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NepiAnyn
Znv mapolod pyaoia apovolddeTal | avatudn Tplev Stabepatikaov mpooeyyioewy mov aflomoloty
apyalopetpikeg uebBodovg yia Tn peAETn povoelakov ekBepudtwv pe otoxo v avadeln g
TTOMTIOTIKNG KAnpovoulag. MaOnteg/tpieg T'vuvaciov kabBodnyolvtar amo Siepevvnuikd @LAAA
epyaoiag, a&lomolwvTag apyatoueTpikeg pebodoug yia m LeEAETI LOVOEIAKWY EKOEUATOV, ELTTAEKOUEVOL
o€ S10(POPETIKEG 10TOPIEC TTOAITIOTIKTG KAT|POVOULAG.

NEEeLc KAELSLd: apyaiopetpikée uebodot, Se€10Teg, TOMTIOTIKT] KANPOVOLLA

Supporting Learning Routes of Cultural Heritage with
Archaeometric Methods to Secondary Education Students

Eleni Petridou?, Sapfo Fotiadou?, Filippos Koutsakas*, Loukia Petrotsatou?,
Alexandra Mylona® Maria Paliachani®, Despina Taketzidou?,
Lamprini Malletzidou?, Christina Tsaliki®, Anastasia Oikonomou3,
Angelos Sofianidis®, Anastasios Molohidis?
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Abstract
This study presents the development of three interdisciplinary approaches that utilize archaeometric
methods for the investigation of museum exhibits, aiming to highlight cultural heritage. Secondary
school students are guided through inquiry-based worksheets, utilizing archaeometric techniques to
study museum artifacts while engaging with diverse narratives of cultural heritage.

Keywords: archaeometric methods, cultural heritage, skills

Elwcaywyn

O1 SwaBepatikeg Si8aktikeg mpooeyyioelg ouvoEovy S1APOPETIKA YVWOTIKA AVTIKEIHEVA
OTOXEVOVTAG O€ eVIAieg, OAOTIKEG LAONO1aKES eumelpieg, avamTiooovtag Se§10TnTeg Tov 21°°
awwva otovg/otig padnteg/tpieg. 'Epevveg deiyvouv 0Tl 1 eUITAOKT TV HAONTOV/ TPV o
Spaompomteg STE(A)M av€avouv ta kivnipd Toug yw padnon, OSnuovpywviag
npovmoBETelg yia kaAvtepeg pabnotlakeg emdooelg, avamtuln Se€loT Ty Kal eVioyuoT Twv
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fetikwv Tovg otAcewv ya T Sadikacia padnong kat v emotnun (Wised & Inthanon,
2024). H Swaovvieon Oewpnmik®v KAl TPAKTIKOV eQPAPUOY®V Tpoayel pa Pabitepn
KATAVON 0o T®V EVVOLOV KA1 EVICYVEL TNV IKAVOTNTA TV HaONTOV/TPLOV va cuvepyaldovTal Kat
va emivovv ipoPAnuata (Cooke, 2022). H ovvépyela petald twv emotnuov STEM katl tov
Texvov, odnyel 0 S1aUOPP®OT KATVOTOU®MY EVVOI0AOYIK®V TTAAICI®V TTov vepBaivouv ta
opla Twv emuepovg yvootkov nediov (Peppler & Wohlwend, 2018).

