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What learning is

 “Learning is the relatively permanent change
in a person’s knowledge or behavior due to
experience”

From Learning in Encyclopedia of Educational
Research, Richard E. Mayer



Mwc 6a pEAETAOOUNE TNV MABNON;

* KaBwc to roudi
— Meyalwvel
— ExtiBetal oe Stadpopwv eldwv eUTELPLEC
* 2Tn KaBnuepLvn tou {wn
e JT10 OXOA&io
* QVATTUOOETOL YVWOTLKO
— Bewpwvtoac T Habnon appnkta cuvOedEUEVN UE TNV
QVATTTUEN

> Mw¢ Ba LEAETNOOUUE TLG YVWOTIKEG LETAPOAEG;



O1 Tpeic peyaAec anmodaoeic 1

e Eotlaon O0TO QVTIKEIMEVO TNC YVWONC

— MeAETN TNC yVWoNC EVOC CUYKEKPLUEVOU
QVTIKELMEVOU aATIO Evayv TANOUOUO ATOUWV

e 'H
* Eotlaon 0to UTTOKELPEVO TNC Habnongc;

— MeAETN Tou TL E€PEL Kall TL poBaivel Eva ATOUO
* [1.X., case studies



Case studies

Although nomothetic studies are more typical in developmental psychol-
ogy, case studies have an honorable history too, particularly in the study of
very young children. The most famous of these studies is Darwin’s (1877)
delightful daily record of his eldest son. “So-called” diary studies recording
infant development were popular at the turn of the century (Kessen, 1965);
primarily conducted by mothers, they generated a great deal of the early
language development data. More famous was the work of fathers, with
Piaget (1952) studying his three children, Laurent, Lucienne, and
Jacqueline, following the lead of Binet’s (Binet, 1903) observations of his
daughters, Madeleine and Alice. Large scale nomothetic studies were
largely an American invention.

Brown, 2009



O1 Tpeic peyaAec anmodpaoeig 2

* Na peAetnBel n aAlayn Ko Twc avTn
oupBOLVEL
* Tt aAAQlEL KAl LE TIOLOV TPOTIO;
— JUYXPOVLKEC MEAETEC
— ALOXPOVIKEC LEAETEC
— MUKPOYEVVETLKN avaAuon



H peAETN TWV YVWOTIKWV aAAaywv

The second major variable has to do with change over time, a critical
element for all learning theorists and especially for developmental psychol-
ogists. One major option is between cross-sectional designs, where data are
taken from, say, 7-, 10-, and 14-year-olds, and inferences about develop-

mental trajectories made; and longitudinal designs, where, for example, all
4-year-olds who watched “Sesame Street” in 1969, 1971, and 1973 are
followed up for a period of years. Another option is the microgenetic
design, an important tool in the psychologist’s kit that is receiving renewed
interest. Here children are observed over a relatively short period of time
(days, weeks) as they acquire a certain form of understanding. This
approach is most often taken with very young children who are at a stage of
rapid learning (DeLoache, Brown, & Kane, 1985) but also with older
children learning a particular scientific concept (Karmiloff-Smith &
Inhelder, 1974-1975; Kuhn, Amsel, & O’Loughlin, 1988).
Brown, 2009



O1 Tpeic peyaAec amodpaosic 3

* [loootikec uEBobdoL;
— Edappoyn o moAunAnOn delypata
— JTOTLOTIKEG AVOAUOELG
— 'EAeyxoc untoBéoswv
— Tlevikevon

* Molotikeg pEBodol
— Napatpnon
— KAwikég ouvevteUelg
— EBvoypadikec pebodot
— AvdAuon Aoyou
* 'Hmolo¢ cuvduaopog Kat Twv SV o;
— MIKPOYEVVETIKEC AVAAUOELG
— Nepapoata oxedlaocpol
— NapepPaocelc, EpWTNUATOAOYLA KOL CUVEVTEVEELC



ZUYXPOVIKEC HEAETEC

Ot cross-sectional studies (ocuyXpoVvIKEC/SLATUNUATIKEC LEAETEC)
elval pa epeuvntikn pEBodoc omou o epeuvntAC avaAveL dedopéva
armo gvav MANBUoO (A oo Eva AVTUTPOOWTIEVUTIKO dElypa Tou) o€
£VOL CUYKEKPLUEVO XPOVLKO OnUELo.

— meplAapfavel cuvABwc tn xprion avaiuvong naAlvépounongc,
TPOKELUEVOU va SlepeuvnBel n UTtapEn Kol To peEyeBoG Twv emdpAcewv
LLOLC 1] TIEPLOCOTEPWV OVEEAPTNTWY UETAPBANTWY OE pia EEQPTNHEVN
HetaBAnTn o€ Eva 6eSoUEVO XPOVIKO onHElo.

Ou cross-sectional studies eival meplypadikec peAetec (ovte
SLOXPOVIKEC OUTE QLULYWC TIELPOLMLOTIKEC).

AtadEpouv armo tic dtaxpovikec peAetec (Longitudinal studies), otic
OTtOLEC N cuUTEPLPOPA EVOC N TIEPLOCOTEPWV METOBANTWVY
SlepeuvwvTal oTo XpOVvo.



MAcoVvEKTAMATO/PEIOVEKTAHATA HIAC
OUYXPOVIKNC MEAETNC

e To TTAEOVEKTNHOA MLOC OUYXPOVIKAC LEAETNC ELVOL OTL ETILTPETIEL OTOUG
EPEVVNTEC VA CUYKPLVOUV TTIOANEC SladopeTIKES LeETABANTEC TNV (Ol
OTLYUA.

— Oa pnopoloope, yia tapddeypa, va Soupe tnv nAkia, to puAo, To elcodnua
Ko To eminmedo ekmaidevonc oe oxeon KE TNV enidoon ota KAdopata

* Q0T000, OL CUYXPOVLKEC UEAETEC HEV UTTOPOUV VA TIAPEXOUV CUYKEKPLLEVEC
NMANPOPOPLEC OXETLKA HE TIC OXEOELC ALTLOC-ATMOTEAECHATOC. AUTO
odelAETOL OTO YEYOVOC OTL TETOLEC UEAETEC TIPOCPEPOUV EVA OTLYULOTUTIO
LLLOLC LOVO XPOVLKNG OTLYUNG Kot Sev e€etalouv TL cupPBaivel mpLv R LETA TN
ANy Tou CTLYULOTUTIOU.

* Qc ek touTtou, 6ev punmopol e va yvwpiloupe pe BeBatotnta eav, m.X., N
avénon/uelwon tou elcodrpatoc Ba emdpEpel Kat avriotolyn aAlayr oTLg
emlOO0ELC oTa KAdopaTa



Al1QXPOVIKEC HEAETEC

* Mua Slaxpovikn LEAETN €lval Evac oXeOLAOUOC
£PEUVAC TIOU TtEPLAOUBOVEL EMAVEIANUUEVEC
nopatnENoeLc Twv blwv petafAntwv (r.x.
avOpwmnwv) o€ CUVTOUEC N LEYAANEC XPOVLKEC
rnieplodouc (6nA. xpnoLUOTIOLEL SLaXPOVLKAL
dedopueva).

— Eilval ouyva evac Tumoc HEAETNC apaATAPNONG, OV
KoL UItopEL emiong va dounBetl wg dtaxpovika
TUXOLOTIOLNLLEVOL TIELPALOTAL.



Al1QXPOVIKEC HEAETEC

e JYe avtiBeon UE TIC OUYXPOVLKEC LEAETEC, OTLC OTIOLEC OUYKPLvovTal
SLaPOPETIKA ATOUO E T LOLOL XOLPAKTNPLOTIKA, OL SLOXPOVLKEC
HEAETEC TtapakoAouBoUv touc idlouc avBpwrouc Kal £ToL oL
SladopEC IOV MAPATNPOUVTAL OE AUTOUC TOUC avOpwTtoug givall
ALlyotepo mBavo va eival to amoteAeopa Stadopwv (KOWwVIKWY,
TIOALTIOMLKWY, KTA.) avapeoa ota Selypata.

* Etol, ol SLaXpOoVIKEC LEAETEC KOBLOTOUV TLC TTAPATNPOELC TWV
aAAaywv 1o akplBeic kat epappolovtal os dStadpopouc AANOUC
TOLELC.

e AvokoAia: H cuAloyn TwV OMOTEAECLATWY OTTOLTEL TapakoAovOnon

TOU OUYKEKPLUEVOU OELYyLATOC KATL TTOU €ival oAU SUOKOAO Kot
QTTOLTNTIKO O€ OLKOVOULKOUC Kol AAAOUC TTOPOUC



S UYXPOVIKEC/DIaXPOVIKEC HEAETEC

OL CUYXPOVLKEC LEAETEC UITOPOUV VA YiVOUV TaXUTEPA OTTO TLC
SLOXPOVIKEC MEAETEC.
— AUTOG £ilval o AOyocg yLa ToV 0oTtoio oL EpeuvnTEC Ba pmopoloav va
EEKLVAOOUV LLE LLLOL CUYXPOVLKI HEAETN YL VA SLOTILOTWOOUV TIPWTA EAV

UTTAPXOUV CUOXETIOELC LETAEY OPLOMEVWY HETABANTWYV KOl OTN CUVEXELA VAl
oXeSOLAO0UV LA SLaXPOVLKN LEAETN YL VO LEAETOOUV ALTLOKEC OXEOCELC.

OL CUYXPOVLKEC LEAETEC ouXVA SeV pUtopouv va ByaAouv
OUUTIEPACHATO VIO OXEOCELC OULTLOC/ATIOTEAEOOATOC KOl LEVOUV HOVO
oTnV €EKPpoon CUCYETIOEWVY
— Otav o xpovocg eival mapayovTac Tou eMNPEALEL TNV EEAPTNLEVN, TOTE N
SLaxpoVvikn LEAETN pmopel va Sel€el ox€oelc autlog/amoTeEAECUATOC
MopOAa AUTA KoL OL CUYXPOVLKEC MEAETEC HmopoLV va deiouv
TIOPAYOVTEC TIOU EMNPEALOUVV TNV €E0PTNUEVN HETAPBANTN



‘Eva mapAadeiypa d1aXpovIKNG MEAETNC

 The Early Childhood Longitudinal Study —

— EPEUVNTLKO TIPOYPOLLLLO TIOU TIOPEXEL OEOOUEVA OXETIKA UE
TNV avamtuén Twv maldlwyv ot Hvwpevec MoALteiec.

— Awe€ayetal amno to Ilvotitovto Entotnuwy tneg Natdeiac.

— MapEXEL OTOLXELQ OXETIKA UE TNV KATAOTOON TWV TTALS LWV
KOTA TN YEvvnon Kol o€ Stadopa cnUELl TN CUVEXELQ,
LEXPL TNV TPWTN TAEN TOU OXOAELOUL.

— To npoypappa ECLS mapexel eniong Sedopeva yLa TNV
avaAuon TwV OXECEWV aVALECO OE £va eupl paopua
OLKOYEVELAKWY, OXOALKWY, KOLWVOTLKWV KOl ATOLKWV
LETAPANTWYV yLa TNV avATTTUEN TWV TTALdLwy, TNV Hadnon
oTnV NMPooXoALkn nAtkio kat TLc emdOOELC 0TO OXOAELO.



‘Eva mapAadeiypa d1aXpovIKNG MEAETNC

Mua Stoxpovikn uz—:)\em 80 eTwv, amo to 1936 £wc Kal ornUepQ, Ttavw
o€ AeukoU¢ SUTIKOUC AVTPEC (au Kol To Oelypa epmAovutileTol) amno
To Harvard.

Ep.Epwtnuo: Ti propel va emidpEpel pakpolwio Kal evTuyia.

YUAAEyeL bedopeva BloAoyika (TT.X., OLUATOAOYLKEC KL AAAEC LATPLKEC
gtetaoclc), Puxoloyka (oUVEVTEVEELC, EpWTNUATOAOYLA),
dnuoypadlkad (katoikia, epyaocia, KTA.), olLkovoulka (HLobaoc,
nepLovoia, KtA.)

