) MonavTexnero KpHTHE

To mepiypappa padnuatog

Eionynon:
EuvayyeAia Kpacadakn
ZxoAn Mnxavikov NMNapaywyng & Aloiknong

Evnuépwon via Mepiypappara Madnparwyv, MoAuTtexveio Kpnrng, 27 Iouviou 2018, Xavia



Tu eivan To Meplypappa padnuatoc;

To mepilypappa kabe pabnupatoc kabopilel tn popdn, T0
OKOTO, Tl LOLONOLOKA ATTOTEAECHATA KOLL TO TLEPLEXOMEVO TOU
HoBnpoatocg kat mpodlaypadel Tov TPOTo VAomoinong tng

S8 aKTIKAG Kol padnotlaknc dtadikaoiog kol Tov TPOmo
aéloAoynonc twv doltnTwv.

To mepiypappa tov podnuatoc anoteAel tn Baon mavw otnv
ortola 0 SLOACKWYV TOU HOBAUATOC AVATITUCOEL TOV TPOTIO
SLdaoKkaAlac Tou £T0L WOoTe aveéaptNTwC Tou SLOACKOVTOC N
Twv d1daokovTwy va TAnpouvTtal ot Bactkec tpodlaypadec kat
VOl ETILTUYXAVETOL N ETITEVEN TWV HOONCLOKWY ATTOTEAECUATWV.




EloaywywKa

To yeVIKO TAaLLoLO TNC POLTNTOKEVTPLKNC
nadnonc & dtdbaokaAilac



T etval n portnrokevtpkn nadnon (SCL);

Tpomoc okEY NG — matdaywylkn MPOCEYyLoN - KOUATOUPA CE EVal
TIOVETILOTAULO

Aev UTIAPXEL EVaC eviaiiog euBUC OPLOUOC.

2uvnNOwc oL oplopol tou Sidovtal cuyKpivouv Tov mapadooLako
TPOMOo pabnong (mabntikn akpooon, Kn evepvanKr'] CUMMETOXN
doltntwyv otn padnolakn dtadikaoia, Ttourtoq NG yvwonc o
S16aoKkwV) HE ToV POLTNTOKEVTPLKO TPOTO nadnonc.

Mpoc pLat PoLTNTOKEVTPLKN TIPOCEYYLON HaBnonc:

«n padnolakn dtadikaoio kol Ta padnolaka ormoteAsopata
Tou doLTNTA €lval OTO EMIKEVTIPO, UTTOVOWVTAC MEYAAO BaOo
eAgvBepiog TO00 0TO PoltnNT) 000 KoL 0TOV HLOATKOVTOY.

Mnyn: BiBAio ‘SCL. An insight into theory and practice’, DG Education & Culture, 2010.



DolTtNTOKEVTPLKN VS. KABNYNTOKEVTPLKI TIPOTEYYLON

MaOnon nou eotialel oto poutnty | MaOnon mou kKatevuBUvVETAL Ano Tov Kadnynti

ALETILOTNUOVLIKO EKTTALOEUTIKO UALKO  EKTTOLOEUTIKO UALKO TEUAXLOUEVO OE EVOTNTEG

O kaOnyntic odnyetl tn padnotakn O kABNyNTNC LETAPEPEL TN YVWwon
gEUMELlpla

O ¢ountig elval Spaoctrplog O doutnTg EXEL MAONTIKO pOAO

*OL poLTNTEC CUMETEXOUV OTOV OL poLTtnNTEC SEV £XOUV YVWHN VLA TOV EKTT/KO
eKTT/KO oXeSLAOUO oxedLlaopo

H uadnon kuplapxeital anod Mvetal e€aoknon TG UVAUNG KAt TNG TIPAKTLKAG

QVALKOAUTTTIKEC TEXVLKEG

EvBappuvovtat ot YIApXeL ouVAYWVLIOUOC
OO OCUVEPYATIKES TIPAKTLKES

H ddaokalAia yivetal o opadeg H ddaokalAia yivetal ag 0An tnv taén
Aivetal Epdacn otn Snulovpykn Aidetal epdacn otnv arnoctidwon
Ekppaon

A&loloyeital n Stadikaocia A&loloyeital To amotéAeopa

KATT , : )
* Aev givat e@ikto otnv I’ Baduia k.

5
(mtnyn M. Kopbakn, mavemniot. onp. ‘Atdaktikn tng NMAnpodopiknc’, Ked. 4 H Stbackalia, MoAut. ZxoAn, Mav. Natpwv)



AweOveic taoelc otnv Avwtatn EKI.

» Evioxuon égflotntwv/kavotitwy dla pEocou tng doltnonc.

» Avapopdwon NN otn Baon tkavotitwv (competency-based vs.
content-based curriculum) & motonoinon.

» MEéetpnon tng mowotntag otn didaokaiia & padnon.

> Yio0£tnon ¢oltNTOKEVIPLKWVY MPOCEYYLOEWV:

Oplopoc Madnatakwv AroteAsoudtwy & Madnaotakwv ZToxwv.

Katwvotouia otn uadnon kot Stéaokadia (evepyntiki padnon,
OUVEPYATLKN HaBnon, pabnon Baolopevn og mPOTIEKT, KATT).

A&LoAoynon doltntwyv Ue Eugaaon otnv dtauopwtikn aétoAoynon.

Evioxuon tng e€aoknong & evaoxoAnong LECW EVEPYNTIKAC
GUUUETOXNC aTn uadnotakn dtadikaoia.

Evioyuan tn¢ avatpo@odotnonc ano/mpoc dSidaokovta-poltnth.
2xebdiaon tn¢ npoowmikn¢ avantvéng tou dottntn (pdp).
2xediaon tn¢ avantuénc KapLepac.

BeAtiwon twv kavotntwv/deélotitwy anacyoAnaoncg.




MNoLec elval oL cuviocTwoec (enava)oxedlaonc
£VOC MOVETLOTNLAKOU Ladnuatoc

Movtélo
Tagivopia «ETTOLKOSOUNTLKI}
Tou Bloom ’ M s '
MoBoraKd S1éx0! EVBUYPAUULONG» KOATA
aTroteAéopaTa diddokovra Biggs 2003

Ma@noiakoi otdyol

A1BaKTKA Texvikég
. adloAéynong
TEXVOAOYia oTNV TAE
AloAégeig Epvaom pla - n n
ABaokaAia Ao‘,lo)\oyn on

|

M non
Evepynriki & Baociopévn TeoT Epeuveg
OUVEPYOTIKN oTo AMOI
aéno ORA .
paénon AMeg TPOBANHa TpOTION
TEXVIKEG

Suvi ctlomeo@ailiee dUssd@d nUgdgdi Weoens Bigysp

Mnyn oxnuatog: Felder, R., Brent, R., (2003). Journal of Engineering Education, vol. 92(1), 7-25.