O apyatopetpikeg peBodot, 0wg n omtikn pikpookostia (OM), N NAEKTPOVIKT| LIKPOOKOITiA
odpwong (SEM), n 0TOE10K) avAALOT UECK (PACUATOOKOIIAG EVEPYEIAKOD O1aX®PIOUOV
(EDS), n @acpatookosia vrepvBpov (FTIR) kan n tepiBAaon aktivov X (XRD) ovufarrovv
KAOOoplOTIKA 0TI HEAETI AVTIKEWEV®V TTOAMTIOTIKNG KANPOVOULAC, TTAPEXOVTAS TTOAVTILEG
JIANPOPOPIEG YlA TN XPOVOAOYNOT), T oLOTAOT) KAl TNV pogAevor] tovg (Malletzidou et al.,
2021). O1 Barosso-Solares et al. (2021) oyeblacav kat epdppocav pia Siemotnuovikn
nmapeufaon oe pabnteg/tpieg Avkeiov, pe otoxo v avadel&n apyaopeTpikwv uebodwv oty
Katavonon tng 1otopiag Tov moAtiopov. H ypnon apyatopetpikov pefodwv yia tn peAem
AVTIKEIPNEVROV OLUBAAEL oe Stabepatikr) mpoogyyion ya v epfabuvvon twv pabntov/prov
oe Bgpata MOMTIOTIKNG KANPOVOLLAG, €EOIKEIOMVOVTAG TOUG HE OWPEIS TNG ETMOTNLUOVIKNG
pebodoloyiag kat CLUBAAOVTAG OTNV EVIOYLON TOV ETOTILOVIKOD TOUG EYYPAUUATIOUOD.

Y10 TAAL010 AUTO, oxedlaoTnKray kot epappootnkay tpelg STEAM SiSaktikeg mpooeyyloelg
HE OTOXO TNV €UTTAOKT HAONTOV/TPIOV 0e BEpATa TOATIOTIKIG KA POVOULAG, UEAETMVTIAG
AVTIKEIPEVA UE APYAOUETPIKEG HeBOSOVG. TTOYOGC NG TAPOVOAS EPYACIAG EVAL 1) TAPOLOIAOT)
TV TPV MPOCEYYIOEWV IOV AVATTUXONKAV Kol TOU TPOTOL UE TOV OO0 UITopovlV va
a&lomomnBoliv Ta QITOTEAECUATA APYAOUETPIK®OV UEDOSWV OYeTIKA HEe TNV VAIKOTNTA
HOVOEIaKOV ekOepdtmv yia v avadeifn katl epfadvvon Bepdtwy ToANTIOTIKNE KANpOVoUdg,
peoa amo SiepeuvvnTikeg Srabepatikeg SPACTNPIOTNTEG.

MeOBodoloyia
To MAaicwo

Y10 mAaiolo tov Evpwmaikot ITpoypaupatog Erasmus+ «IIpowBavtag de€lotnteg Tov 2100
awva HEow pag ovumepiAnmtikng mpoogyylong STEAM ya v IToAtrtiotikr) KAnpovopia»
(Zopuavidng k.A., 2023), ekmadevTiKOl SlAPOPETIKOV e1d1KOTNTOV TOL I[lelpapatikov
YxoAeilov [Tavemotnuiov ®ecoaAovikng, EMUOPPOONKAV Y1a TO OXESIATUO KAL TNV EQAPLOYT)
STEAM G8iepevvnTiKOV SpaotnploTiTeVv Tov aflomolovV apXAloueTpikeg uebodovg yia
UEAET pOVOEOKAOV ekDepdtwy, pe otoxo v avadelfn ko v eufabuvon oe Bepata
TTOMTIOTIKNG KAnpovoulag. H emuodpewon mepidaufave Oepatikeg mov agopovoav o€ 5
apyxawopetpikeg pebBodovg (OM, SEM, EDS, FTIR, XRD), ot Siepevvnuikr) pabnom, ot
onuacia g ovuwtepiANYng kal tov kabBoAkoy oxeSlaopoL yla TNV ekmaidevon kal ot
onpaoia g SiackaAiag OPewv TOMNTIOTIKIG KANPOVOULAG. XTI OUVEXELA Ol EKTAGEVTIKOL
oxedlacav xat e@apuooav Tpelg OSwagopetnikeg Oiepevvnukeg Swabepatnikeg STEAM
npooeyyioelg avadel&ng g TOMTIOTIKNG KANPOVOULAG, XPTOIUOTOIOVTAS QITOTEAECUATA
apyalopeTpik®v pebodwv oe ouykekpiueéva povoetakd ekbepata. O mpooeyyioelg, diapkelag
6 S180KTIKOV WPWV, EPAPUOCTNKAV TO OYXOAKO £T0G 2024-2025, o¢ 26 padnrteg/tpieg g I”
ta&ng 'vuvaoiov tov ITEIIO.

