sejontifie statomenss
iy repeateadly b bhreught fwto goes.
tiwr,  Bat a frashman who has ol
very little mathemativs end parhaps
i mare of the other selences than
a shart conrse in bolany oF 2oy
ar oame of the aoeial stadies. i= 0 oa
poer position to ernunenes eyl
in;r seierbilic thenries 4 COrEeE in
the philosephy of seienes Por Lhe Be-
ginner thius holds foo 2ot= of lerroms
for all Bud the mest saplistionied of
stitdents s the need e mester, ot
Peast inoworengh way, e salorisla
ar ennfents of eertain celentifie aron
ments, and the need 1o prsn theie
farw. The mmrent i 1he seienes . the
tormal anelysis I8 the philesaphyr.
Later work, for more saplusticatsd
siucemts, eould taks Tor wranted the
vt et

Seenec oo fhe coe lpnd has a
Pecalmrity stemming fram e very
agwyrplion that it is more (han mers
Flesanrk s awiven scientife proposi-
lon svands ws i 00 wers nniversally
Tewe Fur sl instenees falllng under
in el ehers ds 8 preswaml neros-
gity that o seientific propesition e
Iatee lorioally to obher sacl preopoai-
tioms,  Te these bas claims the
student &l oo allen msponds by
r-.'l‘]i.n,*:" that 51]}"[]1il|.b:’ wliieh TIHERER
Par seienee i3 indisputably bros. that
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ane might as well unguestioningly
actept il-

O the other haml, attemps o
philosaphize about the fallibilivy of
onr senses, abont the inerusion el
possible errers noaur reAAnninE, nr
about the ambiguities ol language
praploval in cominicating renlts
of seientific hevestization almeat in
variahly lead 1he =ndenl 1o the op-
poaite atribude.  Ha i now inclined
i wiew the pursait of selid trorh as
Lopeles, srad Lo fall ol npon prige-
gnatic expedienay ar upon The pommn-
lar comsensnx as ihe standard for
teeppting or rejeeting seicntific stale-
menta. I hried, the study of scivnee
[roEL 8 sowndifie vlewpaint VAT s
Iy lemls to dogmstismn, The phio.
sopirie study o aeienee Prequently
reslts in skeptician, A supesficial
anguaintunes with the history of sei-
snitifie nleas suzecsts @ vast conio
s, with sels of .!1'.'I':I'|.II'!'|H.|i-::J'.:| of
e nniverse sneceedine eaeh otler
dizgily. This ey not be a wrave
disedvantase in the Tong mmin, beeause
4 Copmatic opinion mnst bave its
vwn antidets ; but in the shorl san
it bewildsrs the begmwine shident
amd  spparently  undnes  preciaely
what feschers of seienec are leyIne
in acepmplish. Yer — heere is the
s point — the preper ‘nteedie-
rion of jusl sueh o gueslioning atti-
tude will benedt nol enly students
grovingr zito meor in philesephy, bt
slsa 1hass whio expeet to breamne =0i-
entists. Weasons for this should e
pere elear in the final section of his
article,

Ha moeh For peneralities, [ pow
wisly 1o attach Lkia disensson o an
enporirnes of uy cwn in the teseline
of the philusopliy of seiimee, Leeanae
aneh sxperienes iz net sinply an ar-

tiieal ennatruetkn, awnd bas oo
implivallons for us all.

1, Any elzmenlacy vourse in the
fhisery of scienee must, 1 thonls s
svwme Little prioe fumilizrity  with
the faots af acicnee ond il Tong and
Pseinatinge histary, o a aamhber
of vewrs, frome 1054 nntil the "'i'|'.l'|':|]:l",5
if TUE2 T wadd vespomsibility for the
peneking of a soarse which met ap-
proximately 24 howrs doring the
term, el no prereguisiles, gesonl-
modaled  about S0 sudenrs, and
whivh was much restrictsl in the
textbooks i emld empley, owing to
the ontfinomeats of a book rental 4us-
feen, Ain the other haod, perfest
frocdom i the stvle wol annlent of
the eoprse was sranted, and supple-
mentary  wadings wen: Prequeadds
|;||_ir|||'l|;-:|':1]|||l.ﬂ.|. as adiumets te 1hs
cexts, Lie sl of these being Treas-
iy af Seiewee edited by Harlow
Fhapler and olhere, the seeand a
wors comventional antholagy, Phils
sopleie Problany, vompiled by Aan.
delbaag, Clegmlich, and Aodderson,
[ e Beosmres ond (lisemssions, and
whows posgible il eadueed  sieople
dempnetrations sopplemented oeea
stomally by slides amd sbort mation
pictinres.