Biggs, J. (2003). Aligning teaching for constructing learning. The Higher Education Academy. 7
Biggs, J. (2003). Teaching for quality learning at university. Buckingham: Open University Press. Society for Research into Higher Education



[evikO rmAaiolo (emava)oxedlaonc
TTOLVETTLOTN ULAKOU paBnuatoc

NMPOZMNAOGEIA 2E TPEIZ KYPIQZ TOMEIZ:

* Oplopog Mabnaotakwy
AMOTEAEOATWV-ZTOXWV (LKOVOTATWV)
o€ eninedo Mavemotnuiov / ZxoAnc /
Tunpoatoc / Mabrjpatog

* Néa npoogyylan otn AdaokaAia

* Néa npoagyylan otnv A§LoAdynon

Dibakmx

Tebvople Tou
Bloom

MaB okl

AMOTEAETOT l

!

oL

SLbdaroua

|

A MabBnowkol otdyou

TEXVLREL

tevohoyia m/ afiohdynang oty
Buhéteis i Ep'rnmﬁll/ e i
Mbaokalin S AgLoAdynon
J , N A

E"-"!Ii"n"i'lﬂl'“'lF-TL p““:]l" oto Teor EpEuvEs
OUVEDYITLE
pégnan mpdAnua Alhoy Tponoy

AMMES TEXVIKES

Movtélo ‘Emotkodountiknc EvBuypauutonc’ Biggs, 2003 (2xAua:

8
Felder & Brent, 2003).



Nepilypoppa padnportoc
Evotnta (1)
Fevika




MapadELyMOTA YEVIKWY OTOLXELWV paBnpuatTwy
arto AAIT

NEPITPAMMA MAOHMATOZX

1. TENIKA

IXOAH

AIOIKHZHY & OIKONOMIAY

TMHMA

AIOIKHZHZ EMIXEIPHIEQN

EMIMEAO ZNOYAQN

MpontuyLako

KQAIKOZ MAOHMATOZ

K313 | EZAMHNO INOYAQN | 3°

TITAOZ MAOHMATOZ

AlOIKHZH & AIAXEIPIZH EPTQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O£ MEPIMTWOT) TOU Ol MIOTWTLKEG LOVASEG QITOVELOVTAL O SLaKpLTd HEPN

EBAOMAAIAIEZ

1. TENIKA

NEPITPAMMA MAGHMATOZ

tou padniuatog m.y. Awedéel, Epyaatnpiakéc Aoknaeig k.Am. Av ol QPE3> NIZTOTIKEZ
MOTWTIKEG povadec amovéuovtal eviaia yia to alvolo tou padhjuarog MONAAEZ
avaypate Ti¢c eBdouadiaiec wpec Sibaakaliac kot To oUVOAD TwWV AIAAZKANIAZ
MOTWTIKWY povadwv
Awadégec kal Aokrjosic Npaéng 5

IXONH

BETIKON ENIETHMON

TMHMA

BIOAOTIAX

EMINEAD ZNOYAQN

NPONTYXIAKD

Mpoadéate gelpéc av ypelaotel. H opydvwaon Sibaokaliog kot ot
Sibaktikeg pedobdot mou yprnowonoloUvTalL EPLYpaEovIal avaluTiKd oTo

4.

KOAIKOZ MABHMATOZL

EZ4052 EEAMHNO INOYAQN | Xewepwd/Eapivd

TITAOZ MAGHMATOZ

RIVER AND LAKE WATER QUALITY

TYNOX MA@GHMATOZ
levikot YmoBddpou , Eidikot YnoBadpou,
Eibikotnrag

EtbkdTnTag

MPOAMNAITOYMENA MA©GHMATA:

AYTOTEAEIZ AIAAKTIKEEZ APAETHPIOTHTEZ
OE MEQINTWOIT MOU Of MISTWTIKEC HOVESEC QMOVELOVTOL OF

EBAOMAAIAIEZ

FAQZIZA AIAAZKANIAZ kat
EZETAZEQN:

EAAnvikn

Brakpird pépn Tou pedruaroc m.y. Awhe€e, Epyaotnpiorec OPES NIZTOTIKEZ
Agkrjoel k. AT Av Of TIOTWTIKEG HOWHSEC EmoOvEOVTOL Eviaia pux MONAAEE
T0 CUVOAD Tou polruarol avaypdTe Tic EBdouadinies WoEs e mr s
Siboaxcdlog kol To OUVOAD TV MIATWTIKWOY povdSwy
Addopec popdéc Silbaokakiag 12

TO MAGHMA NPOIMEPETAI XE
QOITHTEZ ERASMUS

NAI (otnv AyyAwkn)

HAEKTPONIKH ZEAIAA
MA©HMATOS (URL)

http://openclass.teilar.gr/courses/DDE114/

MNpoodeare geipec av ypeiaotel. H opydvwon Sibaokadlog kol oo
SiboxTikec pedodol mow yoneiuonololvTol TTEPLYD G POVTOL

avodutikd ato 4.

TYNOZ MABHMATOZL
revikow YnoSadpou , Ebikog
¥YrnoBalipou, Evbuommrag

Ewfikon YnoPaBpou, Avantuine Aeflotitwy

NPOAMAITOYMENA
MABHMATA:

TANZIZA AIAATKANIAL ko
EZETAIEQN:

Ayyhixn

TO MA@HMA MPOZMEPETAI
IE @OITHTEZI ERASMUS

MAI

HAEKTPONIKH ZEAIAA
MABHMATOE (URL)

http:/fwww.bio.auth.gr/en/content/river-and-lake-water-quality
https://blackboard.lib.auth.gr/webapps/portal/frameset.jsp?tab_g




MNapadelyua yevikwy otolxelwyv padnpuortoc MK

IXOAH

MHXANIKON NAPAMIIHE ko AIQIKHIHE

TMHMA

EMINEAD INOYAQN

NPONTYXIAKD (175 kixhog onowduww)

KQAIKOZ MABHMATOE | MNAS24

E=AMHNO ENOYAON | 6o

TITADE MABHMATOE

IVETHMATA YNOITHPIZHI ANOMAZEQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEEZ
GE MEGUTTWET O 0L MICTWTIKEC LOVESEC QITOVEMUDVTIL TF JIEKOITE WEDT EBAOMAAIAIEE
o padnpartoc .y AieAéfei, Eoyaatnmaxsc Agkraele k Am Av at OPES NIZTOTIKEZ
rrmunx.:*; Hovade; crrruuépr:rwcrll. EVICELY YL TO ‘crelrva.-lu rouluaarjuamr; e MONAAEL
avappailTe Tic E8fouadieiEs wWoss SidaoRaA LS Kal TO CUVOAD TwW
THATLTLRIV HOWES LY
AuoAgfels kol Epyacthpwe 4 5
\\

Noog3Eate gsipes av ypswaaTel. H oppdvioon Sidaoradie: Kol ot 4 e~
SifakTies uefofol moU yprjoLomowoivTel TEQIFDMEoVTR AVaAUTING aTo
(5).

TYMOZ MAGHMATOE | Evbkol unofaBpou

VEVKDU uaGatooy, |

sufwon wradadpou, slSiksuans

PEVLELIV PWOGELY, OVEITTUENE SEEOTITIY

NMPOANAITOYMENA MAGHMATA: | Kaviva

TADIZA AIAAZEANIAL Ko
EZETAZE(IN:

EANMWLKN KoL yud Toug Erasmus AyyALkn

TO MASHMA NPOZMEPETAI ZE
(DOITHTEZ ERASMUS

Mo

MBaveg emhoyEg padnuatwv MoA. KpAtng:
1. AwaA€€elg

27—Aahé€ewc & EpyacThiplo

3. AwxAégeg & ODpovriotiplo

AwaAé€erg & Ppovtiotiplo & Epyaotriplo
AwaAé€erg & aoknoelg untaibpou

4.
5.
6. KAm.

HAEKTPONIKH ZEAIAA
MAGHMATOE (URL)

https:/fwww_eclass tuc_gr/courses/MPD100/

N EVOAAOKTLKA

SifaNTIKEC LEGOAAL TOU ¥ONaLOTOI00VTEL TEQIYOR@EOVTEL aVaAUTING aTO

[aj.

AwohEEELG 2
Epyactnow 2
MoogdeoTte TelpeC av ypelaatel, H opyavwon Sioaoxadiog Kal oL 4 5




Nepilypoppa padnportoc
Evotnta (2.a)
Mabnolaka anoteAsopata
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Tu eival taa MaOnolaka ArntoteAsopata;

YUudwva pe tnv Yriouvpyikn Altodoon O5/89656/B3/13-
8-2007 (DEK 1466/B /13-8-2007) uaﬁnatam

amoteAEoATA ELVOL TO I\ A 1A
CehAT o LA qn’buoupb&#r)r‘écﬁanpsnet . A
val AL T Y T AY ©h <h ] h A /

¢ h A “uerantnv smtuxn oAOKAr)pwcm LLOC
ekntatdeutiknc dtadikaoliac.