ATIOTEAECLAL: TIOLO CNUOVTLKOC TIAPAYOVTOC ELVOL Ol OXECELG LLE
vonua (meaningful relationships)

* https://www.ted.com/talks/robert_waldinger_what_makes_a_good_life lesso
ns_from_the longest study _on_happiness



‘Eva mopAdELYLOL GUYXPOVLIKAC LEAETNG

* YnoBeon: umtapyouv dLaoONTIKEC METIOLONOELC yLa TLG

NMPAEELS, OTIWC OTL O TTOAAQTIAQLOLAGLOC TIAVTO LEYOAWVEL
evw N Slallpeon mAvVTA ULKPALVEL TOUG apXLKoUC OPOUC TWV
npaéewv, mou odpeilovtat otnv MNpokataAnn tov Ouaotkou
AplBuou, dnAadn otnv taon va anodidovtal LGLOTNTEC TOU
duolkoL aplBuou otouc KN-PUCLKOUG

H npokataAnyn emdpa pe SVO TPOMOUC:

— ATO TN pLa pepLd umtootnpilel tn ouvdeon KAOs MPAENC UE CUYKEKPLUEVAL
anoteAéopata, SnAadn otL n Mpoobeon KL 0 TTOA/CUOC TAVTA LEYOAWVOUV EVW N
adaipeon KL n dtaipeon mavta pkpaivouv Toug apldpouc

— Y€ TMEPUTTWOELG IPALEWV HE aPLBUOUG TToU SEV QVATIOPLOTWVTOL OTTO CUYKEKPLUEVAL
voUuepa (aAAd pe ypappota i KEVA) N mpokataAnyn tou puoikol aplBpou ennpealel
TOUG HaBOnTtég va Byalouv YEVIKA CUUTMEPACLOTO YLO TOL ATIOTEAECUATA TWV TIPAEEWV
Sdokipalovtog povo dpucolkoug aplbpoug

Christou, 2015



MeOBodoAoyia

YALKQL

ny. 2:..=5 Tilvetal

Aev ylvetal

— 16 €pya (moAAamAaolaopoc /dlaipeon)

— 12 épya (mpocBeon/adaipeon, e€ovdetepwTEC)
Juppata & Quokot: 7 X ...=21
Juppata & Pntot:  6Xx....=11
Mn-2vuBoata & Pntot: 7 x ... =2

Christou, 2015



Mean

.80

.60

40

.207

.00

1 | | ]
Natural Congruent Rational Congruent  Rational Incongruent Buffers

Error bars: 95% ClI

MeOBodoAoyia

Tasks Mean Std. Dev.

SUUPBXTH ME XYyVWOTO PLUCOLKO .844
ApLOuo

SUMBXTX ME XYVWOTO UN-PuOLKO 434
ApLOuo

Mn-ZUUBXTX .196
EEoudeTEpWTEC .096

188 - (188) = 28.412, p<.001

/
192 _t(188) = 14.08, p<.001

< t(188) = 6.576, p<.001

211 >
.18¢ Christou, 2015



‘Eva mapadelypa piag diaXpoviKng MEAETNC

* MEeAETN TNC YVWOTIKAC AVATITUENC TWV PNTWV ApLOpwyv
e Eotlaon o€ Tpelc BaoLKEC UTTOKATNYOPLEC TNC EVVOLAC
TOU pnNToU:
— JUyKplon pntwv (6ekadikotl Kat KAaopota)
— Awdtaén pntwv
— Mukvotnta
e EAeyyoc tnc dloc opadac B’ dnuotikou (avtiotolyou)
o€ oxoAeilo tng OwvAavoiag
* OE TPELC XPOVIKEC XPOVIKEC OTLYMEC: apxn Kot TEAOC TNC

E’ kat apxn tng 2t
McMullen et al (2015)



‘Eva mapadelypa piag diaXpoviKng MEAETNC

Descriptive statistics for Rational Number Test at Times 1, 2, and 3.

M SD Skew  Kurt Range  Reliability («)

RNT T1 (N = 251)

Comparison 472 314 023 -119 0-10 086
Ordering 173 203 089 -059 0-6 085
Density 091 159 244 656 0-9 059
RNT T2 (N = 239)

Comparison 545 305 0.1 ~134 0-10 085
Ordering 199 207 071 088 0-6 084
Density 127 209 261 878 0-13 070
RNT T3 (N = 221)

Comparison 555 338 005 -127 0-10 085
Ordering 247 230 028 -151 0-6 087
Density 131 209 270 858 0-12 078

McMullen et al (2015)



T1 dev yMOPOUV VA HAC
OciEOUV AUTEC Ol HEAETEC;



"L YVWOTLKOUC TTOPOUC XPNOLULOTIOLEL TO TTolLOL;
"L TpoKaAEL TNV aAAayn;

L akplBwc aAAaleL;

Yrtapyxouv SL-atoptkec SLadpopEc;

— TL.X., AKoAouvBouv OoAa ta rtatdia tnv oLa
avarmtuélakn dtadbpoun;

Yridpyxouv evOO-aTOULKES dLadOpPEG;
— [1.X., QIO £pYO O€ EpPYO;




ULXQOVEVETINY AVAALCY)

Eival pia epeuvnTik HEBOOOC TTOU XPNCIUOTTOIEITAI VIO TN MEAETN TWV
QAVATITUSIOKWY OAAQYWYV O€ ATOUA I MIKPEC OUADEC OE OXETIKA GUVTONO XPOVIKO
dlaocTnua.

MepiAapBavel oe BABOC Kal CUXVEC TTAPATNPATEIC ATOPWYV ] MIKPWY OUAdWV.
‘Exouv ouvnBwg BpaxutrpdBeoun €oTiaon, TTou ouxva AauBavel xwpa o€
dlIaoTNUa NUEPWY, EBOOUAdWY 1 Aiywv uNvwV. AUTO ETTITRETTEI TN AETTTOUEPN
€CETAON TWV TAXEWV AVATITUEIOKWY aAAaywV.

O1 gpeuvnTEC OUANEYOUV BedOEVA PEOW ETTAVOAAUPBAVOUEVWY HETPACEWY 1
TTAPATNPNCEWY, OUXVA JE HEYAAN ouxvoTNTA. AUTO ETTITPETTEI TOV EVTOTTIOUO
MOTIBwyV, TACEWV Kal NETABOAWY OTN CUMTTEPIPOPA N TIC OECIOTNTEC.
[MepiAapBavouv ouvABwG Eva PIKPO OEiyua OUPHETEXOVTWY. H éugaon diveTal
oTNV Karavonon Twv d1adIKaoIwY aVATITUENG o€ BABOC Kal OXI 0TV £¢aywyn
YEVIKEUOIJWY CUUTTEPOAOHATWV.

[MpaypaTtoTtrolcital cuxXva o€ vaToupaAioTIKA TTEPIBAAAOVTA OTTOU Ol

OUMMETEXOVTEC OOKOUV TIC TUTTIKEG TOUC dPaCTNPIOTNTES. AUTO CUMBAAAEI OTN
d1a0@AAION TNG OIKOAOYIKNG EYKUPOTNTAC TWV EUPNMATWV.



TIELOOU A TIMEG HOLL UM
netpo e Tineg pebooot

Dr. Konstantinos P. Christou



H mepryporpinn epeuva

H TTEpIYPA@IKI €PEUVA ETTIOIWKEI VA TTEPIYPAWEI TNV
TPEXOUOA KATAOTAON MIag TTPoadIopIilOuevVNC METABANTAC.
O gpeuvnTAC ouvNBWCG BEV CEKIVA PE PIa UTTOBEON, aAAd
gival mavo va avaTtrTugel dia TETola utTto0eon PETA TN
OUAAOYN OEOOUEVWIV.

H avaAuon kail n ouvBeon Twv dedOUEVWY JTTOPOUV vVa
TTAPAOXOUV TOV £AEYXO TNG UTTOBEONC.



TIOLOAOELY L TO TIEQLYQUPLUYC EQELVAG

Mia TTeplypa®n Tou TPOTTOU JE TOV OTTOIO Ol JaBnTEC TNG
OEUTEPAC TACNC TTEPVOUV TOV XPOVO TOUC EKTOC OXOAEiOU

Mia TTepiypagni Twv ouvnleiwyv Xprong Twv n/u Twv
epnpwv

Mia TTEpIYPOPI) TOU TPOTTOU [JE TOV OTTOIO Ol YOVEIC
alocBdavovTal yia TIC ETTIOOCEIC TWV TTAIdIWY TOUC OTA

uadnuartika

Mia TTEpIypa@r TNG 0TAONG TWV OACKAAWY OXETIKA UE TN
OI0a0KAAIO TWV NABNUATIKWY

Mia TTEpIYPAPN TWV EI0WYV TWV XEIPOVOUIWY TTOU
XPNOIJOTTOIOUV Ol 0GOKaAOI OTAV OIOACKOUV YEWHETPIA



H epevva ovoyetiong

H £peuva ouoxETIONG ETTIXEIPE va TTPOCOIOPICEI TNV EKTACN MIAG OXEONG

METAEU QUO 1 TTEPICCOTEPWY METABANTWY XPNOIMOTTIOIWVTAC OTATIOTIKA

KPITNPIa.

0 2€ QUTOV ToV TUTTO OoXedIOONOU, avalnTouvTal Kal EpUNVEUOVTAI Ol OXEOEIC METACU
eVOC aplBuoU yeyovoTwy.

AUTOC 0 TUTTOG £PEUVAG avayvwpilel TAOEIG KAl KAVOVIKOTNTES OTA

dedopEVa, aAAG OeV TTPOXWPEA TOOO TTOAU OTNV AvAAUCH TOUG WOTE va

avadeicel TIC AITIEC YIO AUTA TA TTAPATNPEOUMEVA UOTIRA.

o H aitia kal To attoTéAeopa dgv PTTOPOUV va dlaxwpIioTouv Bacn auTou Tou TUTTOU
£Epeuvag

0 MeAetwvTal yovo Ta dedouéva, o1 OXETEIC KOl O KATAVOPES TWV METARANTWV.

O1 yeTaBANTEC DEV XEIPAYWYOUVTAI- EVTOTTICOVTAI HOVO KAl MEAETWVTAI

WG EXOUV.

2UXVA N OUOXETIOTIKA £peuva BewpeiTal €id0C TTEPIYPAPIKNS EPEUVAC, KAl

OX!1 WG OIKO TNG €id0o¢ £peuvacg, KaBwe oTn MEAETN Dev yiveTal

XEIPAYWYNON TWV PETABANTWV.



[Tapadelypata GLOYETLOTIUNG EQELVAG

H oxéon PETACU €VOC TEQT YEVIKNG MABNUATIKAG
IKAVOTNTAG KAI TNG ETTITUXIOC O€ Eva €pYOo AAYERpPaAC
H oxéon peTacu TwV ATTOTEAECUATWY OTIC
TTAVEAANVIEC KAl TWV BABUWY TWV TTPWTOETWYV
POoITNTWYV

OI CUOXETIOEIC JETAEU TWV TUTTWV OPACTNPIOTATWYV

TTOU XPNOIMOTTOIOUVTAIl OTIC TACEIC TWV HABNUATIKWY
KAl TG £1TidooNn¢ Twv padbntwyv oto PISA

H ouoxETion avapeoa o€ AETTTEC KIVNTIKEC OECIOTNTEC
KOl KOTAVONON YEWMETPIKWY EVVOIWV



H atttwong-ouyrottiun
/quasi experimental

H aimiwdngc-ouyKpITIKA £€peuva TTPOOTTaBEl va KaBopioel
OXEOEIC AITIOU-ATTOTEAEOMATOC METACU TWV METABANTWV.
AuTOI o1 TUTTOI OXEDIaOMOU poidlouv TTOAU JE Ta
TTPAYUATIKA TTEIPAUATA, AAAG UE OPIOPEVEC PACIKEC
OIAPOPEC:

o Mia avecaptnTtn METABANTA TTPpoadlopileTal AANG dev
XEIPAYWYEITAI ATTO TOV TTEIPAPATIOTH KAl UTToAoyi{ovTal Ol
EMOPATEIC TNG AVECAPTNTNG METABANTAC OTNV £CapTNUEVN
METABANTNA.

O gpeuvnTn¢ dev avaBETel TuXaia OAdEC Kal TTPETTE VA

XPNOIMOTTOINCOEI OUADEC TTOU £XOUV OXNUATIOTEI JE PUOIKO

TPOTTO I TTPOUTTAPXOUOCEC OUADEC.



H atttwong-ouyrottiun

/quasi experimental

[1p0COIOPICTUEVEC OADEC EAEYXOU TTOU
EKTIOEvVTAI OTN METABANTA MEAETWVTAI KA
OUYKpPIvVOoVTal JE OJADEC TTOU OEV EKTIOEVTAL.

Ortav yivovTal avaAUoEIC Kal CUMTTEPACHATA,
O TTPOCOIOPIOHOC TWV AITIWV TTPETTEI VO
VIVETQI TTPOCEKTIKA, KABWC AAAEC METAPBANTEC,
YVWOTEC KAl AYVWOTEC, 6a UTTOpOoUCaAV aKOUN
Va ETTNPEACOUV TO OTTOTEAECUA.



