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Zuyypageag

210 dokiyio «Ma mv loTtopia g EmaoTAung» o 2ep TCouhiav XagAei (SirdulianHuxley) pag pIAGE!
YIO TNV XPNO1RATATA KAl TRV avaykaidtnta g laTopiag g EMOTAUNG aTnv ouyxpovn £TTOXI Kal
TO00 auTr| éxel fonBRael oTnv diaTAPNCN TG TTAYKOOUIOG YVWaong PEXP! OAUEPT, OTTWG aKOua

KQI TTWG UTTOPET va XpNOIHOTIOINBEI N ETMIOTAWN GWAOTA YIa TV ATTOQUYI TTAAVWV.

O XdagAei yevvaBnke aTo Aovdivo 1o 1887 kai éBave 10 1975. “Hrav dyyAog egeAikTIKOS BioAdyo,
@INGO0QOC, ouyypagéag, euyovioTAG Kai OIeBvioThg. Emmpéace tnv alyxpovn €CENIEn g
guBpuooyiag, TNG  CUCTNUATIKAG KAl TV HEAETN  TNG  OUMPTIEPIPOPAG KAl NG
e¢EMENe.(JulianHuxley,2014)

MeyGAwoe pECa O€ OIKOYEVEID ETTIOTNUOVWY, EeKIVvTag amd Tov Trammou T.H. Huxley BioAdyo,
Tov Tratépa LeonardHuxley Bioypago, ouvTAkTn Kal YeVIKA GvBpwTTo TWV YPAPPATWY Kal Tov
puBioToploypdgo adep@d AldusHuxley. Mrye oxoAcio oto Hrov Kai oToUudace 070 KOMEYIO
MmahidA g Ogeopdng. (Bibby, 2013) Ekei omoldaoe Zwoloyia kal dpxIoe va QaiveTal TO
evolagépov Tou yia v avamrugn g emoTAung. Hrav am Ttoug Tpwrtoug PloAdyoug Trou
Eexwploav Tov 200 aiwva. Ta emoTnuovika Tou evolagépovta TrepiAdupavav, T Bioloyia Tou
KOPKiVOU, TN YEVETIKR, TNV GUGTNUATIKI, TNV OIKOAOYid, TV TTApaTipnon TOUAIwY, Ta JUPHAYKIA.
(Timson, 1999)

EmitéAeoe emike@aAng Tou TUARUATOS Biohoyiag Tou ravemaTnuiou Rice, oto XioUoTov Tou TEAg,
aMaG Genoe T BEon Tou yia va uttnEETHoEl aTov ayyAikO aTpatd amod 1o 1916 wg 1o TéAog Tou A’
TTayKoopiou TToAépou. Emeita €yive kaBnynTrg (woloyiag aTo KoAAEYI0 KivyK TOU TTaVETTIOTNWiIOU
Tou Aovdivou.(Bibby, 2013) To 1927 dpwg TapaimBnke amd v £dpa T Zwoloyiag yia va
douMéwel padi pe Tov H.G. Wells oto é€pyo “Scienceoflife”, akoAouBwvtag v véa pdda tng

€TTOXAG, TNV ekAaikeupévn emaTAun. (Barkan, 1992)

AT6 10 1925 Atav 10610 PéAog TNG Euyovikrig Koivatntag, ATav o TpwTog yevikog dIEUBUVTAG TNG
UNESCO (UnitedNationsEducational, ScientificandCulturalOrganization) amé 10 1945 £w¢ T0
1948. Xpiomnke 1mmémg 10 1958 «kai 10 1961 éyive ouwvidputic g WWF
(WorldWildlifeFundforNature). (Bibby, 2013)


http://www.britannica.com/EBchecked/topic/916482/WWF

Orav Atav atnv O&popdn ekivnaoe 10 BIKO Tou £PYOACTAPIO OTNV AVATITUEIOKA HOP@OAOYia, TTOU
peAeTouoE Ta PeyEBN avamtugng. Meta 1o 1925 guvéxioe 10 epyaaTipio Tou aT1o KoAAéyio Kivyk

Tou Aovdivou £wg 1o 1935. (JulianHuxleyFacts, 2010)

EpydoTnke o€ ToAMoUg Topeig TnG BioAoyiag, aAd kevtpikd BEpa Tng {wrig Tou Kail TG GOUAEIAG
Tou ATav éva: n EGENEN. Apxikd o matrmoug tou T.H.Huxley extipnae 611 n eGeNIKTIKA Bewpia Tou
AapBivou e TN Quaikh emAoyr Ba GAAade Tnv emoTAun TG BioAoyiag kai Ba emnpéale akdun
oAU GANoug kKAGdoug. YTmpée évag amé Toug KUploug utrooTnpikTéC Tou AapBivou. O idiog o
Xaghei Arav omadog e idlag Bewpiag amd pikpr nAikia. Hrav autdg mou évwae T Biohoyia e
v Bewpia NS e¢EAIng Tou Aappivou kai To BIBAio Tou “Evolution: TheModernSynthesis”, Atav n

HEyaAUTEPN OUVEIoQOPA TOu OTNV eCEAIKTIKR BioAoyia.(Timson, 1999)

To ouykekpIpévo doKipio avikel o€ pia ouAhoyr Tou XatAei n otroia ovopddetal «Aokiuia atny
Aaiki) Emotiun» (‘EssaysinpopularScience”), ou ekdd8nke ato Aovdivo 1o 1926.
EivaikpimikfmavwaTtofiBAiotou Dr. C. Singer “STUDIES IN THE HISTORY AND METHOD OF
SCIENCE VOL. II" rouekddBnketo 1921 atnv O¢pdpdn.
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T eiva 1 LloTOPLA TNG EMGTIUNG

FUpw ota T€AN Tou 19%v kal oTIG apXEG Tou 200U alwva pIa vEa ETTIOTAUN APXIOE va KAvel Ta
Tpwra TG OEIAG BripaTa aTo TPOOKVIO TWV £MOTNHWY. H loTopia Tng EMOTAUNG eupavioTnke
kal dpx1o€ va yonTeUel apkeToUg avBpwroug TTou Adn ATV OTOV EMIOTNUOVIKG XWPO, EITE WG
IOTOPIKOI EITE WG EIBIKOI OE KATTOIO GUYKEKPIUEVO TOUEA TNG TTAPABOCIOKAG ETMIOTAUNG. MoANoI
BéAnoav va daTuTTwooUV £vav OpIGUO YIa TO TI €ival Kal T TipaypareveTal, OTrwG Kaiva douv o€

TI HTTOPET VO OUVEICQEPEL KAl TTOIEG Eival OI TIPOODOKIES TG YIa TO PEAAOV.

OSarton, BéAyog Adyiog, tou eixe kdvel TTOMA yia va TpowBAoel v 18€a NG loTopiag tng
EmoTAung, Tpoteive pia ouvdIdaoKaAia, n oTroia ATaITOUCE T GUVEPYATIa TOU ETTIOTAUOVA,
T0U QIAogOQou Kal Tou IoTopikoU. To 1913 idpuae 10 ISIS, Wia Tpiunviaia dieBvry ékdoan

aQlepWEVN GTNV I0TOPIA KAI TNV OPYAVWGCT TNG ETTICTAKNG.

O id1o¢ eime yia v loTopia ¢ Emomung: «H loTopia g EmoTAung civar n peAétn g
QVATTITUENG TNG EMIOTAKNG, OTT6 TNV yévvnaor) TG. MNpoaTrabolpe va Tnv doUPE va PeyaAWVEl Kal
va EEQIAWVETAI KATW atrd TTOANEC DIAQOPETIKEG KATAOTATEIC. AEV €ival OPKETO WG VA PEAETAE
EexwploTd TV avamTugn KaBe emoTAUNG. KAmoiog TTpéTmel va PEAETA TRV avaTTugn 6Awv Twv
EMOTNUWY padi. EmmAéov eival adlvato va TIG EEXwPICOUPE IKAVOTTOINTIKA, avaTTUooovTal
padi kai uepdetovTal guvexwg pe TToAudpiBuoug Tpdtmoug. O pévog AoyIKAg TPOTTOC va XwpIoTE

n 10TopIa TNG EMOTAKNG Eival Ue ATN TIC XPOVIKES TTIEPIGDOUG. »

Emiong éAeye TTwg kool MOTENOUV TIWG Eival adlavonTo va YPAPTE N 10TOPIa TG ETMIOTAUNG
oav oAoTNTa, 01611 éxel TepdoTia €kTaon. A6 TNV GAAN OUwG €ival adlavonTo va Sexwpioel N
avaTTuén kamolag €moTAung amd pia M, agou n avamruén 6Awv Toug amoTeAsi éva

avaméomaaTo dikTuo.

«O Noéyog UTrapgng g loTopiag Tng emoTAUNG €ival va kaBopioel T yévvnaon kai v ¢EAICN Twv
EMOTNUOVIKWY OedopEVWV Kal 10€wV, AapBAvovTag utdwn OAeg TIG TrveupaTikéG GUVOANaYES Kal
OMeg TIC emIppoEC TToU APBav amd Tnv idia v TP6odo Tou ToAIMauoU. Eival mpayuarikd n
IoTopia Tou avBpwTivou TOAITIoUOU, €EeTalduevn amd auty v damoywn. To KEVIpo Tou
evdlagEpovTog gival n egENIgn TG emaTAUNG, aAAG N yevikh 10TOpIa TTAPAUEVE TTAVTA OTO
Bd&Bog.»(Sarton, 1916)

O Libby at’ toug mpwroug 10 1914 ¢ite 611 N 10TOPIA TNG EMOTAUNG €ival N oUCIWANG I0TOPIA

T0U TTIOAITIOPOU Kal 0 Adyog UTTaPEAS TG €ival n ammoudia ouvoxg METAEU Twv ETTIOTNHOVIKWY



omoudwy. Toévioe akbéun OT I0Topia TG EMOTAUNG PIXVEI QWG OTNV  I0TopIa  TNG
@IAogogiag.(Libby, 1914)

Emiong o id10¢ pepikd xpdvia apyotepa eite: «H 10T0pia TG EMOTAUNG £XEI KATI VA TIPOCQEPEI
aKopn kar ota o Tameiva JuaAd. Eivar évag Tpotrog 81a000N¢ TNG YVWoNG TwV ETTIOTNUOVIKWY

OeDOUEVV KOl apXWV OTA ATTAidEUTA JUAAG.»

«H 10T0pia TNG emOTAWNG €ival pia BorBeia oty emoTNUOVIKA £peuva. TotroBeTel Tov peuvnTr|
oTnNV TOpEia TNG ETIOTNUOVIKAG OKEWNG Kal Tou divel éva OTOIKEIO yia TOv AGYO Kal Tnv
avaykaidtnra Twv Bewpiwv TTOU TPETEI va KATAKTACEL [lapoualdlel v emaTiun oav 10
diapkég Kuvryl TG aAnBelag, Tapd aav Tnv diatimwan TS aARBeIag, n otmoia £xEl ATTOKOAUQBE
TpIv amé Kaipd. Agixvel TNV EMOTAUN TTPOOBEUTIKA, TTAPA aTABEPN, SUVAUIKA TTapd OTATIKY, Hid

avamruén oty otoia o kaBévag pmopei va oupBdaMer.»(Libby, 1918; Sarton, 1916)

O Kuhn eime: «O kUpiog pdAo¢ NG 10TOpIag TG EMOTAUNG eival Taidaywyikdg. Teivel ot
dieukpivian kai aTn Pabutepn kartavonan Twv UeBOdwv kal Evwolwv TG aUyXpovng ETIOTAKNG,
amokaBioTwvTag TNV €EENIEA Toug. ZTnv ouaia TauTi(ovTal PE TNV CUCOWPEUCN AVEKDOTWVY KAl

xpovoAoyiwv.» (Kuhn, 1962)

O Alderéuw¢ piAGel yia pia avtigaon: «To 6vopa loTtopia Tng EMOTAUNG €ival amé Pévo Tou
oUwpo. ApxIKd n €MOTAWN €ival Wia ETIXEipnoN N oTToia KATATIVEI TO TTAPEABAY TG, dIOTI OI

VEEC OVOKAAUWEIC avalpoUV TIG TIPONYOUWEVEG, OTTOTE TIWE VA UTTAPEEI I0TOPIA TNG ETIOTAWNG;

ATIO TNV GAAN N 10TOpIa TIPOOPEPEI KUPIWG avakeQaAaiwan Tou TTapeABOVTOG adlapopwvTag yia

TIG AvnOUxieg TNG aUyxpovng eTToxr¢. Edw Eykertal kal n avtigaon.» (Alder, 2013)

O 1dputhAc ¢ loTopiag Tng EmoTAuNG oupewva e tov Sarton frav o AlyouaTog Kot 1
TouAdyioTOV ATV £vOG OTTG TOUG TTPWTOUG TToU £ixav Wia kaBapr| kal akpifry gUAMnyA m¢. To
1830 e&dwoe 10 €pyo Tou “Cours de philosophie positive’. Emionc ékave aimua oTov
mpwButoupyd ¢ MaMiag 1o 1832 yia va dnuioupynBei pia €dpa a@iepwiEVN OTN YEVIKA
IgTOpia TWV £MOTNEWY. H TpwTn B€0n o¢ mavemoTiuio TEAIKG dnuioupyrBnke 60 xpdvia petd,
70 1892, a10 KOMEYI0 TG MaMAiag (College de France) yia tov Pierre Laffite, 35 xpdvia perd tov

Bavaro Tou Comte.

Meta tov Comte o mio agiéhoyog ouvexioTic NG douAeldg Tou fitav o Paul Tannery. Autég eixe
Kl TIC TTEPICOOTEPEG YVWOEIC TTAvWw OT0 BEpa Tn¢ laTopiag ¢ Emotiung oty Eupwtm, 10

Ovelpd Tou Ouwg dev PTTopeae va oAokAnpwOei agou TEBave 1o 1904. (Sarton, 1916)



H eppavia ATav n TpwTn XWpa TTou aoXoAnenke 1600 TTOAU e TNV 10TOpIa TNG EMIOTAPNG. H
Fepuavikr) ETaipia yia tnv latpikr kai TI¢ QUOIKEG ETTIOTAWES ATAV O TTPWTOG OPYAVIOUOS TTOU

aQiepwonke aTn WEAETN Kai TV TTpowenan g loTopiag Tng EmaTtAung, 10 1902 ot Asiyia.

O1 TIpWTOI IGTOPIKOI TG ETTICTAKNG TTPOEPXOVTAV KUPIWS ATTO ETTICTAKOVEG O€ KATIOI0
OUYKeKPIUEVO TopEa (TT.X. Puaikn, Xnueia K.T.A.) yiati Bewpouaav 611 yvwpIfav apKETA yIa ThV
ETMIOTAKN TOUS WOTE va MIAROOUV Kal yia TV 10Topia TNG. Aev gixav Ouws Ta KaTGANAa Yéaa kal

EPYAAEia yIa va KATAPEPOUV EvA OAOKANPWHEVO KAI EUTIEPIOTATWHEVO £PYO.

Apxikd n loTopia g EmoTAung d1dackOTAV OTA APEPIKAVIKA TTAVETTIOTAWIA WE Eva WOvo BEua,

6mwg T.X. laTopia g PuaIKAG.

211G H.I.A TTpwT0 TO TTAVETIOTAKIO TOU XAPPAPVT €KaVE Eva YEVIKO CUVOUACHEVO PaBnua TTou

ATaV XWPIoWEVO O€ GUOIKES Kal BIOAOYIKES emIOTAUES. (Brasch, 1915)

O Libby emiong ntouoe va cicaybei n lotopia Tn¢ EmMoTAUNg oav €1dIkdTTA YIa OTTOUdES OTa

auepikavika avemaoTAuia. (Libby, 1914)

H loTopia Tn¢ EmoTtung oav Topéag e Apepikavikng Evwong yia tnv mpdodo g EmaTiung
16pUBNKe Tov AckéBpio Tou 1921 oto Topdvro. (Brasch, 1922)

H loTopia Tng EMOTAUNG TTPOC®EPEI GTOUG ETTICTAUOVEG IO KPITIKA JATIA TTOU TOUG ETTITPETTEN VO
KOTAAGBOUV TIC CUOXETIOEIG PETACD TwV SIaQOPWV ETIOTNHOVIKWY KAGBWY KAl TTPOCEYYiTEWV Kal

ME auTd Tov TPOTTO TOUG BonBd va gemepaaouv Tov Kivouvo Tou atTAOU «EUTTEIPITHOUY.

TumpowOein Iotopia ¢ Emotiung:
AutoBeATiwan, QwTiCEl TNV ETICTAWN Kal TNV TIPOWOEI

AtrodoTikdTNTa, aTTOQUYR KaI JABnan am’ 1a Adn Tou TTapeAB6VTOg

[MPOOTITIKN, TIAPEXEI KPIOT KOl CAPrVEID KAl YI' QUTO TTPOWBET TNV ETTIOTAUN

®avraaia, TPooPEPEl va EUPUTEPO PETTEPTOPIO I0EWV YIa VO ETTIAECOUME

Mépowaon, BeATiwvel Tnv katavénon Tou KOGWOU yia TV ETIOTAPN KOI TV ETIOTNHUOVIKA

ekmraideuon

H loTtopia ¢ EmaotAung Bonda v Bewpia yia kdmoio meipapa f épeuva, oty diatlTwon
utroBéacwv kai fonBd otnv dieukdAuvan karavénang TG opoAoyiag. O IOTOPIKOI TNG EMIOTAPNG
BonBolv aTnv avayvwpion Kal EpUNVEIN Twv apXIKWY UTTOBECEWY Kal TIEPIOPICHWY TTOU JIETTOUV
O10QOPETIKG povTEAQ, Bewpies Kal TTPAKTIKES, TTAPEXOVTAG £va avaAuTikd 10TOPIKO Kal Twv dUO.
(Maienschein J., Laubichler M., & Loettgers A., 2008)



«Ztnv loTopia g EmoTAung xpelddetal va 600¢ei ueyaAiTepo pépog am’ 0Tl €xel ORUEPQ, OF
oxéon Je v yevikh 1oTopia. H loTopia g EmOTAUNG peAET@ 1O TrOpeABOV yia xapn Tou
péENovTog. Eival pia 1oTopia diapkoug poddou. Eivar yepdrn Bloypagika aTtoixeia, deixvel TIg
OXEOEIG PETOEU TWV ETTIOTNPWY KAl OWEEI TOV EPEUVNT OTT' TNV OTEVOTNTA TOU HUAAOU Kal Thv
TPOwWpN €1dikeuan. MNpPoaeEpEl Pia JovadIKr TTPOCEYYIoN Yia TV PEAETN TNG @IAoCOPiag. Aivel
EVOIOPEPOV TNV XPNOIUOTIOINGN TNG YVWONG, TIPOCPEPEI TTOIKEIA YIA TOV TTOAUTTAOKO TTOAITIONG

TOU TTOPOVTOG Kal KaBIoTA 10 JUAAG avoixTd o€ véEC avaKaAUWEIS Kal EQEUPETEIC.»

«H emoTtAun givar dieBvAic —AyyAol, Meppavoi, FaAAol, ITakoi, Pwaool- 6Aa ta £€6vn aupBaiouy
OTnV TPOWBNON TWV YEVIKWY GUUQEPOVTWY. [H didaakalia tng] dev umopei Tapd va evioxuaoel
NV ioTN KABe veapou dvpa i yuvaikag atnv avBpwrivn mpdodo kai Tnv KaAr B6Anon 6Ang Tng

avBpwoéTnTac.» (Libby, 1918)

MeAeTwvTaG TV 10TOpiO TTOPEI va KaTOappIQBEl O KABNOUXAOTIKGS MUBOC yia TO TTWG

Onuioupyeital n emaTAWN.

AT6 TV loTopia Tng EMOTAUNG yivovtal ueyaAeg amokaAUYEIS YIa TEPACTIOUS ETTIOTAUOVEG TT.X.
o0 NeUTwvag xpnaiyotroinae Evav mapdyovra mapamoinong émwg amédeige o Westfall 1o 1973. O
Kepler eumrveuoTnke amd Tov apiBuntikd puaTikiopd. O AapBivog Atav @IAGaBevog kal TBavwg
UTTOXOVOPIOG KAl VEUPWTIKOG, KATI TTOU TOV KPATNOE Of €va WJOVO OUYKEKPIPEVO épyo (giTe
kopaAAioyevei¢ upahoug 1) TTETAAIBEG) yia TTOAU kaipd, evw kATToI10¢ AANOG OTO id10 didoTnua Ba
eixe OnAwaoel vikn kai Ba gixe mpoxwpoel o GAa Tpdyuara. H 1oTopia utopei va deigel TIg

aduvayieg kai Tov avBpwiopé Twv emoTtnudvwy. (Maienschein, 2000)

0 Kuhn plAwvtag yiax v Iotopia t¢ Emotungc:
H 1oTopia av dev Bewpnbei amAwg éva oUvoAo avekdOTwV 1| XPOVOAOYIWV WTTOPE Va

HETOOXNWATIOEI PICIKA TNV TPEXOUOCQ EIKOVA TNG ETTICTAUNG.

O 10TOpIKOG aoXoAEiTal PE TNV ETIOTNUOVIKA AVATITUEN KaI ETTOPEVWGS E@avideTal va Exel d00
KUpIoUg OTOXOUG. AT’ TV pia PEPIA TTPETTEI val TIP0adIopilel TTol01 GvBpwTTOI KAl O€ TTOI0 ONpEIo
TOU XpOvou avakGAuyav ) emvonoav KaBe alyxpovo ETTITNHOVIKG yeyovag, vouo A Bewpia. At
Vv GAn TPETEl va TrEPIYPAPel Kal va efnyei 10 TTARBOC Twv AaBwv, Twv pUBwv Kal Twv

TTPOAAWEWV TTOU EUTIOBICAV TNV TAXUTEPN CUCCWPEUCT TWV CUOTATIKWY OTOIXEIWVY TWV KEIPEVWV

NG GUYXPOVNG ETTIOTAUNG.

O1 gemmepaopéveg Bewpieg dev eival KAt avaykn avTIETTIOTNUOVIKEG ETTEIDN £XOUV EYKATAAEIPOE.