O tpelg mpooeyyioelg mov avamtuxOnkay a&lomoinoayv ekmadevTiko LVAIKO 7oV mapdyOnke
O0TO TAQIO10 TOV TPOYPAUUATOG KAl TEPAauPAavel e81kd oxeSIAOUEVA CUUITEPIANITTIKA,
SiepeuvnTIKA PUANA €pyaciag, OV HECW® EMAVENUEVNG TPAYUATIKOTNTAS €10AYOUV TOUC
pabnteg/tpleg otg 5 apyaopetpikeg nebodovg kal Tovg epmAgkovv oe emeepyacia kau
AVAALOT] ATTOTEAEOUATWV YA CLUYKEKpLuEva ekBepata. Ot Tpelg mpooeyyioelg oxediaotnkay
£TO1 MOTE VA EUTAEKOVV TOVG HaONnTEg/Tpieg oe SiepevvTiKEG SpA0TNPIOTNTEG e OTOXO TNV
evaloOnTomoinoT Tovg oe BEpaTa TOANTIOTIKNG KANPOVOULAG KAl TNV avATTTugn g KPLTIKNG
TOUG OKEWPNG A0 T S1AXEIPION TOV WIOTEAECUAT®OV TV APXAOUETPIKKOV uebBOSwv kat tng
ONUOLPYIKOTNTAG TOVG, LECA ATTO TNV 10TOPIKT) KAl TTOAITIOUIKT agpnynon ya ta ekfepata. Ot
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SpaonploTNTEG OXESAOTNKAV ETO1 WOTE Ol HaONTEG/TPleg va epyadovial o€ ouadeg Kot va
EMKOIVOVOLV OTNV TAEN TIG 16€e¢ KAl TA £PYA TOVG, EVIOXVOVTAG SeC10TNTEG CLVEPYATIAG KAl
EMKOVOVIAC.

AnoteAéopata

O ouvvdvaouog TV 5 apYoopeTpiK®@v HeBodwv pe TN peAetn Bepdtwv ToATIoOTIKNG
KANPOVOULAG TTpayUaToToOnke pe Tpelg S1apopeTIKES TPOOTEYYIOELS TTOV APOPOVOAV OE TP1A
Sapopetikd povoelakd ekbepata. Ot padnteg/tpieg epyadovtal oe opAdeg, EUTTAEKOVTAL O
SiepevvnTikeg SpaoTNPOTNTEG HECA A0 €181KA oXedlaouEva GLUAAA epyaoiag Kot culnTovy
yia Sta@opeTikd Bepata TOMTIOTIKNG KANPOVOUIAG, CLOYETICOVTAG TA LE ATTOTEAECUATA TNG
APYAOLETPIAG TTOV APOPOVV 0TIV VAIKOTITA TV AVTIKEIUEV®OV.

1" Mpooéyyion — Navaylo «§UAwvo otéAexog tAoiou Kal 8iokog eEAenpoouvng»

Me a@opun Ta evpnuata evog vavayiov mov avacvpBnke otnv akty Belihno 1ng
[ToptoyaAiag, o1 padnteg/Tpieg axkorovBolv Sradpoueg kal ta&idia avhpmmwv, avTIKEIUEVWV
kaudemv. H mpoogyyion Eexiva pe mapatnprnor oV avTIKEILEV®V oL Bpednkav oto vavaylo,
Ta ofola elval &vag UETAAAMKOG 810k0g Kol €va EVAIVO OTEAEXOG TTPUUVIG TTAOIOV, OTIWG
gaivovtal oy Ewkova 1.