[ Tapadelypata cLOYETLOTINTYC EQELVAG:

H emridpaon Tou Ayxoucg Ye Ta aBnuartika otnv
eTTidoon oTnVv AAyeRpa

H etmidpaon Tou eAeUBepou TTaIXVIOIOU OTNV
eTTidoon Twv padntwyv A’ dnuoTIKOU

H emTidpaon TG CUMMPETOXNG O€ ECWOXOAIKNG
OPAOTNEIOTNTAC OTN OTACN TWV NABNTWYV
QTTEVAVTI OTN HABNonN

H eTTidpaon Twv EKTEAECTIKWY AEITOUPYIWV (TT.X.,
UVIMN Epyaaiac) otn Auon TTPORANMATOC



MeIpAUATIKES KAl NHI-
MEIPAMATIKEG MEOODOI EpEUVAC

MeBoboL napepfaonc



MEIPAMATIKA OXEDIA £PEUVAC

* O gpeuvnTAC €XEL LEYAAO EAEYXO TWV METABANTWY TTOU UITOPOUV VAL ETINPEACOUV
NV €aptnuéEvn tou petaBAntn. Emopévwe, pmopel va dtamiotwOel pe
BefardotnTa OtTL Eva amoteAeopa otnv e€aptnuevn LetaPAntr) odeiletal otov
OUYKEKPLUEVO XELPLOUO TNG aveEaptnNTnC LETABANTAC.

* [ autolC Toug AOYOUC, OL TIPAYMATLKA TIELpALATLKOL oxedLaopol BewpolvTtal
OUXVA 0 KOAUTEPOC TUTTOC EpeuvVNTIKOU oXESLAOHOU.

* Yndpyouv SU0 Baolkol TUTIOL TTELPAUATIKWY OXESIWV EpEUVOLC.
— Mpoaypatikd melpapatikog oxediaopog (true experimental designs)
—  Huu-nepapatikdg oxediacpog (quasi-experimental designs)
*  To MPAYMATIKA TIELPAATLKA oxEdLa YapakTtnpilovtal amno tnv:
1. Tuxaia emAoyni TwV CUUHETEXOVTWYV Kall
2. NV TuXaia avabeon TwV CUPUETEXOVTWY OE TIELPAUATIKEC OUAOEC | OPASEC HEAETNC.

* AvAeinel éva amno ta dUo, Tote Bewpeltal NUL-TIELPALATLKOC OXESLOOUOC



MEIPAMATIKOC OXEDIAOMOC
(MpaypaTIKO)

* H mepapatikni €pguva, TTOU CUXVA OTTOKAAELTOL TTPOLYLATLIKAL
TELPOLULOTLKOC OXESLOOUOC, XPNOLUOTIOLEL TNV EMLOTNUOVLIKN LEBO0SO
yLOL VO OLOTILOTWOEL TN OXEON OLTLOU-OTTOTEAECUOTOC METOED ULOLC
opadac LeTaBANTWY TTOU CUVOETOUV ULOL LEAETN.

— To MPOyUATLKO MEipapa Bewpeltal ouXVA WC EpyQoTNPLAK LEAETN,
aAAQ aUTO eV LOXVEL TIAVTA- TO EPYOAOTNPLAKO EPLBAAAOV SV
anoteAel anapaitnta npoiinoOeon.

* Mpaypatiko neipapa sivol kaBe PeAETn otnv omnola:

— ot aveéaptntn METABANTA XElpAYWYELTAL yLa va TtpoodloploTouV ol
eTLOPACELC OTLC e€apTNUEVEC LETOBANTEC.

— Ol CUMETEXOVTEC KOTAVELLOVTOL TUXOLLO OE TIELPAMATIKEC OUVONKEC.



Mapadeiypata MEIPANATIKAC EPEUVAC

 Henidpaon evoc pabnuatikov moyvidlov otnv Katavonon
TWV KAQOULATWV

* Henidpaon tng BeTIKNC EVioYuong oTnV 0TACN QITEVAVTL OTO
oXOAELO

 Henidpaon tnc StbaokaAiag pe pa opado-cuVEPYATLKN
neBodo otnv enidoon Twv podntwv

* Mua cUykplon tng EMdpaong TNG EEATOULKEVUEVNC
dtdaokaAiag evavtl TG mapadootaknc StdaokaAlag oTLg
UTTOAOYLOTLKEC O€ELOTNTEC

* Henidpaon tnc Stbaokaliag otpatnylkwyv emiAuong
NPOPBANUOTOC OTLC EMLOOOELC



netpopotineg pettooot

MEBoodoI TTapeuaong



d1a¢opol TUTIOI TIPAYHATIKWV
MEIPANATIKOV OXESIOOHWV TIAPEURAONC

* Movo pe Post-test
* Movo pe Pretest-Post-test

* Solomon Four Group Design
Kt AAAEC:
— Factorial Design
— Randomized Block Design

— Crossover Design (also known as Repeat Measures
Design)

Experimental research design from Dr. Jayesh Patidar



Movo pe Post-test

e Autoc o tumoc oxeblaonc €xeL SUo opadec:
— JLOL TIELPOAMATLKY) opada
— o opada eAEyyou
le tuxala emdoyn/avabson kabs opadog
e JYe Kaplo armo Tt opnddec Hev £xeL epappootel po-EAeyxoC (mpLv
armo tnv ebapuoyn Uog mapepBaonc).
* HnapepBaon epappoletal oTNV MELPALATLKI OpAdA KL O HETOA-
g\eyxoc dleEayetal Kat ot U0 opadeC yLa va EKTLUNOEL N
enidpaon tng mapeUPaon N Tou XEPLOUOU pLog LETABANTAC.

* Autoc o tumocg oxeblaopoU eival kowvocg otav dev gival duvatog o
NPO-EAEYYOC.



Movo pe Pretest-Post-test

* Ol CULLETEXOVTEC KATOVELOVTOL UE TUXOILO TPOTIO
£LTE OTNV MELPAMATLKN ELTE oTNV opAda EAEYYOU.

* Kat ot buo opadec exouv OOKIUOAOTEL WC TTPOC TNV
aveéaptntn peToBAnTn, tpLv TNV NapepPaon.

 MOvo n melpapatikn opada SEXETOL TNV
napeppaon

* Kat ot duo opadec umoPariovtal og doklpaoio
eAEYXOU UETA TNV MOPEUPaON Yo va EEETOLOTOUV
TOL ATIOTEAEOLATOL TOU XELPLOUOU TNC AVEEAPTNTNC
uetaBAnNTNC otnv e€aptnUeEVN pHeTaBAnTA.



Solomon Four Group Design

Ol CUUMETEXOVTEC KOTAVELOVTOL TUXALO OE pia oo TIC TECOoEPLS OUADEC.
— Ymdpxouv SU0 MELPOAPATIKEG OpAdeC Kal SUO opAdec eAEyxou.

Movo dU0o armo T OpASEC CULUETEXOUV OTOV MPO-EAEYXO, TIPLV TNV

napEpBaon: pla amo Tig MEPOMATIKES KoL Uiot arto TG EAEYXOU

Miot opadda ToU CULUETELXE OTOV TIPO-EAEYXO Kall pia Ttou &€V CUUETELXE

Aappavouv tnv napepPaon.

Kol ol t€ooeplc opadec Ba AdBouv Tov pPeTa-EAEYXO.

Tat amoteAéopata TG EEAPTNEVNCS LETAPANTHC TTOL TTapaTtnPNOnKe tpLv

ouyKpilvovTal LE TIC EMOPACELC TNG aveEApTNTNG LETAPANTHC OTNV

e€optnUEVN HeTaBANTH ONwe pailveTal oTa ATTOTEAECUOTA LETA TNV

napEupaon.

Autn n nEBodoc eival evac cuvduaopog Twv dUo PoNYoUUEVWY LEBOdWV

KoL XpnolporoLeital yia tnv e€aAewdn mboavwyv nnywv opoApLATwyY



onpaocia TOU NETAYEVECTEPOU
eAEyyou

* ExeL onuaoia va gailvetal EVAC LETAYEVECTEPOC
e\eyyoc (retention test ) late post-test) eva evAoyo
SLAOTNUA LETA TOV HETA-EAEYXO TIOU VA EAEYXEL TN
dtatpnon tn¢ yvwonc (N kabe aAAaync) mou
eTITELYONKE AOYyW TNC nopepPoaonc.

e Xpnolpomolel epyaleia tbLa n avaloya LE TOUC
TIPONYOUMEVOUC EAEYXOUC

 Ta geupnuATA CUYKPLVOVTOL TOCO LE TOV MTPO-EAEYXO 00O
KOl LLE TOV UETA-EAEYXO.



‘Eva mapadeiypa pe
OI0AKTIKN MapEMBaon



H TTapouca PeEAETN

- Y1roBeon 1: yia O100KTIKN TTAPEPBACN YE AVATPETTTIKO
KEIMEVO Ba YTTOPOUCE va UTTOOTNPICEI TOUC HaBNTEC va
QVTIMETWTTIOOUV TNV E0POAAUEVN AVTIANWN TOUG OTI O
TTOANATTAQOI0OUOG HEYAAWVEI TTAVTA TO PEYEBOC TWV
APXIKWV OPpWV.
[MpoBAEwape 611 o yabnTEC TTOU Ba AduBavav To KEiNEVO
(TreipapaTiki opuada) Ba Trapoucialav OnUAVTIKA KOAUTEPEC
eMOOOEIC O€ OXEON ME auTouc TTou € Ba 1o AdupBavayv (ouada
EAEYXOU) ANEOWC YETA TNV TTapEPPacn (oTov MeTa-EAeyxog) Kal
Ta atToTeAéopaTa Ba diatnpouvTav Eva hAva JETA TNV eTTEURAON
(otov ‘EAeyxo Aiathpnong).



MEBOOOC

- Zoppeteyovreg: 87 pobnreg/toteg 2T Anpotnod

MeipapaTtiki
opada:
(N=51)
AVATPETTTIKO
Mpo- KEiJEVO MeTA- A’E)\gyxog
3 3 1]aTnPNoNg
EAEYXOS Ouada eAéyyou ZEEE Eva pnva pera
(N=36)
pabnua
HOBNUATIKWY TNG
Tagng



MEBOOOC

EpwTtnuaTtoAoyio
A’ MEpoc
. ‘Epya: 28 100TNTEC
. Npaceic (TroAAaTTAaCIOcuOoU Kal dIaipeonC) ME
apIBuoUC DOOPEVOUC Kal apIiOUOUC TTOU AEITTOUV:
m.X.: 2 % ...=5 [liveral
Aev yiveTal

>uuBara: 4x%x...=13
Mn-oupuBata: 8 x =3
Eéouderepwreic: &+ =2




MEBOOOC

EpwTtnuaTtoAoyio
B’ M£pocg

. 'Epya: 6 aviocoTNTES
. TTOU AEiTTeEl TO OUPPBOAO TNG avIoCOTNTOC

mX. 3 10> 3: [loAANQTTAOCIOOUOC N
Alaipeon;

. 2UpBara:3_10>3
- Mn-cupuBartd: 6 _0.2<6




To aQvATPETITIKO KEIUEVO

O TOAAATTAACIOCHOG BEV «HEYAAWVEI» TTAVTA TOUG APIOOUG TTOU
TToAAatTAaoi1agovral.

2UXVvd, Bewpoupe OTI 0 TTOANGTTAACIACHOC POVOo peyaAwvel, ONAadn divel TTAVTa ATTOTEAEOUQ
apPIONO peyaAuTeEPO aTTd TOUG ApXIKOUC Opous. MAaAioTa avagépovTal TTapadeiypara, OTTwe 10
ETTOMEVO, VIO VO UTTOOTNPIXTEI N ATTOWN QUTH:

TM.X. 2X3=6 , 6>2 Kal 6>3.
AuTS SuwG gival AdBog, av Kail 1IoXUEl yia Tov TTOANQTTAACIAc PO avAuEca O€ QUOIKOUC apliOuoUG.

2TNV TTPAYMATIKOTNTA OTAV TTOAAATTAQCIAOUNE N QUOIKOUC apIOPOUC, TO OTTOTEAECUA UTTOPEI VO
gival €ite MIKPOTEPO €iTE JEYOAUTEPO ATTO TOUC ApPXIKOUG apliBuous. Otav ol duo apibuoi TTou
TToANaTTAaO1alovTal gival JEYOAUTEPOI ATTO TO 1, TOTE TTAIPVOUNE ATTOTEAEOUA MEYOAUTEPO Kal ATTO
TOUuG OUO auToug apiBuouc. Otav, OpwC, ol apXIKoi Opol gival HIKPOTEPOI TS Yovadag, TOTE TO
aTTOTEAEOHA gival HIKPOTEPO ATTd TOV £va aTrd Toug dUO apIBuoUC.

[a mapadeyua:

8x1/2=4, émrou 10 4 €ival UIKPOTEPO ToU 8, £1TEION TTOAAATTAQOIAOTNKE UE TO Y2 TTOU Eival UIKPOTELO
Tou 1

N 0.7x0.8 = 0.56, 6mov to 0.56 eivat wkpotepo kat amod to 0.7 kat amod to 0.8,

. , , , , , 4 12
emTeIdn moAAarmrAaoiaoTnkav apiBuoi rou givai uiIKpoTepol Tou 1 aAAG 3X =5 4,

4 4 4 4 7 4 /4
omov 10 4 eNvat ueyalitepo tov 3 kat avto Xywe enetd¥ to 3 Eva ueyaAutepo amno 1.