O1 1oTopIKOI TTAEOV avTi va avadnTouv TIG I0XUOUCEG OUVEIOPOPEG WIAG TTAAQIOTEPNG ETTIOTAKNG
OTN ONMEPIVA TTAEOVEKTIKA JOG OKOTTIA, TTPOOTIAB0UV va OKIQypa@roouy Tnv I0TOPIKY oAdTNTa
QUTAG TNG TMIOTAPNG aTOV Kaipd TNG. Pwtoly, yia Tapadeiyua, 0x!1 yia T oxEon TwWv aTTOWEWY
ToU FaNIAaiou We TNV auyxpovn ETIOTAKN, OAAG TIEQICTOTEPO YIA TNV OXECN TWV OTTOWEWV TOU HE
TIG OTTOWEIG TNG OpAdAG Tou, dNAAdK TwWV dATKAAWY, TwWV CUYXPOVWY Kal Twv AUETWY BIadOXWV

T0U OTIG €MOTAUES.( Kuhn, 1962)

Emiong Oiveral Epgaon amod kAmoloug Kal yia 10 Twg ypdeetail n lotopia tng EmoTiung. Otav
AoITrOV ypael KAtolog 10Topia T0 Mo dUCKOAO TTpdyua cival va emIAEEEl T Ba TrepIAGREN Kal TI
ox1. Auto Tavra eaptaral amd Tnv OKOTTIA TOU IOTOPIOYPAPOU, OTIWG €TTioNG Kal amd 10
gpwtnua Tou €xel TeBei. Omroiadnmote aglompeteic ékdoon Tng loTopiag NG EmMOTAUNG
mepIAapBavel Eva eAayioto TooooTé amd autd Tou éUabe o ouyypagéac dtav EpEuvouaE TO
{Atua. (Maienschein J. & G., 2008)
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MeptAnym
H loTopia Tng EmoTAung Bcwpeital apkerd moAuTIun TAEOV, €1IKA OTAV XPNOIUOTIOIEITAI EVEPYA,

pEoQ o€ ouykekpipéva TTAdioIa kal Pag BonBa aTo va avoi¢oupe TIg TTUAEG TG Tpoddou. ETol
XPNOIHOTIOIWVTAG TO TTARB0G Twv OEBOUEVWV TTOU OGS TTPOTPEPE! TTIA N ETTICTAKN, CUVOUACTIKA
HTTOPECQV KATTOI0I ETTICTANOVES OTTWS 0 AapRivog Kal 0 XoUkep va @TACOUV O€ KavoUupyia Kal

ETTAVOOTATIKA YIQ TNV ETTOXA TOUG ETTIOTNUOVIKA CUUTTEPACHATO.
H loTopia ¢ ETOTAUNG £xel KaToIa TTASOVEKTAWATA. AUTA €ival:

Mag Bon6a va mepiopicoupe TIC OBES TTOU TTapouaIGlovTal KaTa KalpoUg OToV ETIOTNHOVIKO
XWpO.

MtopoUuE va KpivOUE TNV TTPAKTIKEA £Qappoyr Twv PeBddwv TTou xpnoiyotroiiBnkav oe BABo¢
xpdvou Kai g€ d1IaopeTIKA £6vn.

Aev &gxvoupe TV avtioTaon Tou avBpwtrivou YuahoU o€ KABE Ti VEo.

Mag Trapnyopei deixvovTag Jag 6T Kal T PEYaAUTEPA PUOAG KAvouv TepAaTia AGOn.

TéNog pag deixvel T oxéan Tou avBpwTTivou puaAou pe Ta EIOoTUOVIKA TTpoBARuaTa.

AlagopeTikoi TTOMTIOUOI 0TO TTOPEABOV €ixav OIOQOPETIKI) OTACN ATévavTl GTNV ETMIOTAWN KAl
d1a@opeTikd udRabpo. H povtépva emaoThpun Paciletal o€ évav TTOAU peyaAo GyKo apxeiwv Kal
TEIPAPATWY TToU yivovTal yia va emmaAnBetouv utoBEoelg. Tig TeAeuTaieg DEKAETIEC N pOVTEPVA

EMOTAPN QVOTPETTEI TV TTOPABOTIAKK QIAOCOQIa e TIG VEES BEwpieS TNG Kal T TIEIPANATA TNG.

Téco omnv oUyxpovn €moxy 600 Kal OtV apxaidtnTa n yvwan Bewpouviav TOAUTIUN, N
d10Qopa EyKeITAl POVO OTO OTI OTIG PEPEG MAG EXOUME TOV TPOTIO yia va dIATNPrCOULE, va
METAAOPTTABEUTOUNE Kal VO EAEYEOUE TNV YVWOT YIa TIG ETTOMEVEG YEVIEC. Av@ihoya AoITTév Pe T
emmoxn mou {ouae kai (gl 0 KABE ETTIGTAROVAG EXOUE Kal IOPOPETIKG AVTIKTUTIO TG Epyaadiag Tou
oTnV EMOTAPN TNG €TTOXNAS Tou. MNa TTapadelypa o Malidaiog TavTote dnuoaicue kal oulntoloe Ta
armroteAéopatd Tou kar yI' autod €ixe Yey@An emppon atnv emaTAun. AvtiBeta o Acovapvto via
Biviol, Tapd TIC AYoyES TEXVIKEC TOU IKAVOTNTEG, TNV €QEUPEON VEWV WEBGDWY, TNV EKPPACN
VEWV apxwv Kal Bewpiwv, KpUPBoOVTag Ta oTa GNUEIWUATAPIA TOU, EiXE EAAXIOTN ETTIPPON OTNV

EMOTAMN.

H emotiun mpoomabwvtag va emaAnBelaoel TI¢ BEaeic TIC diatpéxel Tov KivOuvo aTéEPNaNg
@avrtaciag, ouaTanikod amapdaitnTo, 6TIWS Kal ot KABE AAAN TTveuparikr dpaaTnpIdTnTa, XWPIc
dpwg va Taipvel T Béon Tou €MOTNUOVIKOU puaAou, d16TI Ta Tpdyuara PeTd Taipvouv GAAn,

doyxnun TPOTM.
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H loTopia Tng EmMOTAUNG eivar yevika yia peAETn apryopn d10TI pag deixvel OTI n EMOTAUN 0TV
ETTOXN MOG €ival apkeTa dIaQopeTIKA amr’ &1 aTo TTAPEABAY, TTPog KaAUTEPN KATELBUVON Kal AUTO

avTikpoUEl Ta (oPePA TIVEULATA TTOU TTPOPNTEUOUV TNV KATAGTPOQH TOU TIONITIOUOU JAG.

Tl I T e e T B Tl e I T TN T Y

(amméToBiBAioTouSinger “Studies in the history and method of Science”)
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Extiunon

Eykvpotnta mAnpo@oplov

H loTopia Tng EmoTAung eivai éva diaxpovikd Béua, dpa 6mote PeAetnBei até kamolov €1d1kd Ba
éxel v id1a agia kai Baputnra. Or TAnpo@opiec TTou divovTal 0TV GUYKEKPIMEVN KPITIKA TOU
Xaghei yia 10 BiBAio «StudiesintheHistoryandMethodofScience” (emuéAeia Dr. C. Singer) eivai
KUPIWG TTPOOWTTIKEG ATTOWEIC, APOU Oev TIPOKEITAI YA ETTIOTNUOVIKY €peuva, OAAG QUTES ol
amoyeIg ival BaoIOPEVES TTAVTA O€ €CAKPIBWUEVA OTOIKEIO KOl ETIOTNHOVIKES WEAETES. TToAAG
otoixeia eivar oméd peAéteg Tou Dr. Singer. O Dr. Singer fArav évag agidoyog PpeTavog
EMOTAPOVAG, 10TOPIKOG TNE ETTIOTAUNG, O 0TT0I0G OTTOUdACE ApXIKA (woAoyia Kal ETTEITA 1OTPIKA.
Apxioe va evdlagEpETal yia TV I0Topia NG emMOTAUNG To 1893 £meita amd TapakoAoubnan
dlaAégewv Tou WilliamRamsay, o omoiog Atav évag Bpafeupévog e vouTeA xnuikdg. ETmiong n
0UCuyog Tou Dr. Singer, DorotheaCohen £TTiong 1GTOPIKOG TNG EMIOTAUNG TOV WONCE G€ OTPOYN

¢ Kapiépag Tou. (Cantor, 1997)

Emiong Pacifovrar oe peAéteg Tou Hopstock yia tov Acovapvrio Nta Bivial.OHopstockAtav
NopBnyo¢ kaBnyntig 1arpikig. Kard mv dikA Tou €peuva o Acovapvio Nta Biviol okommipa dev
dnuoaiotrololoe TIG epyaadies Tou yiari dev emBupouoe va Pabeutolv Ta amoTeAéouaTa TWV
gpeuvv Tou. Or onuelwaoelg Tou okoptioviav o€ BAaBog xpdvwv Kai o€ TToANG xeipdypaga. Ta
XeIpOypapa Tou Bpébnkav mepitou oTIG apxéS Tou 200 aiwva. Eivar yia guloyn 1Tou o id10g
oiyoupa ABehe va kavel kdmoleg avabewprioelg, aAd dev TpdAafe. Karamavotav apkeTég
QopéC e TO D10 Bépa, TTPoQaVWG OE DIAPOPETIKEG XPOVIKEG TTEPIGdOUC Kal KaTéypage Ta

EUPAPATA TOU XWPIG TUYKEKPIPEVN OEIPAL.

O Aeovdpvio Nta Bivial Atav véBo maidi, amokAnpog amd Tov Tarépa, Tou e ETEPOBAAN
adéA@Ia TToU TOV JIooUoaV Kal GUXVA TTapegnyouvTav amoé Toug auyxXpovoug Tou, oI OTT0i0l TOV
Bewpouaav kpuyivou Kai 6T kKouBalouae TTOAAG JUGTIKA Ta oTroia &ev Ba OTTOKAAUTITE TTOTE —
autds Quaikd aioBavoviav eyKataAeAEIdUEVOC Kal TTapeCnynuévos. ApyoTepa Eyive GTOXAOTIS
Kl emmaivouoe T povadid, yiari autr Kai Wovo divel xpovo yia pehémn. EAeye: «otav gical povog,
eioal 0 eautdg oou, GAAa av éxeic TTapéa, £0Tw Kai éva aropo, ical 0 pIodg eautdc aou. Kai av
UTTNPEETEIC BUO PEVTIKA, BiVEIG TOV EQUTO OOU GTNV KOIVWVIid, KATTOIEG POPEC TIC OKEWEIS GOU YIa

v 1€XVN- 10TE O€ d1aBePaiwvw 611 o€ autd Ba aTTOTUXEIC.»

Av kai o Acovapvto Nta Biviol Atav xwpic au@ifolia o ueyaAutepog vatoupahioTig Tou 150v
alwva Kal TTPETTEN va €iXE KATAVONTEI T GNUACia TV TTOIKIAWY avakaAUWewv Tou, TTapoAa autd

TTOPEPEIVE PETPIOPPWYV. (Singer, 1921)

13



BéBala og autd 10 onpeio Ba TpETEl va TovioTel 0TI 0 XACAET TNV KPITIKA TOU QVAQEPE! TTWG O
Neovapvio Nta Biviar dev eixe 1000 peyOAn emippory oty emoTiun 6co o MahiAaiog, 10T
emnpedoTnke amd 1o Tvelua TG ETTOXAG TOU, TTOU TOU ETTERAAE TNV ATTOKPUYN TWV AVOKAAUWEWY
TOU. 2€ AUTO TO Oonueio UTTAPXE! pIa avakpifela, kard Tov Hopstocko Asovapvto Nta Bivial fjrav
KAEIOPEVOG OTOV €QUTO TOU KaI Ogv NBEAE dNUOTIOTIOINGT TWV EPEUVWV TOU AOyw TNG Goxnung
TaAIBIKAG TOU NAIKIOG TTOU €TTNPEACE TTOAU TOV XAPOKTAPO TOU KOI TOV €KAVE KPUWivou Kal

QTTOAKO.

O1 peAéteg TouFahie yia Tov ahihaio. O Fahie Arav IpAavddc 10TopIKGS TOu TNAEYPAPOU Kal
éypaye yia omolov €ixe aoxoAnBei oto mapeAd6v pe v avakaAuyn Tou tAéypagou. O
FaAihaiog Tpoépyovtav améd evieAws OlagopeTikO TAaiolo amd Tov Acovdpvio Nra Biviol. O
mratépag Tou FaAiAaiou frav Adyiog, JaBnuaTikog kai Youalkds Kai BorBnae amoé vwpic Tov yIo
TOU yia TNV amdktnon yvwong o€ ToAoUg Toueic. O MaAiAaiog TAyaive o€ oxoAeio aAAa Ekave
kal TTOANG emiTTAov pabruaTta oto OTriTl Tou. H olkoyévela Tou, Tou €BEIEE OTI TIPETTEI va €ival
eCWOoTPEPNG Kal OTI €ival kaAd va poipdleoar TIC OKEWeIC oou pe Toug GAAoug, yiati €101
mpoayetal n yvwon. O Fahihaiog Aoimdv dnpoaicue Kal UTTOOTAPICE TIC 10EEC TOU WE WEYAAN
TOAUN. Ao pikpr nAikia paAioTa €kave TTOMEG avakaAUwelg, akdun kalr oav Traidi EQTiayve
pévog Tou diagopa Taixvidia kal PaAiota otav dev eUpioke KAatAAAnAa eapTruaTa, EQEUPIOKE
véd, OIkA Tou. MeyaAwvovTag o1 EQEUPEDEIC TOU YivovTav 6A0 Kal TTI0 oTroudaieg Kal TOAUNPES
kal yr autd apyloav oAAoi dvBpwtrol va Tov {nAclouv Kkai va Tov exBpeuovTal. Or apIGTOTEAIKOI
KaBnyntég, ol Inoouiteg, o1 TTOAITIKOI TNG EKKANGiag Kal GAOI QuTOi TTOU ETPEUAV TIC KOIVOTOIEG,
padeuTnkav evavtiov Tou Gvdpa Tou Toug amelhoUoE Je TV TEPACTIA yvwan Tou. Mn JTropwvTag
mAéov va TTOAeo0UV TIG aVOKAAUWEIG TOU Kal agoU gixav Eeueivel amé GMa emixeipipara, ol

exBpoi Tou aTpdenkav oTnv Beohoyia.

Metd a6 pepikoUg uriveg utroyeiwv diafouleuacwy o Tratep Coccini 10 1614 ATav 0 TPWTOG
TToU d1aKrPUEE avorxTd TTOAEUOo, atrd Tov duBwva g€ éva Krpuyua TTou €kave. AUTh n KAaTaoTaon
ouvexiotnke péxpl 10 1615 kar otaABnke oTo lepd Mpageio, dtmou n lepd E¢Etaon dpyioe va
TpayuaToTrolei puaTikéS Epeuveg. OAn auth) n kataoTaon ogv amelholoe pdvo Tov Mahiaio aav
dropo aAG kar OAn Tnv EMICTAUN KaI TIEPIOTOTEPO TNV Bewpia Tou Kotrépvikou. To Tdpioua oy
éByake n lepd E&Etaon 10 1616, Atav 611 0 FaAihaiog Ba Empeme va TrapaimBei amd v
d1daokahia fj TNV UTTOOTAPIEN TWV TIOTEUW TOU, 1 OKOWN Kol amd v OulATnon Toug, av
apvolvtav 8a @uAakiCovtav. ToTe 10 WOVO TTOU £yive ATav O6TI 0 MaNIAdiog avnoUxnoe apketd,

aQrivovtag yia Aiyo TIG ETMIOTNUOVIKEG OVOKAAUWEIC Kal ETEITa €kOOONKe didTaypa Tou
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armayopeue TV KukAogopia katolov ypartwy. Méoa og autd Atav kai 1o BiAio Tou Kotrépvikou,

TOU 0TT0ioU aVEDTEIAAV TNV KUKAOQOPIa TOU WEXP! «va DI0pBwOEi».

H deUtepn @opd Tou dIKACTNKE ATAV TO 1633, OTTOU APOU BACAVIOTNKE YIA APKETEC EBOOUADES,
ETTEITO KATADIKAGTNKE O€ KAT 0IKOV TIEPIOPITUOG, OTTOU KAl TTAAI OEV OTAUATNOE TNV ETTICTAN TOU,
aMa Twpa ma eavepd KatapefAnuévog amd TIC KAKOUXieg, TNV NAIKia Kal atmoyonTeupévog,

OuvéxIoe pe TTOAU TTI0 apyoUg puBuouc.(Singer, 1921)

O1 TAnpo@opieg TTOU TTaipvOUpE PECA aTTO TO KEIUEVO QaiveTal va eival EYKUPEG Kal yia évav
akopn Adyo. Bpébnkav kai dAeg Tnyég tou Givouv Trapduola eupruata. MNa mapadelyua o
Sarton(Maienschein J. et al., 2008) umroaTrpite Tapouoleg BETEIC e auTéG ToU XAGAET, TTWG e
v BonBeia TG 10TOpiag TG EMIATAPNG amro@elyovTtal Ta AdBn Tou TTapeABOVTOS, OTI QWTICEl Kal
TpowBel TNV €MOTAPN Kal 6T TTPoodidel paviagia, TPOTPEPOVTAS VA EUPUTEPD PETTEPTOPIO
1I5ewv yia emhoyn. Emiong oLibby (1918) umootApige 611 n loTopia ¢ Emotung eivai
TOAUTIUN, yI' aQuTo Kal TG XpelddeTal peyaAUTepo pepidio atr’ 0TI avaAoyei aTn yevikh laTopia.
Exel TOAG BeTiK@ 01071 PeAeTd TO TTOPEABOV yia xapn Tou PEANOVTOG, MIAGEL yia TNV OIOPKK
TPO0dO, €ival yeuatn Bloypagikd oToixeia Kai dgixvoviag 0TI UTIApXEl OXEon METALU Twv

O10QOPWV ETIOTNUWY, GWEEI TOV ETIOTAUOVA ATTO TNV OTEVOTNTA TOU JUOAOU.

0pLopnog Bacikwyv 0pwv
O opiouds Baaikwv 6pwv Agitrel evieAws aTmé To Keigevo Tou XagAel. O Adyog gival 611 TTpOKEITAl

yia KpITIKY) TTavw o€ éva BiBAio kai dAor o1 opiopoi egnyolvTal yéoa o€ autd. ETTiong n KPITIKA
gival ypaupévn kal gav dokiuio Kai 1o dokiuio ¢ opiouol Trpétel va gival auvtopo (‘Ekppaon-
‘EkBean) kai éx1 va pakpnyopei e&nywvtag opiopous. Ao v AAAN TTAEUpA GuW¢ TTPETTEl va
gival eUAnTITO KO EUTTPOOITO 0TO TTAQTU KOIVO (Matravoutoog, 1989). AT Tnv oTIyur OUwWS TTou
gival Tautéxpova Kai KPITIKA moTnovikou BiBAiou, 10 Koivé TTou ameuBovetal €xel AdN kATOI0

ETTITTED0 POPPWONG Kal dev XPeIAleETal ETTECNYATEIC.

Ka@apotnta ¢ yAwsoog
To Keipevo £xel ypa@Tei 10 1926 Kal CUVETIWG N YAWOOT TTOU XPNCIHOTIOI000QV EKEIVN TV ETTOXT)

gival TTOAU dlaQopeTIK ) ammé TNV OIKf pag. To TPWTOTUTTO KEipevo €xel o€ TTOANG onueia
duovonTo TIEPIEXOUEVO OXI UOVO YIa UETAPPATT, OAAG KOl WG KATAvONan Twv ayyAIKWv 0pwv,
0101 xpnolpotroloUval AéEeig o1 otroieg Ta dev eugaviovral oUTe Kav OTNV ETTICTNHOVIKY

KoIvoTnTa.
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EmimpoaBeTa n TaYKOOUIOTTOINGT TToU EEKivnOE va eu@avideTal amo TIG apxEG Tou 200 aiwva
ekivnoe va diagopoTrolgi Kail Tnv ayyAikr yYAwood, agol apxioe va dEXETAI ETTIPPOEC OTIO TNV
auepIKavIKr Kal auaTpareqikn didAekTo. Emtiong kai péoa atnv idia tTnv Bpetavia dpyxioav va
TTPOKUTITOUV YAWOOIKEG OAAYES, OTTWG OTI DIAYOPa CTOIXEID TG YAWOTTAG TNG EPYATIKAG TAENS
Tou Aovdivou apyloav va d1EiodUouV Kal va dIaQopOTIoIoUV TNV YAWO T TNG HECTIOS Kal TNG
avwtepng TaENc. TEAog péxpl Tnv dekaetia Tou 1960 Trepitrou, n ypaTT Kal n OMIAOUMEVN
yhwooa eixav peyahes diagopéc, kaBwe n ypatTi ATav auTr Trou €BeTe Tov TAXN YIO TO TTWG
ETTPETTE VA €ival n YAwooa Kal ) opiAoUPevn ATAV ATTAWG £va KOPUATI AVEU ONPOTiag 1 Kal Kauid
@opd amAd vipotmaoTikd. Autod AMate amd TIc apxég Tou 210V aiwva, 6TTou n KaBouiAoulévn Kal
Ol OUVTIPACEIC TNG WTTopoucav TAéov va XpnoldomoinBolv kal OTa €Tionua  Eyypaga

(TwentiethcenturyEnglish, n.d.).

Alkaroovvn
O X&EAETXPNOIHOTIOIEN YEVIKA OTNV KPITIKA TOU ETTIXEIPAKATA YIa va GTNPIEEI TIC ATTOYEIS Tou, Ta

otroia gival eptepioTarwpéva kai dikaia. EKToc amd pepIkES eCalpéoelg, OTTwG OTO OnEIo TToU
MIAGEl yia Toug eEeAikTIKOUG, adikei Toug Paley kai Owen Aéyovtag Twg OTa XEpIO TOUG Ta
dedopéva Tou eixav egarpioTnkav, evw o AapPivog kal 0 Hooker Ta GUUTIUKVWOQV O€ [ia £VTOVN

TTPAYHATIKOTATA.