Ewova 1. Metarlikog Siokog kat EDAVo otéleyog pUUVNG TAoiov

31 ovveyela o1 padnteg/Tpieg Sratvnwvouy Tig VTOHECELS TOUG Y TNV TTPOEAEVOT), THV
XpovoAOynon, v mbavn xprjon Kat To VAIKO Toug Kal peAetovv Ta §Vo avtikeipeva pe g 5
apyaopetpikeg pebodovg, akorovbwvtag Ta otadia g Siepedvnong. Ao Ta amoTeAéopaTA
TIPOKVIITEL OTL 0 S10KOG EIvAl OPELYAAKIVOG, EVGD TO KPAUA XPLOOVL OTO AVAYAUPO TUTUA TOV
TIPOEPYETAL QITO ETTAVAYPTOILOTTOINOT KOOUNUATWY. AVTIOTOIKA, TO TIPVUVAIO0 OTEAEXOG EXEL
KATAoKevaoTel asmo EVA0 a0 KOVOPOpa SEVTIPA, eV 01 KAWOTEG A0 VPACUA OTO AKPO TOV
elvan peta&mteg. Ta otoiela autd mov oxetidovtal Pe TNV VAIKOTNTA T®V AVTIKEIUEVOV,
QITOTEAOVV QLPETNPIA V1A TTEPALTEP® EPEVVA OYXETIKA LLE TNV TIPOEAEVOT] KAL TV KATAOKELT) TOV
mAolov (7ToV Kal TOTE TA MAOIA KATAOKELAOVTAV QIO K®MVOQPOPA SEVIPA;), Yid TO AV T
AVTIKEIPUEVA QITOTEAOVOQAV HEPOG TOV EEOTMTAIOUOV T} EUITOPELLLA TOL TTAOT0V (TO 1810 TO VAIKO Ko
1N amovoia evlei&ewv ¥priong ouvnyopolv 0TO OTL ATTOTEAOVCE EUTTOPEVUA), TNV TIPOEAEVOT) KAl
TOV TOIO KATAOKEVTC TOVGS, AAA KAl TNV Xpnotpuotnta kat tnv a&ia tovg. To taibt otnv 1otopia
ovveyiletal, yapaocoovtag mbaveg diadpopég yia o mAoio, oxedladoviag ETIKETEG Yl TO
povoeio oto omoio Oa emeéleyav ol pabnteg/tpleg va ekBEcovv TA EVPNUATA TOVG KAl
tomoBetmvtag oe evav afova XpOvou OTUAVTIKA YEYOVOTA IOV OXETI(OVTAL UE TA EVPTUATA
Kal To vavaylo. 'Etot, o1 pabntég/tpieg eumAekovTal evepyd oTnV avaditnorn mg yvmong,
AEITOVPYOVV 0QV EMOTIUOVEG-APYAIOAOYOl KAl AvVAITUOCOUV Se€l0TnTeg mapathpnong,
avaAvong kat Snuovpyikotntag. Xty Eikova 2 gaivetal £va amooTaoud avag@opag twv
HAONTOV/TPIOV YA TN LEAETI TOV AVTIKEIUEV®V pe To OmTikd MikpookoTio.
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Ewova 2. Atdoonaopa avagopdg uabntav/tpiov — Omtikd Mikpookosmo

MEAETN AVTLKELPMEVWY PE TO OTITIKO  ©
MLKPOOKOTILO

Xpelalopaote PeyaAlTepPN
MEFEOYNZH!!!

2n Npooéyylon — Nivakag «Autoi mou éuewvav nicw»

A@oOpunon kat agetnpia yia mm Se0Tepn TPOCEYYIOT), ATOTEAEL O TVAKAG TOV 1950 «AVTOL JTOV
guewvav mow» tov M. MiyanAidn, onwg @aivetar omv Ewkova 3, mov oyxetietan pe
LUETAVACTEVOT) KAL TNV TTPOCPUYIA. ApY1KA {nTeital ammd Toug padnTteg/Tpieg va mapatnprjcovy
TOV TTIVAKQA, VA TOV TIEPTYPAYPOLV, VA EKPPACOLY T cuvalodnuata tov Toug Snuiovpyel kat va
OKEPTOVV KAl VA oL TIHo0oLY BEpaTa OTTmE TO AV KAl Y1aTi 01 AvOpmITol ag@rjvouy ToV TOTO TOUG
TOTE KAl OT)UEPQA, TO WG BLdVouV, OG0 PEVYOLV KAl 0001 LEVOLV THO®, TOV ATTOXWPIOUO.