EpwTtnoeig karavonong: ...



OTTOTEAECUATA UN-oUuBaTA £pya

I00TNTEC
50 ”
TTOA/OHNOG
1(49)=3,758, .
40 ) p<.001 ”
 1(50)=2.006,
30 . p=0.05
Levene’s test (homogeneity
20 of variance)
—
(p>.05)

T(PO-EAEYXOC LETA-EAEYXOC g\eyxoc dLatpnong

B Mepopatik) Opada m Opada EAgyyou




MpoBARMATA AUTWV TWV HEBOSOAOYIWV

* H otkoAoyikn touc svalcOnoia: va Bplokovtal
O€ LoOPPOTILAL PE TO PUOLKO TtEPLBAAAov mou
AopBavel xywpa n pabnon kat n dtdackaAio

— [.x., To meipapa pe tnv Coca-Cola vs Pepsi-cola



O1 Tpeic peyaAec amodpaosic 3

* [loootikec uEBobdoL;
— Edappoyn o moAunAnOn delypata
— JTOTLOTIKEG AVOAUOELG
— 'EAeyxoc untoBéoswv
— Tlevikevon

* Molotikeg pEBodol
— Napatpnon
— KAwikég ouvevteUelg
— EBvoypadikec pebodot
— AvdAuon Aoyou
* 'Hmolo¢ cuvduaopog Kat Twv SV o;
— MIKPOYEVVETIKEC AVAAUOELG
— Nepapoata oxedlaocpol
— NapepPaocelc, EpWTNUATOAOYLA KOL CUVEVTEVEELC



[MoloTIKN €peuva

* [MoLotikn Epeuva lvatl omotadnmote peBodoc
oUAAOYNC OTOLXELWV TTOU TTOPAYEL
nePLypodLka, aAAQ OXL TTOCOTIKOTIOLNULEVOL
dedopeva.

* JTLC TIOLOTIKEC EPEUVEC eV yivovtal ouvnOwc
akpLPelc LETPNOELC ...aAAQ TA XOLPAKTNPLOTLKA
nePLypadovTal TTOLOTLKA ...



KPITIKN

* H mTOLOTIKN EPEUVA ETIKPLONKE WG €N ETILOTNOVLKN Y,
«UTTOKELLEVLKN» KOl WG EK TOUTOU €N EYKUPN», KUPLWE aTTO
E£PEVUVNTEC TNG TTOCOTLKNG AVAAUCNC TTOU EMNPEACTNKAV OO
TO OE€TIKLOMO, 0 OTTOLOC NTOV TO KUPLOPXO ETILOTNUOVLKO
nopadeLypa 0To TAALOLO TNG KOWVWVLKNG EPEUVOLC.

e [TA€0OV N MOLOTIKNA EPELVA XPNOLULOTIOLELTOL OE CUVOUOAOUO LLE
TNV OCOTLKN, €0TLAlEL O {NTAMOTO TTIOU EV LUTTOPEL VAL
ePAPUOOTEL TOOOTIKN HEAETN, CUXVA TPOPOSOTEL TTOCOTIKEC
LEAETEC e VEEC UTIOBOEDELG

* |6aVIKA N oxEoN €lval CUUTTANPWHOTIKA KL OXL
OVTOYWVLOTLKN



dciyMa oTNV MOCOTIKN £PEUVO

* H moooTlkn Epeuva evOLAPEPETAL YLA TNV
QVTUTPOOCWTIEVUTIKOTNTA TOU Selypatoc, EpOcoV amo autny,
Kuplwg, e€aptatal n SuvatotnTa YEVIKELONG TWV
CUUTTEPOOUATWY TNE EPELVAC GE OAOKANPO TOoV MANBUGLO,
LLEPOC TOU omolou amoteAeL To Oelyua.

* H avTUTpooWIEVTIKOTNTA TOU SELYUATOC ETILXELPELTOAL VAL
SlaoPpaAlobel pe Stadopeg texvikeC OSelypatoAnlog, onwe
elval n amAn tuxaia dewypoatoAnyia, n KATA oTPWHOTO
tuyaia deypatoAnyla, N Katd cuotadeC TUYALAL
dewypatoAnyia.

* Boaokn apxn auTwyv Twv OELYUATOANTITIKWY TEXVLKWY ELVOLL
OTL TO KAOE HEAOC TOU UTIO £peuva MANOBUGCHOU va EXEL TLC
16lec mBavotnteg va cupmeplAndOet oto delypa.



dciypa oTnV TMoIOTIKNA £PEUV

e XTNV TOLOTLKN €PELVA, TO BAOLKO KPLTNPLO EMIAOYNAC TOU SelypaToq elval To
KOTA TIOC0 £lval «SLadpwTLOTIKO» yLa To pavopevo mou epeuva (Wragg,
1984: 179).

* 'Etoy, yivetat Adyog yia «Bewpntikn detypatoAnio» kat «detypoatoAnyia
okoripotntac» (Glaser & Strauss, 1967: 62-63), n omoia 6ev evdladEpeL va
elvall QVTUTPOOWTEUTIKNA, AAAQ VO ETILTPETIEL TN LEAETN TIOLOTIKWVY
daLvVoUEVWY, TIPOKELUEVOU VA Yivouv Katavonta.

— .., n LEAETN TNC KOUATOUPOAC EVOC CUAAOYOU OLOAOKOVTWVY HAC ETILTPETEL VAL
€EAYOULE CUUTTEPACHATA YLOL TOUC OPOUC KATW OTTO TOUG OTIOLOUC UTTOPEL va
NPOyHOToTtolnNOel pia eKTotdeUTIKA KOLVOTOLLAL.

— 'H n peA€Tn Twv SLOAKTIKWVITPAKTIKWY EVOC EKTIOLOEUTIKOU G’ €V CUYKEKPLUEVO
HABnua puropetl va SwWoel LALKO yla TNV KATAVONGON TNE OMTOTEAECUATIKOTNTOC

OUTWV TWV TIPOKTLKWV.

* JTLC TIOLOTLKEC EPEVVEC OEV EXEL VONUOL TTOCOL KAVOUV TL, 0AAQ TO TL KAVOUV.



[MoloTIKN MEIPAMATIKN £€PEUVA;

* XTNV EKTTOLOEUTLKN EPEUVA, OL TIELPOLOTLKEC
neBodol ouvdeovtal cuvnOwWC UE TNV MTOCOTLKN
£peuva, KaBwc mepAapfavouv T0 CUCTNUOTLKO
XEPLOMO aveéapTnTwy LETABANTWY yLa TN
SLOMLOTWON OXECEWV ALTIOU-ATIOTEAEOLLATOC.

* QQoTO0O, UTIAPYXOUV TTAPAAAAYEC TNC TTELPOAMOTLKAC
£PEUVAC TIOU EVOWMATWVOUV TIOLOTLIKEC neBodouc

yla po o BaBa katavonon twv StadikooLwy
KOLL TWV EUTIELPLWYV TIOU EUTTAEKOVTOLL.



Baoika £idn MOIOTIKWV PHEOODIWV rou propouv va
yivouv Kal og melpapaTtiko m\aiolo

* MeA€tn nepimtwonc:

— Ot peléteg nepimtwon g mepthapBavouv tnv €1¢ faboc¢ e€€taon pLag LEPOVWHEVNC TTEPLMTWONG,
n omola pmopel va elval €vag LEPOVWHEVOC LaBONTAC, pLa TAEN, Eva oXoAEio 1 Eva
EKTIALOEUTLKO TipOypoappa. OL EpEVVNTEC CUYKEVTPWVOUV TTAoUGLa Sedopéva LECW
TIOPATNPAOEWY, CUVEVTEVEEWV KOl AVAAUONG EYYPADWY YL VO TIPEXOUV ULOL AETTITOUEPN

neplypadn g nepintwong .
*  QalvoueVOAOVYLKN EpELVAL

— H pawopevoroyikn €peuva SLepeuva TIG BLWUEVEG EUTIELPLEC TWV CUUUETEXOVIWY LECO OE EVal
OUYKEKPLUEVO eKTIALOEUTIKO TTAQLoL0. OL EpELVNTEG 0TOXEVOULV Va armoKaAUouv TNV ouacia Kat
TO VOO QUTWYV TWV EUTIELPLWYV PECW CUVEVTEUEEWV O BABoC Kol avaAUogwy.

 EBvoypadia:

— H eBvoypadia mepAapBavel TNV EUPATTTION TWV EPEUVNTWV OE EVA CUYKEKPLUEVO EKTIALOEUTIKO
neptBaAlov, cuxva yla PeyaAo XpoVviKo dtaotnpa. OL EpEVVNTEC MAPATNPOUV KOl OULUETEXOUV
OTO MAQLOLO YLa VO ATtOKTHooUV BabLd katavonon TNG KOUATOUPAG, TWV TPAKTIKWY KoL TWV
EUTELPLWV TWV CUUUETEXOVTWV.



BaoiKa €idn MOIOTIKWV PEBOdWV rou
uropoUV va Yivouv Kal O€ TEEPAMATIKO TIAALoLO

* Adnynuotikni €peuva:

— Hadnynuatiki Epeuva EMIKEVTPWVETAL 0TN SLEPELVNON TWV LOTOPLWYV KOL TWV TIPOCWTTILKWY
adnyNOEWV TWV ATOUWV O€ eKTTOLOEVTLKA TtEPLBAAAovTa. OL epeuvnTEC CUAAEYOULV Kall
aVOAUOUV LOTOPLEC Kal autoPLoypadlkeC adnynoELS YLO VO KATAVONOOUV TIWE TA ATOLLL
vVONUaTtoS0oToUV TIC EUTIELPLEC TOUC.

* ’Epeuva 6paong
— H épeuva dpaonc elval pLa GUPUETOXLKI TIPOCEYYLON KATA TNV OTtola EKTTALOEUTLKOL 1)
EPELVNTEC SLEPEUVOUV KOl AVTIHETWTTI{OUV EKTTALOEUTIKA {NTHUOTO CUVEPYATLKA OTO SLKO TOUG
TAaloLo. XpnoLUOTOoLE(TaL CUXVA YLa TNV EVNUEPWON KoL TN BeATiwon Twv SIOAKTIKWV
TIPOKTLKWY KOL TNV QVATTTUEN TIPOYPOLUATWY OTIOUS WV.

* AvAAuon TEPLEXOUEVOU:

— H avaAuon neplexopévou eival pa LEB0SOC yLa TN CUCTNUATLKA AVAAUGH KELULEVOU KoL
OTTTIKOU UALKOU, OTtwG oXOALKA BLBALa, eKatOeUTIKO UALKO 1} Epyaciec pabntwy, yLo Tov
EVTOTILOMO BeATWY, HOTIBWV KoL TACEWV OXETIKWY LLE TNV EKTIALOEVUTIKN EPEUVAL.



MOIOTIKN TEIPAMATIKA MEOBODOC

 Ta mepapata oxedlaopou (design research, design
experiments, teaching experiments)

— YVWOTA Kol W¢ Epguva Baolopevn oto oxedlaouo, sival
LLLOL EPEVVNTLKA TIPOOCEYYLON TIOU XPNOLUOTIOLELTOL OTOV
TOMEQ TNC eKTTAdELONG YL TNV OVATITUEN, TN SOKLUN KoL
TNV teAelomoinon ekMAlOEVTIKWY TtopEUBACEWY,
TIPOYPOAUUATWY oTtoudWwV 1 SLOOKTIKWVY oxedilwv.

— 2toxeUelL ot YepUPwWon TOU XAOUATOC LETAEL Bewplac Ko
npaénc divovtac epdaon otnv emavaAnmrikn Stadikaocia
oxedlaopnou, edoppoync Kol a&ELoAoynonG eKMALOEVTIKWV
KOLLVOTOULWY OE aUOeVTIKA eKTtatdeuTIika mepLBailAovta.



To 310aKTIKO TIeipaua



KAIVIKR| OUVEVTEUEN

 Baowkoc Oewpntiko¢: Piaget
e 2TOXOG: VO OLEPEVVNOEL TNV YVWON TtOU UTTAPXEL (1 Ttou Sev UTTAPXEL)
— Oyl va nopePPBeL o auth TNV yvwon
— OxLva aAAdéeL TNV yvwon, T.X., va SLbageL
* Movu edpapuoletar: 2 CUUUETEXOVTIEC NALKLaC 2.5-99
* Tpomog: ATOULKEC CUVEVTEVEELC — NULOOLNUEVEC
* MNpolnoBeoelc: KaAn yvwon tou TL avopeveTal vo 500l we
arnavinon, ylia KAAUTEPN MposTolpacia
* MNapayovtec:
— EPELVNTNG,
— OUMMETEXWV,
— MEoo kataypadnic, yia kataypadn kot avalvon Twv deSopEvwy
https://www.youtube.com/watch?v=YtLEWVu8150&t=3s

e1r. KwvoTtavrivog M. Xpriotou


https://www.youtube.com/watch?v=YtLEWVu815o&t=3s

e otn dekoaetia tov 1970 oL epguvnTEC
ouvelbntomnoinoav otL n mpoodoc otnV
KoTavonon Twv Hadnpatikwy EVWoLwV EVOC
nadntn mpokumtel peoa amo tn dleéaywyn
Hadnuatikwv SLoAOywv E TOUC
ouvopnALlKoOUC, TOUC SAOKAAOUC KOl TOUC
epevvntec (Steffe and Thompson 2000).