O Owen apxIka ouvepyaoTnke e Tov AapPivo yia Tnv egENign Twv e1dwv. MioTeue etmiong ot €idn
oav Tov avBpwto dev eixav dnuioupynbei amd Tov O¢o.(RichardOwen, 2014) Emerra amd my
¢kdoon Tou “OriginofSpecies” Tou Aapivou, Gpxioe va kavel kKamoleg aviparikég dnAWaOEIG,
apvouvtav TV eykupdtnTa TNG avakdAuyng, émeita emkaAolvTav Ayvola €mi Tou BEPATOS Kal
070 TEAOG I0XUPIOTNKE TTWG AUTOS TIPWTOG OKEPTNKE TNV 10€a TNG £CENIENG DEKA XPOVIA TTPIV TOV
AapBivo.(Waggoner, 2000) To yeyovég eivar 611 0 Owen Atav utrooTnpIKTAG NG €EEAIENG Kal
BonBnoe kai otV apxIkA epyacia Tou Aapivou yia v avamtuén g Bewpiag Tou. To 0TI YETA
evavTiwenke o@eileTal amokAeIoTIKA 0Tn {AAIO Kal 0TO pioog Tou éTpe@e yia dtrolov GAAov
KOTAQEPVE KATI KOIVOTOUO OTOV TOpED TOu. Aev utropoupe Aoimmov va Troupe 61t o Owen dev

XPNOIHOTIOINOE OWOTA TA HEDOUEVA TG CUYKPITIKAG OVATOMIOG Kal TNG EUBpUOAoyiag.

O PaleyAtav 0 «Beohoyikdgy Tatépag Tou AapBivou. Hrav BeoAdyog kal 10 TTI0 ONUAVTIKO TOU
¢pyo firav 10 “NaturalTheology” oTto omoio TpooTTABNOE va CUVOEDEI TNV QUOIK ETTIOTAKN UE
v Beohoyia. O AapBivog apydtepa daveioTnke TIC KUPIES ETIOTNUOVIKEG BIOAOYIKEC £EVVOIEG ATTO

v Beoloyia Tou Paley. O idiog o Paley améppimre 10 yeyovog OTI utmopei otV UTrapén Twv
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oviwv va Emaite kamoio pdho n TOxn. MioTeue 611 OAa fTav oxediaopéva amé Tov Ood kai dev

mioTeue oV QUOlKr emAoyn. (Achtner, 2010)

O Aappivog evw piholoe o Bewpia Tou yia TNV QUOIKN €TTIAOYA, v 0 Paley yia Tov Ogd wg
onuioupyd kai oxediaoTn, ulobétnoe amod Tov Paley v memoiBnon g mpooapuoynig, 1o OTI
OnAadr) 6Aol o1 opyaviouoi e KATTOI0V TPOTTO TTPooTTafolv va TTPpocapuoaTolV aTo TrEPIBAAAOY

oTo omoio (ouv. (Waggoner, 1996)

Aev ptropouUpe Aoimév va katadikaooupe Toug Owen kai Paley 611 o1 Bewpieg Toug fTav eViEAWS
AxpnaTeg kal O11 dev dlayelpioTnkav owaTd Ta dedopéva TToU €ixav aTa XEpIa Toug. ANwOTE N
petémeita Bewpia Tou AapBivou kai Tou Hooker, BacioTnke g€ TOAG onpeia OTIC TTPOYEVEDTEPES
Bewpie¢ autwv Twv dU0 avipwv. Apa o Xdaflei oe autd TO onueio @aiveral AdIKOG Kal
uttepPoAIKOS, BewpwvTtag Tn douAEld TOug EVTEAWS AxpNaTN Kal AyovTag TTwG: «Ta HEdOUEVA TNG
OUYKPITIKAG avaTtoyiag kal euppuoloyiag, Tou apmaytnkav amd 1a XEpIa NG OXOM\S NG

«QUOIKAS QIAocoPiacy Kal Twv TEAEOAOYWY, aTa Xépia Twv Owen kai Paley e€atyiotnkav.»

2Tn OUVEXEID OUWS MIAGEI yia Tnv oTevi) oxéan Tou AapPivou pe Tov Hooker, Gviwg o1 dU0 Toug
avémTuéav pia peyain Bewpia, Tnv Bewpia TG eGEAIENS Twv €1dwv. ZuvavtiBnkav 1o 1839 péow
€vO¢ KovoU yvwaToU atnv AyyAia. O AapBivog frav apketd @IAdoBevog kal dev déxovTav oAU
k6ouo ato ot Tou. O Hooker Atav évag amm’ Toug AiyooToUG ETTIOKETTTEG, OXEBOV KABNUEPIVOG
oTov 0TToi0 0 AapBivog ékave APKETEC EPWTHOEIC TTOU agopoloav Botavoloyia, yewypagia K.a.
(Aoyw Tn¢ €101kOTNTOC Tou Hooker TTou ATav BotavoAdyog). EAeye kabnuepiva atov Hooker v
TPOOJO TTOU £KAVE GTNV EPYATia Tou Kal {nTouae T yvwyn Tou o€ didgopa Bépara. O AapRivog
10 1843 (fjtnoe amod Tov Hooker Tnv BotavoAoyikr Tou guloyn amod Ta vnold Mkaharmaykog, éva
HEPOG TTOU apydTEPO AOKNOE TTOAU peyAAn £TTIppor| oV OTITIKA Tou AapBivou yia ta €idn. Xdpn
otov Hooker ouvéAaBe yia TpwTn @opd TG VEES 10€G yia TV TTPoEAEUan Twv €18Wv.(Seward,
1912)

AoyK1] KoL 0pyavwon)
To Keiuevo Tou XAEAET Exel apketa kaAf doun. Paiveral oe autod EekdBapa n apxn, n péon kai 10

TENOG. TNV apXN Mag 10ayel oTnv loTopia Tng ETTIOTAUNG, 0TO TI AuTA TTpayUaTEUETAl, TTOIA ival
T 0QEAN pag omd authv, TOCO onuavtikh eivalr kai divel Tapadeiypara yia 10 WG
xpnoidotroinBnke ato apeABOv. H apxri kGbe keipévou TTPETTEl va KEVTPICEl TO EvOIAQEPOV TOU

avayvwaTn yia va ToV KpATAoE! Kal aTnV UTTOAOITTN avayvwaon, KATI TTou 0 XACAET KaTagEPVEL.
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21N PEOT TOU KEIYEVOU, TTOU €ival TO KUPIO WEPOG, MOG MIAGEL yia TA GNUAVTIKA KATA TV ATTown
ToU Xaghei pépn Tou PiBAioucTa otroia aokei KPITIKA. KGBe @opd TTapabEtel pia mepiAnyn Tou
OUYKEKPIPEVOU anEiou Kal PETA e&nyei Tv BIkr Tou Béon Tavw aTo BEpa. Mepvwvrag amo 1o Eva
onpeio Tou BIBAiou oT0 GANO, TTAvTA UTTAPXEI OUVOEDN METALU TOUG, XWPIC va a@rivel Tov
avayvwaoTn Petéwpo. MIAGer yia Thv diagopeTiki aTaon Tou EAANVIKOU wuaAoU amevavtl atny
EMOTAUN, TNV oUYKpouan Tou MaAiAaiou pe TRV TTapadoaiakr @IAocogia TnE ETTOXAS TOU, YIA TV
avamTugn NG MovTépvag EMOTAUNG, Yia To WS ERAeTTav o ‘EAAnveC Tnv €mOTAPN Kail T0
oloTnua Tagivounong Toug, yia TIC dlagopE TG emippong Tou Mahidaiou otnv emoTAun o€
oxéon pe tov Acovapvio Nta Biviol, yia Ttoug malaiofotavoAdyous kai TEAOG yia Tnv

AavBacpévn Bewpia Tou {woldyou Kolliker.

To TéA0G TOU KEIPéVOu eival apkeTd duvatod, aigl6doto kai divel epeBiouara yia okéyn, Aéyovtag
TTWE N 10TOPIA TG EMIOTAPNG €ival Yia TTapryopn WEAETN Kal OTI N KATAGTPOQK TOU KOGHOU gival
TTOAU Hakpid akdun, agou n avBpwétnTa amd BioAoyikh OKOTTIA BpioKeTal AKOUN OTnV TTAIBIKA

nAikia.

TuvnOopéva Adon
270 Keipevo Tou XAGAET Bpiokoupe QpPKETEC PIAOTIKEG VEVIKEUOEIG OTTIWG oI Ppdoelg: «O,Ti

TMOTEVAWE KAIVOTOPO TNV ETTOXN HAG, @aiveTal Twpa TaAIo», «I'T" autd 1o Adyo 61OV 1 I0TOpPIa
peAeTarTal xwpic egumvada eivar o Aiyotepo TTOAUTIHOG KAABOC», «H @avraaia eival amapaitnt
OTNV EMOTAUN 6TTWG Kal € KGO GAAN TrveupaTikh dpaatnpidtTa. AMG dev péTrel va avardpel
N B€on Tou EmIoTNPOVIKOU pualou. Av yivel autéd Ba akoAouBrael kataaTpo®ny», «O1 TpoenTEiES

TOUG pTTopei va Byouv aAnBivég, aAAG o1 uToBEaEIg Toug eival aiyoupa AavBaoUEVESY.

Emiong Bpiokoupe umepamAouaTeoeig: «Auth Aoimmdv n auAhoyr| dedopévwy, TTOU yia KATTOI0UG
amoTeAEl TNV TTPAYMATIKOTNTO TWV QUOIKWY EMIOTNHWY, €ival uovo pia TepdoTia ouloyh
YPOUUATOCAMWY, TiTToTa TTAapaTTdvw amoé éva dwHATIO YEUATO AxpnoTa TPAyuaTay, «aAAG TTrye

7600 POKPIA WOTE VA TIEPIYPAYEI KA VO OKEPTET pIa TTAAPN O€Ipd (TTou dev UTTAPXE KOBOAOU!)».

YTTapxel pia avTipaon oTo OUyKeKpIpévo épyo. Evw pag Aéel «H yvwon Bewpouvtav To idio
TTOAUTIUN OTT6 TOUG OPXAIioUS KaI Toug aUyxpovoug. AAG oI apxaiol dev ixav akOUa avakaAUWel
ToV TPATTO YIa va diatnprigouv Tov Bnaaupd Tng yvwaong amo yevia o€ YeVIA Kal yia va TO KAVouv
dl0Béoiyo oe 6o TO avBpwtivo €id0g, 0 EAeyxo¢ Kal n Kataypagrn Atav amapaitnra-
KOUpaOTIKG, aAG amapaitnta.y Emeima €xel pia uroonueiwon mou Jag Aéel o11: «To id1o 10X Vel

kail yia v ioTopia. H EAAnvIKA 10Topia Tn¢ KAaoaikAg repiddou gival Eva xpovikd Tautdxpovwy
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yeyovotwy. O1 ‘EMnveg dev gixav oUoTnua povipwy apxeiwv, 6mwg ol Aiyommiol, i akdua
TEPIOCOTEPO QUTO TTOU  €ixav OTnv Karoxf) Toug ol Kivédol. V' autd kai n I10TOPIKK TOUG
TTPOOTITIKA TTPETTEN va ATaV TTOAU £MITQOAAG yia 6Aa Ta yeyovdTa TToU €ixav oupBei o TTaAIG
atmmo pia yevid kal kat.» AQoU AOITTOV OTO TTPWTO KOMMATI Jag Tovidel OTI oI apyaiol dev gixav
aKopa avokaAuyel Twg Ba diatnpouv apxeia, oty utoonueiwon pag Aéel Ot oI apxaiol

Aiyutriol kai Kivédol gixav o0aTnua povIdwY apxeiwy.

TéNog WIAGel yia kaTToloug We Goxnua emiBeta «Emiong xAeudloupe Tov paipoudoouyypagéa
Trou BePaiwvel OTi €ide XAveS va ekkoAaTTovTal o€ dévipaly, TTou oav EMOTAUovVAS Ba ETTPETTE va

d1aTNPACEI TO KUPOG TOU KAl TNV EUYEVEID TOU.

& TLKOWO amevOiveTal
Auth n KpITIkr) Tou X&EAeT aTo BIPAio “Studiesinthehistoryandmethodofscience” eivar BéBaio 4t

ameuBuveral o€ koIvé emoTNUOVWY, Aoyiwv Kal YEVIKA avBpwTwy Twv ypauudtwy. Kipia
ETTIKEIPAMATA YIa QUTH TNV AtToyn €ival apxIKa n xpovoAoyia mou ypa@tnke 1o BIBAio, To 1921.
Ekeivn Tnv emoxy o amAdg Aadg Atav oTnv TTAEIown@ia Tou aypapparog, GAa Kai av KAtmolog
gixe TNV TOAUTEAEIO va yvwpilel ypa@n kal avayvwan Ta XPnolJoTroioUoE yia va KAAUWEI

KOONUEPIVES TOU aVAYKES Kal X1 yia va dIaBAcEl TIG EEENIEEIC TNG ETTIGTNUOVIKAS KOIVOTNTAG.

211G apxEg Tou 200 aiwva dpxloe atnv AyyAia n avapdp@wan Tou EKTTAIBEUTIKOU OUOTAPATOG
kal n kaBiEpwan TG dnudaiag ekmaideuang. Méxpr T0Te N ektraideuon ATavV KUPiWG TTPOVOHIO
TwWV TTAOUCIWY OIKOYEVEIWV KAl OUYKEKPIMEVO Twv TTAOUCIWV ayoplwv. Ta Kopitala, av frav
apketd Tuxepd, pdBaivav ypagn, avayvwaon kai ypappatikd (Gillard, 2011) To 1918 €yive
UTTOXPEWTIKA N OeutepoPabuia ekmmaideuan uéxpl 10 140 €10¢ TG nAikiag. To 1944
OnuioupynBnkav oty AyyAia o1 diaxwpiopoi Twv PBabuidwv ota oxoAeia, ae OnuUOTIKA,

deutepoBaBuIa olyypova Kai deutepoPabpia Texvika.(EducationinEngland, 2014)

KarahaBaivoupe Aoimév mwe 1o BIAio Tpoopiovtav yia Ty eMOTNUOVIKA KOIVOTATA KAl KUPIWG
auth NG AyyAiag kai iowg Kai Tng AUEPIKAS Adyw TNG ouvAPeIag TG YAWaoag. MNa TIG UTTOAOITTEG
Xwpes NG Eupwting dev ummopoUle va eigacTe aiyoupol yia 1o TG0 UKoAo Ba ATav ekeivn TNV
€mmoxn va uetapadetal kabe BiPAio, To otmoio dev €ixe deiel akdun peyaAn cuveloQopd oTnV
eCENIEN g emoTAENG. H KpITIKA Tou XagAei TTou ypagnke 10 1926 010 Aovdivo £xel akpIBwg TO
id10 koIvé e 10 BiPAio, 816TI 0 Aadg Exel akOun To id10 ekTTaIdEUTIKG GUOTNUA. 2T OIKA Wag
emoxn, 1600 10 PIBAI0, GO0 Kal N KPITIKA TOu, TuyXAvouv peyaAUTEPNG OTTOBOXNG aTIO TO

avayvwaTIKO KoIvO, Kupiwg Adyw Tou uywnAGTEPOU TTOGOGTOU HOPPWAONS TOU TTANBUCHOU Kal TG
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XPNOIMOTNTOG QUTWV TwV KEIPEVWY, wg BorBela yia Tnv e0pean CUOXETIOUWY KAl TTNyWV yid

d100TAUPWAT OTOIXEIWV TUYXPOVWY HEAETWV.

Avtidoyog

MMpoownikég anoPelg

21NV apxn Tou apBpou Tou 0 Xaghei pag Aéel Twg n loTopia Tng EMOTAPNG €ival 10 810 TTOAUTIUN
HE TNV I0TOpIa TG TTONITIKAG 1) ME TV 10TOpia TG Bpnokeiag. H dmown Tou auth €ival TOAU 0pBA,
01011 OTTWG €xoude AdN TEl N loTopia TG EMOTAUNG €ival ouaIOOTIKA GUVUQACUEVN HE TOV
TONITIONG Wag, av dev gival n idia n 10Topia Tou TTOMITIOPOU Wag. Av dev uTrhpxe n loTopia TG
EmoTtAung dev Ba yvwpiape Ti £xel TponynBei TOV EMIOTNUOVIKS TOWEA, € OTTOTEAETUA VO NV
uTTopei va mpoayBei n emoTAun, agou dev Ba Epape T Exel AdN avakaAu@Bei, dev Ba eixape Eva
onpeio ava@opdg yia va unv &avakavoue idia Aadn ue 1o apeABov. Mwg Ba pmopoloaue va
kGvoupe véeg avakaAUwelic Tou Ba kdvouv Tn {wr pag eukoAdTepn, av dev yvwpioupe
@aivopeva, vououg kar atoixeia; OAa autd pag Ta TTapéxel amAdxepa kal akota n loTopia g
EmoTAUNG,OTIwG €miong ava@épetal kal aTnv KPITIKr Tou XagAei «Mag BonBd va kpivoupe v
TTPOKTIKA €QAPHOY TwWV PEBAdWV TTOU XPNOIMOTIOIOUVTAI G€ DIAQOPETIKEG XPOVOAOYiEC Kal O

O1aQOPETIKA £Bvn.»

Apydtepa avagépel 611 eATTiCel 0TI TO PABNUa TG laTopiag Tng EmaoTAung Ba ival avamdomaaTo
PEPOG TNG emOTNHOVIKAG ekmTaideuong. Ta Adyia autd tou Xa&&Aeito 1926 uoidlouv oav
TPOPNTIKA a@ol TrepiTou 40 xpdvia apyoTepa Eyive TTPOOTIABEIO ATTO TO TTAVETTIOTAMIO TOU
Harvard va evrayBei n loTtopia Tn¢ EmMoTtung otnv d1IdA0KOAIQ Twv ETMIOTHUWY e TTONU BETIKA
armroteAéopara.(Russell, 1981) Kar tou 6a avamruxBei mepetaipw apydtepa. Auté tou Ba
ToUpe Twpa ival 611 n lotopia T EmoTAung pmopei va oupdaiel TOAD ammoteAeouaTIKA OTNV

TPOWBNON NG EMATNUOVIKAG EKTTaIdEUDNC.

2T ouvéxela avagépel Ot «H emaTAun oTadiakd apyiel va emBANEl Ta cuaTANATA OKEWNG
¢, mavw o€ dAa ouaTthuata.» Kai Al o guyypageag BAETTEl apkeTd prpoaTd amd v ETTOXA
Tou. To 1926 otnv AyyAia, UTTApXav OPKETA E€TICTNPOVIKA ETITEUYMATA, TA OTIOIO OMWS
meplopidovtav €ite oTa TAGIOIO TwWv PIOPNXAVIWY EITE OTA ETMIOTNPOVIKA EPYOOTAPIO TwWV
TTAVETIOTNMIWY. H EMOTAUN KaI TA EMITEUYUATA TG OEV EiXaV AKOPA OUCIACTIKA PTTEI HEC OTA
OTTTIO KAl 0TV KaBnuepivoTnTa Tou AaoU. H nAektpodoTnan atoug dpouous Tng AyyAiag éyive
yUpw oTIG apxé¢ Tou 200U alwva. ZTa OTTiTIo OUwS deV UTTAPXE AKOUN NAEKTPIKO pelua. Movo
KGOl OTTiTIa TTAOUGiWV €ixav nAEKTPIKG pelpa kal autd o1 amd Biktuo, aAAG attd 1IBIWTIKEG
yeWnTPIEC. To NAekTPIKG pelua ApXIOE va uTraivel Yéoa aTa OTTiTIa Twv BpeTavwy Tepitrou my

Oekaetia Tou 1930 aANG kal autd pévo yia QwTIoMO. TOTE Apyloe va avomTUoOETal KAl N
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Blounxavia OIKIOKWY NAEKTPIKWY GUCKEUWY. To iKTUO TOU PEUPATOG £YIVE KPATIKO TO 1948 oTnv
AyyAia, kar apyioe oy olyd va aveBadel Ta Bar Tou OIKIAKOU PeUNATOS WAOTE VA UTTOPOUV va

XPNOIHOTTOI00V KaI GAAEG OIKIAKEG TUOKEUEC. (Biscoe, n.d.)

Mrraivovtag AoImmov apyIka n ETIOTAPN KAl T EMITEUYPATA TG GTNV KABNUEPIVI {wr) Twv Aawv
KaI apyotepa o€ KABe Ekpavan g (wr¢ Toug apxilel kail emMBANEI Ta ouoTAUATa OKEWNG TNG

TTAvw OTa UTTOAOITTO CUCTANATA.

O ouyypagéag avagépel emmiong: «H Bewpia Tou AivaTaiv Kal Ta TEIPApATa yia TNV £TIBERAiwaT
G ToU EQUTPWVOUV amd auTh Tnv Bewpia @épvouv TV EMOTAUN O€ dlaudyn Me TV
TTapadoalakn @IAocogia. ZuputepaouaTikd, kamoiog 6a Yropouae va Trel 4Tl n oUYKPOUG Twv
Bewpiwv Kal Twy TEIpapaTwy Tou Fahidaiou We Tnv TTapadoaiakr @IAocoia TNG ETTOXNAS TOU,

TTPOCPEPEI EvaV ECAIPETIKG I0TOPIKO TTAPAAANAIONG e TNV TTapoUCa KATACTOOT. »

Otav Aoimdv piAGel yia 10Topikd TapaAAnAiouo, @aivetal akpipw¢ o€ autd 10 onueio n
xpnoiotnTa ¢ lotopiag g EmoTiung. Méoa amd v yvwon Tou TapeAB6VTo¢ UTTopoUE va
XPNOIMOTTOINCOUPE CTOIXEI yIa TV €mMITUXia Kol Tnv €UKoAia Tou péAAovTog. vwpilovrag
aKpIBWS TNV Kardataon Tou Ppiokétav o MahiAaiog, OTTWG avagépBnKe Kal TAPATIAvw, ToV
TTOAEO TTOU OEXONKE, Ta EUTTOBIO TTOU TOU £BaAav, TNV amopPIYn TwV avakAaAUWEWV Tou oav
QIPETIKEG Kal evavTia OTn Bpnokeia, Ppiokoude BoRBela yia TNV QVTIUETWTTION TTAPOUOIWY
KOTaoTAoEwy, Bpiokouue AUOEIS OoTa TTPORAAUATA TTOU Wag amacyoAouv. Me tnv yvwaon Tou
TTOPEABOVTOG £XOUNE EVO ONPAVTIKG TTACOVEKTNO OTTEVAVTI GTNV KOKEVTPEXEID Kal TV BUCTTIOTIAL.
MmopoUue va amodei¢oupe 611 kal aTo TTAPEABOV £yivav akpIBwG Ta idIa yeyovaTa Kal UETA e TO

TEPACHA TWV XPOVWY ETTAABE N dIKAIWGN TWV IOEWVY, AVTIARYEWVY Kal AVOKOAUYEWV.

