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Unplugging and Unpacking
Working Technologically
with

Computational Thinking
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H Ymoloyiotikn Xkéyn

2tnv npotaon tn¢ (CSTA-Computer Science Standards,
https://www.csteachers.org/page/CSTA Standards 2016) ywa tnv E.Y. otnv Mpwtofdabuta kat
AgvutepoBabdula Exknaidevon yivetal epdatikd avadopd otnv Yrmoloylotikn ZkEYn. H
YrioAoyLlotikn ZkEPn pumopet va aglomolnBel og OAEC TIGC EMLOTAUES YLAL TNV ETTAUON
npoBAnuatwv-katd tnv CSTA n Y.Z. Bewpeital peBodog eniAvuong npoPAnuatog- , To
oXebLlaopo cuoTtnUATwy, TN dnuoupyia VEOG yvwong Kal TNV KATavonon Twv AELTOUPYLWV KoL
TWV TIEPLOPLOUWY TWV UTTOAOYLOTLKWY CUOCTNMATWV.



https://www.csteachers.org/page/CSTA_Standards
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H AweOvig Taon

Ao tnv dAAn mAeupad touv ATAavTikoU, n andvinon RPOE amnad to Keipevo Tou
Rocard (2007) (Science Education now: A Renewed Pedagogy for the Future
of Europe) yLa tnv dtepeuvntikn-ovakaAuntiky paénon(inquiry Based
Education).

Y& ouvaptnon He ta mapandvw amno to National Science Foundation twv HIMA
aAAQ kat amo ta (FP7 ) kat Horizon 2010 {ntouvtal armo Toug EPEVUVNTEC OTOV
Xwpo tN¢ Exmaidbevoncg va katabETouv MPOTACELG TTOU  va TtEpLAaUBAavouy To
STEM Kol va TtEPLEXOUV O€ AUTEC LeBOSouc Omou oL pabnteg Ba avédavouv to
evoladEpov Toug yla tn padnon kabwc ko tig de€lotnteg emiAuong
nPoPANUATWY PEow TNG EPapuoynC TNG peBodoloyiag Tng SlepeuvNTLKAC-
QVOKOAUTITIKAC HABNoNG Kol T UTTOAOYLOTIKAL TIELPAUOTAL.

Ytnv MeyaAn Bpetavia, o opyaviopoc National HE STEM Programme-
http://www.hestem.ac.uk- emxelpel va eloayayel to STEM og cuvbuaouo pe
TNV AVOKOAUTITIKA padnon .
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H Ymoloyiotikn Xkéyn
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H Ymoloyiotikn Xkéyn

Tunpatomnoinon tou | AvaAuon Aopoototyeiwon —Modularity- | A§loAdynon Anoocdaipdtwon

MpopAfjpatog-n  Sradkaoia Aopnpévn TUNHaTOMoinon e s

Siaonaong tov mpoPAfRuatog TOU POBARHATOG.
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H Ynoloyiotikn Xkéyn

Computational thinking
Decomposition Abstraction

(2
€3

Pattern recognition Algorithms

Computational thinking in practice
http://www.bbc.co.uk/education/guides/zp9
2mp3/revision
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.|
H Ynoloyiotikn Xxéyn-Oyt uovo
0e&10TNTEC/IKOVOTNTES OAAA KOl GTAGELG

4 By
Logic %B};refoot
predicting & analysing Computing
/a COMPUTING AT SCHOOL
‘ The Computational Thinker: Tinkerng I
Algorithms Concepts & Approaches experimenting & playing

making steps & rules

Creating
oy designing & making
Decomposition
breaking down into parts

- Debugging
7 finding & fixing

errors
Patterns
spotting & using similarities

Concepts
sayoeoiddy

Persevering

/‘ keeping going

Abstraction
removing unnecessary
detall Collaborating
wiorking together

Evaluation
making judgement www.barefootcas.org.uk

= Crown copyright 2014 (OGL)
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H Ynoloyiotikn Xxéyn-Oyt uovo
0e&10TNTEC/IKOVOTNTEG OAAA KOl GTAGELS