Kafs pabnua: 4 - 7

padnolakd anoteAéopota

2UUPwWVA PE TOV OPYAVLIOLLO Cedefop (2010) e
uaenotou(a OTTOTEAECHOTO VOOUVTAL ‘Ot SLATUTIWOELS

<. A h _ A - Y K ¢ - h ' | B
¢ h S~ ¥ 7 B Ah ¢ h AB S B h|
>h ot h et ki olbetikdi dpopoi M

agpopouv TIC! AN - B 2 L s v: 7




MaOnowaka ArntoteAeopata VS Madbnaolakot Ztoxol

MAGOHZIAKA ANOTEAEZMATA (learning outcomes)

MAOHZIAKOI ZTOXOI (learning objectives)

s Jar & nrfBipnlisrnysls] fir7r & pipBlire)l B

Ta padnolaka anoteAéouata tavtilovral
KOTA KUPLO AOy0 UE TN uadnon kot ta
EMUTEVYLATA TOU EKTTALOEVOUEVOU 1) TL Va
gival LKaVOC EvaC QOLTNTIC VA KAVEL UETA TNV
napakoAoudnan tou uadnuatog.

Ot uadnotakoi otoyot (n dtdaktikol
OTOXOL) CUVOEOVTAL TTEPLOCOTEPO UE TN
dibaokadia kat Toug atoyouc/emibLwéslc
tou dtdaakovra. AnAadn, Tt Eva ugAoc¢ tne
MoAuteyvetaknc kowotntac Ya didaéel.

v

Fevikn Statunwon

v

E€e1dikeupévn Sratunwon

Aebopévou evoc adounTtou MPoBANHATOC
anodaong, oL pottnteg Oa eival os BEon:
-VQL TO TIEPLYPAPOUV LE TOUC OPOUC TNG
ETILOTAUNG ATOPACEWV & TNC TTOAUKPLTHPLOG
avaAuong,

-va Stakpivouv tnv KAtdAAnAn pebBodo

ETAU ong tov, BA. duadavela pe to
“eees OXETLKO MAPASELyLa

Ot dortnteg Ba e€otkelwBoUV pe Ta €idn
TwV amodAcEWV Kol TOUC TUTIOUC
anodaoclloviwy, tn dtadkacio AP NC
anodaoswy, tTn nebodoloyia
povtelomnoinong, Ta BewpnTIKA pevpaTa
otnv moAukpttipla AnYPn anodaong Kot
™ Xpnon pebodwv onwce tnv Electre |,
UTA*, ....

14




MaBnowaka ArnoteAeopata VS MaBnalakot Ztoxol

£C Ba ATOKTAOOUV TLC LKAVOTNTEC &

2toyol (Goals) mavemniotnuiou , :
' ' ' . TEC YL TO SUVALKO oXESLAOUO
N 0X07\ﬂ G N THNHATOG HATWV TIOPOYWYNC TIPOLOVIWV KoL

PECLWV.

MoaBnolakol otoyol
(Learning objectives)

: 4 14O
S8 dokovta AV HOENHA

ava padnua

mes)
n

15



[VWOELC, OECLOTNTEC, LKAVOTNTEC 10U KUKAQU
omtoudwvV (TIPOTITUXLAKEC OTIOVOEC)

AIdAoKETAl MpouTtroBETel EEAOKNON
IKANOTHTA
Entirtedo 6 A&loloyeital
MVOIOELG AsEL0TITEC IKOVOTITEG
Eminedo 6 (175 kUkAoc omouduwv)
ALGBETEL TIPOYWPNUEVES KOTEXEL TIPOY WP UEVES Mrmopel va Sy siplisTal
ywwaoel, o eva mebilo spyaalac | SEEl0TNTEC KOl £YEL TN CUVEETEC TEYVIKEC N
r amoudnc, oL omole: BuvaTotnTa va amodslEsL v ETIOYVEALOTLKEC
CUVETLOY OVTCL KPLTLKE amotoupevn Ssfloteyvia Ko BpooTnploTTEC 1) oyedla
KaTovonon Bewplwy Ko KOUVOTOpLO yLo TNV EMLAL GO cpyaolac, Le avainlin
QO L. oUVBETWY KoL aompofAETTWY cuB0vnC yuo T Aqdin
mpopAnpdTwy o anoddoswy o anpofhenta
cEaibikeupevo ebio spyaciac | mepiBalovta epyaolag
r omousnc omoubnc. Avahoppdvel Tnv
guBuvn yuo Tn Slogeiplon g
ETTOYYEALOTLKNC aVaTTuEnc
CTOWV KoL Opdduwv.

OeWPNTLKEG YVWOELG 1/Kal Nontikécg Se€lotnteg N Adopouv tnv unevBbuvotnta &

OVTLKELUEVIKEC YVWOELG TIPOKTIKEG OEELOTNTEC auvtovopuia
16



['vwaoelg, 6e€LOTNTEC, LKAVOTNTEC 20U KUKAOU
oTtovd WV (LETATTUXLAKEC OTIOVSEC)

Eninedo 7
MVIOEL Asf10TITEC IKovOTITEC
Eninedo 7 (2% kOkhoc omoubuwv)
AoBetermohl efetbikeupevec | Kateysl sfalbikeupeveg Mropel va GuayelplisTan Ko
YVWOELD, UEPLKEC OO TLC GeflotnTeg emlAvanc UETaaynpatifet meppaAhovta
OTOLEC SO YWIWOELD QUG o | mpofAnudrTuwy, oL omolse gpyaoioc i omoudnc mow sival

eva meblo spyaotac iy omoudne | amautolvTol oty epeuva /Kol | oovBeta, ampdBAsTTa Ko
KOIL TIOU QIOTEAOUY T BAon yi | OTnV KOWOTOULN TIPOKEILEVOL | COMOLTOUY VEEC OTPATIYLKEC

MpWTaTUT okelmn. AeBeTeL VI avVOTTTUYBoUY VEEC Wwaosl | mpoosyylosie, Avodappaver Ty
KPLTLKN EMYVIOOT] TWV kot SroBikaoles ko va £uB0vn yLa T cuvelodhopd oTLC
INTNUATWY YWWong OF £V EVOWHATWEOUV YWWOELL amd ETIOYYEALOTLKEC YWIIOELS Kl
neblo ko otn Siaolvéson tou | Gaedopetkd nebio. TIPOIKTIKEC 1Ko yia Ty

ue Sradopetiwd medio. CELOAGYN O TNE OTPOTIYLKNC

anodoonc opabuv,

OswpPNTIKEC YVWOELC N/Kal Nontikécg Se€lotnteg N Adopouv tnv unevBuvotnta &

OVTLKELMEVIKEC YVWOELG TIPOKTLKEC OEELOTNTEC auvtovopuia
17



MaOnolwaka armoteAeopata & tasvoula

Benjamin Bloom

MAOHZIAKA AMNOTEAEZMATA

AAITI

B[ fJr & nrfBipnlsrn)sl

Ta padnotaka amoteAéouata tautilovral
KoTa KUPLO AOyo UE TN uadnon Kot to
ETUTEVYUATA TOU EKTTALOEVOUEVOU-POLTNTN
N T Ya ivat Lkavog Evac @oLtnTrC va KAVEL
UETA TNV mapakoAoudnan tou puadnuatog.