21NV KpNTIKA yiverar avagopd o1 o Acovdapvrto Nta Bivial dev gixe 160N €Tmippon atny €MOTAWN,
600 o lahidaiog d16T1 o Nta Biviol ékpufe Ta onueiwyatdpia Tou Adyo Tou TveUPATOG TTOU
€TIKPATOUdE OTNV €TTOXA TOU Kal TTPOCTale 10 o@payioua Tou WuahoU pe povagid. Omwg
ava@ePBnke Kal vwpitepa uTtapxel pia avakpipeia, d1611 kata Tov Hopstocko Acovapvto Nra
Biviol fitav kAeigpévog atov eautd Tou kai dev BeAE dnpoaioTroinan Twv EPEUVWV ToU Adyw Tng
Aoxnung TaIBIKAG Tou NAIKIAg TTou €TTNPEACE TTOAU TOV XOPAKTAPA TOU KAl TOV €KAVE KPUWivou

KQIl aTTOPAKPO.

2Tn OUVEXEID YiVETAl ava@opd TTwG N GavTagia €ival amapaitnTn otV €MOTAPN OTIWG KAl O€
kOB AAAn Tveupatiki dpaatnpidTnTa. H @avracia BEPaia kATw Ao opIoPEVES TTPOUTIOBETEIG,
01611 dla@opeTikd Ta TTPAYMATA PTTOPOUV VA TTAPOUV TTOAU daxnun Tpot. lNa va xpnolyotoinBei

N eaviagia otV EMOTAUN TPETEI TTPWTA KAl KUPIA va UTTAPXEl MO TTOAU opBry yvwan Tou
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TEPIBANOVTOG TTOU €XEI OXEON ME TNV OUYKEKPIPEVN ETTICTAWN, TNV €pEuva i TNV avakaiuyn.
Emiong xpeiddovral cuvduaopéveg TTPooTabeles gavTaciag yadi Ye tv d0vapn NG KPITIKAG
okéyne. H eavraaia xpeldletar yia duo Adyoug. O Tpwrog ival 0TI pag fonda va eaviaoToue
Twg Ba eCehixBei pia kardotaon, Tw¢ Ba avidpdoel Eva aToixeio. O deUTEPOG ival OTI pag
BonBa va BuunBoupe TTOAQIOTEPEG TTAPATNPACEIG KAI VA TIG OUVOUACOUUE WE VEEG WATE VO

QvaKOAUWOULE KATI KAIVOTOWO.

21NV EMOTAPN OUXVA 00XO0AOUPOOTE Kal PE TN OXECN AITIOU- ATTOTEAEOUATOG, OTO PNXAVIOUO

avalTnong Tou aitiou Yag Bonda n eavracia We TEVTE AEITOUPYIEG:

e 2NV EMAOY TNG GTIYMA A TOU QVTIKEIYEVOU TNG TTAPATAPNCNS

e ZTnv dI0KPITIKA aAAayA auToU TTou TrapaTtnpeiTtal

e 2TnVv eUpean PonBeiag, n omoia OIEUKOAUVEI TV TTOPATAPNGN KOI GUXVA OTTOTEAEI
TpoUTdBeon yia va KaraaTei duvaTr n TapaTipnon

e  XTnV TTApATAPNGT AVTIGTOIXiOG /) AVOPOIOTNTOG

e 2TnVv dnuioupyia piag uréBeang

zav TTopadelypa £xoupe TV TEpiTTwon Tou Faraday. MMioTeue oty oxéon WeTatl QwTog Kal
NAEKTPIOUOU KaI TTPOOTIABNOE va avakaAUWel auTtrhv oxEéon yia 23 xpovia. TeAlka Tnv PPAKE Je
NV ETMIPPOA TOU PAyVNTIOPOU pE TNV pop®h Tou TToAwpévou ewtdg. O idlog o Faraday ueta v
avakaAuyn Tou o€ Eva ypauua tou €0TeINe a€ évav guvadeA@o Tou éypage: «Mnv TTIOTEWEIS
TTWG AMOUV KATTOIOG TTOU OKETITOTAV TTOAU BaBId, 1) &TI fUOUV YWWOTOS WS AVBPWTTOS PTTPOOTA
amo TV €moxA Hou. Huouv amAd évag dvBpwTtog ue oAU {wvTavh gavTacia kal umropoloa va
MOTEYW WE TNV id1a UKOAia TO «XiINIEG Kal Wi vOXTEG» OTTWG Kail Tnv EykukAotraideia.» (Hoff &
Springer, 1967)

210 TEAOG TNG KPITIKAC TOU O GUYYPAPENS avapEéPEl TTwG N avBpwttdTnTa ammd PIOAOYIKK OKOTTIA
givar og oAU veapn nAikia kar Ot dev TepIPEvEl Kaveig ammo éva TTaIdi va QvTIMETWTTIOE! Ta
mpoBAquara ¢ CwAc. Autd BERaia To amavTdel o€ autoug TTou TTPORAETTOUV KOTAGTPOYK TOU
ToAImopoU yag kai TG idiag g avBpwmoétnTag. Oviwe TOAEC TPdoPaTEG HEAETEC £xOUV
amodeitel 61 To avBpwTivo €idog eival iowg 10 €i00¢ PE TNV WIKPOTEPN NAIKIa TTGvw 0T yn.
20powva pe v weAétnCollins, Guyer&Charkravarti (1997) Twv 0 utroAoyiopdg NG nAIKia evog
eidou¢ Bpioketal TTaparnpwvtag TI dlaopéc Kal TIG UeTaANGEelc oTo DNA kar Kupiwg o DNA
TWV JIToXovopiwy, We autoUg Toug UTTOAOYIOHOUG AoITTOV N nAIkia TG avBpwmivng QUARS ival
mepitrou 1.000 e 10.000 yeviée.(Collins, Guyer, & Charkravarti, 1997)
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ZWOTECG KAL AXVOAGUEVEG ATIOYELG TOV CUYYPAPEX
MEoa OTnV GUYKEKPIPEVN KPITIKF) UTTAPXOUV TTOMEG CWOTEG IBEEG, TTOPATNPRATEIS KAl KPITEIG atrd

TOV XAGAET.

«O,m moTelope KavoToo oty emox pag, @aivetar Twpa mahid.» Kabe avakaAuyn otav
Tpwrogppaviletal pépvel vBouaiaopd Ox1 ubvo aTov EQEUPETN TNG OAAG Kal GTO KOIVO, €iTe gival
EMOTNHOVIKO €iTE aTOV OTTAO KOOWO, aUTO €xEl OXEan We TNV QUON NG avakaAuyng. Me Tov
TEPAOUA TOU XPOVOU OUwG, EpxeTal ouvhBwg KATI VEO, o vé avakGAuyn, JeE kaivoupia
dedopéva tou TTpoadidouv vEa TIvor) Kal iowg VEES XPATEIS TG avakGAuyng kai KaBigTolv Ty
TTponyoulevn TTaAId. 'H umropei va unv PpeBei TiTrota T0 VEO OTOV GUYKEKPIPEVO TOUED. AAAG Kal
pévo Ot auTr n avakdAuyn £yive yvwaTh Kal e@apuoletal TTAEov Pe DIAQOPES AEIToupyieg TNV
kavel TTpoPAEWIUNKkarl aviapr). H idia n @uon Tou avBpwtrou gival TéToia TTou evBouaialeTal Je
KOBETi KaIvoupyio Kal UET@ amd Aiyo Adyw aviag 1o agrivel kal TIpoxwpa aTo VEo, GTO KavoUpyio

KaI avegepeuvnTo.

«O PeyaAog GYKoG COKPIBWUEVWV GTOIXEIWV TTOU UTTAPXOUV OTA ApXEID TWV QUOIKWY ETTIOTAPWY
dev €xouv agia amd péva Toug.» Ta aToixeia Tou utrdpyouv otroudnTmoTe, amé pia BIBAIOBAKN,
Mo €peuva, éva apyeio Xwpic va avaAuBolv, va GUOXETIOTOUV Kal va UTTEl Kal Aiyn @avragia
OTIWG TOVIOOYE VWPITEPA YIa va PTTOPECEI VA Ta GUVOUACDEI €ival atmAd vekpa aToIxEid, paupa
otiypara mavw oe Aeukd xapti. Av dev yivel ammokwdikotroinan, kal pdAiota KaBe popd o€ kGOE
Topéa XpeldleTal va yvwpidoule Toug KwdikoUg Kal Tnv opoAoyia Tou Topéa av BEAoUpE va yivel

owaoTA n availuan, dev uttdpyel AOyog GUAOYAG OTOIXEIWV.

«Orav ta dedopéva TG TUYKPITIKAG avaTopiag Kal G eUpuoloyiag aptraytnkav amo 1a xEpia
NG OXO0AAS TG «PUTIKNAS GIANOTOQIag» Kal Twv TEAECOAGYWV Kal XpnoldoTroIRBnkav améd Toug
eCeNIKTIKOUG, OA0 auTo £@epe pia PeydAn ameAeuBépwaon aTo avBpwtivo Trveupa. O1 Paley kai
Owen xpnaoipotoinoav Ta idia €idn dedopévwy 6w 0 AapBivog kal 0 Hooker. Z1a xépia Tou
€vO¢ CeuyapioU Ta dedopéva eCaTuioTnkay, Evw OTOUG GAAOUG GUUTTUKVWBNKAV O€ Wia €vovn
TpaydaTIkOTTA.» OTTWG avaeeéPBnke o€ TTponyoluevn evotnTa, ol Paley kai Owen dev égracav
BeBaia aav e¢eAikTIKOi 0T id10 cuPTIEPATUATA Kal Bewpieg pe Tov AapPivo kai Tov Hooker, aAa
Ba Atav umepPoAikd va avagépoule TwG Ta dedouéva aTa XEPIA TOUG eEaTuioTnKav agou o
Owen Arav apyika auvepyatng Tou AapBivou kai ata Tpwiya aTadia TG epyaaiag Tou, ToAAG
Tpayuata Ta avakdAuwav pali kar ato épyo Tou Paley atnpixtnke o AapBivog, aAAadovrag

KATTOIa onpeia yia va ypdwel Tnv eCEAIKTIKY Tou Bewpia.

«ZUPTIEPOOUATIKG,  KATTOI0G Ba Ptropoude va el 0TI n oUyKpouon Twv BEwpIwv Kal Twv

TelpaudTwy Tou Fahihaiou pe TNV TTapadoaiakn @IAogogia g eTOXAG TOU, TTPOOPEPE! Evav
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CAIPETIKO 10TOPIKOG TTAPOAAANAIOUO We TV TTapouoa katdoTaon. H mpayuaTiki oUykpouon ekei,
N OUYKPOUGN TTOU €iXe Oonuacia atnv 10Topia NG OKEWNG, OEV ATAV WE TNV EKKANCIia yIa TNV
Kivnon TG yng, aMda pe Toug otradoug Tou ApIOTOTEAN yia TV TaxUTNTA TG TITWOEWS TWV
OWHATWY KaI PE TOUG QIAOTOPOUC VI TIC OXETIKES OgiEC TNG £COUTIAG, TNG KEPOOOKOTTIAS KAl TwV
melpayaTiogwy.» Oviwg o1 avtiTraAol Tou MaMAdiou un PTTOPWVTAG TTIA VA TOV AVTAYWVIOTOUV
KOl va TOV TTOAEPACOUV OTNV ETTIOTAKN TOU, agou 0 id10¢ ATAV TTOAU UTTPOaTA aTTd OAOUG TOUG KOl
0l e@eupéocic Tou dev utmopoloav va aueiofntnBolyv, oTpdenkav TPo¢ GAn kareuBuvon.
Ekeivn v emoxn n lepa E¢Etaon pe v mpdeaon ¢ Bpnokeiag e§oAdBpeue oTidATIOTE dEV NG
dpeoe ae 6Aoug Toug Topeig, dev repiopiovTav HOvo aTov BpnokeuTikO Topéa. O avtiTralor Tou
FaAihaiou fATav o1 apioToteAiKoi kaBnyntég, ol Inoouiteg, o1 TOAITIKOI TG ekkAnaiag Kai dAol
auToi Trou £€Tpepav TIG kalvoTopieg. Kardgepav Aoimév va emnpedoouy Ty lepd E¢ETaon kai €101
Bprkav v Tpoacn 61l o FaAiAaiog evavTiwveral aTnv ekkAnaia 6oov agopd Tnv Kivnon g

yng.

«H 10TOpia TNG £MOTANNG €ival pia TTapriyopn HEAETN, €TTEIDN Wag EekaBapilel 611 n amoktnon
VEWV YVWOEWV Kal n ouoTnuaToTroinan Twv TOAIWY OTOV OUYXPOVO KOOHO, €ival ApKETA
d1a@opeTIKA atr Tl fTav o€ kGO TTponyouuevn emoxr.» ‘ETo1 pag Aéel o X&EAET OTi ptmopoupe
TAEOV va dIaTNPACOULE TNV 0OPia TWV TTPONYOUNEVWY YEVIWV Kal e T BoBeid Toug va KAvoupE
GApara TpoddoU GTNV ETTICTAWN Kal va EETEPACOUE KABE OPIo Kal EUTTODIO TTOU EiXE TTPOKUYEI

HEXPI TWPA OTNV avOpWTTOTNTA.

A&la/xpfomn Tov keyévou
H agia g ouykekpipévng KpITIKAG, amd Tov XAEAE, eival kupiwg 611 BAETOUE TV amTown evég

KOpUQaAiou ETIOTAUOVA, OXI JOVO aTOV ToE ToU AAAG Kal O€ TTOAAEC GAAEC ETTIOTAWES, YIa éva
V€O TTEDI0 TTOU €KEivN TNV ETTOXN €iXE APXIOEI VO KATOKTA TOUG AvBPWITOUC TOU TTVEUUATOS avd TOV
k6ouo. H lotopia g Emotiung dpxioe va yivetar oAU ouxvo Béua otov KUKAO Twv
EMOTNUOVWY Kal 0 XAGAEi oav yVATI0G TTPWTOTTOPOC TNG EMIOTAUNG BEANOE va aoxoAnBei pe To
CATNUO KOl OUYKEKPIPEVO WE TNV KPITIKA £vOS BIBAiou TTou WIAoUOE yia TNV €EEAIEN TG ETIOTAWNG
Kal TNV 10Topia TG. BAETOUPE AoITTdv TIC ammOWeIg VG peyGAOU ETTICTAOVA OTNV YEVWNOT EVOC
VEOU ETTIOTNHOVIKOU TTEDIOU KAl £XOUME TNV dUVATOTNTA VA TNV OUYKPIVOUE WE TNV AtToyn evog

oUyXPOvoU € Pag ETITTAKOV.

Eival ToAU anuavTiké TTou €XOUpE AUTH TNV KPITIKF N OTToia €ival TTOAU oUyxpovn Je Thv €kdoon
T0U BIBAiou, 016TI o1 dUO CUYYPAPEIC €ival ETTNPEATUEVOI ATTO TIG iBIEC KOIVWVIOTIOMITIOUIKES
ouverkeg. ‘E1a1 ummopouue va doupe TTwg dU0 AVTPES TwV YPaUUAaTwyY BAETOUV T0 id10 BEpa aTnv
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id10 xpovikn TEPiodo kal TTw¢ emNEeddel Tov kabéva 1o dIaQopeTIKO Tou uTrdPadpo (kai or dUo

omoudacav apxIka (woloyia, aMa o Singer émeita oroudace 1aTPIKA Kal 0 XAEAET Bloloyia).

Emiong évag akdua Adyog TTou KAvEl TNV GUYKEKPIWEVN KPITIKA agidAoyn ival 0TI aBaivoupe TIg
amoyelg Tou Xathei yia v loTopia TN EMOTAUNG KABWG Kal yia Ta EMITEUYHATA APKETWV
YVWOTWV EMOTNUOVWY. KaBwg €ival KPITIKA akouyeTal n kaBapd TpoowTTiky Tou dmoyn yia
OPKETA {NTAMATA TNG EMIOTAPNG, OTTWG YIa TN GUAAOY BEDOUEVWV TWV QUOIKWY ETTIOTNHWY, Ta
amoreAéopata Twv epeuvwv Twy Paley, Hooker, Owen kai tou AapBivou, Tnv €icaywyn TS
loTopiag Tng EMOTAPNG oav EXwPIoTO KAGDO aTa TTAVETIOTAIA, YIO TV ATTOWn Twv apxaiwv

EAMAVWY yIa TV ETTIOTAWN.

Téhog 1O TrOPENBOY ptTopEi va xpnaiuotoinbei gav EuTIveuan yia VEEC EPEUVEC Kal EMEIC

MTTOPOUE Va BAAOUE TV POVTEPVA TTIVENIA HaG.

Etvar a&lomet n myn;
H ouykekpipévn KpITIKA Bewpw OTI €ival éva TTOAU XproIUo epyaAEio yia otrolovdrToTe BeANOEl

va waéel i va piAjoer yia v loTopia tng EmoTAung. Mpwrta yiati divel apéowg Tnv waTid duo
EMOTNUOVWY TTOU aoXOARBNKaV OPKETA We TO {ATNUA OTNV YéVvNaT| TOU KAl APECWG PETA TV
amoyn akopa meploadtepwy Kabwg to BiAio “Studies inthehistoryandmethodofscience” dev £xel
ypa@Tei ammokAeIoTIKA ammd Tov Singer( 0 0T0iog £xEl KAVEI Kal TNV TIPEAEIN) OAAG gival pia
ouMoyr TToMwv akdpa ouyypagéwvitou o kaBévag éypage yia To Tedio Tou (Dreyer, Steele,
Hopstock, Withington, Fahie, Cole, Marvin, Conybeare, Schiller, Jenkinson, Newell Arber, Child,
Platt).

Agou Aoimov Bacietal oTIG amdyelg TOOWV  ETIPAVWV EMIOTNUOVWY TNG ETTOXAG OEV UTTOPEI

TTapd va TepIEXEl aAnBn kai agiéTTioTa aToIXEia.

Emionc o1 106ée¢ Tou XAGAET eival akdua TTOAD TTPWTOTTOPIOKES G€ APKETA {NTAUATA, AAAG Kal N
ooia Tou TTapeABOVTOC TTOAEG Popéc BonBd aTny emiAuan TOAWY aUyxpovwy TTPORANHATWY.
Eidika 6tav n oogia auth mpoépxetal amd avBpwiroug oav Tov XagAei, 1600 diafacuévoug,
TTPWTOTTOPOUG Kal TTAvVw atrd 0Aa 1000 TToAUTIPAYHOVES OTTWG ATAV AUTOG.

H kpiTikiy autr| dev gival pia atmAf KPITIKA VoS atopou Trou ETUE va O1aBAoEl Eva TIOTNPOVIK
BIBAi0 Kal e&Eppace TN yvwun Tou Tavw o€ autd. Eivar n amoyn evog mMOTAUOVA, O OTI0I0g
ATav Kai 0 i610¢ peAETNTAG a€ TTOAAG aTTd Ta BEUATA TTOU AVOPEPOVTAI OTNV TUYKEKPIPEVN EKDOON

KQIl TIIOTEUW TTWG N YVWHN Tou €ival TTOAUTIUN TTwG Kal agioTmioT.
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AMuwaoTe 10 Bépa TG loTopiag Tng EmoTAENG givarl TavToTe €TTikaIpO, dIOTI N I0TOpIa TTOTE dEV
oTapaTa va Tapdyetal, ToTE dev TEAEIWVEL KAl Apa auTo To Keipevo Tou Xachei Ba eivar avrore
ETTiKaIPO, aQoU 60a XpovIa Kal va TTEPACOUV N ETTICTAPN TTavTa Ba egeAicaeTal Kal TO KEipEVO
autd Ba atoteAei Eva Koppdr g laTopiag Tng ETOTAUNG.

['a autoug Toug Adyoug Ba Ty TTPOTEIVA AVETTIQUAAKTA € AAAOUG W¢ GIOTTIOTN Ty YIO va TV
xpnoidotroinoouv aav Baon NG £pEUVAC TOUS Kal WS EQAATAPIO YIa TIEPAITEPW EPEUVA YIa TNV

loTopia ¢ EioTAuNng.
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TUUTEPAC AT

To Bépa ¢ loTopiag g EmoTAung €ival oAU onuavTikd. AkOun kai Tpiv dnuioupynbei oav
OUYKEKPIPEVOG TOpEAG TNG €MOTAUNG £maile éva TOAU onupavtikd poAo oty egEAiLn Twv
EMOTNUWY TTayKoOoHiwg. H laTopia g EmoTAung eivar auth mou Ponbd otnv €M Twv
ETITEUYUATWY aQoU WE TNV YVWan NG Yiveral yvwaTo T €xel TTponynBei o€ kGBe Touéa, TI AGON
€xouv yivel waTe va amogeuxBouv, T UTTopEi va XpnaiuotoinBei kai 11 dx1 atmd Toug ETMIOTAUOVEG,
Trola avakaAuwn €xel RGN Yivel yia va TTpoayBei Tapatmépa n eMOTAUN. Xwpig TNV Kataypaen
TWV ETMIOTNPOVIKWY ETTITEVYHATWY KAl TNV XPNOIUOTIOINGT) TOUG ATTO TOUG VEOUS ETTICTAKOVEG KAl
un, dev Ba uttrpxe eCEAICN Kal OAeC oI avakaAuyelg Ba emavalapBdvovtay, Xwpic ouaIaoTIKA va

gival kaIvoupyieg.