Y.5. AwBéoel

Barr, Harisson & Coney(2011) AuTtomnenoibnon yla epyocia pe moAUTAoKa poBAR LT

Emipovn yla epyacia pe Stadopetikol TUTIOU TPOBARLOT

OETIKA 0TAON YLA TV QVTLUETWIILON TWV AoadELWY oTa TPoBARaTA
OETLKN 0TAON yLa TNV gpyacia e avVOLKTOU TUTIOU TIpoBAraTa

OETIKN 0TAON yla cuvepyaoia yla Thv Abon mpoBAnpatwy

Woolard,2016 O€TIKN oTdOoN yLa:
AnuLoupyla TEXVOUPYNHATWY
AnpLoupykoTnTa

Juvepyaoia

Weintrop k.a.,2016 AuTtomnemnoibnon yla epyocia pe moAUTAoka poBAR LT
JuvepyatkoTnTa

OETIKN 0TAON yla TNV Epyacia pe avoLKToU TUTTOU TIPoBAraTa
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H Yrnoloyiotikn Xkéyn-Aettovpyikol Opiopoi

e Tnvowrtdmmon Tov TPOPAUATOS LE TETOL0 TPOTO MOTE VO, LOG EXLTPENTEL TN YpNon tov HY
KOl GALOV EPYUAEIDV

e Tnv Aoy opyavmon Kot avaAVcT dE00UEVOV

e Tnv avamoapdotocn TV OESOUEVAOV HECH APOIPETIKAOV OOUDV OTTMS T LOVTEAN TOL GTN
ocuvéyela Ba mpocouotmhovv

e Tnv avtopatomompévn Ao Tov TpoPfANUATOV LEGH TS AAYOPIOUKNC GKEYNC

e Tov mpocdlopiopd, avaAvon Kol TNV LAOTOINONE EVOALIKTIKGOV AVGEMV Kol TNV avalntnon
™G PEATIOTNC AVOTG

e Tnv yevikevon kot peta@opd Tov TPOPANUOTOC TPOS EMIAVON 6 AALEC TAPOLOTES
KOTOGTAGEIG(LETOYVOOTIKY) EUmeELpin)

e Tnv artioloynon pe Baomn mv Y.Z.

e Tnv avayvopion tpotdT®V
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H Ymoloyiotikn Xxéyn

AlgmuTwon mpofAfuatog pe
TPOTIO TIOW VoL Umopel va
ypnowonolnBsl o HY

H Yrohoyiomikn

Avayvwplon Npotomwy -potifo
Ik

/

/

Movtshomoinor, . toD
Avéhuon, poypappaTopoc-AlyoplBpol ’ ,

, Amwohoynon pe paon tnv
levikeuon Kwbwag mou Ba vhomownBel os

YrioAoyLotikn Zrsdin
HY oz oy£on 1e GhAa yVWoTKE

QOVTLKELUEVT P CULOTIOLWVTOLE EvoAAKTIKES ADOEIC

KoL poveha ko peBoboug
TMPOCOUOUWCNC Yot ETTihuar)

Tpay Lotk wy TipoPAnuaTuwy
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H Ynoloyiotikn Xxéym kot
[Ipoypoppoatiopnog

O Denning (2009) aocyoleitat e TNV GXECT TOL TPOYPUUUATIGUOD LE TNV
enilvon mpoPAnuatog, Bempoviag Opmc evputepa TV Y.Z. (KO LEGHD VTN
TOV TPOYPOUUOTIGHO) G EVO VONTIKO EPYAAELD Yo TNV OLOTUTTOO)
TPoPANUATOV Kot TNV aval)Tnon aAlyopiOumy yio tnv EKTEAECT TOV
LLETATPOTTAOV TMV 0EOOUEVOV TTOL AapPdvovial ard petpnoeis otov HY.
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H Ynoloyrwotikn) Emotiun

O mplyknmog

To Néo
Ytolxeio otnv
Ekmaidevon

Emotnpovikog Ag&rotnteg -
Ynoloyiotikog Tpomog Xkéyng
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H Ynoloyiotikn Emotmun otnv
Exnaidgvon