A ogarse of this eort musl yetain
a eertain reshmess  of  treataeent.
This treans That at lewst part af its
comdent rsl be ehangel each time
that the materipl is ran (hesugh.
HMoreever, evznes suel s Le orbiting
uff She fiesd satellite, the death of
Tinstem. o the Ietest wedieal ad-
vanee way male it pretitable te ave
mare than pagsing aibtention to the
principles inealved in eantemperiry
wetreniifie theariss and pechnies. Here
rhis dpacher of the philogaphs of &0
piiea lias o eonsiderable plvantage
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uver Lhet of one of the parbicalas
prtemees, naupely 1hat he sam guickly
adapt any evenl ta snit the eontext,
Tlhe death of Rinsiein, for instames,
comlol hirdly be genninely pertingnt
in e eliss i bolany, wr l.:|'.l.-'|.||.i.=-|lj.'1t'. bt
it orkd quickly b cace velevant 1o
any discneszon of metion, Hime, space,
the cpplicstion of mathematics 1w
natnre, the steps in saentdic melaod,
Ulae appravent dissrepaneics betwesn
sirse data and imtellestual interpre-
tutinn, the theory of maasurement,
thee probler of teoth, the BRI oz
nf the 5|'_||_'|_u|:_:l ol eckentific ideag, the
pefucation of formerly  prevailing
dectrned, Thess nre med Ldeas whiel
attach tn uny one seiene: oxelusivel v
they fir, Becanse of the r philesopli
eal mature, in wll of the smenees, in
awaany iy idenl wave

This very sorl of eonsideratinn was
insbraniental in determining the
stenetinre and method of the vours:,
Ien prlanmig it T made a list of thres
dlomer o s conee s which soemaed of
minset Hi;_rnu| 'i11'|'|1|:-r1:|.||-:':' i Al mei-
eneea and in the stedy of e
methedalosies, In malang this 1ist,
it seemen] wise fooamve preferenes La
those conecple which, albzit chang-
i theis meaning while they did &,
turwed upoonoa plurality of srieness,
Thus “‘aircle'’” iz importent in ge-
ket Ty, bt net in elementary arith-
metie, anil it pntess the dher seiences
—awhrre 1F aloes enteroebaelly s i
'ﬁ_r-l_'l,:lj'nl_"l'Til::Ll_l ricikinm :'||||:_rFi-:n] '|i|_|-r.°||]_'.-.
2o Uearele™ wps Tefe off the Tse, Bal
“tpalert” s of inerest In phyaies, in
perehaligy. and o sociolazy {as pe-
geuerds fushioms of proferense. The
rmdirlgﬁ [raom Newlbon ad oClhers,
and the vesy simple demonstrations
af enlar pereeptlon sarvied on with
the belp ol Felt paceles and slides

wire nsel to show e waye in whish
the aptienl proble:n and (he payvehi
soeinlngival problem were partly the
s, partly quite diferent.