Ewcova 3. ITivakag «Avtol mtov guevay miow» tov M. MiyanAidn, 1950
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[Tapatnpwvtag Tov mivaka Kal oudNTOVTAS Yl TA ONUELA IOV TOUG KAVOLV UEYAAVTEPT)
EVTUMMOT), 1) TALLOYPNPIA TOV LABNTOV/TPL®V E0TIACEL GTO EVIOVO TIPACIVO XPMUA TOU POUYOU
oV TAS100 OTOV TTivaka Katl EeKvael Evag KUKAOG S1EpeUVIOTE Y1a I UEAETI TNG VAIKOTNTAG
tov mivaka. Ot paBntég/tpieg emefepyaldovial Kalr avaADouvv Ta QIIOTEAECUATA T®WV 5
APYAOUETPIKOV HeBOSWV KAl KATAATIYOUV OTL 1) XPWOTIKI 7OV XPnollomomBnke eival to
verdigris, eve) T0 VAIKO TTAV® OTO 07010 eival {wypa@PlouEVog O Tivakag eival ELA0 Ao
K@Vo@Oopo 8evtpo. Avtn 1 eufaBuvon otnv AETTOUEPEIA TOV VKA QITOTEAEL APeTpla yia
TEPAITEP® E€PELVVA O€ OXEOT L€ TA VAIKA JTOU XPTOUOTIOI0VOAV EKEIVI] TNV E€TOYT] Ol
KaATEY Ve, e To Bepa tov mivaka, ov eivat 1) EeEviTid, Kal Ta ouvaoBNUATA TTOL UITOPEL va
SNUOLPYTOEL 1] VAIKOTITA TOV AVTIKEIUEV®V, OTTMG V1A TAPASEY LA TO EVTOVO TTPACTIVO XPOLLA.
O1 paOntég/tpieg kavouv LMOOECEIS yla TNV TPOEAELON TOU JvaKa, TN YPOovoAloyia
Snuovpylag tov, mapatnpovv to Bepa Tov (Kvnoeg kal otaoelg avlpmmwy, ekEpAcelg
TPOOMITOV), GV TOVV TTME LITOCTNPICETAL ATTO TNV ETMOTNOVIKT] EPELVA, APTYOVVTAL 10TOPIeg
yia m o Tov avip®Iwv Tov Tivaka KAl avasrtoooouvV Tn SNUIoVPYIKOTNTA TOUG UECK
BlouaTIKNG AvVATapAoTAOT|¢ TOV TVAKA, 0Mtwg @aivetal otnv Eikova 4.

Ewova 4. Blopatikn avasmapadotaon Tov mivaka oo pabntég/tpieg

3n Mpoaogyyion — MARALWVo Auxvapt

3V Tpitn 7POOEYYLOoN, Ol HaONTEG/Tpleg HEAETOUV &va TMAIVO AUXVAPL TNG TPOIUNG
Bulavtiviig mepodov, Omwg gaivetar otv Ewova 5, to omoio Ppioketar oto Movoeio
Bulavtvot IToArtiopov @ecoaiovikng.