To 2005 otig HITA dnovpyndnke n emrpontr) «The President’s Information
Technology Advisory Committee (PITAC)»yia tnv elcaywyn tov STEM oty
Exnaidevon.To report tng Emitponnc «Computational Science: Ensuring
America’s Competitiveness - President’s Information Technology- Advisory
Committee» eotioce otV ovaykn ewoaymyng tov STEM oty oyolkn
EKTAIOELOT) OLVOVTOS ENPaoT 6TOV 0p0 «YToAoyioTikn Emetiun»
avopépovtag 0Tt .... The President’s Information Technology Advisory
Committee (PITAC) is pleased to submit to you the enclosed report
Computational Science:
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H Ynoloyiotikn Emotun otnv
Exnaidgvon

>to report «Computer Science Curricula 2013 Ironman Draft (Version 0.8)
November 2012 ACM-IEEE-Computer Society vrapyet e101k1| avapopd 6Tnv
Ymnohoyiotikn) Emotiun og pa popen tc Aeyouevng “Big Tent” dmoyng yio tnv
Computer Science(CS) 6mov pntd avaypaeetot 6Tt EUPAVILOVTOL VEEC TEPLOYES
yvooelg g popoeng “Computational Biology,” “Computational Engineering,” kot
“Computational X, BdAte o1n B€om Tov X kit TOL VOoUileTe OTL EvtdcoeTal! .

H sioaymyn g «0moloY16TIKNG 6KEYNS» TEPTAAUPAVEL TNV OAOKANPMOGT] TNG
eMOTAUNG TV YToAoylotdv- Computer Science- pe v YToAOyloTIKN
Emomun(Computational Science) oote va a&lomombovv yvmoTIKES TEPLOYES OTMG
01 QUOTKEG EMIGTNUEG, 1] EMLCTIUN TOV UNYOVIKOV, TO, LoOMUaTIKA, 1 YoyoAoyia, To
OTKOVOULKQ, 1 TTOLO0YMYIKT] KAT.
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H Ynoloyiotikn Emotun otnv
Exnaidguon

Oewpeitar emopevog 0Tt 1 Yroloytotiky Emetiun amotelel amd novn g Eva
YVooTiKO avtikeipevo -1t is a discipline in its own right (President’s Information
Technology Advisory Committee, 2005, page 16 —and is considered to be “one of the
five college majors on the rise” (Fischer and Gleen, “5 College Majors on the Rise”,
The Chronicle of Higher Education, 2009)
(https://www.whitehouse.gov/administration/eop/ostp/nstc/committees/costem)

[TapdAinia 1 véa tdon 01E0vmC eivo 1 OAOKANP®OT TNG YVOGTIKNG TEPLOYNS
«Ymohoytotikn Emotiun» Ue T Tapomdve ETGTIUES Kol GTN YPNOT TOL
«UTOAOYIOTIKOD TEPALOTOC) MG Ul TPLTNG GLVICTOOCOS TNG EMOTNUNG, Mall ue v
Oewpia ko To PUoKO Teipapa. EmmAéov 1 tdomn yia tqv oAokAnpwon tov STEM
(Science, Technology, Engineering and Mathematics) pe tnv S100KTIKY|, TPOTPEMEL
va avortvydet 0 Aeyouevoc « Y ToAoy1oTikoo» tpomog okeync (Y.X.) uéow tov
VTOAOYIOTIKOV TTEIPAUOTOC.
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H Ynoloyiotikn Emotun otnv
Exnaidgvon

Tnv Ap1Ountikn Avaiven oo tTo Modnpotikd yio va KataAnEouvy ot
eEIGMGELC TOV LOVTEAOL GE aAyoplOuo wov Ba vAomombel 6e YAowcoo
TPOYPAUUATIGHOV otov HY..