Mia aAAayn oTic pe@odouc €peuvac

e Jtn Oekaetia tov 1980 n exkmaidbevuon Twv LOONUATIKWY
elonNABe otn peTAOVTEPVO ETIOXN, N OTtolal 0ONyNoE o€
aAAQYEC OTOV TPOTIO KOTAVONoNG TNG Labnpatikng yvwaonc.

e Boaowkn o€ avtn tn pebodoloyia eival n mpobeon ot
EPEVVNTEC vVa ETILKEVTPWOOUV otn dlepelvnon TOU TPOTIOU
LLE TOV OTtolo oL padntec pabaivouv padnuatika.

e AvalntnOnke pa epeuvvntikn peBodoloyla mou va eotialel
oTNV KOTOVONoN TOU TL UITOPOUV VoL KAVOUV oL LaBnTtec Kol
NMwE MmopoUV va To KAVOUV KL OXL oto tL Ba nBele o
£PELVNTNC VA LTTOPEL VAL KAVEL O HaONTNAC.

— BA. €pya tou Piaget



AvayKaioTnTa Tou 818AdKTIKOU TEIPANATOC

e Epeuvnteg TtnC padnuatikng ekmaidevong dev KaAvttovtayv
armo tn petadopa pebodwv tnc PuyoAoyiac oto nedio tng
HAbnong Labnpatikwy

* To mAaiolo tn¢ StbaokaAilag Kal oLaitepa n enkovwvio
uetaéL dtdaokovta-padntn enpemne va AngOet umtoyn
— OL OUVTOUEC TIELPOPATIKEG TIOPEUPACELC OEV Elval KAAEC
TIPOCOMOLWOELG TNG SLdaokaAlag

— Xaopa PHeTatl TNC EPELVAC VLA TN HABNON KoL TG EPELVAC YL TN
SibaokaAia

Schoenfeld, 2016; Steffe & Thompson, 2000;



A19AKTIKO TIeipaya

e 'Htawv kata tn OLdpKeLa aUTNC TNE TtEPLOOOU TIOU TO
S16aKTIKO melpapa NPOe o e€elOIKEVUEVO WC UL
ueBodoloyia yia tn dtepelvnon TNC LAONUATIKAC
nabnonc kat avamntuénc (Cobb and Steffe, 1983).

e Kota tn dlapkeLla evog OLOOKTLKOU TIELPAUOTOC, Ol
aAANAETILOPAOELC LLE TOUC LOONTEC MOPEXOUV OTOUC

EPEVVNTEC TNV EVKALPLA VA TTAPATNPNCOUV TTOTE Ol
nadntec avadlopyavwvouv th okeEPN Toug

* Autn n mpooeyylon cupPadilel pe to Epyo tou Vygotsky
(1978) oxetika Le TIC ZwVEC TNC Emikelpevng Avarmtuénc.



ALOOKTIKO TIEIpOLOL

Baokog Oewpntikac: Steffe & Thompson

e 2TOXOG: VO OLEPEVVNOEL TNV YVWON TOU UTTAPXEL (N Ttou Sev UTTAPXEL)
KOlL TOU TPOTIOU TtoU CUMPBOLVEL N HABNOoN, OTOV XWPO TtoU CULBOLVEL
(BA. tagn)

— Yrmdpyxetl Suvatotnta mapEpPaonc yla Tpomonoinon tng yvwong

— In their attempts to learn students’ mathematics, the researchers create
situations and ways of interacting with students that encourage the
students to modify their current thinking (Steffe and Thompson, 2000)

* Nov epappadletar: >€ padONTEG
* MNapayovtec:
— Epeuvntrc/daockalog
— JUMUETEXOVTEC, Ol LaBNTEC/TPLEC
— Napoatnpntic/paptupag (yia mo oudETEPEC MAPATNPNOELS),
— Méoo kataypadnc, yla kataypadn Kot avalvon Twv SeSopEVWVY

e1r. KwvoTtavrivog M. Xpriotou



Mari «meipapa»

* JTOXOC TOU OLOOKTLKOU TIELPALLOTOC ELvVaL val
e€eTAOEL APYLKEC UTTIOOEOELC yLa TN pabnon
TWV HadnTtwyv Kot va mapaéeL KaLVoUPYLEC
untoB€oelc Kata tn dteéaywyn tov

— Etol elval mopeuBatiko o€ oxeEoN TNV KALVLKN
OUVEVTEUEN

— eAEYXEL TNV EMLOpaon HETAPANTWVY
Steffe, 2014; Steffe & Thompson, 2000



ALOOKTIKO TIEIpOLOL

* MpoimnoBéoelc: KaAn mpoepyacia yla To TL avapeveTal va 600l wg
amavInon, yto KaAUTEPN MPoETOLHOCia TNG avIidbpaong amo tn HepLa
TOoU gpeuvnTr)/Saokalou

e H kaAn avaAvon twv SLakTkwy enelcodiwv Bonba otov kataAAnAo

OXEOLOOUO TWV EMOUEVWY otadiou



ALOOKTIKO TIEIpOLOL

Tpomog: amoteAsitol oo Tpla facikd oTolxeia
— MovteAomoinon,
— Sl aKTIKA eMELOOOL
—  OTOMLKEC N OHOSLKEC OUVEVTEVEELC.

H o onpavtikn mtTtuxn Tou SLOAKTLKoU MELPAMATOC Elval N
LLoVTEAOTIOINON TWV ATTOVTACEWV TWV HoBNTWV CE L0 CUVEKTLKN
glKOVA TNC TPOOSOU TWV HoBNTWV KATA TN OLAPKELAL ULOLC
TOPATETALLEVNC TIEPLOOOU

- OL aA\ayEC 0TN YAWOOO KOL TLC EVEPYELEC, TN CUXVOTNTA KoL TOV
TPOTIO CUUUETOXNC elxvouv aAlayEC oTn yvwon Kat dpo deixvouv TN
Stadkaoia TnC pabnonc

e1r. KwvoTtavrivog M. Xpriotou



AAAO XOPAKTNPIOTIKA TOU S18AKTIKOU TIEIPAMATOC

* To OL8aKTIKO Telpapa eival N ZwKpatikn pEBodoc edapuocpevn o Evav
KUKAo padnong (Engelhardt et al 2004)

*  IwKpATKA HEB0SO0G: OL LaBNTEC EPWTWVTOL ETIAVELANUUEVA KL LLE
S1apoPETIKOUC TPOTIOUC WOTE VA EEAYOULLE 0G0 TO HUVATOV KAAUTEPA TOV
TPOTIO CUAAOYLOTLKNG TOUG Kall TG SLadilkaoiec okePnc.

— To EpWTAMATA TEVOUV VA ETILKEVTPWVOVTOL YUPW aTtO TG SpaoTnpLOTNTES 1) TA
npoBAnpata nou kaAouvtal va AUGOUV oL HaBNnTEC evw Toug {NToUUE SLapKWE EENYAOELS

e 'Evac TUTILKOC KUKAOG paBnong amnoteAsitol amno tpia Baoikd otadia:

— 2tadlo dlepelivnong: ol pabnTég SlepeuvouV pLa EVVOLO LECO OTTO TIPALKTLKEC
SpaoTnpLOTNTEC.

— 2TA0l0 EL0aYWYNAC KOG EVVOLAG: TIAPEXETOL pLa €YNON TWV MAPATNPHROEWY TTOU EYLVOV
oTo SlepeuvnTIKO oTAdLo Kal SlveTal Eva OVOUO OTNV CUYKEKPLUEVN Evvola

— Xtadlo edbappoync: oL Lodnteg edpapUolouV TNV EVVOLO OE VEEC KOTAOTAOELC.



2TOIXEIO TOU 318AKTIKOU TEIPANATOC

* Alepeuvntikn OwbaokaAia (exploratory teaching)
e Awboaktika emelcodLa (teaching episodes)

e OLepmAekopevol:
— Evac daokaAoc/epeuvnTnig,
— évac f meplocoTEPOL HadBNTEC,
— gvag napatnentne/paptupag,
* £va PLECO Kataypadnc

— O kataypadec atlomololviol oTNV AVAAUGCH TWV
SLOAKTIKWYV ETELCOSIWVY yLa TOV OXESLOOUO TWV ETIOUEVWV.

Steffe, 2014; Steffe & Thompson, 2000



MAcoveEKTAMATA TOU JI10AKTIKOU MEIPANATOC

* Ta SLOAKTLKA ETIELOOSLA EMUTPETIOUV TOV
EUTIELPLKO EAEYXO VEWV HEBOOWV OLdaoKkaALlag
KoL apal UItopel va avadeL&ouV TLC TILO KAAEC
nebodouc didaokaAioc ava nedio
LA NUaTkNg yvwonc

* Muueltol teEPLOCOTEPO TO PUOLKO TtEPLBAAAOV
NC Ta€NC mou elval Kal To Kateéoxnv
nepBairlov mou pac evoladepel



MapaTnpnoTte

* TLEpya Slvoupe, ylatl auta ta Epya KL OXL T
aAAQ;

* TLpWIAUE;

* [loLa OoTOLXELO OTTO TLC ATIOVTNOELC
QTTOLOVWVOU UUE;

* NMwc Tot AVOAAUOUUE;

* Mwc T TAPOUCLALOUUE;



2 XEOIOOTIKO TIEipaua



Definition

* A systematic but flexible methodology aimed
to improve educational practices
through iterative analysis, design,
development, and implementation, based
on collaboration among researchers and
practitioners in real-world settings, and
leading to contextually-sensitive design
principles and theories
(Wang and Hannafin, 2005).



2xedlaoTiKo Meipapa

TO «EMLOTNUOVLKO KAOEOTWEC» TOU 2XeSLOOTIKOU Melpapatog
neplypadnke amno tov (Simon, 1970), evw to Zxedlaotiko Meipapa
w¢ oLYXPOVOo epYaAeLo EKIALOEUTIKNAC Epeuvac SlatumwOnKke armo
Touc Brown (1992) ko Collins (1992).

Kat ot 600 npooeyyioelg, To AtdbakTiko MNeipapa Kot To ZXeSLA0TLKO
Neipapa, polpalovtal OnNUAVILKO KOO XOPOKTNPLOTIKA
oupBailovtac otnv otkodounon tng yedbupac LETAEL TNG
EKTIOLOEVUTLKAC EPEVVAC KOl TNC SLOAKTLKAC TIPAKTLKAG

To 6LO0KTIKO Teipapa Bewpeltal pLa €Tl LEPOUC KaTNyopio Tou
oxedLaotikoU melpapatoc. Me aAla AoyLa, Eva oxedLAOTLKO TTElpa L
urtopetl va mepthapfavel SLOOKTIKA TELPAUATO 1) AAAEC
oXeOLOLOMEVEC TTOPEUBACELC.



O1 eMOTAMEC OXESIACHOU

loTOPLKA, TA OXESLAOTLKA TIELPAMOTO CUVOVTWTOV OTNV
LLnxovoAoyia, TNV AEPOVAUTLKN, TNV TEXVNTH vonuoouvn, TV
OPXLTEKTOVLKN, TNV KNXOVLKNA KOL TNV LOTPLKH.

Ot PUOLKEC EMLOTAMEC oXOAOUVTOL UE TOV TPOTIO LLE TOV OTOLO
AELTOUPYOUV TO IPAYHLOTA KOL TTWC UITopoUV va eEnynBolv auTEC ol
AELTOUpYILEC.

Ot emLoTAMEC oXeSLAoUOU eVOLAPEPOVTOL TIEPLOCOTEPO VLA TNV
dSnuwovpyia A Tt BEATIWON OVTIKELLEVWY KOl TOV OXEOLOLOMO
nopeppacswv mou Ba deiéouv ToV TPOTO MOV CUUTEPLDEPOVTAL T
avtikeipeva o dtadopetikec ouvOnkec (Collins et al., 2001).