H Kpimik Tou XA&EAET €xel TTOAG BeTikG 616TI OTnv TAEIOVOTNTA TOU KEIPEVOU TOU MIAQEI
aMEPOANTIT, XWpPic euTabeIa Kal uaTepoBoulia yia TTPACWTTA, AvVAKAAUWEIS KAl KATOOTACEIC.
Movo o€ Aiya onueia dev PIAGEl oav ETTIOTAUOVAS Kal yia auTtd 1o Adyo pepoAnTrtei. EIdika aTo
onpeio Tou pIAGeEl yia Tov Owen, 0 0TT0i0g OUVEPYATTNKE KATTOIa OTIYURA WE Tov AapBivo yia Thv
eCENIEN Twv €1dwv, aiverar Ol gival Gdikog padi Tou Kal amAd pepoAnTrTei utrép Tou AapBivou
agou Kal 0 i610¢ 0 XAGAET OTTWE KAl 0 TTATTTTOUG Tou fTav @avarikoi otradoi Tou. O Owen petd v
€kdoan Tou BIBAiou Tou AapPivou yia Tnv eEENIEN Twv 10wV, KIVOUUEVOS iows ammd (AAEIa Ekave
kamoleg dnAwaoelg 6Tl n avakGAuyn ATav dIKK Tou Kal apyoTepa aP@IoRNTOUCE TV EYKUPATNTA
TV avakoAUwewv. O XagAei Aoimév avagepel TTwg 0 OwenoualaoTIKG Oev TTPOCEPEPE TITIOTA

oTOV TOpEX TNG €EEAIENG KATI TTOU €ival eVIEAWS avuTIOOTATO.
H kUpia emiTuyia Tou kelpévou Tou XAEAET eivar 0TI pag divel TTpwTa pIa TTOAU €00TOXN KPITIKY
evog emoTtnuovikoU BiBAiou kai Tautdxpova TTapabéTel kal TRV Gmoyn Tou TTAvVw OTO BEua,

BonBwvrag €101 TO KOIVO va atmokTAaEl pia oAokAnpwpévn BEan kar amoywn yia v loTopia g

EmoTAung.
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Exnaidsvon kot Iotopia TG Emotung
BAEmovTag T onuacia kai v xpron g laTopiag T EMOTAUNG 0TV TTpowenan Twv

ETMIOTNUWY KAl YEVIKA TWV ETTITEVYPATWY TTAYKOOHiIWG AVOPWTIOPATTE YIa TNV XPNoIpdTTa TNG
otnv Exmaideuan. Exovrag kai oav egaltrpio v eAtmida tou TCouAiav XagAei «Av Ba €pBel
QUTA N Xapoupevn Pépa, To uddnua 1oTopiag g EMOTARNG Ba gival avardéoTTacTo PEPOG TNG
ETOTNHOVIKAG EKTTAIBEUONG OTTWE 01 0ONYIES TWV EPYOTTNPIWV.» EYIVE TTPOOTIABEIN avOKAAUWNS

NG oxEong Yetacu ¢ laTtopiag g EmaoTAung kai 1ng Exmaideuong.

H Iotopla ¢ Emotung otnv Eknaidsvon
210 TeAeuTaia xpovia Tou 19U aiwva Eyivav KATToIES TTPOCTIABEIES yia va GUUTTEPIANGBET N

loTopia TN EMOTAUNG o€ emaTnuovikd pabruata fi akéua va dnuioupynBolv TuAuara loTopiag
NG EmMOTAUNG. TNV apxn AOITTOV Tou ETTOUEVOU alwva HON KATTOI0I EKTTAIOEUTIKOI ApXIoaV Va
xpnoidotrololy Tnv loTopia Tng EMOTAUNG oav aToIxEio Twv pabnudrwy toug. AuTh n TPooBIkn
EVIVE |UE TO OKETTTIKO OTI 01 GTTOUDACTES TNG EMIOTAUNG Ba TTapakivouvTav Kail 6a mpokaAoloe 1o

Baupaoué Toug yia TOUG TTPWTOTTGPOUG TOU TOUEQ.

Otav eviayBnke n emoTAun otV dIdaKTED UAN Twv Travemiotnuiwy, ToAoi v Bewpnoav
Quxpr Kar amoBappuvav Toug aToudacTeG va v akoAoubBrjoouv. H loTopia g EmoTAung
Aoimov @dvnke oav Evag Tpdtog eavBpwmiauol g emaTAUng, 016T €101 Ba @aivovtav 1o

TTPAYMATIKG TNG TTPOCWTTO KAl TO TTOCO £XEl fondrael TNV avBpwtoTnTa.

21N M. Bpetavia 10 1918 cuatdbnke amod tov Mpwluttoupyd Wia MITEOTH yia TV dlEpelvnon
NG BE0NG TWV QUOIKWY ETTICTNHWY OTO EKTTAIBEUTIKO auaTnua (ThompsonReport). Exei Aoimov
avagépetal: «H didaokahia TNG emMOTAUNG TTPETTEN val Yivel TTIo {wvTavy ...[Kal]... TTOTE va pnv
dlaxwploTei amd v AoyidTnTa Kal TIC I0TOPIKEG GTTOUDES, OI OTTOIEG AyYiICoUV TTIO QUOIKA TNV

kapdid kai TIg eATTIOES TNG avBpwTOTNTAC. »

Tnv Oekaetia Tou 1930 utmpxav OpkeTd@ pabAupara g lotopia ¢ EmOTAUNG yia v
ETMIPOPQWON TWV EKTTAIDEUTIKWYV, OTTWG APXITAV VA UTTAPXOUV Kal KATTola TrTuyia €101KA yia auTtd
Tov Topéa. Opwg aTa oxoAeia, n laTopia ¢ EmaTAung dev eixe ToTE TV BE0T £VOC GNUAVTIKOU
Béparog.

H peyaAn €&Nign e loTtopia Tng EmotAung ApBe mepiou ata 1éAn tou 1940 oto XapBapvt
6mou o Connant eiofyaye OTOUG QOITNTEG TIC |OTOPIEG ETTIOTNUOVIKWY  TTEPITITWOEWV

(HistoryofScienceCases). H amoyn tou Connant fjtav 011 €ival EUKOAGTEPO Y1 TOUG POITNTEG VA

KOTAVOAOOUV TNV ETTIGTAWN av douV TNV CENIEH TNG TTO Ta OPXIKA OTADIAL.
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210 XapPapvrt etriong v dekaeTia Tou 1960 Kopuewenke To Kivnua TG laTopiag g EmoTAPNG
oTnv ekmaideuan pe 1o Pabnua “ProjectPhysics”. e autd o1 dnuioupyoi Tou TTpooTdénoav va
TTOPOUCIACOUV TIG ITOPIKEG Kal TTOMTIOWIKEG TTPOOTITIKEG TNG ETTICTAKUNG «yIa va Bonbricouv
TOUG QOITNTEG va douv T QUOIKK WG TNV KATATTANKTIKY, TTOAUTTAEUPN, avBpwTivh dpaatnpidtnTa

TTOU TTPAYMATIKA €ival.y»

Meta 10 1970 TTOAU Aiya TrpayuaTa €yivav TTpog TV KatelBuvan Tne éviagng g loTopiag Tng
EmoTAung ota oxoAikd Tpoypaupara. I’ autd kai oAAoi pabntég akoua kal atnv AyyAia kai
Aiyotepo oTic H.IMA., TeAeiwvouv T0 oXoAgio xwpi¢ va €xouv 166a yia TO TIWG CEKIVNOE Kal

avarTuxenke n emoThun.(Leite, 2002)

Ta teAeutaia 50 xpovia n loTopia ¢ Ematiung amd kKAGdog Tmou Tov PeAeTouaav eAAxIOTOl,
aMa xpnoidotrololvTav eupéwg aTnv 8idackaAia TNG EMIOTAPNG, KATEANEE O€ Wia KOBIEPWHEVN

QKAdNUAIKI) ETTICTAWN KATIWG ATTOUOVWIEVN AT TNV ETTIOTNUOVIKI| KOIVOTNTA.

Ta teAeutaia xpdvia n laTtopia ¢ EMOTAPNG GpxIoe va EavakTiZel TIC YEQUPEG HE TNV ETTIOTAWN.
O1 10TOpIKOI TNG EMOTAUNG APXICAV VO UTTODEXOVTAI TOUG ETTIOTAUOVEG TTOU £BEIXvaV EVOIAPEPOV
yIO TNV I0TOPIa KAl TOUG TTPOCEQPEPAV TTOIKIAIO UAIKWV YIO va UTTOPOUV VO NYOUV TNV ETTIOTAUN
oTou¢ padntéc. Emiong or idol o1 emaoTApoveS dpxioav va £xouv UeyaAUTepo oeBaaud yia Tnv

IOTOPIKN €peuva, EekivivTag va diapadouv ol idiol yia v loTtopia g Emotiung. (Brush, 1989)

0@£An ¢ xpnong ¢ lotopiag T¢ Emotung 6tV eENeTNHOVIKY EKTIAiSEVON:
e Aivel oToUg paBNTES TNV EUKaIpia va OUV TIWG N ETTIOTNHOVIKA YVWon €ival TTIPOCWPIVY

kol aBéBain kar Tw¢ akdpa kal otV EMOTAPN OEV PPIOKOULE AVTIKEIUEVIKOTNTA KAl
ahfBela

e H ioTopikf péBodog amd pdvn TG PTTopEi va dwaoel 0Toug PabnTég TNV KaTavénan Tng
EMOTNUOVIKAS aARBEIag

o Acgixvel 011 dev UTTAPXEI MOVO IO ETIOTNUOVIKA PEBODOG, OAMG pia TToIKIAia OTOXWY,
EVOIaQEPOVTWV Kal KIVATPWV TTOU ETTNPEACEI OXI HOVO TO TI KAVOUV O ETTIOTHAUOVEG AAAG
KQlI TO TTWG TO KAVOUV

o Karadelkviel OGO GnUAvTIKA €ival N yvwan Tou TapeABOVTOC Kail n guvepyaaia PeTagy
TWV ETIOTAUOVWY YIO TNV ETTITEUEN ETTIOTNPOVIKWY OVOKAAUWEWV

e BonBd dx1 povo otnv karavonan tou TTw¢ aAAAlouv o1 ETTICTNHOVIKES £VvoleS OANG Kal

oTnV TTARPEN KaTavonon auTWY TwV EVVOIWV
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e Eival xpAoiuo epyaAeio yia Toug eKTTAIOEUTIKOUG, DIOTI We Tn BOrBEIG TNG UTTOPOUV Va
TTPOPAETTOUV TIC AVTIAWEIC TWV JaBNTWY TOUG Kal VA KATavoouv KOAUTEPA TNV avTioTaot
TOUG OTNV aAayn

o T[lapéxoviag oTOUG MOONTEC yvWOEIC yia  TOAOUG  TopEIC NG avBpwITIvig
dpaaTnEIOTNTAG (TT.X. apxaia @IAocogia, Tnv apxri TN GUTIKAS I0TOPIAS, TNV KOIVWVIKA
QVATITUEN OOV OTTOTEAETUA TWV ETTICTNHOVIKWY AVOKOAUWEWY K.0.) UTTOPOUV va douv
TIWG N EMOTAPN £TTNPEEATE TOV TPOTTO (WIS MAS KAl TTWS 0 TPOTTOG (WG Jag eTTnpéace

v emoTAun(Brush, 1989)

H lotopia ¢ EmoTtAung pmopei va BonBAcel Toug Yabntég va emituxouv KaAUTEPN Katavonaon
NG €MOTAPNG. H id1a UTTOopEi var UTIPETACEI 0AV I oNUAVTIKA TTNYA I0EWV KAl EPYAAEiwv yia

NV d1daoKaAia NG EMOTAWNG.

Ohol o1 GvBpwror Tou 200 (kail kaT €TEKTAON Tou 21°Y) aiwva Ba TPETTEl va gival ETITTNUOVIKA
EYYPAMMATOL. XNV TTPayMAToTTOiNaN autol Tou okotroU BonBd evepyd n loTopia g EmOTAUNG
Kal N yvwan g, agol yvwpidovtag T guvéPn aTo TTapeABAY aToV ETTIGTNHOVIKG XWPO UTTOPEI O

avBpwtrog va AUaEl TTPOPBAAUATA TTOU TTPOKUTITOUV.

Emiong péoa amé v yvwon g loTtopia g EMOTAPNG Kal OUYKEKPIPEVA Twv Bloypagiiv
MTTOPOUV 01 paBnTéC va BOUV TOUG ETTIOTAUOVEG Oav ATOHA, TTOU £XOUV AVBPWITIVEG adUVAIEC,
TEPIOPIoUOUS Kal duvatdtnteg. Me autd Tov TpOTTO KataAapaivouv 6Tl n evaoxoAnon pe v
emaoTAN Oev gival kAT AmaaoTo, TPOOPICUEVO WOV yia Aiyoug ue eCalpeTikr euguia. (Klopfer,
1969)

H loTopia g EmoTtAiung Ponba atnv karavonon Twv aAANAEEapTATEWY PETAGU TWV KOIVWVIKWV
KOI TwWV QUOIKWV ETTIOTNMWY KAl TwWV OXECEWV TOUG HE TNV KoIvwvia. Xwpic Tn Pondeia g
loTopiag TG EMOTAUNG TTOU ATTEIKOVICEI TTPAYUATIKEG TTEPITITWOEIC, TTWE 01 WaBNTEG UTTOPOUV

dla@opeTikG va katahdpouv téToleg (wrikéc oxéoeig;(Rutherford, 2001)
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Kivduvol ano v xpnon ¢ Iotopiag ¢ Emotung otnv eknaidsvon:

Eivar duokoho va evtaytei g€ pia (dn oTpidwypévn d1IdaKTéED UAN Twv OXOAEiwv Kal n
loTopia g EmoTAuNng

Eivai aduvaro kdBe @opd Tou kamolog BéAel va xpnoldotoioel v loTopia g
EmotAung otnv 1aén va AauBAavel utr Oyiv Tou OAEG TIG AETITOPEPEIEG TNG

O 1oT0pI0ypagog dTav ypdgel yia va yeyovog dev xpnolyoTiolei OAa Ta euprjpard Tou,
OlaAéyel pdvo autd mou Xpeladetal. Apa 1dn n 1oTopia TIC TIEPIOOOTEPEG QOPEG Eival
«kaTaokeuaapévny. Me Tov id10 TPOTTO 0 EKTTAIBEUTIKOG OV UTTOPET va OUNTIEPIAGREI OAa
70 OTOIXEi0 TOU 10TOPIKOU OTO WABNUA Tou. AuTr n Kardotaon Opwg odnyei o€
dlaoTpéPAwan TG 1oTopiag kal To amotéAeoua eival 0TI OF avaKOAUWEIS Twv
EMOTNUOVWY QaivovTal oXedOV aoruavte A JuaTnpiwdelg. O1 EMOTAUOVES PaivovTal
611 Aovouv achpavta Béuara f 6T gival utrepdvBpwTol Kail BPiCKOUV ATTaVTATEIS JayIKa
ar’ o TiToTa. Kai v cuppaivouv 6Aa autd, cagvikd Tapouaiadovral Kal ETKpATouV
01 Bewpieg Toug

MoANEG QopEG ammd TOUG EKTTAIDEUTIKOUG A aTTO TO OXOAIKA EYXEIPIDIO XPNTIKOTIOIOUVTA
MOVO ovopaTa Kal nUEPOUNVieg amod Bioypagieg EMOTNUOVWY Kal TO XEIPOTEPO Eival OTI
CPKETEC POPEG T OVOHATA KAl OI NUEPOuNVieS eival AavBaauéveg, dTav avacupovTal amo
OEUTEPOYEVEIC TTNYES

Mpémel va utdpxel pia 1IcoppoTria aTo TToon loTopia Tng EmoTAung Ba xpnoiuomoinBei.
Av yia TTapddelypa o ekTTaIdEUTIKOS 1) auTodg TTou Eypawe To oXOAIKS BiBAio dev £xouv
OPKETA yvwan yia 1o Béua, Bpiokouv duokoAia atnv emiAoyr) Twv KATAMNAWY UAIKwY,
aMa akéua kar av givar oAU Kahoi yvwaoTeg TG loTopiag g EMOTAPNG uttdpyel
Kivduvog va TrapacupBoUv Kal va TOVICOUv TEPITCOTEPO Ot OTI TIPETTEI TO I0TOPIKO
Hépog

Mia owaTh 10T0pIKA GUlATNON YIa £va ETIOTUOVIKO BéUa TTPOPAVWS XPEIALETaI APKETO
xpdvo yia va mpayparotoindei. Ao Tnv GAAn TAeupd n TTapouaiaan Tng ETIOTNPOVIKA
atmodekT ¢ ekdOXAG Tou idlou Béparog Xpeldletal alobnTa Aiydtepo Xpdvo. Ze GAoUG Toug
TOMEIG TWV PaBnuAaTwy yvwpiloupe 0TI TO avaAuTIKG Toug TTPOYPaUUa BEAEI va dWaEl TIG
TEPIOOBTEPES TTANPOPOpPiEG aTov AlydTepo duvard xpovo. Edw @aivetal n olykpouon

avdaueoa ata d0o, oTnv TTOIGTNTA Kal TNV TToo6TNTa(Brush, 1989)
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INa toovg Adyoug Tpémel va oupumepAn@0ei 1) Iotopia g Emotung
otV Exnaidsvon
H emaoTnuovikr ekmraideuon eival TTAEOV KOUUATI TNG YEVIKAG EKTTAIDEUONG DIOTI OTIC PEPES HAG N

TexvoAoyia Traidel Kupio pdAo aTnv kaBnuePIvOTNTA Wag. ' autd kal GAor o1 TTOAITEG ogeilouv va

gival EmMaTNPOVIKA eyypAUUaTol.

20uewva We Tov Hodson (1992) n emotnuovikh ekmaideuan Xwpidetal g Tpia kipia pépn:
EKMABNON NG EMIOTAPNG, €KUABNON yIa TV EMIOTAUN KAl TIPAKTIKA TNG €MOTAUNG. To TTIo

onuavtiké amd Ta Tpia yia ToV ETIOTHUOVIKO EYYPOUUATIONO €ival n EKUABNan yia TV ETIOTAWN.

a va éxoupe Wia aioBbnan TG EMOTNUOVIKAG TTPAKTIKAG OEV OPKET JOVO N TTapaTtipnan Kal o
TIEIPAWATIONOE, YIO VO TNV KOTAVOROOUE XPEIAZETal va XPNOIUOTTOINCOUKE [IO EUPEIa YKApa

OIOOKTIKWV EYTTEIPIWV KAI HECQ O€ AUTEG Eival N HEAETN TTEPITITWONG IOTOPIKWY YEYOVOTWV.

Apa 0 AGYyOg TOU ETTIOTNUOVIKOU €YYPAUMATIONOU KaI JOVO €ival APKETOC yIa VA YiVel XpRon g
loTopiag TN EMOTAUNG 0TV EMIOTNUOVIK ekTTaideuon. Aev BonBdel duwgs otrolodrToTe €idog
IoTopiag e auth TV katelBuvan. «To €i6o¢ Tou 1GTOPIKOU UANIKOU TTOU XPNCIUOTIOIEITal Kal TO
TIWG XpnoldotroleiTal Jag deixvel 1o €idog TG eIkovag (n otroia ptropei va eival kar AavBaauévn)
NG EMOTAUNG, TOU EMOTAPOVA KaI TG EMOTNUOVIKAG TIPdENG TTou divetal aToug HaBnTéC.»
(Leite, 2002)

21i¢ H.IN.A. utdpyel oUp@WVia avAUETT OTOUG EKTTAIDEUTIKOUG KOl TOUG ETTIOTAUOVEG TTWG OAOI Ol
HaBNTEG ekTOG OO KATTOIA ONUAVTIKG OEDOWEVQ, IOEEC KaI APXES TWV ETIOTNUWY, XPEIAlETal va
paBaivouv kai TTwg AeIToupyei n emoTApn. Aivouv Euacn aTo 611 01 BIBAKTIKOI GTOX0! TIPETTEI VOl
TEPIEXOUV TNV QUaN Kai TV loTopia Tng EmoTAung. OAa autd ep@avifovial o€ TpeI eKBETEIS

rou £yivav TV dekaeTia Tou 1990 atmd €BvikoUg opyaviopoUg TPoaywyng TG ETIOTAUNG.

2€ AUTEC TIC ava@opEg utrpxav AoITrév dUO €idn ETTIXEIPNUATWY VI TNV CUUUETOXT TG laTopiag
¢ EmoTAUNG oTnv deutepofabuia ekaideuon. To TTPWTO €iXe va KAVEI e TNV XPNOIUOTNTA TNG
loTopiag ¢ EmiotAung otnv didackaAiag Tng €mMOTAUNG, €vw TO AN pINoUCE yia Thv

OUCIa0TIKA agia TTou el atmd pévn TG N yvwaon g.

«H loTopia ¢ EmoTAung @aivetal Twg eivar éva epyaAeio yia v owoTh didaokahia Tng

EMOTAPNG KABWG KaI £va PEPOG TNG OUTIAG TOU ETTIOTNHOVIKOU EYYPAPMATIONOU.»

H eicaywyn ¢ loTtopiag m¢ EmoTiung otnv deutepofabuia ektraideuan Exel IO TTOAU vOnua
YIO TOV ETMIOTNUOVIKO EYYPAUUATIONO Twv HaBNTWVY TTApd yIa TV TTPOETOINATIA TOUG VI TEXVIKN

KOpIEPQ.

32



MNa va yivel owotd auth oupmepidnwn ¢ loTopiag tng EmoTiung omv deutepopaduia

EKTTaidEUON XpEIadeTal:

e Na yivel peraoynuatiouds e HOPPWANG TWV EKTTAIDEUTIKWV
e Na dnuioupynBouv véa €idn ETIOTAPOVIKWY JOBNUATWY Kal SIBOKTIKWY UETWV

e Na BegmoTolv avabewpnuévol aTdxo! yia Toug pabntég(Rutherford, 2001)

H loTopia g EmoTAung dev eival amAd pia auhoyn BiBAiwy TTou Tepigével e éva pagl yia va
€pBel kamoIOG Kal va TV TApEl OAGKAnpn Kal va tnv TomoBeTAOEl O éva TPOypauua

didaokaAiag. Eivar pia ouvexwe e€ehioaouevn emaTipn. (Brush, 1989)
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Iotopieg Emtotnuovikwv mepimtwoswv (JamesConnant, 1940)
Tov 10TO QUTd di1daokahiag Tov €lofyaye TpwTo¢ 0 JamesConnant, 0TO TTAVETTIOTAMIO TOU

XapPapvt, @midxvoviag pia oelpd amd loTopie EMOTNUOVIKWY TIEPITITWOEWY TTou  Ba

XPNOIHOTIOIOUVTAV OE ETTIOTNPOVIKA HoBAUATa TNG dEUTEPOPABHING EKTTAIBEUTTC.