A 4

[ st u) RATAOIULZ 1 RU JZslzGRsy! Ky OEAS1YA O) L2 )
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Yizau)shs

Geids
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D
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witstuy RALTAOIULVLZ TRUL JWFEBYULA[RPAEXO)LZ )

Taé& 1 Boen o

AvabBewpnuévr

Bloom B. S. (1956). Taxonomy of Educational Objectives,
Handbook I: The cognitive domain. New York: Davidllgchay

Co. Inc.



EVOELKTIKA pripaTta yLa TNV cUVTOEnN TWV
LaOnoLakwv ATTOTEAEOLATWVY

Pripata mov unodekvoouv

EVEPYELQL

Tafwounon Madnolwkwy Anotshsopdtwy Kotd Bloom
x
EVSELKTIKG pr|LOToL TIOU
Eninso AmoteAsopo XPNOULOTIOLOUVTONL YL T ouyypoudr)
MaBnoLakwy ATOTEAETPATLIV

1. yvuwaorn: nepypadw, cuvBuaiw, mpooblopli,
avakAnon dsbousviov f mAnpodoplac covayvpllw, sTAsyw, SnAwvw, KATL

2. KOTovonon: BlLokplvie, EMYW, EKTLLW, YEVIKEU W,
gpunveia mpofinpdtwy, nhwon evoc CUUMEPXVL, OKITTAPLW, KATL
nmpofAnuoroc pe Siadopetikes AsEsie

3. shappoyn: YPNowomoLw, TpooBeTw, umohoyiw,
YOO JLOC EVWOLAC O VEQ TTAalow cedh o, Taf VoW, avakohOTITwW,

£eTdlw, Mapdyw, emibuw, KA.

4, avaluon: cuvduadw, ayedladw, avanTiaouw,
BLOKPLON OF CUCTOTIKG [LEQI KOl Suadoponoww, umobLolpw, KATL
KOTOVON O TNC OpYOVTLKGC TOUC Sopnc

5. ouvBzon: &nuovpyw, ouvBetw, sfnyw,
KOTOOKEU VEQC SOpNC oo SladopeTikd | opyavioviy, TIPOTEV,

OTOLYELO VKOO oKEUalw, avadLopyaviovi,
covatBEwpL, KATL

B. aflohoynon: CUyYKpLVL, oUMMEpalv, aflohoyu,
Slatomwaon aflodoykwy Kploswy opifw, Kplvw, HETPW, LTTOCTNPIW, KATL
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Evdewtika pripata ano to University of
Queensland

Verbs to help in writing objectives in the cognitive domain
knowledge |comprehension | application analysis synthesis evaluation
know restate translate distinguish compose judge
define discuss interpret analyse plan appraise
memorise describe apply differentiate propose evaluate

repeat recognise employ appraise design rate
record explain use calculate formulate compare
list express demonstrate | experiment arrange value
recall identify dramatise test assemble revise
name locate practise compare collect score
relate report illustrate contrast construct select
review operate criticise create choose
tell schedule diagram design assess
shop inspect setup estimate
sketch debate organise measure
inventory manage
question prepare
relate
solve
examine

20



Pripoata tov mpEmeL va arnodevyovtal

Xpr']qn PNUATWYV TTOU u'rtoﬁstxv()guv Kdn91a EVEPYELA KOL OXL XPAON
PNUATWV LN TLOPOTNPAOLUNG EVEPYELOG OTIWC:

 pnoBaivw

* yvwpilw

* KOTOVOW

e eKTIUW (uE TNV Evvola, ekTiuw TNV aia TNG YUOLKNC).

An)\ac‘Sn, TO pnpa katovow Oev emtpena v aueon napatTAPNoN MLoG
EVEPYELOG TOU cbowr]tr] Kol yU UTO TOOO AUTO 00O KOl Ta
npoavadEPOUEVA PriHaTO TIPETEL VO artodpEVYOVTOL.

AnAadn, Ba pemnel va anodevyoviol SLOTUNWOELS TOU TUTIOU «O0
dourtntng Oa padeL R Oa yvwpiocel 1 Oa katovonoetl R Oa EKTIMNOEL
(LE TNV mpoavapepouevn epunveior ToU PNUATOC)».
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Napadeypa padnolakwv aAnoteAECULATWY

MpotipunoTe dLatunwoeLg MpotuNoTE TN XPHON PNHATWY TNE TASVOMIaC.
HE XPNON EVOG PALATOC OE Mo mapadeypa:

KAOe mpotacn o€ Y’ EVIKO «va Slakpivel Ta Baotka kot kploua ....»
NPOCWTOo «VoL aVolyVWPLZEL Ta EPYOAELDL KOLL TLG TEXVLKEG ...»

Me tnv enttuxy oAokARpwon tou padnpotoc o portntrg/tpla Oa eivar os O<on va:

o Eyel xatavonon ta Pacikd kol Kpiouyld YOpakTNEIOTIKG Twv £pywv, TNV oLVOECn Toug HEe
VEVIKOTEPOUC OLKOVOULKOUC KOl ETIXELPNOLAKOUE OTOXOUC Kdl TIC apXEC Tou KUkAou {wrc Twv
EpYwV.

* Eyel yvwon twv epyaleiwv kol twv TEXVIKWVY TNC Slayeiplong Tou £pyou Kal MwC auTd
xprnoponolovuvtal ywa va e€achakicovv tnv emiTuyr oAoKANpwon Twv £épywv o XPOVO Kol EVIOC
Tou TpoUmoAoyLopol

* FEivalr ge Bfon dwakpivel touc Paoikovc polouc o Eva TPAyUATIKO 1) pia pelétn mepimtwonc
£PYOU KOl va EKTIUNOEL TO poAo Twv evdladepopévwv pepwv otnv vAomoinon Tou épyou.

e Xpnowomnolsi Tic peBodoloviec dayeiplong épywv yla va mpocodlopiosl Pacika otoyeia omwe
Kplown dtadpopn, eEapThoelc Kal éva peaALOTIKO XpovodlaypajLlid.

*  AvaAvel kal vmoloyilel ta Pacikd otolyeia KOOTOUC TOU £€pyou Kal tn oUvdeon Touc HE TO
xpovodlaypappa tou épyou.

® Juvepydotel Pe Touc oupdoltnTEC TOU yla va Snoupyrnoouy Kal va mapouctdoouv éva oyedio
Ot Jla PeAETn mepimtwonc épyou mou TeplhapPdvel Tnv opydvwaon Tou £pyou, KOTAVOWUR
pacwkwv kabnkoviwy, kal ta facwkd oyédla Tou £pyou (AvdAuon NeplpaAlovroc — Emkowvwviec,
Ztoyouc, AvaAuon Aoprc Epyacuwv, Xpovompoypappatiopd, kat MNpolnoloyiopd)

210 MaPAdELYHA, 7 LoOnoLlaKka ormoteAEoHOTOL 22



Napadeypa padnolakwv anoteAEoHATWVY
nadnuatoc tov MK

Npaktikn de€otnta | | Nontikry e€lotnta

Mz tnv emTuyh choxAnpwaon Tou padnuoros o porenoic/tpua Ba elval o BEon va:

yv(bcr] » [epwypadel U TOUG OpOUE TNEG EMOTAWNG amodasswy Kol TN moluvkpithplag avaluong eva
abounto mpofinueo.
Katavg NON « Awxpivel v kordhAnAn pEBobo Eniluong Tou <
epapioyn
OLVé()\JGf] o  AvodUsl Ta anoTEAEouoTa edapuoync tne nebobou.
ouvBeon *  ExkTuoEL Tig EMTWOELS Twy evalhaktikoy enthoywy o éva vEo JEVApLe TOU npopAfpuarog

Xpnowomnowei Ez1bikeupéve Aoyid ks yua Tnv smihucr Tou.

oo o C.