Eotw KL av Tiiow aro to oXeOLoMO UTtApXEL Bewpla Kol o

oxeblaopoc avatpododotel Tic Bewpieg, avtoc dev eival o
LOVAOLKOC O0TOXOC TWV EMLOTNUWY oXESLO0UOU



To oXEdIAO0TIKO TIEiPpANA OTNV EKMAIdEUON
— H10 OUVTOHN 10TOpPIO

e EmioTtnUEC TNC EKMALOEVONC: OITO KOUUATL TWV
KOLWVWVLKWYV ETILOTNUWY OE TIELPOUOTIKN EMLOTAMN

e ATO MELPALATIKN EMLOTNMN TTOU SLle€AyETOL OF
£PYOOTNPLOL OE TIELPOMLOTLKI ETILOTAN OTNV TAEN

* Edappoyn Bswplwv yia tn pabnon Ko Tn
SldaokaAilo oTo oxeOLAOUO, EdapLOYN,
aéloAoynon Kal emava-oxedlaopo-epappoyn-
aéloAoynon Kal Emava.... L€ oTtoxo th SnuLoupyla
EKTIALOEUTIKWV OVTLKELUEVWV Kol SLadLkooLwv
TToU AeLlToupyouV KaAUTEpAQ.



OXEOIAOTIKO TIEIPANA: XAPAKTAPAC

* H peBodoloyia Epguvac tou 2xedlaotikov lMelpapoatoc SExeTal OTl
TO QVTLKE(MEVO TNC LEAETNC TOU (ONA. N HaBnon Kot o TpOTOoC TTov
oupBaivel avtn) eival Eéva moAUTTAOKO cUOTN A TTOU TtEPLAOUBAVEL
avadUOUEVEC OUVONKEC TToU TIPOKUTITOUV aro thv aAAnAenidpaon
NMEPLOCOTEPWV HETABANTWYV aTt’ O,TL ATAV APXLKA YVWOTEC OTOUC
EPEVVNTEC, LECA ATIO TIC Oewplec o €xouv (Brown, 1992).

e Avtiva npoonaBoUpe va amopovVWwooU E OAOUC TOUC
SLadpopETIKOUC OPAYOVTEC TTOU EMNPEALOVV TN HABNOoN, OTTWC
YLVETOL OTLC MAPAOOCLOKEC EPEVVEC OTNV EKTtaLOELON, N
neBodoAoyia tou 2xedlaotikoU Mepapatog SExeTaL OTL N LAdnon -
TOOO €VTOC 000 KOl EKTOC oXOAelou- elval €va TOAUTTAOKO cUOTNUQ,
TIOU TIPETIEL VAl LEAETNOEL OALOTIKA.



OXEOIAOTIKO TIEipapA: OEWPNTIKES KATABOAEC

* Vygotsky, Zwvn Enkelpevne Avarmtuéng

— AvakaAvn Twv oplwv TS AVATITUENG
ETLEKTELVOVTOC TA

* Dewey: 2nuaoio TG oXEonc AVALLECO OTNV
TPOYUATIKOTNTOC TNE TAENC KoL TOU
QVTIKELMEVOU TNC YVWONC
— Edappoyeg tng yvwong
— Nonuatodotnon
— Metadopa yvwong



XapaKTNPIOTIKA Tou ZxediaoTikoU Meipapartocg

e Eival MNoapeppatikd

* NMapayel Oswpia (yo tn padnon kot tn StdaokaAia)
* [poBAemTIKO KOl AVOOTOXQOTLKO

* EmavaAnmrtiko

e JYe loopporia pe to neptBaAiov (ecological) kat katevBuvopevo
TPOG TNV MPOKTLKN

* BOOLKOC OTOXOG: VO TIPOTELVEL VEEC BewpleC yLa TN HABNON Kol TOUG
TPOTIOUC TIOU QUTN UTTOPEL VA EVIOYUOEL, EUTIELPLIKA EAEYUEVEC WC
NPOC TNV ATOTEAECUATIKOTNTO O TIPOYLLOTIKEC OUVONKEC

Prediger, Gravemeijer, & Confrey, 2015, p. 879



* Design experiments are conducted to develop
theories, not merely to empirically tune “what
works.”

* This intimate relationship between the
development of theory and the improvement
of instructional design for bringing about new

forms of learning is a hallmark of the design

experiment methodology
Cobb, Confrey, diSessa, Lehrer, Schauble, 2003




* One of the distinctive characteristics of the
design experiment methodology is that the
research team deepens its understanding of

the phenomenon under investigation while the

experiment is in progress. It is therefore
important that the team generates a
comprehensive record of the ongoing design
process.

Cobb, Confrey, diSessa, Lehrer, Schauble, 2003



‘Eva oXed1a0TIKO TIEipapa

Verschaffel, L., De Corte, E., Lasure, S., Van
Vaerenbergh, G., Bogaerts, H., & Ratinckx, E. (1999).
Learning to solve mathematical application problems: A

design experiment with fifth graders. Mathematical
thinking and learning, 1(3), 195-229.



abstract

Reccent research has shown that many vpper elementary school children do not master
the skill of solving mathematical application problems. In this design experiment, a
learning environment {or teaching and learning how to model and s¢lve mathematical
application problems was developed and tested in 4 classes of 5th graders, Pupils
were taught a series of heuristics embedded in an overall metacognitive strategy for
solving mathematical apphication problems. Meanwhile, pupils of 7 control classes
followed regular mathematics classcs. The implementation and effectiveness of the
experimental learning environment were tested in a study with a pretest—posttest-re-
tention test design with an experimental and a control group. The results indicate that
the intervention had a positive effect on different aspects of pupils”™ mathematical
modeling and problem-salving abilitics.

Verschaffel et al 1999



To epyaAcio yid TIC OTPATNYIKEC

TABLE 1
The Competent Problem-Salving Model Underlying the Learmning Environment

Step 1: Build a mental representation of the problem
Heunishics:
Draw a picture
Make a lisf. a scheme or a table
Distinguish relevant from wrelevant data
Use your real-world knowledge
Step 2: Decide how o solve the problem
Heuristics:
Make a lowchan
Guess and check
ook for a pattern
Simplify the numbers
Step 3: Execute the necessary calculations
Step 4: Interpret the outcome and formulate an answer
Step 5. Evaluate the solution

Verschaffel et al 1999



‘Eva amo Ta nmpofAnuara

Wim would like to make a swing at a branch of a big old tree. The branch has a height of 5

meter. Wim has already made a suitable wooden seat for his swing. Now Wim is going to buy
some rope. How many meters of rope will Wim have 10 buy?

w - - o~ »
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FIGURE 1 Example of a word problem used in the lesson about the hewristic “Use voor
real-world knowledge' (Step 1).

Verschaffel et al 1999



Odnyiec npoc Touc daoKAaAouc

TABLE 2
General Guidelines for the Teachers Before, During, and After the Group
and Individual Assignmenis

Before
1. Relate the new aspect (e.g., heuristic, problem-sclving step) to whalt has already been learned
before
2. Provide a good onentation to the new task
Durnng
3. Observe the group work and provide appropriate hints when needed
4. Stimulate articulation and reflection
5. Stimulate the active thinking and cooperation of all group members (especially the weaker
ones)

Verschaffel et al 1999



uebodoAoyia

Participants

Four experimental fifth-grade classes (27, 19, 21, and 19 pupils, respectively) and
seven comparable control classes (29, 22, 19, 21, 20, 17, and 18 pupils, respec-
tively) participated in the study. All these classes belonged to different, sex-mixed

clementary schools in the neighborhood of Leuven. Relginmp
Design of the Study

Expermmenial Group? Contrerd Grosp®

Test Moment | Waord-problem pretest Word-problem pretest
Beliefs-and-attitudes questionnaire Beliefs-and-attitudes questionnaire
Standard achicvement test Standard achievement 1est
Problem-solving interviews with dyads

[ntervention Teaching-leaming environment® Regular mathematics program
Vidcotaping of 4 lcssons

Test Moment 2 Word-problem posttest Word-problem positest
Beliefs-and-attitudes questionnaire Beliefs-and-attitudes questionnaire
Standard achievement test Standard achicvement test
Problem-solving interviews with dyads

Test Moment 3 Word -problem retention test Word-problem retention test

‘1 classes. "Telasses. <20 lessons. Verschaffel et al 1999



uedodoloyia

The learning environment consisted of a series of 20 lessons designed by the re-
search team in consultation with the teachers of the experimental ¢lasses (for the
complete set of the 20 lessons designed for the experimental classes [in Dutch], see
Verschaffel, De Corte, Lasure, & Van Vaerenbergh, in press). Three major parts
can be distinguished in the series of lessons:

L. Introduction to the content and the orgamization of the leaming environment
and reflection on the difference between an application problem that can be consid-
ered as a routine task and a real problem (Lesson 1),

2. Systematic acquisition of the five-step problem-solving model (Lessons
2-16). In Lessons 2 through 6, Stage 1 and the four embedded heuristics are
tanght. Stage 2, together with its four heuristics, is addressed in Lessons 7 through
11. Each heuristic from Stage | or Stage 2 is the focus of one lesson, and the last

Verschaffel et al 1999



Main hypothesis

HYPOTHESES AND RESEARCH QUESTIONS

The first and most important hypothesis of the study was that the learning environ-
ment would have a significant positive influence on pupils’ skill in the solution of
nonroutine mathematical application problems. Therefore, we expected the experi-
mental group to score significantly higher on the wntten WPT than the control
group during the second and the third test moment but not on the first test moment.

Verschaffel et al 1999



AmoTEAE0MATA ATIO TOOOTIKN AvaAuon

5,0 5
40 T _
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3.0

20 }------

Mean scare on the WPT (total = 10)

15}

H > { —O— Experimental group
Protast Posltest Retention tost ~0- Control group
Testmoment

1.0

FIGURE 7 Mecanscores of the experimental and the control group on the three versions of the
word-prohlem test {pretest., positest. and retention test)



AmfoTeA£OpATA ATIO TIOIOTIKN avaAuon

The results of the qualitative analysis of the videotapes of the problem-solving
processes of the three dyads from cach experimental class revealed that on the
posttest, these dyads made nearly twice as much spontaneous use of heuristics as
during the pretest, from 42 manifestations of application of any of the eight
heuristics to 81 such manifestations during the posttest. The greatest improve-
ments were ooserved for “Make a table™ and “Use your real-world knowledge™
{for more details, see Verschaffel et al., 1998), The finding that the data about the

Finally, the results of the interviews with the four experimental teachers can be

summarized as follows. First, they considered the five-step competent prob-

lem-solving model that lies at the basis of the learning environment as appropriate

and attainable for fifth graders. Moreover, they appreciated the content and the or-

ganization of the lessons, they were very satisfied with the support and help they

received before and during the lessons, and they were enthusiastic about their ac-

tive involvement and participation in the research project. However, the teachers

also indicated some problems. First, they thought that three of the eight heunistics

from the problem-solving model (“Make a tlowchart,”” “Look for a pattern,” and

“Simphfy the numbers™) were very difficult for fifth graders, at least in the form n

which they had been worked out in this learning environment. Second, certain ap-



‘Eva oX£d1A0TIKO TIEipAla TTOU
€YIVE JE OIOAKTIKA TIEIPAMATO

Ventura, A. C., Brizuela, B. M., Blanton, M., Sawrey, K.,
Gardiner, A. M., & Newman-Owens, A. (2021). A
learning trajectory in Kindergarten and first grade
students’ thinking of variable and use of variable
notation to represent indeterminate quantities. The
Journal of Mathematical Behavior, 62, 100866.



research questions

 RQ1. In what ways do Kindergarten and first grade
students progress in their understanding of variable and
use variable notation as a way to represent
indeterminate quantities and relationships between
indeterminate quantities in algebraic expressions?

 RQ2. What are the connections between an existing
learning progression describing first grade children’s
thinking about variable and variable notation in
functional relationships and the ways in which
Kindergarten and first grade children understand
variable and variable notation in algebraic expressions?



The trajectory of understanding variable and variable
notation in the context of functional relationships:

* Level 1 “Pre-variable / Pre-symbolic”: Children do not perceive a variable quantity in a
mathematical context nor do they use any symbol to represent such a quantity.

* Level 2 “Pre-variable / Letters as labels or as representing objects”: Children still do not perceive
variables as concepts to be mathematized in the problem situation; they use letters to represent
objects, such as a person.

* Level 3 “Letters as representing variables with fixed, deterministic values”: Children recognize a
variable quantity in the problem situation and see a literal symbol as representing that variable.
However, they view the value of the variable as deterministically linked to the letter used to
symbolize the variable quantity and its ordinal position in the alphabet.

* Level 4 “Letters as representing variables with arbitrarily chosen values”: Children still view a
variable as a fixed unknown. Thus, they conceptualize a letter as representing “any number” but
understand “any number” as any fixed number chosen arbitrarily.

* Level 5 “Letters as representing variables that are varying unknowns”: Children conceive a variable
as a varying unknown and a literal symbol as representing a varying unknown.