2e auth) TN P€B0BO 0 ekTTaIdEUTIKOG dinyeiTal aTOUG PABNTES éva yeEyovOG aTTO TNV ETTIOTAWN TT.X.
NV avakdAuyn K&molou QuUaIKOU OTOIXEIOU Kal ETTEITA O HaBnTéC £X0Uv XPOVO YIa oulnTHCOUV
TO YEYOVOG Kal TOV TPATIO TTOU evAPYNOE 0 ETIOTAPOVAS. 270 TEAOG 01 HaBnTéC ekTeAOUV Ta idIa
mreipduara kail €101 €ival g€ BEon va katavoioouv KAAUTEPA Ta TTPORAANATA TTOU QVTIPETWITIOE O
OUYKEKPIUEVOG ETTIOTAROVAS 0TV avakGAuyr Tou. H xpAon Tne laTopiag tng EmaTAung omyv
O10aokahia TpéTmel va oXedIaoTeEl TOOO TIPOOEKTIKA G00 Kal n xpAon omoloudrmoTe dAou

d16akTIKOU pEaou. (Klopfer, 1969)

ProjectPhysics (1960)
To tuAMa uoikng Tou XAapPapvt xpnalyotoinae apketa v loTopia Tng EmoTtAung yia my

O10a0KOAia TNG EMIOTAUNG OTOUG QOITNTEG TOU. TEBNKE AOITTOV EKEN TO EPWTNUA YIO TO TTOCN
loTopia TG EMOTAUNG XPEIGETaI yIa va £TTNEEACTEI N OTACN TwV QOITNTWY OGOV aPopd Eva

EMIOTNUOVIKG BEpaL.

AnpioupyRbnke amd Toug Holton, Rutherford kai Watson kai 10 eyxeipnua autdé ovouaoTnke
‘ProjectPhysics”. H kaivotopia Tou Atav 611 oty didackaAiotou Tediou NG QUOIKAS 0
kaBnynTg eiofyaye TOAG koppdria amd v loTtopia Tng EMOTAUNG yia va 81dael vopoug 1
d1agopa aivopeva. Me tov Tpdmo autd n didackaAia yivoviav TIO KaTavonTr Kal TTIo
euxapiom. Omwg eimmav oMoi pabntég petd 10 mépag g d1dackahiag, 10 Pabnua dev
Baailovrav ma g yabnuatikr Baan, apa dev xpeidloviav TPONYOUUEVN YVWon HaBnuaTikwy
ka Toug QAvnke EukoAGTEPO amr &1 GAAa pabruata Puaikrg. Emiong o€ éva 1eaT emidoang TTou
£YIVE a@oU TeAeiwaoav Ta pabBrpara ge oItTéEC TToU TTapakoAoubnaav 1o “ProjectPhysics” kai
0€ QOITNTEC TTOU TrapakoAouBnaav atAd Turfuata Puaikrg yia Tov Babud Tou pabrparog kai éva
aKOpa TEOT KATavoOnong TG ETMIOTAPNG, Oev UTIPEAV OUCIOOTIKEG DIAPOPES OTIC BUO OADES.
Aut6 amodelkvUel ATl ev TO PABnUa fTav o €UKOAO Kal TTI0 EUXAPIOTO Ol Pabntég udbaivav

070 010 €TiTTEdO e auT TTOU WABaIvav auToi Tou ékavay To TTapadoaiakd Padnua PuaikAg.

BéBaia amé 611 €idape mponyouuévwe aTi¢ dUo oAdeS dev UTIpXE dIaPopd aTnV KaTavonaon NG
®uoikig, autd pag deixvel 6Tl amd v pia n xpAon g lotopia g EmoTtung Ponbd otnv

EUKONOTEPN KaTavOnon Tou WabAuatog amd Toug pabntég, aAd amd tnv aAAn dev Toug divel
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TEPIOOOTEPN YvVWOoN Kai Karavonon Tou pabruarog, amé v KAaooikn péBodo didackaAiag.
Byaivel 1o ouptépaopa Twg: «Av BEAoupe va xpnaigotroiooupe TV laTopia g EmoTiung yia
Va ETTNPEACOUPE TIG OTACEIC TWV PaBnTwv amévavtl otV EMOTAPN, TPETEl va TEPIAGBOULE
ONMPAVTIKEG TTOOOTNTEG 10TOPIKOU UAIKOU Kal va JIOXEIPIOTOUE autd TO UAIKG WE TPOTTOUG Ol

oTroiol va @wriouv Ta 1d1aiTEPA XOPAKTNPEIOTIKG TG emoTAung.» (Russell, 1981)

H opdda Tou XApPapvT TToU TTPAYUATOTTOINGE AUTO TO EYXEIPNMA, EKOVE OUVEXWG ETTIHOPPWOEIS
KOBNynTWv yia va WPTTOPECOUV va avTamokpiBolv aTov véo TpdTo dIBAcKOAiag Kal oty

d10BepanikdTNTA TOU OUYKeEKPIPEVOU paBrparog.(Holton, 2003)

To ProjectPhysics ota péoa Tig dekaetiag Tou 1970 xpnaoiyotolouvrav Tepitou amod 10 15% Twv
pabntwv Tou  ékavav  pabhipara Quoikic kal Kamolwv KoAeyiwv ot H.IA. Me 10
ProjectPhysics amodeixBnke 611 pe v xpARon g loTtopiag ¢ EmoTAung pmopolue va
BeATiwooupE TIC OTACEIC aTEVAVTI OTNV ETTIOTAPN KAl 0TV KATAVONON TOU TTWS AEITOUPYED N
emoTAun. ANG av BéNoupe va BEATIWOOUYE TNV KaTtavonan TG £MOTAPNG authS KaBautng,
TTPETTEI VA QWTIOOUPE CUYKEKPIPEVA XOPAKTNPIOTIKA TG dlapéoou g loTopiag Tng EmoTAung.
(Brush, 1989)

Project 2061:
AnpioupyRbnke amd v Agepikavikp Evwon yia mv mpoéodo g EmoTiung. Eival éva

eyxeipnua tmou Tapdyel epyaAgia yia Tnv avaudpewan g ETIOTNPOVIKAS eKTTaideuang. Autd Ta
epyaAeia eival uto v pop@ry ekddotwv- ekTuTwoewy, CDkal d1adIKTUaKA, Ta oTToia gival
oxedlaopéva yia fonbroouv Toug eKTTaIBEUTIKOUS va aAAGgouv aTnv diIdackaAia Toug autd TTou
XPEIAleTal yia va €XOUV WG OTTOTEAECUA OTTOQOITOUG TTAVETTIOTAWIOU, OI OT0i0I va E€ival

EMIOTNHOVIKA £yYPAUUATOL.

To mpdypappa autd kivnoe 10 1985 omig H.IMA. kai avémtuée okTw EexwploTd, alAa
aMnAévdeTa mpoidvta. Oha autd Ta epyaleia avapdpewang avabBewpouvtal TEPIOdIKA,
AapBdavovtag utr dyiv TNV avarpo@odotnan amd xpAoTes kal amd v e¢EAIn TG yvwong. Autd
10 €pyaleio ekivnoe va xpnolgoroicitar 1o 2005 kai €éwg 10 2010 €ixe @TO0EI 0TV TTAREN

OUVAMIKA TOU.
Ta epyaAsia avapdpewang Trou TEPIEXE! Eival:

e Science for All Americans
e Benchmarks for Science Literacy
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Atlas of Science Literacy

Resources for Science Literacy: Development

Resources for Science Literacy: Curriculum Materials Evaluation
Resources for Science Literacy: Assessment

Designs for Science Literacy

Blueprints for Reform

System 61

O OKOTIOG TWV TPIWV TTPWTWV EPYaAiwv gival va (EKaBapioouv Toug GTOXOUG TOU ETTICTNHOVIKOU
EYYPAUUATIONOU yia TNV TpwToRABuIa kai Tn deuTepoPaduIa ektaideuan. O OKOTag Twv TTEVTE
emopevwy epyaheiwv gival va BonBroouv Toug ekTaIdeUTIKOUG va TTPAYUATOTIOIRCOUY Ta VEa
METPO WOTE 01 aBNTEC va ETTITUXOUV TOUG OTOXOUG TOUG. To TeAeuTaio epyaleio eival n evottoinan

OAwv TwV uTToAoITTWYV PEoW NAekTPOVIKOU utToAoyioTh kai AladiktOou. (Rutherford, 2001)
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H Iotopia t™¢ Emotung ota 6X0ALKA eyxelpidia:
O1 mepIoodTepol EKTTAIDEUTIKOI XpnaidoTrololv Wovo Ta BiIBAia Tou oyxoAciou yia va Bpouv

IOTOPIKO TTEPIEXOUEVO YIa TO PABNUA Toug. AuTtd duwg oQeileTal aTnv EAEIWN EKTTAIOEUTNG TWV

daokdAwv yia Tnv laTopia TG EMOTAWNG.

H Leite (1986) avéluae 30 ropToyahika kaBwg kar 15 AyyAikd oxoAika eyxelpidia QuaikAg Kal

Xnueiag, ota otoia BpéBnkav Povo Aiyec avagopéc atnv loTtopia Tng EMOTAUNG.

2e g GAn épeuva Twv Stockimayerkal Treagust (1994) BpéBnke 611 WeT@ amd évav aiwva ol
10€e¢ TG loTopiag Tng EmOTAUNG gixav Tnpedcel EAAXIOTA TOUC GUYYPAQEIC TwV OXONKWY

EYXEIPIDIWV.

O1 Solbeskal Travers (1996) avéAuoav 10 10TOPIKG TIEPIEXOMEVO 13 loTTaviKwy EyxeIpIdiwv
Xnueiag kar Quoikic. Ta amoteAéopara Toug £deiEav Trwg n loTopia Tng EmioTiung dev eivai éva
Onuo@IAEC Béua aTa eTTIoTNEOVIKA eyxelpidia. O1 10TopIKEC TTANPoPOpieS TTou Bpébnkav Atav
KUPIWG ETTIQAVEIOKES Kal OV EiXav TOV KUPIO PONO OTO KEIWEVO, v O€ TTOMEG TTEPITITWOEIG

amouaiacav evieAwc.

20PQwva pe pia ueAétn Tou Brush (2000), o€ pia emiokdtmon mou £yive o€ 28 BifAia Puaikig
AuepikGvikwy TravemoTnuiwy TG dekaetiag Tou 1990, kamoIO 10TOPIKG yeyovoTa TToU
agopoucav v apxy ¢ Movtépvag QPuaikng Atav dlaoTpefAwuéva i oe kamoia BiAia

armouaiadav evieAwg Ta yeyovata autd.

Mapoyola amoteAéoparafpednkav kar aTn peAéTn Twv Justi kauGilbert (2000), o1 otoiol €kavav
avaiuon 12 oxohikwy eyxelpidiwy, atnv BpaliAia kai Tnv Bpetavia, Tou avéluav tnv £¢EAIEN Tou

atduou.

Tnv id1a xpovid o Naas (2000) ékave avéAuon 22 eyxeip1diwv PUIKAG YIa TTPWTOETAS POITNTEG,
Tou €ixav wg BEpa Toug TV 10TOPIKA €EENIEN TNG HOPIAKAG KIVATIKAG Bewpiag Twv oepiwv.
Bpébnke amd tnv avahuon OTI n aveTrapkAg avTipeTwmion T loTtopiag Tng EmaoTtAung amé Tta
eyxelpidia opeiletal kupiwg otnv EAeIYn okeAETOU BaoikAG UTTOOTAPIENG YIa TNV 1IGTOpPIA KAl TV

@IN0CO®Ia TNG ETICTAKNG.

H 10TOpIKG 0pyavwévn TTAPOUCIACT TOU TIEPIEXOUEVOU TNG ETTIOTAKNG €ival 0 KATAANAGTEPOG
TPOTIOC yia va dwael aTov PabnTh Wia ETAPKA yVWwan yia TV eUan TG EMIOTAPNG, ToV TPOTTO

TTOU avaTITUOGETAI Kal Y10 TO TTWG douAeuel. (Leite, 2002)

O Brush (1974) avagépel o€ éva apBpo Tou 0TI 6TaV 01 KABNyNTES TNG EMIOTAKNG BEATOUV va

ouptepiAdpouv otn didackahia Toug Kdmola koppdmia Tng loTopia NG EmMOTAUNG €ival
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TTPOTINOTEPO VA avaTpéCOuV OTA TTPWTOTUTIA, QUTA TTou Eypayav ol idIol Ol IGTOPIKOI TN
EMOTAPNG Kal ag gival M0 BUGKOAO Kal TTI0 XPovoRdpo, armd To va TTaipvouv TIG TTANPOQOpIES
TOUG ammd Ta OXOMKA A Ta TTAVETTIOTNUIOKA EYXEIPiIdIa, BIOTI TTAVTA UTTAPXEI O KivOuvog aTa
eyxeIpidia autd va utrdpyouv avakpifeleg kal AaBn (agou o1 opadeS TTou Ta GUVETAEAV TTOANEG

QOpPEG Bev EXouv Oxéan We Tov Topéa ) dev £xouv d10GEe1). (Russell, 1981)

H pi1dikry aAAayr) Tng didaokaAiag Twy Yabnuatwy g emaTAPNG eival oAU dUoKOAN, d16TI auTtd
Ba fArav acuufifacTo pe TNV WOPOWOTN Twv EKTTAIBEUTIKWY 600V agopd Tnv loTopia g
EmotAung. Opwg pmopolv va yivouv KATIOIEG «EVEOCEICH WE I0TOPIKEG TTANPOQOPIE OTO
Tapadoolakd pdbnua, kAT TETOI0 €ival €QIKTO Kal Oev @Epvel avTIOPACEIC QTG TOUG
eKTTaIOEUTIKOUG. AT HOVO Tou Opw¢ autd dev eival apkeTd. Kal agol Ta WabAuara Twv
EMOTNUWY Ogv PTTOpoUV va avauop@wbolv e Baon Tnv loTopia Tn¢ EmOTAUNG, TOTE TO
TANCIEC0TEPO TTOU B PTTOPOUCE VA Yivel Eival Ol IOTOPIKES TTANPOPOPIES TTOU XPNTIMOTIOIOUVTAl
va gival aAnBIvES Kal waTEG, WATE Of WOBNTEC va ATTOKTACOUV pIa aioBnan yia Tnv e&EAIEN TS

emaoTAWNG. (Leite, 2002)
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Mot 8ev xpnoyomoleital evpLwc 1) Iotopla TG Emotung otig

HEPEG pag;
Onwg €idaue mapamdvw n lotopia g EMOTAPNG €KTOC TN TTPOCPOPAS TG 0TV paydaia

avamTugn NG €MOTAUNG KaI TNG TEXVOAOYIaS, TTPOOPEPEI GNUAVTIKA KOl GTNV ETTIOTNPOVIKN
EKTTAIOEUON KAl CUPTIEPACHATIKA OTOV ETTIOTNUOVIKG eyypapuatiopd. Eivar évag axetikd véog
KAGOOG NG ETMIOTAPNG TTOU OUWCS TTPOTPEPEI TOOD TTOAAG OTOUG avBPWTTOUC KaI OTOV TTONITIONS
ToUC. AQoU Tpoo@épel Aoimmdv Tdéoa TTOAMA yiati cuptepIAauBaveTal EAGIOTa OTa OXOAIKG
eyxelpidia; Marti o PEAETEG Kal O EpEUVEG TOU TTEDIOU TNG Eival TOG0 EAAXIOTEG WG AVUTTOPKTEG
OTIG HEPEG HOG;

Oon mpoomdBeia kar av £yive yia e0pean BIBAIoypagiag yia Tov OUYKEKPIPEVO AGyo, dnAadr|
yiati €xel eykataAn@Bei n lotopia ¢ EmoTiung amd 1o 2000 kai Emeita, améBn akaptmn. Aev
uTTdpxE! TTOUBEVA KATTOI0 OTOIXEIO TTOU VO avaAUEl auTh TNV EyKaTAAEIYN, A VO AVAQEPEI TOUG
AGyoug Trou dev XPNOIWOTTOIEITAI £iTE GTA OXOAIKA EYXEIPIDIA E€ITE OTNV TIPOAYWYN TNG ETTICTAKNG.
Ta péva oToixeia oy Ppednkav frav KAAd KpuppEVa Kal yia va KatavonBouv £TTPETTE O

avayvwaTng va €ixe AdN UTTOWIES yIa TO GUYKEKPIUEVO BELQL.

Eyive apxika EAeyXog Twv dI0QOPWY TTPOYPAUUATWY TTOU €ixav XpnoluotoinBei oto TapeAdov
yia v gloaywyn ¢ loTopiag N EmoTAung oty Ekmaideuon, yia toug Adyoug Tou autd
oTaparnoav f dpxioav va utroAsiroupyolv KaBwg Kai 6oa guvéxioav va UTTAPXOoUV KATw aTTé
010 KOBeaTWG £yIve autd. Emeita Bpébnkav amoomaouaTikd KAtola KoUUAaTia g apBpa Kai
TOMA Kkpuppéva ouptepdopara o GMa, Ta omoia evwbnkav kai Byrnke €va OuvoAikd

OUNTIEPOOHA.

ProjectPhysics
20PQwva e Tov KUpio dnuioupyd Tou Tipoypauparog GeraldHolton apyikd 1o mpdypauua

dnuioupynRBnke yiati 1o avrioToixo utroupyeio Maideiag Twv H.IMA. €BAete 611 Ta pabruara
®uaikng dev TTPOTIHOUVTAV ATTO TOUG aBNTEC Kal JOVO €va TTOAU HIKPO TTO000TO auTwv SIGAEyav
TO OUYKEKPIUEVO WABnua. Me tov wuxpd TOAENO kal TV atrelAr Twv POowv EmMoThUovVWY, TO
KpaTog HBeAE Evav TPOTIO YIa TV EVIOXUON TwV EMIOTNHOVIKWY pabnudrwy otn xwpad. AvéBeoe
Aormév aTov Holton Kai Tnv opdda Tou 10 GUYKEKPIPEVO £pYO KaI auTOi BEwpnoav TTwWG N XpPHon
¢ loTopiag tTng EmoTiung 6a BonBouce ToAD aTnv kaAUTEPN Katavénon Tou pabriuarog Kai
KOT' €TEKTAON OTNV PEYOAUTEPN OTAXNOY TOu, TTPAyua TTou €yive. H opdda auth emiong

TTPAYUOTOTIOIOUTE GUVEXWG TTPOYPAUKATA ETTIHOPOWONG VIO TOUG EKTTAIDEUTIKOUG KABWG Kal

39



avabewpnOEIC Kal TPOTTOTTOINCEIG Tou BIBAIoU avaAoya pe TIC EKTTAIBEUTIKEG QVAYKES Kal TIG

ETTIOTNUOVIKEG EGEAICEIG.

To 1973 dpwg o mpdedpog Nitov, pe GAo autd 10 BAPOG TTOU €iXe ATTO TNV ATTOXWENON TOU
AuepikavoUu aTpatou amd 1o Bietvay Kal 1o avutroAdyioTo XpnuaTIKO KOGTOG amd autd Tov
TOAEYO TTOU TEAIKG XGONKE, OTAPATNOE OAEG TIG OPOOTIOVOIAKEG XPNUATODOTACEIS YId TV
EMOTAPN. ZTOMATnoav AoITTdvV Kal 01 EMPOPPWOEIS Kal ol avabewprnoeig Tou BiBAiou (n
TeAeutaia €yive 1o 1981) kal 10 amotéAeaua ATaV OTI TO TTPWTOTTOPIOKSG AUTS eyxeipnua dEV EXEl

avTiKTUTTO TTIa OTO eKTTaIBEUTIKG GUaTNUa. (Holton, 2003)

Project 2061
To Tpbypauua autd avamtixBnke cUUQwva pe To Xpovodidypauua Tou eixe TeBei kal gival

d108€a10 yia TNV ETINOPPWON KAl TRV ETTAYYEAUATIKA QVATITUEN TwV EKTTAIBEUTIKWY KUPIWG OTIG
H.M.A. O opyaviouég mou 1o diaxelpiletal (AmericanAssociation for the Advancement

of Science, AAAS) otnpiletal oiKovopIika Kupiwg o€ dwpeEC amd Ta WEAN Tou (€ival wn
KEPOOTKOTTIKOG OpyavIaUOS) KOl EVOIAQEPETAI VIO TNV TIPOAYWYT TG ETICTAKNG Kal JOVO. MOAES
@opéc oT1o TApeNBOV £QTace OTO XeEIAOG TOU OIKOVOUIKOU YKPeUoU OANG kaTd@epe va
opBomodroel Kupiwg amd TNV CUyXWVEUOH Tou pe TO emioTnuovikd TepIodikd “Science”.
(Project2061, n.d.) MéAog Tou auykekpipévou opyaviopou gival kai o JamesRatherford, évag amé
TOUG OUyypageic Tou ProjectPhysics. BAETToupe €dw TNV TTPoaTabeIa ouvéXIong ToU £pyou TNG
avaudpewang TG EMOTNUOVIKAG ekTTaideuong We Tnv BoRBeia g loTopiag Tng EmaoTAung, ou

avakoTnke 1600 Ad0LA ATTO OIKOVOUIKA CUPPEPOVTA.

Amoeig Tov ArnoldThackray
‘Evag amd Tou o yvwaToug ouyxpovoug laTopikoug ¢ EmoTiung o ArnoldThackray fitav évag

amé Toug eAAXIOTOUG TTOU TOAUNCAV va WIARGOULV yIa va TV KATAoTAoN TToU ETTIKPATEN GTNV
loTopia Tng EmOTAPNG otV alyxpovn emoxn. ZtodapBpotou 1970 GTOEMIOTNUOVIKOTIEQIODIKO
“‘MinnesotaStudiesinthePhilosophyofScience” piAnoe avoixtd yia Jdid@opa ETIOTNUOVIKA

TTEPIODIKA KABWG KAl YIA TOUG iBIOUG TOU IGTOPIKOUG ETTIOTAOVEG:

«ZT10 “Annals of Science” dev UTTAPXOUV KPUPEC EPEUVEC KAVEVOG €id0UC. XNUIKES Kal BIOAOYIKES
avakaAUyeig oy Ba emTpéwouv va eEomAwBolv appwaTieg Katd BoUAnan otov KOGUO dev

uttdpyouv ata AieBvry Apxeia g loTopiag Tng EToTAUNG. »

«To “History of Science” uia eTola ékdoon agiepwpévn aTa onuavTikd 10TopIkd Bépara, dev ExEl

KOMia TrepIEPYEIa yIa TNV BIOUNXAVIKA KaI GTPATIWTIKA TTEON, N OTroia £XEI dNUIOUPYACE! WId
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TepdoTia emoTnUovik dpactnpidtnTa amé 10 1940 kar petd. Aev umdpyel diagopd oTa

TIEPIOTOTEPA TIEPIODIKA TTOU UTTNPETOUV TNV laTopia TG ETIOTAPNG OTjuEPaA.»