210 napadsypa, 5 padnolakad anoteAEopota

Antodelyw TN Xprion pnHATwv ano eva eninedo tng tafivopioc Bloom.
EMdLwKw tn Xprion pnUatwyv 1o opeTIKWVY EMUMESWV.
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Nepilypoppa padnportoc
Evotnta (2.B)
FeEVIKEC IKAVOTNTEC

24



Tu elval oL Mevikec IkavoTnTEC;

FEVIKEG IKOLVOTNTEG

e JuvnBwc bev dbaokovtal, dev aélodoyouvtal & dev miotomoLlouvTal.

* Jxetilovtal pe TNV €niboon tou poLtnTH KoL TNV TIVEULLOTLK) TOU KATAoTao.

* JTAOELC — ouumepLdOpEC TOU doltnTA.

 EvioyVovtat ° - M hfow tnc pabnonc kat StdaokaAlag, Sta LECOU TNG
doitnonc.

Napadsiyporta:

* [pocappoyr O VEEC KATOOTAOELG
*  AQYn anodpaccwv

*  Autovopn gpyooia

*  Opadkn gpyaocia

*  Epyaoia og d1eOBvEG mepBailov

* Epyaocia og Stemiotnpoviko neptfaiiov
*  IxebdLoopog & Saxeipion Epywv

*  Emkowwvia

*  Xprfion mAnpodopikig

*  Awaxeipion xpovou

*  Emniluvon mpoBAnuatwv

*  Kputikn okéYn

*  KAm.




NopAadelya YEVIKWY LKAVOTHTWV

levikég Ikavotnteg

AauBavovtac umoyin Tig peVIKES IKQVOTITEG ITOU TIPETIEL VO EYEL QUTOKTI|OEL O MTUYLOUYOG (OMWE UTES QVOaypaQovTal oTo
Napaptnua Aimhwpatoc kau mapatideviatl akolovdwe) os mowe / Moles amo QUTEC amookonel To uadnua;.

Avalntnon, avalvon ko ouvieon Sebopusvwv kal
nAnpogopLwy, e T ¥pron Kol TwV amepoitnTwy
Teyvalopuwv

Mpocapuoyn O VEES KATAOTRTELD

Anygm amogpacswy

Autovoun spyacia

Ouadikn epyacia

Epyaoia os Siedveég mepiBaldov

Epyaoia ae Siemotnuoviks mepiBallov
MNapdapwyn vEwV EpeUVnTIKWV I8EWV

Zyebiaouog ko Siayeipion Epywv

FeBaouog oty Siapopstikotnta kot oty moAvmolitiopkoTnTo
FeBaouoc oto guaiko mepiBallov

Emifeifn kowwviknc, emayyeduatiknc kol nihknc uneuduvorntac
kat svaiodnolag os Gepata pudou

Aoknon KpITknG KoL AUTOKOLTLKNG

Mpoaywyn e edevfepng, Snuovpyikng kol emaywyLknc okefing

e  Avutovopn Epyacia
*  QOpadikn Epyaocia
e Zxsliacpog kat Ataxsipion Epywy
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Napadelypa YEVIKWVY LKAVOTNTWV
nadnuartoc NK

To paBnua evioxUEL oLwWmNEA To TTOPOKATW:

FeEvikeg IKovOTNTE

AcuSovovTong Lol TIC PEVIKES IKOVOTT]TES MOV MOEFTEL WX EFEL OTORTAOEL O MTUYLOUFOC [Cms SUTES ovaysipoVTal OTo
Mogpdrprnpia Avtlauaros xon TaparidevTe axcAoidies) o mow / ROLEC oMo quUTEG CUTOCKOMEL TO Lo,

Avainrnon, eveivan sm oowdeog SeSousvew ko Iyefiumouos xo Suysipuon Eppwv

TIANCOPOOLLNY, [LE T KOFRON KO ThA QToperTr Ty FrSaouac ot SUpoQETIROTTE Kol OTNY MoAUTOATIOMIKO T TR
TEpvoADpL IsSoouoc oto puolka mepBaldor

MpoCaouoW O VEED KOTROTRTELD EmiSeiln Rowvanikns, EMayYEALGTIENS Kot MK LITELSUVOTT Ta
Ay oo TE R vl susodoiog oF FEaT @UAou

AUTOVoun EpyooLo Agxnon KOLITIRIG K0T SUTOKDLTLRTTS

Oumdien ppocio Mooy TR SASOFEonE, SMUIOUPRLENG KO EMOpWpLEn: creing
Epyooia o= Siedveg mepibalior

Epyaoia o Siemorquovik mepSellov Aldec

Moparpupn vEwy EpsuvnTivwy 1swy
AUTovopn Epyoaio
Opobixn spyaocio

Y — *  Autovoun gpyacio: av o doltntn¢ epyaletal

Xprion unohoyiotay LOVOC TOU yla poBANHa, aoknon, oxEdLo,

Auayeipuon apiBpunmikwy debopévow ,

Ixsbiaon kol Suaysipon £pywy KATAOKEUN, KATT.

E“”*”_ﬁ” npoBAnudrwy *  Opadikn epyaocia: av o poLtntnig oe cuvepyaoia
¥ ElpLon ypovou s s ,

T —— LE ocupdolTNTEC Tou gpyadletal yla mpofAnua,

Andin amodaoswy
Kpimn avahuan

aoknon, oXeS10, KATAOKEUT), KATT.
*  [pamnti tekpnpiwon: av o pottntnc napadidet
ypamtn avadopad, EkBeon, epyaocia, KA.
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Nepilypoppa padnportoc
Evotnta (3)
MepLEXOMEVO HOOAOTOC
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Napadeypa neplexopevou (content)
naonuatoc MK

(3) NEPIEXOMENO MAOHMATOZX

v

Wi

Evcaywyn otnv mAnpodopla kol ota mAngodoplokKd TUOTH AT,

Evoaywyn otnv &vwwold twv anodacewy, n Oewpilo Amodaocswy, n Modvkprhipua Avaduoaon
Amodaczwy kol n Andn Opabikwy Amodacswy.

Ta Zuotnuoara YmoompEne Anmoddoswy, apyLITEKTOVLKR, SO KOL UTTOGUOTH L.

Evoaywyn otnv Texvntn Nonuooovn. Eunelpa Tuotnuara kot Eudun Zuotnuara YnootApuing
Amodaozwy, n Kotoveunuevn Texvnt NonuooUvn Kol ta Zuvotnuoto  Noddamiowv
MpaxkTtopwy.

Edbapuoyec Ivotnuatwy Ymootnpuine Amoddoswy kol Zuotnuatwy YmootnewEng Ouadikuwy
Amoddozwy kol Alampaypateooswy otn Aolknon, to Mapxetwvyk, ™ Bliopnyavio kol tnv
Napoywyn, TN Xpnuatoowovolky Awiknon, tnv latpwkn, to NepBaikov, kAm.

Or AmoBnksc Aszbhousvwy (data warehouses) kol ta IvoTnuota ApsSonc AvoluTtiknc

Emetepyaoiac OLAP.
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Nepilypoppa padnportoc
Evotnta (4)
Aldaktikec & MaOnolakec pebodot -
A¢loAoynon

30



Napadeiypata aro AAIN & MNK

4. AIAAKTIKEZ kat MAOHZIAKEZ ME@OAOI - AZIOAOlHzZH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowno, EE anootaoews
sknaidsvon kA

Ztnv taén

XPHZH TEXNOAOTIQN

NAHPO®MOPIAZ KAl ENIKOINQNIQN
Xpnon T.M.E. otn Aibackaldla, otnv
Epyactpiakn Exknaibsuon, otnv Emkowwvio
LE TOUE POLTNTES

E€s1S1keULEVO NOYLGHLKO SLaxslplong Epywy
Yriootnpin MaBnowakng Stabdikaclac HEoWw TNG
nAsktpovikng mAatdoppac e-class

Mpoowrno ue npocwro, EE amootaoews
eknaibevan K.Am.