* Level 6 “Letters representing variables as mathematical objects”: Children not only recognize a
variable as varying unknown and represent it with a literal symbol, but they are also able to use
variables to represent functional relationships. Furthermore, they can act on variables, represented
with letters, as mathematical objects.



the design

« We employed design research (Cobb et al., 2003) to conduct a seven-week
classroom teaching experiment in four classrooms that focused on generalized
arithmetic as well as equivalence, expressions, equations, and inequalities.

e We drew on empirical research in upper elementary grades regarding students’
thinking about these concepts to design the instructional sequence that served as
the basis for our classroom teaching experiment (Blanton, Brizuela et al., 2015,
Blanton et al., 2018).

* The classroom teaching experiment, which consisted of two 30-minute lessons per
week (14 lessons total), addressed core concepts in students’ algebraic thinking,
including:

— (a) arelational understanding of the equal sign;

— (b) generalizing, representing, and justifying generalizations in arithmetic (including properties
of arithmetic);

— (c) generalizing and representing indeterminate quantities in algebraic expressions.



the design experiment

Chronology of the classroom teaching experiment lessons and interviews.

Task Type and Sequence

Pre-Interview e Provide a definition of the equal sign
e For additive identity, commutative property, additive inverse, and even/odd numbers:
o Find equivalent amounts and represent with an equation (card game)
o Identify an equation as true or false
o Find the missing set of objects to make equivalent amounts
o Find the missing value in an open equation

Lesson 1 e Decompose quantities and model with equations

Lesson 2 ¢ Find equivalent amounts and represent with an equation (card game)
e Identify an equation as true or false

Lesson 3 e Find the missing set of objects to make equivalent amounts
e Find the missing value in an open equation

Lesson 4 e Identify an equation as true or false

Lesson 5 ¢ Generalize, represent, and reason with additive identity

¢ Analyze information to develop a conjecture about the property and represent the property in words
e Identifv the values for which the coniecture is true



the design experiment

Lesson 11

Lesson 12

Lesson 13

Lesson 14

Post-Interview

S W oa a a

e Generalize, represent, and reason with arithmetical operations

e Represent indeterminate quantities and relationships between indeterminate quantities using variable notation

o Generalize, represent, and reason with arithmetical operations

e Represent indeterminate quantities and relationships between indeterminate quantities using variable notation

o Generalize properties of even and odd (parity), make conjectures about addition of even and odd numbers, reason about
numbers based on their parity

e Recognize and define “even” and “odd.” Generalize properties of even and odd (parity)

e Generalize the result of adding of two even numbers

o Generalize properties of even and odd (parity), make conjectures about addition of even and odd numbers, reason about
numbers based on their parity

¢ Generalize about properties of adding: two odd numbers; an even and an odd number

o Apply the generalizations they have made to new contexts

o Apply generalizations about the properties of sums of evens and odds in a “thinking problem”

e Provide a definition of the equal sign

o For additive identity, commutative property, additive inverse, and even/odd numbers:
o Find equivalent amounts and represent with an equation (card game)
o Identify an equation as true or false
o Find the missing set of objects to make equivalent amounts
o Find the missing value in an open equation



data collection

* One Kindergarten and one first grade classroom from each school, with approximately 22
students in each classroom, volunteered to participate in this study. A total of 88 children
participated in the classroom teaching sessions.

— an analysis of the work of 16 children (eight in Kindergarten and eight in first grade) is presented here as a
picture to capture the qualitative changes in children’s thinking.

*  Thirty-minute individual clinical interviews (Ginsburg, 1983) were conducted with 16 students
prior, during, and after the instructional sequence.

* The purpose of the interviews was to gain an in-depth perspective of a subset of students’
individual thinking as opposed to their thinking in a group setting.

* Thein-depth interviews were carried out by members of the research team using a common
interview protocol, in a quiet school room.

e  Main task:

e John and Mary each have a box of candies with the same amount of
candies in each box. Mary also has three additional candies on top of

her box. How would you represent the number of candies John and
Mary each have?



res u Its . Madeline ha; a box of_ cqndy. Wg don’t. know

. : how many pieces are in it. Her friend gives her
. Madeline has a box of candy. We don’t know 1 more piece of candy.

how many pieces are in it. Her friend gives her
1 more piece of candy.

. P
Gl A

arfiled

Fig. 1. Jeremiah’s written work during the pre-interview.

Fig. 4. John’s written work during the post-interview.

——

Madeline has a box of candy. We don’t know
how many pieces are in it. Her friend gives her
1 more piece of candy.

a+ |

Fig. 7. Ann’s written work during the post-interview. Fig. 5. Thomas’s written work during the mid-interview.



Results

* By the end of the classroom teaching experiment,
even a majority of the Kindergarten students used
letters to represent indeterminate quantities.

* Five of the eight Kindergarten students provided
evidence of thinking that could be categorized as
Level 5 (four of them in Sub-Level 5b).

* Six of the eight first grade students provided
evidence of Sub-Level 5b of thinking and one child
represent the situation as an algebraic expression
categorized as Level 6 of thinking.



more on Design-based
Research DBR



Design-based Research DBR

Elval pa pebodoloyio mouv amookomel otnv Katavonon Tou nwg, TOTE Kol ylatl
AELTOUPYOUV OL EKTTOLOEUTIKEC KOLLVOTOLLLEC oTNV IIPAéN.

The basic process of DBR involves developing solutions (called "interventions") to
problems.

Mpooeyyilel TNV ekmaidbevon we EVol AVILKE{EVO TNG EMLOTAMNG OXESLOLOUOU (TT.X.,
QPXLTEKTOVLKH, LNXAVLKNA, KTA.), KL OXL TWV KOWWVLKWV ETLOTNMWV (TT.X.,
KolvwvioAoyla), pEPVOVTAC TNV TTILO KOVTA OTLC GUOCLKEC ETLOTAMEC £V, AAAQ KOLL TTLO
LOLKPLAL IO AUTEC yLaTt Sev TNV amaoyoAel N eppunvela Twv patvopuevwy aAAd To TL
AELTOUpPYEL TTOTE.

H peBodoAoyia tng DBR amookormnel otnv amokaAuvPn Twv OXECEWV UETOED TNC
EKTIALOEVUTIKNG Bewplac, Tou oXeSLAOUEVOU EKTTALOEVUTIKOU TEXVOUPYRMATOC KOl TNG
EKTIOLOEVUTLKAG TIPOKTLKAG.

To tpOBANua elval OTL N EPEUVA TTOU ATTOOTIATAL ATTO TNV TIPOKTLKN "Ogv pnopel va
g&nyel tnv enidpaon twv ocuvBnkwy, TNV avaduopevn kot cuvletn dvon Twv
QTIOTEAECUATWY KOL TNV ATEAELQ TNG YVWONC OXETIKA ULE TOUC TIAPAYOVTEC TTOU
ennpealovv oe oxeon pe tnv tpoPAePn" (Design-based Research Collective, 2003)



Desigh experiments have both a pragmatic
bent—“engineering” particular forms of
learning—and a theoretical orientation—
developing domain-specific theories by
systematically studying those forms of learning

and the means of supporting them.
Cobb, Confrey, DiSessa, Lehrer, & Schauble, (2003).



Bnuata tnc DBR

* ZEKLWVAUE UE EVO ONUOVTLIKO TPOBANpQ
e Juvepyooia e Toug enayyeApatiec (kaBnynteg, SaokaAouc)

 Evowpatwon pLog Loxupng Bewplog oxeTika Le th pabnon
ko tn StdaokaAla

* Avaokoninon BiBAloypadiog, avaluon avaykwyv K.ATT. yLo th
SnULoUpyLal EPELVNTIKWY EPWTNCEWV

e IXxeSLOOMOC pLOC EKTTALOEVTLKNG TTAPEUPAONG

e Avamtuén, epapuoyn Kol EMavooXeESLOOUOC LETA TNV
nopepBaon

e AfloAoynon tng napepfoaong

e EmavaAnyn tnc Stadikaoiog

* Avadopa DBR



Ta melpapato oxedlaopoU €xouv TLG pilec Toug oTNV MAPASOCLAKK) TIELPOLOTLKI KOl
NUL- TIELPAUOTIKA €pEUVa yLa T HaBnon kot tn dtdaokaAia, aAAd Byaivouv armo to
EPYOOTAPLO KoL Urmaivouv otnv Taén.

H Brown (1992) eotioioe 0TO KEVTPLKO EPWTNHA TIWE Vo PeTadepOoLV Ta
QTIOTEAEOOATO OLUTAG TNG EPEVVAC OTNV TAEN KL OPOUATIOTNKE Lot SUVALLLKI) OXEON
HeTalL TN TAENC KAl TNG EPYAOTNPLAKIG EPELVAC LKAV VA YEDUPWOEL TO XA oM
netal Bswplag Kal mpaénc.

H mapadooiakn MepapaTiky Epeuva akoAouBet Tnv apyxn tng dStapevoLlpotntac,
EVW T telpapata oxedlaopol otoxevouv o «SOKLUEC Ttov Baocilovtol o€
glkaoiec» (Cobb et al. 2003) mou avtiotolyoUv otnv apxn VAOToLnong Tou
KOVOTPOUKTLBLopOU.

— AutA n apxn dSnAwveL OTL N MPAYUATIKOTNTA OEV ATIOTUNIWVETAL OTLG Oswpieg, aAAd
OUYKEKPLUEVEG TIPAYHATIKOTNTEG ETUAEYOVTOL OKOTILLO KOl SnLoupyouvTal amo to KAOe
nelpapa mou otoxeVeL va uTtootnpiéel o Bswpia (Seel 2009).



KpiTikn otnv DBR

e «0oUTE oXeOLOOTIKO oUTe melpapatiko» (Desforges, 2000)

 Mia dtadkaoio avantuéne VEWV MPOLOVIWVY MapA Lo ETILOTNMOVLKN
£€peuva

 Mrmopel npaypatikad va eAEyEel eykupa aEloAoyec Bewplec mou
gEapTwvToLl Ao oXeSLOOEVA AVTLIKE(MEVA N TIOPEUPAOELC;
— Baolko mpoPAnpa 0tL cuyva Oev uTtapxEL opada EAEYXOU

e ExeL ouxva EANen Bswpntikwyv BepeAiwy Kol ATETUYE va
BeAtiwoel N va e€eAiel Tn Bewpla

* YrniodEpeL amo ta mpoPARpaTa ov oxetilovtal PE TNV avaAluon
urtepBoAka ToAAwvV SedoEVWV

e AUOKOAO va YiVOuV YEVIKEVOELC



Hawthorne effect

* Elval oL cuvBnKec Twv omolwv TNV

arnoteAeopaTLKOTNTA EAEYXEL pia mopepfaon N
elval T KLvnTpa ToU auéavovTol O€ KATTOLOV

TToU YVwpLleL otL tapokoAouBeital;

* Me aAAo Aoyla WG UTTOPOULLE VO ELLOLOTE
olyoupol OTL TO ATTOTEAECUOTO ULOLC
nopepfaonc dev elval amoTeEAECHA LOVO KOl
LLOVO TNC GUVOALKNC ouvONnKnc tng
NMOPEUPAONC KoL AP ELVOLL TIPOCWPLVA YL OCO
auth OLapKEL;



Yrno0£ocic/eIKaoiec

Design research studies include conjectures (Confrey &
Lachance, 2000) that link the research question(s) to the
students’ activities in the classroom setting. The conjec-
tures facilitate observation of student behaviors and utter-
ances around tasks and interactions, and help to identify,
explain, or raise questions about variations. Unlike hypoth-
eses, conjectures are not expected to be wholly confirmed
or disconfirmed; rather they evolve over the course of the
study—examined, refined, evaluated, modified, strength-

ened, or at times, rejected.

Confrey & Maloney, 2015, p. 923



EKTIAIOEUTIKN €PEUVO



Epeuva oxedlaopoU avTi Epeuva
dpaonc

* H gpeuva oxedlaopou polalel e Ttnv Epevva dpaonc,
SL0TL evtoTmilel Kol eotLalel o€ tpoAnpata Tou

TPAYUATIKOU KOGMOU Ttou cuvodegvovTal Ao
ETIAKOAOUOEC evEPYELEC VIO TN PEATIWON TOUC.

e EmutA€ov, ol emayyeAUATIEC OTIWC OL EKTIALOEVTLKOL
geUTAEKOVTOL O PeEYaAo PaBuo otnv epeuvnTIKN
Sdtadikaoia.

 Qot000, n Epevva e Baon to oxedblaopo dlakplvetal
aro TNV epguva dpaonc arno 6VO TAEUPEC:

— TOV KUPLO OTOXO TNG

— TOUC POAOUC TWV EPEVVNTWYV KOL TWV EKTIOULOEVTIKWY OTNV
gepeuvnTkn Stadikaoia



ExnmaidsuTtikn ‘Epeuva vs ‘Epeuva oxediaopou

 OLb6V0 pebodoloyiec HLaPEPOUV ONUAVTILKA OTO

OUVOAO TWV MTPOTEPALOTATWYV TOUC.