Another busie term, or aller pais
pf corralative terms, iz Upert”! aml
Paghale, " a pair which very clusively
aeems to rquire redefinition ws oo
ag we pass fram one gelenee fooan
otber. Thus (e say that an wngle =
pasl of & triemglo s guite differand
Froom saving that the varth i part of
the selar sestem, ano this i turn is
quite diferent from suying that the
hand is part of the body. 1L may
evene be ambigneus Lo say that o ooe-
ml. B hand, sl 1he langs aree all
parts al an orrupie whole, At uny
rifee, this pair of terms is ome that
must he eerefally examined ino o
wide variely of spentifie ecnlexta, ae
ghonld hnitnde and nfniiy."” The
word Vlile™ is seemingly of interest
on'y in binlogy, brt at least its mean-
ings to u vieologist, o parasilelogiat,
a verlebrate cmboy ologieg, and nogey.
canlangrisl, ape sufficienily varies to Tt
well warli the trouble of splaining.
Ard sooon For gnite @ sisable list,
imclhwding “'time,’” Cspaee e
tion,™" “eause,”” Pevolution,” Vma-
altineg, 7 sl the ke

Bu, there wos a second lisk, of
impartanee equal to the first, whick
consisted of Lerme wRed afioad Lhe
wotpnies rather then in o s teaems
sl @s “finguiry,”t probabilite,”
Spptnmon gense, indaetion,
pheary and praciiee,”’ and oliers of
thiz trpe. Bueh metledalogioal beeos,
horwewer, can no mines anbely be intrae
toeadd ba the student in absenee of
ennerste  llusivative readings aml
fenonstrations then ean thase of the
flest class: and eonseguently  thers
was e cthousht of berinning the
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contrae with them, Moast ofton, some
anch terms &3 these served to con-
cluds the work.

Bur of eourse it was impassible 1o
pack all thesz terms, which ran
pearly [erly. inbo g term B ib &
iparter or eoven a sermesterd o aned skl
ke them mesninefnl; so, ecch time
the cour=a wes effered a drestie va.
duetion had ce he made, and each
claan erbarkel on the shuly of na
i Hian fioe or five of tham 4reat
crer Band to e twbn so oselset g sat
Elid weonldd e unduly penalize ~hoss
Sl bagel haed vonsidorable Dialogyr Tt
fintle e e phys=ics, or who kad bad
el lepen o and mathemnatics bat no
fubozatery sciense, sl =6 oom, M-
coridingiy. 1 generally elose notions
for which the Best o lHusteative reaql-
amgs were imoane gronn of seiemres,
Ehen in amother and then sl an-
other, This made 30 acvisabls {o dis-
cover what |'l!"i-:‘:'|' I|'.'|i||ir||-;' the stie-
dents bad bad ;o ehiow ol hamils wes
usually swilivi=nt to mdieate sotended
el ddessliarend lrl'.l_flnﬂ-;: Fieh sehnel eoe-
perienee, anid whatsver else seemed
eelovint, Huch a peocsdoree bad the
lewet, moreiver, of kewpange Bl weork
wew gl to some extent propersioncd
tn the neadls and aptitudes of each
lass, AL Phe mone tiwe, the Backlog
of waterials falling under esch con-
capt allowed o certhin stability af
l.ll':__'-:u:uj:-sﬂ-ll.:-ll. Iu ia wlac intowestive
tn noate that aonee of the same little
inf'ormel  demousteations  could be
el to point te more thean ane eon-
cept—rtar expmple those patehes ol
el whicl admimbly cxemplifiod the
percho-phrsics] pepests of eolar
conld alas be wsed soostart o liseus
E.on on the prins ancl enes al a slees
tivul .alprlr{::_z-:-:l Lap Ll ||r\-:|||m-:i|.i-:r|| Ll
the reporta of anr semses o suoe

gropnds  Far  zolentific
Perhaps this was being overly e
nomical; bt T should wemind (e
reader that there i nothing s sl
as the Ludger for labhomatary squip-
Inzob wmd suppliva noa depertinenl
of philusophy.