TPOMOZ NMNAPAAOZHZ | MpOowmo e TPOCWTIO

NAHPO®OPIAZ KAI ENIKOINQNIQN

Epyaotnplakn Exkraibevan, otnv Emkowwvia
UE TOUG (POLTNTEG

XPHZH TEXNOAOTFIQN | Motkilo €€eldLIkeULEVO AOYLOWLKO UTTOOTNAPLENG aTtoPACEWV.

Xpnjon T.N.E. otn Abackadia, otnv | Yoot plEn padnolakng Stadikaoiag péow mAatdpopuag
acuyxpovng tnAekmnaidevong E-Class.
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Napadeypa opyavwanc didaokaAlac

aro AAITN

Madefelg, Zepuvapia, Epyaotnpuakn Aoknaon,
Aoknon  lebiov, Msdetn & avalvon
GiBAoypaplac, PpovricTrpto, Mpaktikn
(Tomo®etnon), KAwikn Acknon, Koedliteyviko
Epyaotrplo, Mabpaotikn Sibaokalio,
Exmonbeunikeés smoksisig, Exmovnon peletnc
(project), Zuyypapn cspyacicc / spyaciwv,
KaAliteyvikn Snuiovpyia, kAm.

Avaypdgovton o wpeg UedETnc Tou @oitnTi
yia kdle palnowakn Spactnprotnta katwe ke
oL wpeg un katodnyovusvng pedeme wote o
oguvolikoc optroc epyaciac oe eninedo
efounvouv va avnotowsl ora standards Tou
ECTS

AaAEEELC 26 2x 18 =26
Aoknjoelc Mpagnc|mou 26 2 % 18 = 26
goTialouv otnv edappoyn

peBodoloyiwv kat o
avdaAuvon pedetwv Mpogoxn oot
TMEPIMTWONC OF [IKPOTEPEC oto

ouddec portnTv nappdeLya
Opabdkr Epyaocia os 20 Sev

HeAETN TiepiMTWONC. avahépovral
Eméﬁ.{nm] r:r}.;rE(Siwv WPEC
dlayeiplonc %.pyou ’ eBSbliaioioC
Exmaibeutikry exdpopn / 10 )
MLKpEC ATOLLKEG EPYAOLEC b6dgKatiog,
£EdoKnoNC HLOVO|ECTS
AvtoteAnc Melétn 43

Zuvodo Madhfjuarog

(25 wpeg poprov epyaciacg 125

avd MIoTWTIK povada)
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Napadsyupa opyavwonc & dtdaokaAiac os
nadnua oto MK

aro 06nyo Imoudwv IXOANG

OPTANQOEZH AIAAZKAAIAL ) Doproc Epyacicg
MepuypagovTal  OVoAUTING O TOOMTOE Kol ApacTRpLoTTe Efceunvou

usfolol Bibaoraliog, . —
AgAslsig, Zeuwvapoia, Epyacmmoiakn Agenon, AahEgelg 2x13 =26

Agunon  Mediow, Mséty &  awdduon | | [Ymoxpewmka Epyaotipua 2x10=20
SiSloypapios,  Ppovnomipw,  Mpawtan | | 4 aoxro=wg Epyactnpiou Axe=24
(Tomodeman), Kl Acwnon, Keddmepewo | |[Tor o ee’ dzen 55
Epyaornola, AuxbpmoTirn Subdorowd i, - .

ExmmmScunkss smorsfizig, Exmovnon peAsTng Fovolo Mabnparog 125
(project), Iuyypopn spyociac [/ Epyoouwy, H svaddaxTixd

Ko Arrzyvisn Snuicupyis, A AtahEEsie 2 %13 = 26
T A s S e Ynoypewtxa EpyaoctnpLa 2x10=20
kafe pofnouaxn SpacrqouotnTa kadue ke oo | | 4 QoknoELW Epyaoctnplou dxb=24
wips; un kadodnyodusvne pEAsns cuppava ks | | Exmdvnon project 55

g apysc o ECTS

Fovoho MaoabBnuoroc 125




Napadeiypata opyavwonc & didaokaAilac

nadnuatwv oto MK cupupwva pe Odnyo

>TTovdwv

OPTANDOEIH AIAAZKAAIAL . Qaproc Eppoaiog

n o 2 . ApacTnpuoTnro 3

SoupodEoVTa  avoAuTIEE 0 TROMDY KoL Efaurnvou
usFodol SuSaoraiing. — R ’
Agdegg, Iepvapin, Epyaomolarn Agxnon, .f_ﬁ.l.l:I.ﬂ.E!;EL-: - . 2x13=36 ALG)\EEE lq & EpV(IO'Tr]pLO
Agenon  Mediou, Msistn & avaduon Bzwpia Epyaotnpiou (3 gB56.) 2x3=6
Gufwoppaping,  Poovmomow, Moot | | Epyactipo (7 245 2x7=14
(Tomodemaon), KA Acwnon, Keldirsyweo
EpyactmpoLo, AixSpaoTien Sifooxmiio, ATO HLKI:I =AY E_"mu SRYOOL 15
ExmanSzumsds smowdget, Exmovgen usidme | [ ATOHLKR HeEheTn 64
[project], Zuyppawpn epyacing / epyomuv, | | Zovodo padijpartog N 125
Ko direyvin Snuouppis, £
AvVaypapovTan oL st MEAETTIC TOU (POLTAT PLa
yafs potoarr] SoooTRoWCTNTY Kondus Kol oL
sipEg un kodeSnpobuavng LEASTNG SULPEYE e 5 ECTS
TI§ apyEs Tow ECTS

OPFANGOEH AIAAZKANIAL Qoproc Epypaoiog

Alade€elg & Opovtiotnplo

Mepypapovton avoluTivd 0 ToOMog kGl
usTFodol fuSmoraling.

Mz, Truuwvapin, Eoyacmmoiakn Adwnan,
Agenon  MeSicu, Msistn & avaluong

SiSloppopiceg,  Poovniorrpio,  MpowTiss
(Tomadsmman), Klnven Aownon, Kodlirsywss
Egyacripio, ArxSomomien Sibaoraiin,

Exmondzunkes emarsfisg, Extovnon pelstng
(project), Tupppoepd sppacing [/ spyooua,
Ko direpwrg Snuiouppio;, & A

AvRypo@ovTon OL WRss HEAETTG TOU POITHT pLa
oG podnouern SoMoToIOTITE Koy K oL
wipeg pn kedelnpodusvng pedstns olupava e
g aayes rou ECTS

ApaoTnoLOTH TR

Efaunvou
AloAsEELC Znl3i=26
Dpovtwotipo (2 wpeg/sE.) 2xl13=26
ATKNOELG (3 IOK.JEL ) 4xe=24
ATopLER LEAETN 49
Fovoldo podhjpartoc 125
e
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Nepilypoppa padnportoc
Evotnta (4)
AfloAoynon dottntwv
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Eldn a&lohoynonc
O AweOvic BiBAoypadia: ASloAoynon poitntn |’ BaBupoAoynon poutnti