— H Exkntowdbevtikn Epevva (.., Epevva dpaonc)
ooyoAeital mpwTloTwe pe th BeAtiwon tng dtdbaokaAloag
oTnV TAén Kot AVIAEL TLIC BewpPNTLKEC TNC UTIOBECELC ATTO
OUVKEKPLUEVEC EKPAVOELC aUTNC TNC BeATiwaoncC.

— H'Epeuva 2Zxedlaopov divel Epdacn otn dnuroupyla Ko
avantuén Bewplwv pHabnonc wc MPwWTAPXLKO OTOXO, UE
Tn BeAtiwon tnc pabnolakng dtadlkaolac o pLa
OUVKEKPLUEVN TN wc beutepevov otoxo (Cobb et al,
2003).



ExnmaidsuTtikn ‘Epeuva vs ‘Epeuva oxediaopou

e Opolwc, o pOAoC ToU ekmALSEUTIKOU €lvoll oNUAVTLKA SLAPOPETLKOC
otlc 6Vo pebodoloyiec.

— 2tn neBodoloyia tneg Ekmatdevutikng Epeuvag, o Saokalog eival o
KUPLOG EPEVVNTLKOC TIPAKTOPOLC KOLL OPYOLVWVEL T SpaoTNPLOTNTEC TNG
TAENC LE TPOTTIO TIOU VAL TALPLAIOUV OTOL EPEVVNTIKA EPWTHULOTA TTOU
gxouv teBel (Jaworski, 1994).

— HEpeuva Zxeblaopou €xel Tov SACKAAO TO TTOAU WC LEAOC TNC
EPEVVNTIKAC OHASAC, OTIAVLO. WC KEVTPLKO Pplyoupa Tou oxedlacpol Tou
OTtoloU N TEXVLKN YVWON XPNOLUEVEL WS N KUPLA TNV TWV EPEUVVWV.

— 2TNV TTPOYUATLKOTNTA, SNAWVEL OTL €OL EPEVVNTLKEC ATIEVTEC ULOC OELPALC
2XeOLOOTIKWV MNepapdtwy KupLapxoUuvTal armo To EPWTH AT KoL TOUG
TPOOCOVATOALOMOUC TWV EPEUVNTWYV KL OXL OTIO TWV ETTOYYEALATIWVY
(Bishop, 1998).



Design-based Research vs Action Research

Design-based Research Action Research

Both identify real-world problems

Practitioners are both involved in the research process

Researcher initiated Practitioner initiated

Theory based Problem based




Epeuva oxediaopoU avTi Epeuva
dpaonc

* [pwtov, n dnuiovpyia Bewplac ya tnv eniluon auBevTIKWVY
nPoBAnUATWY Elval Evac armo Touc KUPLOUC OTOXOUC OTNV
epeuva oxebLaopou.

e AeUtepov, 000V adhopa TOUC POAOUC TWV CUUUETEXOVIWY,
oTnVv £peuva pe Baon to oxebLacuo, oL EPEVVNTEC ouvNOwg
avaAappavouv tnv npwitofoulAia oTNV EPEVVNTLKN
Sdladlkaoio TOoO WG EPEUVNTEC 00O KOl WC OXEOLAOTEC

e EvtouTtolg, otnv €peuva 6paocng, lvat cuvnBwc ot
ETIAYYEALOTLEC TTOU EEKLVOUV TNV EPELVO KOL ETIELTA OL
EPELVNTEC Ep)ovTal va fonBnoouv otn dteukoAuvon TG
£pELVNTIKNC SLadLkaolog.



MpokAnoesic Tnc DBR

o Atlomiotia Twv 6E00UEVWVY

e [eviKeuoLHOTNTA

* JUVEPYOOLEC

* Buwolwpotnta

* Xpnuatodotnon kat dnuocievon Twv
QTTOTEAECUATWY

* AvVayKOLOTNTO OVOTTAPOY WYLKWV UEAETWV
(replication studies) yia tn cuykplon Twv
QTTOTEAECUATWY



cOvoypadikn HEAETN



cOvoypadia

* elval N LeEAETN KaL epLlypadn TNC
Hadnuatikng yvwonc Kot tTng pabnonc tnc amo
LLLOL KOLVWVLKN 1 TIOALTLOMLKN opada
— T..X. oL Pop@, oL moppakot, ot Bookot, KTA.

* TIEPLAQUPBAVEL TNV EUTTELPLA ATIO TIPWTO XEPL,
NMPOCWTIO LLE TIPOOWTIO LE TNV KaBnueptvn {wn
TwV avOpwnwv nou peAeTwvTal

* XPNOLUOTIOLELTAL VIO VO EEEPEVVNOEL KOl VOL
rnieplypa et «tL cupPatvel edw»



cOvoypadikn HEAETN

* H kUpla mtnyn nAnpodoplwv otnv eBvoypadia
elval n mapatnpnon.

e AA\EC TINYEC MANPODOPLWYV, OTIWC OTOMLKEC KOl
OUAOLKEC OUVEVTEVEELC, ATUTTEC CUVOMLALEG,
SnUOCLa KoL TIPOOWTTLKA Eyypada,
epnuepLOeC, pwtoypadlec Kal
OTITIKOOLKOUOTIKO UALKO €EuTtNPETOUV, ETLONC,
QLUTOV TO OKOTIO.



BaolKEC MAPAdOYXEC

* YrmdpyouVv OANOTTAEC TIPAYUOTIKOTNTEC/TTOAAD LAONUOTLKAL
KL OXL LLOVO Ta Kuplopyxa LaOnpatikd Twv AEUKWV OUTIKWV
AVIPWV

 OLavBpwrol Kal ol KOWVOTNTEC TouG Bewpouvtal wg
Snuoupyol Twv padnuatikwy Kot n Epdaon dlvetol oto
WG Ol AVOPWTOL EPUNVEVOUV KOl Kataokeualouv ta
LOONUATIKA TOUC WG TA XPNOLUOTIOLoUY, WG T
SLbaoKouV, KTA.

* H paBnuoatikn yvwon pmopet va peAetnBouyv LoOvo armno peca
QO TLC KOTOLOTAOELC OTLC OTTOLEC EpdavileTal Kal
epappoletal



loTopia kKal OepEAIa

* [pogAevon amo tnv avBpwroAoyia

* Avtibpaon o€ OETIKLOTIKEC TPOOEYYLOELC OTNV LEAETN TNG LABNONC

* [MOALTLOTLKN) OXETIKOTNTA

 To padnuatikd Kotaokevalovtal Kol UTIAPYXOUV TTOAAQ LaBnUaTIKA

* H eBvoypadia avtlpeTwrilel Tov MAOUTO Kol TNV MOAUTTAOKOTNTO TNC
LOONLATIKAC YVWONG

* H padnuatikn yvwon peAetatat otn duokn tng kataotaon dnAadn
el Tng AVoNC KAmolou MPoBANUATOC N LECO O€ KATIOLOL KOWVOTNTO
nadnonc (avti oe emMvonEVA TIELPALLATIKA OEVAPLA, EPEVVEC OE
gpyaotnpLa, KATt.)



O sOvoypadoc...

e &elval To KUPLO EPELVNTLKO EpYaAEio

e pmaivel faBLd oto medilo HEOW TNC CUUMETOXLKNG TTaApatTAPNON TToU
KQLVEL.

e umopel va xpnotpornotnost dAAec pebodouc cuAdoync SedopEVwY
OTtWC TL.X. CUVEVTEVEELC KaL e€ETaON EYYPAdWV (ONUELWOEWYV,
apXELwV, OKITOWV, KOK).

The ethnographer inhabits a kind of in-between

world, simultaneously native and strange. They

must become close enough to the culture being

studied to understand how it works, and yet be

able to detach from it sufficiently to be able to
report on it. (Hines, 2000, p.5)



EPEUVNTIKEC OTPATNVYIKEC

H eBvoypadia nepthapBavel U0 BACIKEC EPEVVNTIKEC OTPATNYLIKEC:
Q) N CUMUETOXLKN Ttapatpnon Kal B) CUMETOXLKN TtapaTipnon

2 TN KN CUMMUETOXLKN tapatnpnon o/n eBvoypadoc napatnpel ta
YEYOVOTA KOlL TOUC CUMMETEXOVTEC QTTO ATOOTAON XWPLC va
aAAnAemidpa pe avtouc. O/H epeuvvntne/ntpla v mapepuPaivel oto
nedLo N OTLC EVEPYELEC TWV CUMMETEXOVTIWV YL VO LNV ETINPEACEL TN
ouumnepLdopad Touc .

3TN CUMUETOYXLKN Ttapatripnon o/n ebvoypadoc mapspBaivel otLg
EVEPYELEC TWV UTIOKELUEVWYV KOl SNULOUPYEL AUECEC OXEOELC UE
QUTA: TIOPALEVEL 0TO HUOLKO TOUC TIEPLPAAAOV yLA LEYAAO XPOVLKO
SldoTnua yLa va mapatnpnoeL Kot va eplypal el tn ocupmnepidopa
TOUC KoL Vol LAOEL TOUC KWOLKEC TOUC £TCL WOTE VA KATOVOINOEL TO
vonua Twv PAEEwWV TOUC.



Kavovtac eBvoypadikn MEAETN

e JuA\oyn debopEVWY HECW TTOPATAPNONC
OULLLETEXOVTWYV, OUVEVTEVUEELC, EAEYXOC
geyypadpwv

* INMUELWOELC TLESLOU, NXNTLKEC KOL OTTTLKEC
NXOYPadnoeLg

* AvaAuon 6ebouevVwY

e Juvtaén avadopac

* EmaAnBevon



KpITIKn €eOvoypadia

* KpLTLKN oTLc tapadootakn eBvoypadia ov €xeL TI¢ Baoelc otnv
avOpwrtoAoyia Tou Rtav EPYAAELO TNG ATIOLKLOKPOTLOG
— OTOXEVE 0TN Katavonon tTwv puAwv yia va emtiPAnOel n e€ovoia tou
OTTOLKLOKPATN
— umtooTtnplleL TNV KPLTLKN OTN XPrON TWV KUPLAPXWV LOBNUATIKWY yLa
amokAelopou¢, emiBoAn e€ovaoiag, katarmieon.
e emSLWKOUV VA EVOUVALWOOUV EKELVOUC TTOU EPEVVWVTAL KoL VAL SWCOUV
AOYO 0€ aUTOUC IOV SEV akoUyovTalL KL OXL OTTAA val TOUC TtEpLlypaouv Kal
va TOUG KOTOLVOr| 00UV

e AvadelkvUEL TO XAoMA HETAED TWV LOXUPWV OTN HOBNUOTIKA YVWOoN, OUTWV
TIOU KAVOUV Kall yvwpilouv ta Kupilopxa Labnuatikd, LE ToUG AlyOTEPO
LOYUPOUC TIOU KAVOUV OAAC LOONLOTLKA KOl OTtOKAELOVTOL OO TNV
Kuplopxn Habnpatikn yvworn.



AuTtocOvoypadia

* AVOOTOXOOUOC TTOVW OTNV OTOLLLKI EUTTELPLAL
* O gpeguvnINC €ivol LEAOC TNC «KOLVWVLKNC
opadacy» mou EPEVVA Kol LAQL OITO aUTH TN
Becon
— TL.X., AQVOTTIANPWTNCS KaBnyntng mou otoxalstal yLo
TOV pOAO TOU WC SAOKAAOC HaBnUATIKWY OE Eva
vnol pe pobntec mpooduyec.
* OTIOLEL TO XOLOULOL AVALLLECOL O€ TIOPATNPOUEVO
Kol TtapatnenTn



KpITIKN

* YTTOKELUEVIKOTNTA: OEV EXEL TNV AVILKELMEVIKOTNTO
KOLL TNV EYKUPOTNTO TWV OKANPOTEPWV ETLOTNUWV
neBodwv (PA. TEPAUATIKEC, TTaPATAPNONC, KTA)

* XpovoBopoc pe moA\a 6edopeva mouv SUCKOAD
aéLomoLloUVvTalL KoL OpYyaVwVoVToLL

* O pOAOC TOU CUMUETEXOVTOC TTApATNPNTN:
|10ayevnc evavtiov Z€vou

* Epunveia peoca amo to pako/amoPeLc Tou
eBvoypadou



A&lomoTia Kal auBevTIKOTNTO

* Avotnpn peBodoloyia kat cuAloyn dedopevwy

* Na YLVEL yVWOTN N tapouacia Kot 0 pOAOC TwV
EPELVNTWV

* Hxpnon noAAAmAWV TTPOOTTTLKWYV
* EmaAnBevon tnc akpiBeloc tnec epunVveiog
* AVOOTOXOOUOC

* Pntn avadopa otov epeuvntn (memolBnoeLg,
Beon, atiec kot PAEYELC)

e TapOXN epLypadwyv o€ peyalo Baboc
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