ITL. My own view was that de-
spite o good wany limitatiens the
CULITED Was A Pair sneeess, aloash it
waz eventonally diacontimmed Deca s
of & wniversitvowide change of the
curriznlum Ffor a2l Feeshmen, 14 is
kerel to wmeaess what honefits e
wees Lar che individoal stodenis, of
whom fhere wore alwnt o thowsand
inall, The mest oxnet extimation af
T_]u' sueress of & sourse of this kind
lies in cxhibiting the hasip prmeiplea
Iy whivh Instrietior. was caprried Ok,
ard then asking how (1 e metlinls of
the coterse wonld evmpert witl Hhe
aima, I we sre 1o cxpmine e se -
CHOML Or even A sinale sejender, we
soian worice that aur subjert mottop
divides inty etatements of problems
avid staterments af zolntions. The his.
Lewry af seienes s suck thar the prokb
b af one man are orlioarly net
slved by the selations of another—
the Tl man wonld not coneede thai
is rpeest bad endad. We most view
a seientist's problecs and salutions
in an orderly eondest, are -hes he
bilils up chrough the prineiples e
salects, hiz iMustrations, applizatinngs,
deductions. conelosians, awd further
guestions. T requires o caretol
appreciative =ading of saeh owpan s
text. amwd  Lhe Lt
tarng, propoeiiions, and areumenids
mnsn Al 81 tawerher by a logle ollen
dichearteningly peonliar to the wrir-
iz under seruting. Bat throweh this
close sludy ol what a man says we
ey sl owan he pives meanings ta

Irneavtedpe,
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hizs termn, the linds of trath, e
ciornl o otornul, that he slaims for
his propnaitions, and the pigor ha
exprets his pronts to exhibit,.  Thisz
effort to interprat the inner logic of
an article or trearize iz a mors Treit
ol wavy re investizats acisntifie metl
ofl than to regd en the dopmatio Sand
quite erponsana ) assertion that every
aeicntifle work eonsizis ol Tooe me-
chanioally-arvangad slages, o upan
the rermark that 1epothesis iz slways
price to law. TPha stocdend can eams
by this more fexible stmatary to look
at each piece of rasearah n- fovimnla-
Lo wilin s oee ey, ancd w0 diseever
whal i trochilPal teoagh pechaps e
bredeled] dn what is partially wrang,
"ﬂlf.'llr". i ﬂ:lﬁ!—'FHFiI'Hl.

Idferenices in actentife comviction
wre rot, o= o0 mile, head-om n'|:|p|a'-:|'-
tron= dinly 3F & teem iz nEed anam-
bizuaualy betwesn fwo men ean it be
brousht to flat smtradictions. The
speepgsiens of gsientific ideas are
begecl chicly upon charzes in termi-
nal gy aml Benes misanderscandings,
andd although some seiencifie ideds
am: rgh etter than ofhers, it ois
nat peessible to clpssify them unider
Ll sgmee izl hesdings, (F only
beeanse their orivingtors did not all
learn fogie ont of the some book &
foverasee, then, hased upon this sen
sitivity fo the kinds of expressioos
of thonght, shoald ot be the leas
neetnd sl wesraing feom this aar
tienlue philogophieal appeeaeh.

The atadent, mmaresver, moast lears
Por Dimeedl that althangh the sei-
nlist spenks in highly spacialized
Lzvgmge, he is alsn emploving guite
penera] pomeepts, sueh o as those we
Fsted eurlier. Wher owo taxamen-
ists wrgne about resehushes, they are
caneerned not only witl the classif.
cation of theee individuzl plaws, bul
wlsoe with the very mesning ol the
poneept Capesies.” When Rinstein
aaled whether speee was limiled, he
was aleo asking For o meaning of the
pongent Vlititation.™ 1 tales a nies
eve for tae student to ses this, butaf
he e gnided wirl sufficlert Gare he
ran wanally make Taiv sirides in the
tlireedien, mel of wedioasy odavtion,
b of a philesoplic insaition which
diseernis the relation between o beand
s a1 TP BN, Thig Ty Tt
b the interpretasien erdinarily piven
nf the natnre af setentidie thoageht,
bz this serond =kill in thmbkmne
indicitine sreelivess, seems as el
et as tolerance, il we wish i
sty the devalepasnt of selantific
thenrr,

The=e are large aims indeed for an
elemeitary sourae in the philosophy
pf sedanea, U the other band, why
shonld wa gettls for anbatantially less
amang the intallaptual wivtues than
the teleranes horn of clearheaded in-
Right !
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