U MNpaktikA mavenotnpiwv: A§loAdynon dottnty = BaBuoAoynon dortnti

ABpototikn A teAwkn Awapopduwrikn 1
enpopdwriki agtoAdynon

afloAoynon (summative

assessment) (formative assessment).
* AfLoAdynon tne pabnong * AfLoAdynon ya tn udbnon
(amoden tne enidoong). (mou evioxVEL TN uabnon).
* JuviBwg, oto TéAog Tou * JuviBwg, Katd tn SLdpkeLa
naBrparog (my e€aprvou). TOU pabnuaroc.
* JUVABWC, JLa TUTLK * J10)0¢, n avatpododotnon
Suadikaoia. TWV S16aoKOUEVWVY KaL N
* Ot TEPLOGOTEPOL CUVEEOLV mAnpodopnon tou
v afloAdynon pe auth ™ SLbaokovta mwe mnyaivet

neptntwon. 10 puabnpa.
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Napadswypa aéohoynaonc (BaBuoloynonc)

dolrTtnTwv

Juunepaopatikn (N aBpolotikni) aéloAoynon yio Babuo

AZIOAOTHZH OOITHTQON
Mepiypapn e Srabikaciac abiodoynonc

Muwooa Afiodeynoneg, Médobor afiodoynanc,
Aapopepwtikny 1 Tuunspaouartikn, Aokipacio
MoMdamAne Emdoyrc, Epwtrosiw IZovtoung
Andvrnong, Epwtnoeiwc Avamrtuéne Aokiuiwv,
Emilven MpobBAnudarwv, [lpanty Epyaoia,
ExGeon / Avagopa, [pogopwr Efétaon,
Anuooia Mapovoiacn, Epyactnpuakn Epyaocio,
KAwikn Eéetaon Aclevoucg, KaAdireyvikn
Epunveia, AAMn /AAdec

Ava@epovtal prnTa MpocSloplouEVa KpLThHoLa
aflodoynonc kat eav ko mou eivat npooBaoua
QITd TOUC (POLTNTEG.

. Fpartn teAikn e€€taon (60%) mou nepllapfavet:

-  Epwtnosic moAAamAnc emthoync

- Avaluon poAwv kot eviladepoEVWY HEPWYV CE
CUVTOMN HEAETN TEPLTTWONC

- Emiluon mpoPAnHATWY GXETLKWY E TTOGOTIKA
SeboEva EVOC EpYOU XPOVOU, KOGTOUC

- Zuykpultikn aéloAoynon otolyelwy Bewplog

Il. Napouciacn Opadikng Epyaciac (40%)

+ ApXwKn 1 Atayvwotikn afloAdynon.
MNna napadeypa, otig EEveg YAWOOEG
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Napadewyua aéohoynonc (BadBupoAoynonc)

dortntwv o€ padnua tov MK

Juunepaopatikn (q abpolotikn) agtoAoynon yio fabuo

AZIOAOTHIH QOITHTON
Mepippapn g Siafiwocias aftodoynong

Moo Afnlopnong, MadoSor afichapnons,
Agpogownier) ) IUuRESROUaTiET, Aoripmcis
Meddarmdng  Emdoyng  Epwimoswg  IUviowns
Arrcvtnons, Epwriosis AvarmTudng Aowiuiy,
Emiiuen  Mpofinudruwy, Mooy Epyooio,
Exfeaq [/ Avapopd, Moowopusi Efftadan,
Anuoma Nopoavciaan, Espacapunrn Eppaaio
Kloawn  Efftoon  Aofeoveug, Koy
Epprnveia, AAAn /Aldsg

AvapEaovTor onTd moooSlopouEny KpITnous
SELAACYRONG KO S0V KO o Elval oo ddoi
TA TOWE POLTATES.

yla tnv evioxuan tng pabnong

A 4

+ Alapopowtikr) A§loAdynon:
OLOKNOELG AUTO-aLoAOYNONG
YVWOoEwWV otnV mAatpopua E-
Class, cUvOeoMOC ACKNOELG

Ao tpomol aflohdynong:
(A) DotnTéc mow Sev EkmovolOv project:
I. Tpoomen} Tehkn €£Etaon (70%) mou neplhoufavel:
- Epwtnoslg moAhaning EMLoyng, GVTLOTOWLONG,
gworol,AdBoug.
- Epwtnoslg oUVTOWUN G OavTnong.
- Emihuon dmml:r]:;.|
Il. MEon emiboon ot 4 aoknosw; epyaotnplou (30%) mou
mepuhapfavel
- Bgxnon Andng onodacng pEow sfEtoang
geEvopiwy amd Boon Asbousvwy oto Excel.
- Bgxnon Andng onodacng pEow pedobou dupuspuv
CUVKPLOEWY KL O¥ETIKOD 5/W.
- Agenon Aqlbnc anodaong pEow pedobou
avOAUTNC TIPOTIUNOEWY KoL OXETIKoU 5w,
- Bgrnon LETpNonC TN LKavoToineng LEow

mMoAUKpITApLRS LEBodbou ko oyeTkoU IYA.

(B) Mo Téc mov exkmovolv project:

I. Afiohoynon project (ovamTuén Aoyvispikol, ouvtafn
eyrElpLbion ¥prong, mopousiaon Aoyiopkol ), T0%.

II. Méon eniboon onic 4 aoknoew epyactnplou [30%), we

OV TEPLL.




Euyaplotw yLa tTnv mpoooyn oog

Meploootepec MAnpodoplec:
Awbaktopikn Atatpn E. Kpaoadakn (2013).

‘MedoboAoyia ekTiunon¢ Un TUMIIKWY KAl N TUTTOTTOLNUEVWVY YVWOEWV
JTOU QITOKTWVTAL QTTO TTPOYPAUUATO Uadnuatwy tottoBadutac
ekntaibevonc’.

2xoAn Mnxavikwv Mapaywync & Aloiknong, MoAuvtexveio Kpntnc.
HAektpovikni dtevBuvon, http://dias.library.tuc.gr/view/13947.

padeio MoAutexveloumoAn, kt. A5 MMMA, ap. 10. TnA. 28210-37350.


http://dias.library.tuc.gr/view/13947

MEPLKEC CUUMANPWHOTIKEC SLodpAVELEC Ao
glonynon o€ ekbNAwon tou poltnTikou
oUAAOyou BEST tou MoAvuteyveiov Kpntng
12 - 21 louAiov 2017, Xawvia
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WHAT - Business world (hard & soft skills)

What do you think are the most valuable business skills to demonstrate for an engineer
to succeed within your organization? Rank your top five selections with 1= most valued

_-mmmm

Problem Solving

Listening and Communication 166 82 53 57 54 412
Creativity 115 58 59 45 35 312
Teamwork 111 54 46 76 75 362
High Ethical Standards 111 32 34 22 25 224

Source: “What makes a successful engineer?” WILEY. Thereza Macnamara survey
results, 604 participants

Soft Skills not taught are necessary.

The top career soft skill employers value is Problem Solving

WHAT WHY HOW 41




WHAT - Business world (hard & soft skills)

The modern engineering workplace requires more

than strictly technical skills. Recruiters are often Technical skills.
looking for a combination of technical ability and Communication
transferable or soft skills. skills.
. . Interpersonal
* “Technical skills alone are not enough to ensure skills.
a successful engineering career, as engineers Problem Solving &
need to able to function as a member of a team, Critical Thinking.

Enthusiasm,
Motivation &
Commitment.

think critically, and have a strong work ethic,”
said Angela Froistad, assistant director of

the College of Science and Engineering Career
Center at the University of Minnesota, Twin
Cities. In the eyes of recruiters, “It’s these soft
skills that will differentiate candidates from one
another.”
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WHAT — An Academic approach - ABET

ABET: student Outcomes (hard & soft Engineering skills)

(a) an ability to apply knowledge of mathematics, science, and engineering.

(b) an ability to design and conduct experiments, as well as to analyze and interpret
data.

(c) an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability.

(d) an ability to function on multidisciplinary teams.

(e) an ability to identify, formulate, and solve engineering problems.

(f) an understanding of professional and ethical responsibility.

(g) an ability to communicate effectively.

(h) the broad education necessary to understand the impact of engineering solutions
in a global, economic, environmental, and societal context.

(i) a recognition of the need for, and an ability to engage in life-long learning.

(j) a knowledge of contemporary issues.

(k) an ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice.
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WHAT - HEIs

@  ABET accredits Engineering University undergraduate or postgraduate
Programs on an outcome-base in USA.