«H dekaetia Tou 50 ATav pia onuavtikg dekaetia yia v lotopia g EmoTiung 16T téTE
kaBopioTnkav ol TPOdIaYPAPEG TNG, TUMEWVABNKav ol péBodOI NG, EYYPAPNKAV OTA TUAKATA
MG @oItNTéG Kal dnuioupynBnke pia emotiun. Emiong Atav kar n dekaeria ¢ BouBag
udpoyovou, Tou YuxpoU TToAEpou, Tou MakapBiouoU, Twv OpKwv TTIOTEWS, TOU TTOAEUIKOU
QVTIKOHOUVIOWOU Kal TG «OIwTnAAG yeviac» Twv @oitntwv. Ymmpxav dnAadh acuvABioTa

TIEPITTAOKOI TTOAITIKOI, 10£0AOYIKOI, KOIVWVIKOI KAl ETTAYYEAUATIKOI TTOPAYOVTEG OTOV OXNUATIONO

QUTAG TNG VEAS ETTICTAKNG.

To pévo TPORANUa TTou UTTapxel dev €ival 6TI OAn QUTH N ETTICTNUOVIKA £TTAVACTOON Oev EXEI
onuioupynoel  TepiEpyela yia €peuva, OAG Kkalr OTI O I0TOPIKOI NG EMIOTAUNG Ogv
XPNoldoTIoinCcav auUTA TNV €TAVACTOON WS €PAATAPIO Twv EPEUVWV Toug. H laTopia Tng
EmotAung dnuioupyiBnke amd v éviaon kai v @IA0dOgia TG POVTEPVOC ETTIOTAUNG.
MpokuTrTel AoImov 1o €¢¢ TTapddoto: Mwg 0An auth n évracn Kai n @ihododia dev eTTEPIEXEI

KOVEVA EVOIOPEPOV VIO TOUG VEOUG ETTAYYEAUATIEG AUTAG TNG ETTIOTAKNG;

ApKei va GUYKpIVEl KAVEIG Eva TEUXOC Tou Isis(eTTIoTNOVIKO TTEPIOBIKO) anuepivd(1970) pe éva
mpiv 30 xpdvia(1940).MAEov n 10TOpIA TNG ETIOTAUNG €ival TTAPANOPPWEVN Kal eV TUVADE! e

v emoxr| Jag.»(Thackray, 1970)

Moot elvat ot mpaypatikol Adyot mov 8ev xpnowomoteitain Iotopla

™G Emetiung
To ouumépacpa Tou PTTopoUE va eKUaIEUoOUPE ammd autd Ta AlyooTd aAAG KOTOTOTTIOTIKG

gTolxeia givail apyika oti n laTopia Tng EmMOTAUNG €ival évag KAGdOG TG £MICTAUNG O 0TT0i0g aTT6
M6VOG Tou dev PTTOPED VO «QEPEI» XPAMATA OTa TaMEIa KOWIAS Blopnxaviag. Aev gival EpEUVNTIKN
EMOTAPN, Oav QUTEC TToU yvwpiloupe, Tou cuviABwe xpnuatodotolvial amd 10 KPATOC R
IDIWTIKEG ETAIPIEG HE OKOTIO VA avaKOAUWOUV KATI VEO, TO 0TT0i0 Ba TTPOAYEI PEV TV ETTIOTAUN

aMa Kupiwg Ba amo@épel peyaha xpnuaTika Tood.

A@oU AoIov auTth n emoTAPN Oev ATTOPEPE! XpAUaTa, dEvV ETTEVOUOVTAI KOI XPAKATA O€ QUTHY,
OnuIoupywvTag Evav @OUAO KUKAO. ZUVETTWG Ogv yivovTal VEEG EPEUVES yia Tnv laTopia Tng
Emotiung, dev ypagoviar apbpa mavw oTa dedopéva TG kal o KAAdog NG apyilel va

OUPPIKVWVETQL.
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270 PBwud Tou XpAuarog Buaiddovial kal OToIEG VEEG egehiCelc aTnv laTopia Tng EmOTAUNG.
20u@wva pe Tov Thackray ta TepIcoOTEPA ETTIOTNMOVIKA TTEPIOBIKA TOU KAGDOU dNnuoCIEUoUV
KOTA TO GUPGEPOV KPATWV Kal Blopnxaviwy, dAAG Kupiwg atTokpUTITOUV GTOIXEIO Ta OTToia OEV
B€Aouv va dnpoaiotroinBouv. KpuBouv EpEUVES yia VEOUS EpYATTNPIAKOUG 100G, YIa VEX OTTAA Kall
VEVIKA yiO TTOAEMIKT) TeXvoAoyia, QOPOUMEVOI KUpiwg TNV avTidpaon Tou KOOHOU E€TTeIdn
ETMEVOUOUV TEPAOTIA TTOOA 0€ AUTOU TOU €idOUG TIC EPEUVEG, v TTAPAAANAG aTa KPATN TOUG

XIMNade¢ avBpwTrol (ouv KATw atrd 10 OPI0 TNS PTWXIAC.

‘Evag akoun Adyog mou dev xpnaoipotroigital n laTopia g EMOTAPNG, £10IKG 0TV eKTTAidEUON
IO TV oTToia €idapE WG eival TTOAU anuavTiky, eival n ayvola, n EAEIYN evOIAQEPOVTOGC Kal N
adlagopia  Twv CUYYPa@Ewv OXOAIKWY eyxelpIdiwv va ouptepIAdBouv TV loTopia TG
Emotiung ota PiPAia Toug. ZUuewva e TIC €peuvec TTou avaAUoaue TToMoi amd Toug
ouyypageic Twv oxoAIKwy eyxelpidiwy dev £xouv d1dAtel TToTé Kal dpa dev gival o Béon va
yvwpilouv TI XpeladeTal vag pabntig yia va KatakThoel KaAUTEPa T yvwan / T XpeldleTal évag

KaBnynTA¢ yia va e&nynoel kaAUTeEpa aTOUG HaBNTEG Tou £va @aivouevo atn Quaikn.

To yeyovog aKOUa OTI Ol EMTPOTIEG TTOU OUVTOVI(OUV TNV GUYYPOQr €VOG OXOAIKOU 1
TTAVETTIOTNMIOKOU  yxelpIdiou, Oev amaptifovial Tavia amd  eKTAIBEUTIKOUC i ouvagn
ETTaYYEAUATA, TTPOKAAEI OTTO POVO TOU EUTIOBIO YIA TNV OWOTH KOl OAOKANPWUEVN yvwan Twv
HaBnTwv, apoU KATIOIEG ETTITPOTTEG OEV eival o€ BEon va yvwpiouv TIC avaykeg TnG dISACKAAIG.
Akopa otav avatiBetal g€ Evav guyypagéa 1o £pyo evOg oXOAIKOU eyxelpidiou dev eival o BEon
va yvwpilouv 611 0 guyypaeag XpelGdeTal va EXel Kal IOTOPIKES YVWOEIS YUpw oo Tou BEpa. O
ouyypagéag amod v TTAEUpd Tou v evOIaPEPETal va JABEI 1I0TOPIKA yeyovdTa pévo yia va Ta
oupmepIAaBel aTo £pyo Tou, yiari kT T€To10 Ba Tou k6OTICE TTOAU TTpoOTIdBEID Kal Xpdvo. Kavel
AOITTOV KATTOIEG I0TOPIKEG AVAPOPEG, AV TIG YVWPICEl 0 id10¢ aTTO TIPIV 1) DIAPOPETIKA OEV KAVEI
Kapia 10TopIKA avagopd. Emiong Tic AON yVWaOTEC G€ auTOV I0TOPIKEG avaPopES, auvhBws dev
pTTaivel oTov KOTTo va TIG dIACTAUPWOE! HE TIG TIPWTOYEVEIC TINYEC yia va Ogl av €ival aAnBeig.
ETo1 kataAryouv Ta OoXOAIKA eyxelpidia, OTTwG €idape ammd TIC £PEUVES, va Exouv KaBdAou,

eNAXI0TA 1) O€ KATTOIEG TIEQITITWOEIG OI0OTPERAWWEVA IOTOPIKA OTOIXEIQ.

To AdBo¢ Ouw¢ autd dev Baplvel Pdvo TOUG CUYYPAPEIC Kal TIC EMITPOTIEC GUVTOVIOHOU €VOC
OXOMIKOU eyxelpidiou. BapUvel kal Toug iBIOUC TOUG EKTTQIOEUTIKOUG YIaTi TTOAAEC QOpéc
AeiToupyoUv pe TNV Aoyikr TG Aooovog TTpooTaBelag. Asv Toug amaoyoAEi va kAvouv To panua
TOUG TTIO TTPOCITO Kl EVOIOQEPOV yIa TOUG WaBnTEG Toug, yiati autd Ba Toug TTpoKaAouoe

TIEPIOOOTEPN TTPOCWTTIKA €pyaaia. Aev pmaivouv aTov kdTo va Bpouv amd pdvol Toug KATToIEG
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IOTOPIKES TINYEG 1) VA OI0CTAUPWOOUV AV AUTEG TTOU UTTAPXOUV OTO OXOAIKO BIBAIO €ival aAnBeic.
Baaifovral pdvo ato oxoAikd eyxelpidlo, 6, T Kal av TTEPIEXEI AUTO. ZUVETTAYETAI AOITTOV OTI N

loTopia ¢ ETOTAPNG dev aTTOTEAET PEPOC TOU PABKWATOG TWV ETTIGTNMOVIKWY TTESIWV.

LUVOALKA CUUTIEPAC AT
H 1oTopia ¢ emaoTAung Bonbd otnv mpowbnan NG MOTAUNG CUVONIKA KOl QTTOTPETTEI TOUG

VEOUG ETTIOTANOVEG va KAvouv idla AGBn pe 1o TTapeABOv. Acgixvel T1 €xel TTponynBei og KABe
Topéa, TI AGBn €xouv yivel yia va unv emavaAn@Bouv. BonBd toug emoTtuoves va Bpouv Ti

MTTOPEI XPNOIKOTTOINGET KAl TOUG YVWOTOTTOIET TTOIEG AVAKAAUWEIG EXOUV BN ViVEL.

Eivar moAUTIpo epyaAeio yia v ekmaideuon ag@ou divel anuUavTIKG OTOIXEId TTOU KAVOUV TnV
O1000KOAIC TWV ETTICTNUOVIKWY WOBNUATWY EUKOAGTEPN Kl TTI0 TTPOORACIYN, KABWS Kal TTIo

eAKUOTIK) yIa TOUG HOBNTEG.

Mapoha autd dev xpnoiuotrolgital oe Peydho Babud ata oxohikd eyxelpidia émwe Ba Atav
AoyIK6 agou utrapyxouv didgopa eutrddia, OTTWG N adIOPOPIa TwV EKTTAIDEUTIKWY KAl Twv

ETTITPOTIWVY OUYYPAPNG TOUG.

Apa n lotopia G EMmIOTAPNG EYKATAASITIETAI KAI GUPPIKVWVETAI, TTOPOAO TA OQEAN TTOU
TPOOPéPE! yia TV avBpwmdtnTa Buoiaouévn 010 Bwpd TOU XPHUATOS Kal TG adiagopiag Twv
MEAWV TOU EKTTAIOEUTIKOU OUCOTAUATOG. ATTO TNV MIO EYKOTAASITIETAI yiaTi n PEAETN TNG Kal N
evaoyoAnon padi g dev amo@épel eyaAa xpnuatika mood kar amd v aAAn yiati dev gival
TAEOV EyKUpn aQOU oI €PEUVEG TNG Kal Ta aTOTEAEOPATA TNG €ivarl KateuBuvdpeva amd dAAa

OUPPEPOVTA.
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Napaptnua

I'lA THN IXTOPIA THX EIIIXTHMHX

H 1070pia €ival évag kaBpé@Ttng aTovV OTT0I0 PTTOPOUE VA OUME TOUG £QUTOUG Jag, OX!
MOVO TNV €GWTEPIKA WOG EUPAVION, OTIWG O€ €va KOIVO YUaAi, aMd, av 1o €IAECOUE TOV
TTPAYMATIKO Hag £QUTO, ATTOYUPVWHEVO aTTd aToAIdIa Kal o€ pia diapkh @aaon. O,11 moTeuaue
KQIvoTOpO OTnv €TMoXA pag, gaiveral Twpa mahid. Mapdro mou KaBe TpOPAnua gival Tavta
HOVadIKG Kal amaitei TV EexwpIoT Tou AUon, n avBpwtdtnTa €ival oIKeia Pe autd 0w Kal
TOMG Xpovia pe TTOAEG TTapaAAayEC: o1 aywvies Jag TToU TOOO Eixape peyeBUvel, EpBivav 6Tav
eidape TNV KAnpovouId Twv Xpovwy o€ TTevo. Ta 8iKa Pag Adbn eugavioTnkav wg ol aTrapaitnTeS
mpooTraBeieg TG aAnBelag kail TAéov dev Ta volwBoupe va Kpépovtal 1600 Bapid amd 10 Ao
pag. Néor  1pdmmol (wAS ammokaAUTITOVTalI 0TV OTEIPIa WOG KOl e pIa aTradh Kai katavonTr

EVaTéVION TOU EETUAIYUOTOC TOU KOOWOU, MTTOPET VO TACOUE O€ Eva aTtd Ta TTPOVOUIA TwV BEWV.

[’ autd 10 AOyo OTav 1 10Topia  WeAeTaTal Xwpig egutvada gival o AiyOTEPO TTOAUTINOG
kAGdog, v avTiBeta kpatd TNV TpWTN BEON OTaV N TTANPGTNTA TOU VOu aoxoAsital padi Tne.
Tooo diagopeTikoi AvBpwtrol 6TTw¢ 0 Croce, 0 0TT0I0G KATETAOTE TIC QUOIKES ETTIOTAUES XAUNAQ
kar v TExvn wnAd, kai o Wels, 0 01moiog uywvel Ty ETTIGTAUN KAl yia TOV 0TT0i0 N TéXVN €ival
éva KAeloTé BiBAio, Bpiokouv v loTopia w¢ TV uwnAdTEPn AGOKNOn Tou QavBpwITOU.
Mmopouoav va 10 kdvouv autd emeid kal o dUo gixav evepyd PUANG, Tou oToiou KGBE

duvardnTa, TIVEUPATIKA Kal diaioBnTikn, Arav diabéaiun va epyaoTei yia 1o idio TpoRAnua.

H 1o1opia ¢ EmoTtAung eivar 1600 ToAUTIUN 600 n guvtaypartiky laTtopia ) n loTtopia g
MoAhimkAc A n loTopia g Opnokeiag. O pey@Aog OyKog €COKPIBWHEVWV OTOIXEIWV TTOU
UTTAPXOUV OTA APXEIQ TWV QUOIKWY ETTIOTNUWY dEV £X0UV agia amd Yova toug, OTTwg dev £Xouv
agia Ta unxavAauata amé péva Toug, i Ta €pya TEXVNG MOva Toug. Xpeialovtal AvBpwtrol e
YVWOEIG yia va AsiToupyioouy Ta unxaviuara, avepwror ou Ta épya Téxvng Ba JiIAfgouv aTo
TrveUpa Toug. Ta épya Tou avBpwtou {ouv 1600 600 0 dvBpwTog Toug divel {wn. Auth AoITov n
ouMNoyr| dedoPévuy, TTOU YIO KATTOIOUG ATTOTEAET TNV TTPAYUATIKOTATA TWV QUOIKWY ETTIOTNHWY,
gival povo pia TepdaTia GUAOYY YPAPPATOOH WY, TITTOTA TTAPATTAVW OTTd éva dWHATIO YEUATO
aypnoTa mpdyuara, ektdg av kABe yevid pe T ogipd TS Ba NG dwael {wh. Zei eviovdtepa (€101
gival @Tiaypévog Kal 0 avBpwivog eykéQalog) dtav ival ugaouévn Péoa oTo yevikd TTAQiCI0
MI0G YeVIKAG @IA0o0iag Twy TTpaypdtwy. H 1oTopia TG €mMOTAUNG pag dgixvel TwE Evag dyKog

Oedopévy, GUYKPITIKA adpavig Kal AYUXog OTav UTTaivel O€ £VO GUYKEKPIUEVO TTAQICTIO0, PTTOPEI
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va amoppoenBei amod pia GAAn TTio évtovn Kivnon Tou JuaAou Kal va xpnoidotroinBei we évag ev
Cwn TTOAIoPKNTIKAGS KPIGG yIa va avoitgl TIG TTOPTEG TNG TTPoOdoU. AuTtd OUVEPN YIa TTapAdEIyUa,
otav Ta dedopéva TNG GUYKPITIKAG avaToiag Kal Tg epBpuoAoyiag aptrayTnkav amo ta XEpIa TG
OXOMG TNG «QUOIKAS QIANOCOQIac» Kal Twv TEAEOAOYywv Kal xpnoldotroliBnkav amod Toug
€CENIKTIKOUG, OMO auTo £@epe pia PeyaAn ameAeuBEépwan aTo avBpwrivo tveuua. Or Paley kai
Owen xpnaoipotoinoav Ta idia €idn dedopévwy 61w 0 AapBivog kai o Hooker. Z1a xépia Tou
evog CeuyapioU Ta dedopéva eEaTuioTnkay, EVw OTOUG GAAOUG CUUTTUKVWBNKAV O€ WIa £viovn

TTPAYHATIKOTATA.

H 10TOpia TNG £MOTAWUNG PTTOPEI €TTIONG va Wag BonBACEl va TIEPIOPITOUNE TIG WODES TTOU
TTapouatadovtal Katd KaipoUg (TTRETTEl 0w VA TTOUUE OTI UTTAPXEI HODA GTNV ETTIGTAKN OTTWS Kal
otV pamTikh!), Ba pag Ponbncel va Kpivoupe TNV TPAKTIKA €Qapuoyr Twv WeBOdWv TToU
XPNOIPOTIOI00VTAl O€ BIOPOPETIKEG Xpovoloyieg Kal a€ dlagopeTika £€Bvn. Oa pag Bonbroel va
BupunBolpe Tov umepPAANOV cuvinENTIONG TOU QVBPWTTIVOU WUOAOU TNV TTaPOUdia VEwV
Oedopévwy. Ao autd 1o TTaPALEVO WuxoAoyIkd XapaktnpIoTIKO oUUQWVa WE TO OTToi0, ATTWG
Aéyetal, pia amoyn diapop@uwvetal We Bia avTioTpOQWS avaAoyn e TV TTOOOTNTA TWV
amodeifewv Tou PmropoUv va XenoiuotoinBoulyv yia tTnv utooTAPIEH TNG. Oa pag Tapnyoproel
deixvovtag pag Ta PeyaAltepa YuaAd va kavouv TepacTia AGBn, Ta idia AGBn tou ue oTtdupo
TPOEIBOTTOIOUKE TOUG WaBNTEC Wag oTo dnUOTIKO va unv kavouv. ETriong Ba pag dwoel pia
TPOOTITIK 6X1 Wbvo TNG avamTuéng TG EMOTNUOVIKAS yvwong Kai Bewpiag, aAAd egioou
onpavTikd, TNV oXEN TOU avBPWTTIVOU YUOAOU pE Ta ETTIOTAROVIKA TTPOBARaTa. AuTA T OTIVUNA
n d1dackaAia NG €mMOTAPNG €ival Kupiwg dIdackaAia dedOPEVWY KAl TTIPAKTIKWY HEBOOWV.
Ymapyouv onuadia, apéha autd, 611 o TTahiog AvBpwTTIoNOS Twv lMavemioTnuiwy ptropei va
avaplwaoel e évav véo TpoTIo, KAvovTag KABe Tedio eviaio amd pdvo Tou, va VTIPETWTTIOTE, OX|
poévo oav dedopéva kal uEBodog, aAAG Kal Ty 1oTopia Kal TNV @IAocoia Tou kABe Trediou. Av Ba
£pBel auTA N xapouUpevn pépa, To pddnua 1oTopiag TNG EMAOTAUNG Ba gival avaTTOOTTACTO PEPOS

NG EMOTNUOVIKAG EKTTAIBEUONS OTTWG 01 0BNYIES TWV EPYACTNPIWV.

‘Eva amd ta onpeia ou TovioTnkav amé Tov Ap. Singer oTnv evacxoAnan tou pe Tnv EANvIKA
BioAoyia kai Tnv oxéon g pe v auyn TG povtépvag BioAoyiag €ival n evieAWS dIAQOPETIKY
010N 10U EMNVIKOU puahoU amévavti atnv €maoTAun. Mia d10gopd TTou aTToKPUOTAANWVETAI
0T d1aQOPETIKOTNTA TWV PEBGDWY TNV EMIOTNUOVIKA KaTaypa®n Kai e§aptdral Kard éva peyaho

HEPOGC OTO DIAPOPETIKO UTTORABPO.
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H povrépva emotAun Baciletal o évav amépavio, évav oxeddv KatokAuopiaio Oyko
OnuocIeupEVWY apxeiwv. H TAciovdTNTa QUTWY Twv apXEiWV €XEl va KAVEI PE TTAPATAPNCN
oedouévwy 1/ pe TEIpAUATa TTou TTpayuaToTroIiBnkav otnv TTPooTdBeia va eTTaAnBeUEl [ia
uttéBean. H wlnan yia v avamrugn g TpoEpxeTal amo TIG TTPOOTIABEIEC MG PEYOANG WAlag
EPYATWVY Ol OTT0i0I OUXVA WOXOUAEUOUV OTa TUPAG yUpw atmd TIC PICEC TWV HIKPWY TOUG
mpoPAnuérwy. O1 odnyiec oe auty mv pdla tou aywviletal, divovralr amd Aiyoug AVTPES
eCaIPETIKAG eu@uiag Kal duvaung. TeAIkA auTr n ouykAovIOTIKF) SUVAWN TOU OUVOAOU TTPOKUTITEI
ato TOV OUVEXT Kal auaTnpd €Aeyx0 TnG UTTOBEONG Kal TNV GUVEXA €QaApUoyn TG aTnv Tpdagn.
Méoa amd auth T d0vapn, n emaTAUn oTadiakad apxidel va emPAAAel Ta GUGTAPATA OKEWNS
NG, Tavw o€ AMa guoTiuara. Kard 1 dIdpkela Twy TEAEUTAIWY TPIWV TETAPTWY TOU QIWVA N
HOVTEPVO ETTIOTAPN QVETPEWE TNV  TTaPadOCIaKr Beoloyia kal o@payioe We TNV CENIKTIKA TNG
okéyn TNV Kapdid NG BpnokeuTIKAG okéwng. Tnv TTapouaa oTiyur, n Bswpia Tou AivoTaiv Kal
10 TrElpdPaTa yia Ty €mBeaiwar TG ToU EEPUTPWVOUV aTTé auTh Tn Bewpia Qépvouv Ty
EMOTAPN o€ dlapdyn pe TV TTOPAdOCIAKS QIAOCOPia. ZUPTIEPACUATIKA, KATTO0I0¢ Ba UTTOpoUCE
va el 6T n oUyKpouan Twv Bewpiwv Kal Twv TTEIPANATWY Tou FaAIAdiou We TV TTapadoaiaKn
@INOCOQIia TNG ETTOXAG TOU, TTPOOPEPEI Evav EEAIPETIKG 1GTOPIKG TTAPAAANAIOUG We TV TTapoloa
kardoTaon. H mpayuarikry oUykpouon €kei, N gUYKpoOUaT ToU €iXe Gnuacia aTnv 1I0Topia TG
okéyng, dev ATav We TNV EKKANGia yia TV Kivnon TS yng, aAAA e Toug oTradoug Tou ApIGTOTEAN
yia v Tox0TNTa TG TITWOEWS TWV CWHATWY KAl JE TOUG QIANOCOQPOUG YIa TIC OXETIKEG OgiEC TNG

etouaiag, TnG KepdOOKOTTIAS KA TWV TTEIPOUATIOHWY.