Ewova 5. ITn\vo Avyvapt Movoeiov Bulavtivot IToMtiopod O@eccahovikng
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YTOX0G¢ TNG TTPOOEYYIONG Elval o1 padnteg/tpieg va epmAakovv oe Siadikaoieg emoTNUOVIKIG
gpevvag (rapatnpnon, S1atHIWoT EPpWTNUAT®Y Kal vitobecewv, epunveia) kat Snuovpykng
EKPPAONG, OUVOIKOSOUMVTAG TN YVOOT. ATO TNV avAAUOT TV QIOTEAECUATOV T®V
APYAOUETPIKOV HeBOSwV, TPOKVITEL OTL GTOV TTATO TOL ALYVAPIOL LITAPXEL pia EEvn ovaia, 1)
omoia Tavtonoteital wg Aadt. Tavtoypova, avayvmpidovTal Ta VAIKA KATAOKELTG TOV 1810V Tov
Avxvaplov. Me avtd ta §eSopeva, o1 pabdnteg/tpieg KAAOUVTAL 0T OUVEYXELA VA GUVEETOLY TNV
VAIKOTNTA TOV AVTIKEIUEVOD L€ TO 10TOPIKO TTAAio10 kKat Ta Srapopetika media g wng (7).
owovopia, kaBnuepvn o, 18eoloyia, Opnokeia, Aatpeia, TEXVN), VA GUVOUIATIOOVV UE TO
AVTIKEIUEVO, QITOKPLIITOYPAPMOVTAS TIG Slagpopetikeg S100TACEIS — AErTovpyieg Tov Kal va
ovvdlapope®moovy T S1kEG Tovg 10Topieg (MOKIAA KEWWEVIKA €i0n 7Y ypammtd Keipeva,
PYNPLAKEG apnynoelg, elkaotikeg Snuovpyieg). Ta&ibevovtag miow oTov ¥povo, apnyovval
10TOpiEG yia TNV ;Bavr) Xprjor Tov Auxvaplov, GuJTOLV Yid TNV KOWVOVIKN TAEN TOV TEXVITOV
oV mpun Pulavivi) TePiodo KAl 0TO EUITOPIKO KEVIPO NG Oecoaiovikng. Meletovv )
XPNOT TOL AvXvaploy g AAOLG TTOAITIOHOVE Kal evtomidovv Ta kowva otoiyxeia (Sofaaiec,
pvool) pEow TOMTIoHIK®Y aAAMNAemSpacemwy. YroSvovtal poAovg, Otwg paivetal otnv Eikova
6, oxed1adovv poTifa kat GLOYXETI(OVV TO AUXVAPL LE AVTIKEILEVA TTOV XPTOUOTIOI0VLE OTUEPA.

Ewova 6. Antoomaopa ano Snuovpyia pabntov/piov - Avyxvapla S1a@popetikmv TOMTIOUGOV

TuunepacpoTa

YV gpyacia mapovoialovian tpelg Stapopetikeg STEAM S18akTikeg mpooeyyioelg, o1 0moieg
aflomoovy 5 apyaopetpikeg ueBodovg, eumAékovtag touvg/Tig  pabnteg/tpieg o€
SiepevvnTikeg SpaoTnploTTES Le oTox0o TNV eufabuvon oe Oepata TOANTIOTIKTG KA POVOULAC.
O1 paBnTeg/Tpieg eE0IKEIMVOVTAL LE OWELG ETMOTNUOVIKTG peBodoloyiag kal avasmtiooovy v
KPITIKT] TOUG OKEWPN UEOA AO TN OlAXEIPION TV ATOTEAEOUATOV T®V APYAIOUETPIKMDV
uefodwv. EmutAgov, ol pabntég/tpieg e agempia ta amoteAéouata g Epevvag ya v
VAKOTNTA TV AVTIKEIUEVOV, HECW® TOV APYAOUETPIKWV HEBOSmV, Siepeuvoliv ammo Ty mAgvpa
TNG TOAITIOTIKTIG KAT|POVOLIAG T AVTIKEIUEVA, AVATTTUO0OVTAG TN SMUIoVPYIKOTNTA Tovg. Kat
0TS TPEIS TPOoeYYioelg o1 pabnteg/Tpleg epyadovtal o€ opadeg, avamTvooovtag 6eflotnteg
OoLVEPYAOIAG, EVM ETKOIVOVOLV OTNV TAEN TIg 18£EG KA1 TA €PYA TOVG, EVIOXVOVTAG Se&10TnTeg
EMKOIVOVIAG.
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