@  Graduates holding an Engineering Diploma accredited by ABET are likely
to have acquire both hard and soft skills, as their curriculum claims for. On
the other hand, Universities offering accredited programs are more
competitive to attract students from all over the world enhancing their
reputation and funding sources.

In Europe, HEIs neither understand nor use competencies/skills or
outcomes in curricula. Exception in Europe are Scotland, Ireland,
England, Wales and Northern Ireland, along with USA, Australia and
many Asian countries.
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WHAT - HEls

1

According to Cedefop:

@  Understanding and using of LOs in HE in Europe is still in its infancy.
Exception: Scotland, Ireland, England, Wales and Northern Ireland have
extensively and for many years pioneered at the use of learning outcomes.

@ A great debate on the balance between soft & subject-related
competences.

@  The use and operation of LOs in curricula: mostly in a bureaucratic
manner.

@  The practices for teaching and assessment are changing rather slowly.

Source: “Learning outcomes approaches in VET curricula. A comparative analysis on 9 European countries.” Cedefop (2010).
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WHY engineering skills are necessary?

Current and
future growth is
based on
innovation,
sustainability,
etc.

There is a
serious

short/long term
shortage of
engineers
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HOW engineering skills are enhanced?

@ Secondary Education: Vital Role.

— Enhance science & technology literacy of
students.

— Attract more students in Science & Technology
fields by i.e. Counseling and Career guidance
actions, etc.

@ Apprenticeship programs after graduation,
study or vocational programs, etc.
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HOW engineering skills are enhanced?

Q

Higher Education: Vital Role.

— Better marketing practices by HEls, attracting more students in engineering.

Development of Competency-based Curricula. Focus on Outcomes.
* (New) Services for ‘Learning & Teaching’ or ‘Teaching and Educational Development’,

organized by HEls, focusing on staff.

* (New) actions for ‘Personal & Professional development’, organized by HEls, focusing on

students.

* (New) PDP — Personal Development Planning programs for engineering students. These could

be linked with QA issues of the HEI.

Active students’ engagement in R&D activities through/after studies.
Enhance & support of Entrepreneurship, i.e. networks, startups, etc.
Support the establishment of R&D Technology Transfer offices, as bridges

between research & industry.
Firms established by alumni, Patents portfolio, etc.

Support various apprenticeship programs through studies.
Support students’ participation in the Erasmus Program.
Strategically thinking for quality improvement, sustainability, cooperation,

network initiatives,....

etc.
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HOW - 3" generation HEls

@ Core tasks: Education, Research and Exploitation of
research results.

International competition for students, academics and
R&D contracts.

Anglophone programs.
Interdisciplinary research.
Multicultural universities.

Less dependent on state regulation.

Examples: Stanford & MIT (US), Cambridge (UK), KU
Leuven (BE), Delft & Wageningen (NL), etc.

©

© © © ¢ ¢

Source: Wissema (2009)
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“Third Generation Universities”
Some examples




HOW - Change the traditional Teaching

practice

Learning Pyramid
Source: National Training Laboratories, Bethel, Maine

average student
retention rates

Lecturing

Reading

Audiovisual

Demonstration

Discussion

Practical doing

Teach others
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HOW - Innovative teaching

@ Minimize time spent for lecturing — enhance active

participation of students.

o Offer experience — connect practice with learning.

@ Make students aware of the value of what they are
doing in an applied situation.

@ Create a trusting and learning environment.
© Make students aware of career paths available.
@ Invite experts.

@ Apply research to assess the learning experience of
students (i.e. use formative assessment techniques).
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HOW - Active participation of students

@ Discussion groups, workshops

@ Group projects

@ Tutorial groups and peer mentoring

@ Oral presentations

o Field trips

@ Practice

® Computer-assisted learning

@ Portfolios (i.e. e-Portfolios)

@ Problem-based learning (i.e. Medicine Schools)
@ Case method

@ Role playing

@ Learning logs (i.e. students record their educational experience)
9 etc.
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HOW - Teaching, What to do?

@ What to do? Minimize time spent for lecturing.
Insert all forms of media like graphics, sound, video,
etc., and insert classroom activities ensuring the
active participation of all students.

@ Why? Make learning process more attractive.

@ How? Active participation of students during the
lesson.

9 Is it possible? Yes, but it depends on the course.

9 Is there a ‘norm’? No, the tutor has to choose
among various methods/techniques, either
inside/outside lectures.
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HOW - Examples

the technique of lecturing

encourage students to:

the technique of lecturing encourage
students to:

Solve exercises

Present a topic orally

Present Posters for a topic

Create groups of two (or more), randomly
Do short group exercises

Syntax a lesson summary

Discuss a subject of the lesson

Discuss a case study

Participate in a brain storming technique
Present an article

Use internet, e-learning platforms, etc.

Prepare group projects

Participate in field-trips

Prepare written/oral assighments

Study literature

Fill-in learning logs for their educ. experience
Syntax articles for publication

Participate in tutorial groups & peer mentoring
Develop a portfolio of their assignments
Reflect on their own assignments

Assess assignments of their peers

Use internet, e-learning platforms, etc.
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HOW - Best teaching practices

The case of KU Leuven, Engineering School.

@ Course: Designing and Solving Engineering problems (a

project-based course).

@ Type of the course: mandatory for all students, multi-

disciplinary course.
@ Staff: from all engineering faculties.

@ Main Goal: (a) introduction in engineering science, (b) team-

working of students in short projects.

@ Additional Goals: technical/academic writing, teamwork,
critical thinking, solving problems, creativity, use of basic ICT

tools, library skills, etc.

Source: Heylen Ch., Vander Sloter J. (2013). “A technical writing programme implemented in a first-year
engineering course at KU Leuven”. European J. of Engineering Education, vol. 38 (6), pp. 595-607.
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LEUVEN.pptx

HOW - Innovation & exploitation of

research

9/The KU Leuven Case (year 2012):

— 137 spin offs.

— 300 tech companies.

— 7000 researchers.

— 7000 hi-tech jobs.

— Research parks.

— Incubators.

— 664 million euros from R&D.

Source: M. Hinoul “The role of the research universities in a struggling European
economy. A case study. The Leuven perspective”. Conference: New Horizons in
Industry, Business and Education (NHIBE 2013), August, Chania, Greece.
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HOW - Innovation & exploitation of

research

9/The Cambridge Case:

— 5000 companies founded since 1960.

— 1400 truly “HiTech” companies today. 2500 total
Tech.

— 45000 jobs.
— Ten $1 billion dollar companies.
— Two $10 billion dollar companies.

Source: M. Hinoul “The role of the research universities in a struggling European
economy. A case study. The Leuven perspective”. Conference: New Horizons in
Industry, Business and Education (NHIBE 2013), August, Chania, Greece.
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HOW engineering skills are enhanced?

Personal

University level: level:

Encourage
Focus on & support Encourage @ Encourage Think as
Outcomes Research 2 SUDDO & support & support a future
(hard & and InnO\E)aF’)cion entreprene Life-Long engineer!
soft skills) Exploitatio urship Learning

n of results

Encourage




Conclusions

WHAT do we mean by engineering skills?

* Engineering skills are synonym with hard & soft skills.

* Hard skills (technical skills) are acquired by HE Engineering studies.
* Soft skills, chaos...

WHY engineering skills are necessary?

* Current & future economy is based on the inspiration, innovation,
solutions, design of new products or services, etc., that engineers
‘provide’.

* Thereis a serious short/long term shortage for engineers.

HOW engineering skills are enhanced?
* Change the traditional teaching — learning practice. Focus on outcomes.
e Study best practices in Engineering education, worldwide.

* Encourage and support Startups, Research Parks, Incubators, etc. for
active engagement of students or graduates.

* Encourage and support the innovation and the exploitation of research
results.

* Encourage & support Life-Long Learning.
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