H @ihocogia piag emoTAUNG apxilel va umdpxel Je TV avamTuén g EMOTAUNG Kal
uTTEPIoXUEI TNG TTapadoaiakng @IAocogiag. MmopoUue va doUpe ia aviamodoTIKh axEon WeTaty
TWV dUO0 OTIG ApXES TG HovTépvag TrepIddou TG emioTAung. O Ap. Singer Tovilel 4TI n avaTmTuén
MG Movtépvag €mMOTAPNG ATav WS €va PabBud peyaAutepn am 611 ouvhBwg TTICTEUETAI,
avegptnTa atmo TNV avayévvnon Twv KAAOOIKWY oTToudwv. «H dpaaTIKr ETTEKTACT TNG YVWONG
amo v ameubeiag Taparhpnon.... &kivnoe aiwveg Tpiv v yvwoTh EAAVIKA avaBiwon, Kai
yvwploe v peyaAn TN wlnon apketd petd amd autiv. Etol n emoTiun Tpoékuywe o€ Peyaho

Babud avetdptntn 1600 NS PIA0TOPIag 600 Kal TG AoyIoTNTAG. »

Me toug EMnveg, TTapéAauta, n EmIOTAPN TAVTA EiXE PIa GUECN OXEoN HE TNV QIANOCOYIa, pia
oxéan Tou amd TI¢ o TTOAEG TTAEUPEG TNG ATaV e€apTnuévn. Autd auvéBaive, drwg o Ap. Singer
ToviCel aANoU, «’Hrav 10 oUuTIaV Kal N oX€0T TOU pE TOV €QUTO TOU Kal OX1 Eva OTTAG QVTIKEIUEVIKO

oUpTTAEYa QaIvopévwy TTou evBIEQepav Kal EAKuav Toug EAANveS.»
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H yvwon Bswpouvrav 10 id10 TOAUTIUN OTTO TOUG OPXAiOUG Kal Toug auyxpovoug. AMA ol
apyaiol dev gixav akdpa avakaAUWel Tov TPOTIO yia va diatnproouv Tov Bnaaupd Tng yvwaong
atmo yevid o€ YevIA Kal yia va To Kavouv d1aBéaiuo o€ GAo 10 avBpwTTIvo €idog, 0 EAeyX0G Kal N
KaTaypagr Atav amapaitnra- koupaoTikd, ald amapaitntal. MNa toug ‘EMnveg, n €Agn Atav n
TIVEUUATIKY) IKOVOTTOINGT €VOS KAAG OAOKANPWUEVOU Kal TIPOCWTTIKOU CUCTAWATOG OKEWNG. AUTO
givar aképa n €A¢n yia tov 1oxupd Avtpa NG EMIOTAPNG CRUEPA, OANG auTdg yvwpilel 611 TO
o00TNUO Twv OXECEWV PETAEU TWV QAIVOUEVWY TO OTTOIA OTTOKOAOUME ETIOTAUN €ival KATI
d10QOopeTIKG Kal PeyaAUTePO ammd 0TTOI0dATIOTE CUCTNHA TO OTT0I0 0 AVBPWTTOG £XEI OTO TTOPOV
eAmida va katavonoel Kal OTI N avamTuéh Tou pe Tov Kaipd Ba aAAGEel pilika 61010 oUCTNNA
uTTapXEl aTO TTAPOV. 17 aUTO €ival EUXAPIOTNUEVOG Va £pYAlETal TTPOG Evav aTOXO TOV OTTOI0 DV

MTTOPET VO avTIANQBE.

O Comte otnv mpoxelpn kardraln mou ékave, €deiEe OTI n eMnviK péBodog Atav n TTIo

TPWTAYOVN KalI N 10Topia Beixvel OTI n petayevéaTepn pEBOBOC Eivai n TTI0 ETTITUXIC.

AMEG eKQAVOEIC TwV idIWV YEVIKWY apxwv egpavifovtal o€ GMa dpbpa Tou BifAiou. O k.
MdpBiv kaBopilel To AyXog OXETIKA pE TV KT ‘'ouaiav, TNV KOIVWVIKA @UGT TG ETIOTAPNG Kal yI’
autd 10 AGyo Kdvel KOUKIOEG Ta i Kal aTaupou¢ Ta t aTa euavayvwaoTa KegaAaia Tou K. Hopstock
yia 1 douAeid tou Aeovapvto vra Bivial atnv avaropia kai Tou K. Fahie yia tov F'ahidaio. Ta
TOIOV AGYO- €ival N TTPWTN EPWTNCT TTOU KAVOULE- 0 AEOVAPVTO, TTAPA TIG AYOYEG TEXVIKEG TOU
IKOVOTNTES, TNV EQEUPEDN VEWV LEBABWY, TNV EKPPACN VEWV apXwV Kal Bewpliwy, gixe 1600 Aiyn
gmppon otV £maoTAUn evw o Mahiaiog €ixe 1600 TOAU; H amavinon o€ auto eivar o1l 0
Fahihaiog TavTote dnpoaicue kal oulnTouoe Ta amoTeAETUATA TOU, EVWw 0 AEovApVTO EKPUPE Ta

01k TOU OTa ONpEIwpPaTapia Tou. Auto €ixe

' To idio 1oxVel kail yia v 1oTopia. H EAnvIKA 10Topia TN KAaoaikhg mepiddou givar éva
XPOVIKO TauTOXpOVWY YeyovaTwy. O1 ‘EMnveg dev gixav auoTnua POVIMWY apxEiwy, 6TTWE Ol
AlyoTrTiol, i ak6ua mepIoodTEPO QUTO TTOU  €ixav OTnVv KaToxXA Toug ol Kivéol. 1" autd Kai n
IOTOPIKI| TOUG TTPOOTITIKA TTPETTEI VAl ATAV TTOAU €TMIOQPAAAG YIa OAa Ta yeyovaTa TTOU £ixav GUPEI

TM10 TTOAIG aTTd pia yevia Kal KATI.
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WG OTTOTEAETUA XWPic au@IBoAia OTI TO dIAPOPETIKG TIVEUUA TWV BUO QIWVWV ETINPEACE OPKETA,
TTOPAKIVWVTAG Tov évav vdpa va CedIMAWOEl Tov €auTO TOu Kail Tov GMov va o@payioel To

MUQAG Tou pe povagid, aAAa Ta aToixeia apapévouv. Ta Adyia tou AsovdpvTo,:
«H Zogia gival n k6pn ¢ Epmelpiag,

n AMBeia gival povayd kdpn Tou Xpovou.»

gival TaipiaoTé pe 1o BEpa pag.

AMG av n emoTAun TEETE va YoxBei aTo Povottdrn Tng eaARBeuang, dIaTpéxel ToV Kivouvo
Va NV XPNOIPOTIOIET TN @aVTadia TG, va unv BAETTEI TTEpa a6 TNV pUTN TNG. AUTAG O KivOuvog
Oivetar  pe  éugpaon amd Tov  Ap. NewellArber oT10 Kke@dAalo TOU  «loTOpia  TNG
MahaiofotavoAoyiacy. MiIAGe yia «To guvexéG AGBog Tov TTAAQIOTEPWY EPEUVNTWY, KAVEVAS ATTO
TOUG oTToioug Oev @aivetal oUTe va ovelpeUTnke 10 OO0 améxel n(Carboniferous) AiBavBpakikn
XAwpida amd v Bpetavikr xAwpida ofuepa.... Auti n AavBaouévn amoyn, TEPIEPYWC,
ETTIPEVEI TTOAU OKOUO KAl avapeaa aToug aUyxpovoug epeuvnTég.» Me GAAa Adyia o auyypageag
Hag utroaTnpidel 611, péoa amd v EAeIYn @avtaaiag, o uEoog alyxpovog TTaAaioBoTavoAdyog,
dev améxel Tapa eAAKI0TA amd TV Bewpia Tou katakAuapoU Tnv oTroia 6uws kopoidelel. Kai yia
va avagepBolue oTo TApOV yia OUYKPION, €xEl TIPOXwPAOEl eAdIoTa Tépa Omo Tov

avOPWTTOKEVTPITHO.

H ¢avracia civar omapaitn otnv €moThun Omw¢ Kai o€ kABe GAAn  TTveuparikn
dpaatnpidmra. AMNG dev Tpétrel va avaAdBel T B€an Tou emaTnUovikoU puaAoU. Av yivel autd
Ba akohoubroel karaoTpogr|. Maptupag eivar n epyacia Tou peyahutepou {wohdyou, Kolliker,
mou Trapatédnke amé Tov Ap. Singer, yia Tov Xektok6Tuho Tou Argonaut. ‘Hrav yvwaotd atmmod 1o
1828 411 péoa aTo BnAukd Argonaut Bpiokovtav Tepiepyes SOEC KAAUMPEVEG e BEVTOULEC PETa
oTnv KoINGTNTa TOU pavdua. ZTnv apxn BewprBnke 4TI autd ATav TapaciTa, Tou dvnkav atny
ouada twv okouAnkiwv Trematode. Tn dekaetia Tou 50 @AvNKE OPIOTIKA OTI AUTEC OI DOMES
ouvioToloav £vav WNXavIoUO YOVIUOTIoiNONG, Ol OTTOiEC ATAV TNV TIPAYUATIKATATA €IDIKA
oxedlaopévol Bpayioveg Tou ApOEVIKOU, OI OTTOi0I UTTOPOUCAV VA YELIOOUV [E OTTEPHA KAl VA TO
ameAeuBepwaouv Pe Tn BEANCR Tou. AMNG oTo pegodidotnua o Kolliker, agoul €ixe @Ta0€l T000
KOVTA 0TV aAfBeia WaTe va avayvwpioel TIC OJOIOTNTEC TWV BeVTOUlWY Kal ToU HEPUATOC TOU
uTTOTIBEPEVOU TTAPACITOU UE AUTEG TOU «OIKODETTIOTN» TOU, OEV TIPOTEIVE POVO TV UTTOBEDN 6TI O
hectocotylus Atav éva apoevikdg vavog oav autoUg Tou \dN UTTApXouv, TIC auoIBAdES A TIG

TETANISEG, OAAG TTHYE TGO PAKPIA WOTE VO TIEPIYPAYEI KAI VO OKEPTET pIa TTARPN O€1pd (TTou dev
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utipxe kaBoAou!) opydvwv TEWNG, aAVATIVOAG, KUKAOQOPIOG Kal  avammapaywyng oTov
arrokoppévo Bpayiova. Emiong xAeualoupe Tov paipoudoouyypagéa Trou BeBalwvel OTI €ide

XAVeS va ekkoAamTovtal o€ dévrpal

H 1oTopia T EmMOTAWNG Eival pia Trapriyopn PEAETN, eTTEIDN Hag ekaBapiler 611 n atmoKTNaNn
VEWV YVWOEWV KAl N CUCTNUATOTIOINGT TWV TTAAIWV GTOV OUYXPOVO KOGHO, Eival apKETA
O10QOpETIKA atr’ OTI ATAV 0€ KABE TTPONyouEvn £Toxn. AuTd T (oQPepd TTVEUUATA TTOU TTAVTA
TTPOPNTEUOUV TNV KATAGTPOPK) TOU TTOAITIOOU pag £TTEIDN) AAAOI TTOAITIONOI OTO TTAPEABOV
KOTEPPEUTAY, TIPOPAVWE TO EeXvouv auTod. O1 TpognTeieg TOUG UTTOPET va Byouv aAnBIvég, aAd
o1 uToBEaeIg Toug eival aiyoupa AavBaopéves. H avBpwtdtnTa, amod Bioloyikr okoTTid, gival
TTOAU veapr| o€ nAikia. Kaveig dev Tmepipével amd éva ayopl va avTIPETwTTIoE! Ta TTpoPARuaTa Tng

CWAG: Kal n avBpwTtdTnTa POAIC TTOU TTEPACTE TNV TTaIdIKA TS NAIKia.
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ON THE HISTORY OF SCIENCE!

ISTORY is a mirror in which we may see

ourselves, and not only our exteriors, as in a

common glass, but, if we choose, our more
real selves, stripped of trappings and set on an en-
during stage. What we thought novel in our own
time is seen as old; although each problem is ever
peculiar and demands its individual solution, humanity
has long been familiar with it under other disguises ;
our distresses that we so magnified dwindle when we
see the ages’ inheritance of pain; our very errors
appear as the necessary tentatives of truth, and no
longer hang so heavy on our necks; new modes of
living are revealed to our inexperience ; and in passion-
less and understanding contemplation of the world’s
unrolling we may attain to one of the privileges of the
Gods.

That is why history, the least valuable of disciplines
when unintelligently studied, comes to hold premier
place when the fullness of the mind is playing upon it.
Such different men as Croce, to whom the natural sciences
rank low and art is high, and Wells, who exalts science,
and to whom much of art is a closed book, find in history
the highest exercise of man, and can do so because they
both have active minds whose every faculty, intellectual
and intuitional alike, they are content to employ upon its
problems.

The history of science is as valuable as constitutional
history or the history of politics or the history of religion.
The great body of ascertained fact which exists in the
records of natural science is of no more value in itself

! A review of Studies in the History and Method of Science, vol. i,
Edited by Dr. C. Singer, Oxford, 1921.
143
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164  ESSAYS IN POPULAR SCIENCE

than are machines in themselves or works of art in them-
selves. There are needed men with knowledge to work
the machines, men to whose spirit the works of art may
speak. The works of man only live in so far as man
vivifies them ; and this corpus of fact that to some people
constitutes the reality of natural science is only a vast
stamp-collection, no more than a lumber room, unless
each generation in its turn will make it live. It lives most
strongly (so is the human mind constructed) by being
woven into the general background of some general
philosophy of things. The history of science shows us
how a body of fact, comparatively inert and lifeless while
held in one framework of opinion, may be seized by
another more vigorous movement of the mind and
used as a living battering-ram to beat open the doors
of progress. This happened, for instance, when the
facts of comparative anatomy and embryology were
snatched from the hands of the * nature philosophy’
school and of the teleologists, and used by the evolu-
tionists to effect a great liberation of the human spirit.
Paley and Owen were using the same sort of facts as
Darwin and Hooker ; in the hands of one set of men
they evaporated, while the others condensed them to an
intenser reality,

The history of science should help us too to discount
the fads and fashions of the moment (for it must be con-
fessed that there are fashions scientific as well as sartorial 1) ;
it will help us in judging of the practical utility of the
methods used by different ages and by different nations ;
it will help to remind us of the incredible conservatism
of the human mind in presence of new facts, and of that
curious psychological trait whereby, as it has been said,
an opinion is held with a violence inversely proportional
to the amount of evidence which can be adduced in its
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ON THE HISTORY OF SCIENCE 165

support. It will comfort us by showing the greatest men
making egregious mistakes, and falling into the very
errors against which we pompously warn our elementary
students. In fine, it will give us a perspective not only
of the growth of scientific knowledge and theory, but,
equally important, of the human mind’s relation to
scientific problems. At present the teaching of science
is for the most part a teaching of fact and of practical
method. There are signs, however, that the old human-
ism of the Universities may be revived in a2 new way,
by making every subject complete in itself, to be dealt
with, not only as fact and method, but also as history and
as philosophy. If this happy day arrives, courses in the
history of science will be as integral a part of scientific
training as laboratory instruction.

One of the points stressed by Dr. Singer in his treat-
ment of Greek biology and its relation to the rise of modern
biology is the wholly different attitude of the Greek mind
to science, a difference crystallised in the difference in the
methods of scientific record, and dependent in large part
upon a difference in origin.

Modern science is based upon a vast, an almost over-
whelming bulk of published records, the majority of
which deal with observations of fact or with experiments
undertaken in the attempt to verify a hypothesis. The
impetus for her advance is derived from the efforts of a
large mass of workers, often groping blindly round the
roots of their own little problems ; direction is given to
this struggling mass by the few outstanding men of genius
and force ; finally, the compelling power of the whole
arises from the constant and strict verification of hypo-
thesis, and its as constant application to practice.
Through this power, science gradually comes to impose
her systems of thought upon other systems, During the
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last three-quarters of a century she has overthrown
traditional theology and stamped her evolutionary concept
into the very heart of religious thought ; at the present
moment, the theory of Einstein and the verificatory
experiments springing from that theory are bringing
science into a conflict with traditional philosophy. In
passing, one might say that the conflict of Galileo’s
theories and experiments with the traditional philosophy
of his time affords an excellent historical parallel with the
present situation. The real conflict there, the conflict
that mattered in the history of thought, was not with
the Church over the motion of the earth, but with the
Aristotelians over the speed of falling bodies, with the
philosophers over the relative values of authority, specula-
tion, and experiment.

The philosophy of a science comes into being with
the advance of science, and overbears traditional philo-
sophy. A corresponding relation is seen between the
two in the origins of the modern period of science.
Dr. Singer points out that the rise of modern science was,
to a degree greater than is usually supposed, independent
of the renaissance of classical studies. ‘The active
extension of knowledge by direct observation . . . began
centuries before the learned Greek revival, and received
its great impetus long after it. Thus modern science
arose largely independent both of philosophy and of
scholarship.’

With the Greeks, however, science always stood in a
direct relation with philosophy, and a relation which
was in most ways a dependent one. And this was
because, as Dr, Singer elsewhere points out, it was the
world in relation to himself and not as a mere objective

complex of phenomena that interested and appealed to
the Greek.’
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Knowledge was equally treasured by ancient and
modern. But the ancients had not yet discovered that
to preserve the treasure from generation to generation,
and to make it available for mankind at large, verification
and record were essential —tedious, but essential! To
the Greek, the intellectual satisfaction of a well-rounded
and personal system of thought was the attraction. That
is still an attraction for the great man of science to-day ;
but he knows that the system of relations between
phenomena which we call science is something different
from and greater than any systems which men can for the
present hope to grasp, and that its growth will in time
radically alter any system which they at present hold ;
and so he is content to labour toward a goal which he
cannot perceive.

Comte, in his rough-and-ready classification, indicated
that the Greek method was the more primitive; and
history is showing that the later method is the more
successful.

Other aspects of the same general principle appear in
other articles of the book. Mr. Marvin lays stress on the
essentially social nature of science ; and in so doing dots
the i’s and crosses the t’s of the very readable chapters
by Mr. Hopstock on Leonardo da Vinci’s anatomical work,
and by Mr. Fahie on Galileo. Why was it—it is the first
question we ask—that Leonardo, in spite of consummate
technical skill, the invention of new methods, the enuncia-
tion of new principles and theories, had so little influence
upon science, while Galileo had so much ? To which
the answer is that Galileo was always publishing and

! The same is true of history. Greek history of the classical period
is a chronicle of contemporary events. The Greeks had no system
of permanent record, suc[': as the Egyptians and still more the Chinese
possessed, and their historical perspective must have been very shaky
for all events more than a generation or o away from the present.
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discussing his results, while Leonardo locked his up in
his notebooks. 'T'o this result, doubtless, the different
spirit of the two centuries contributed much, stimulating
the one man to unfold himself, sealing up the mind of
the other in loneliness ; but the fact remains. Leonardo’s
own saying,

* Wisdom is the daughter of Experience,
Truth is only the daughter of Time,’

is apposite to the issue,

But if science must plod the path of verification, she
runs the danger of not using her imagination, not seeing
further than the tip of her own nose. This danger is
emphasised by Dr. Newell Arber in his chapter on the
‘ History of Paleobotany.” He speaks of ‘ the constant
error of all the older workers, not one of whom appears
ever to have dreamed of how remote the Carboniferous
flora is from the British flora of to-day. ... This
mistaken outlook, curiously enough, lingers most per-
sistently even among modern workers.” In other words,
our author maintains that, through lack of imagination,
the average modern paleobotanist is but a step removed
from the diluvial theory which he so laughs at ; and, in
referring everything to the present for comparison, has
scarcely advanced beyond anthropocentrism.

Imagination is needed in science as much as in any
other mental activity. But it must not take charge of
the scientific mind. Ifit do, disaster may follow. Witness
the paper of the great zoologist, Kblliker, quoted by
Dr. Singer, upon the Hectocotylus of the Argonaut. It
had been known since 1828 that curious structures covered
with suckers were to be found inside the mantle-cavity
of the female argonaut. At first it was supposed that
these were parasites, belonging to the group of Trematode
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flatworms. In the 'fifties it was definitely shown that
these structures constituted an apparatus for fertilisation,
being in reality specially modified arms of the male, which
he can fill with spermatozoa and detach at will. But
meanwhile Kdlliker, having got so near to the truth as
to recognise the close similarity of the suckers and skin
of the supposed parasite to those of its * host,” not only
proposed the hypothesis that the hectocotylus was a
dwarf male similar to those already found in wheel-
animalcules and barnacles, but went so far as to describe
and figure a complete set of (wholly non-existent!)
digestive, respiratory, circulatory, and reproductive organs
in the detached arm. And yet we scoff at the monkish
author who affirms that he saw goose-barnacles growing
upon trees and hatching out into geese !

The history of science is a comforting study, because it
makes clear to us that the acquisition of new knowledge
and the systematisation of old in the modern world are
quite different from what they were in any previous epoch.
Those gloomy spirits who are always prophesying the
downfall of our civilisation because other civilisations in
the past have collapsed, apparently forget this. Their
prophecies may be right, but their premises certainly are
wrong. Humanity is, biologically speaking, very young.
No one expects a boy to tackle the problems of life : and
humanity has but just passed out of its boyhood.
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