Tnv E.Y. octe va avartdcel ko va, Bedtiwoel cuotiuata hardware,
software, cuoTNUOTO OLOTKTVOL KOl GLGTILOTO OLLYEIPIONG OEQOUEV®V
KOl VoL TOPEYEL TOLG OAYOpiBoVG

Tnv ekdotote emotTun mov Oo TopEYEL TIC EEIGMOOELS Kl TO LOVTELO
®OTE VoL TPOGOUOImOEL TO atvouevo pe pebBdo0vg TPOGOUOIMOTC
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H Ynoloyiotikn Emotun otnv
Exnaidevon-Apyikn Ewdva,

4

YMNOAOTIZTIKH ®YZIKH

EQOAPMOXMENA
MAGHMATIKA
EMISTHMH TON
YMOAOFIZTON APIOMHTIKH

ANAAYZH
HARDWARE/SOFTWA

RE
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H Ynoloyiotikn Emotun otnv
Exnaidguon

Yy nopeia 1 Yroroyiotikn Emoetun éptiae tic dikéc g neddoovg
ue arotéhecua onjuepa va Bewpeital n «Yrorloylotikn) Emetyun» 1 idwa
o yvootikn meployn-knowledge area ( Computer Science Curricula
2013, The Joint Task Force on Computing Curricula Association for
Computing Machinery IEEE-Computer Society).
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H Ynoloyiotikn Emotun otnv
Exnraidosvon-Teikn Ewova

MvwoTika Nedio, sMoTApPEE,
EmLoTrpn Twv Mnyovikwy,
Woyohoylo, ABakTike,

Kowwviohoylo kAm

ENIZTHMH TQN EQAPMOIMENA
YNOAOTIETON MASHMATIKA
HARDWARE/SOFTWA APIOGMHTIKH

RE ANANYEH

Ewcova: n yvoorucr mreprop) ™ Y.E enpspa
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H Ynoloyiotikn Emotun otnv
Exmaidgvon

Visualization of Computational Science Definition

COMEUTATIONAL SCEIENCE

Ewoéva: n Yroronetik Emoetiun (smrpomi PITAC)
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Ymohoyvouoi
“oWThon
EMEGOUS

H Ynoloyiotikn Emotun otnv
Exnaidgvon

H YrmoAoywomukr] Eruotrpn

Npooopolwon

Movtehomolnon

MpoypappaTLopPog

EMLOTLOVLES
Omkornolnon

Ewdva: To emotnuoviké nedio s Yrolonenkic Ememiuns sopgova ps toug

Shiflet & Shiflet
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H Ynoloyiotikn Emotun otnv

Exmaidgvon
EMIZTHMH
' ~ A
~ H““‘mx KAAZZIIKO
~ \ s MEIPAMA
- \
QEQPIA \
v
A

MONTEAOQ NMPOZOMOIOIHE —YTIOAOTETIKOD
MEIPAMA—YTIOAOTIZTIKH ENIETHMH
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H Ynoloyiotikn Emotmun otnv
Exnaidevon-To Yroloyiotiko Ileipapa

p—— A4 Neoypappariopse
Mpofhnua- MowtEho — MeBobog Yhomoinon pe
NpapAnua and AdalpeTikn Npooopoiwaong vhwooa (Easy Jana
v kaBnuepen aken : Simulations,
TwA ApiBuntikr —» 44 Fortran,Java
— e TunuOTONOINCO Avdhuan KAL)
AlyopBuog ‘
Afrohdynon tuv Sebopsvuww —

OmrLkomoinan | Svoywopuan Mpotomwy) - Euddoyn
Asbopsviov —Avakuon Asbopsvuy [Avooplan
Mpotumwy) Alepeivnon-Zovhean/ouykpLon pE
mpoyporika bebopsva-Enovadopa oto Movieho ov
kpLBel ovaykoio M omood ok puaTwon

Ewéva : To rapadsrypa swidveons mpofinnatos ps zpiosn e Ymolonostigg
Ememiuns-Yroionoenikov raipdparos, ko tov TIIE sty Exnaidzven
(Landau et al., 2008)-To Yrokonoetiké Heipapa
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H Evvoia tov Movtérov

Movtsho

AVTIKELPEVO-TIpOYUOTKOC Ocwpla
Koapog

Ewova : To povreio sivon o evoldpscos «TpaKTOpUS» OVALEGE GTU OVTIKESipNEVT
TOU TPUYROTIKOD KOGPOU KUl £VOS GueTipoTos ond Pocikic apyss (Bzopia)
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H Atepevvn i)/ AvoKaAVTTTIK

MdéOnon
| lavowti | KaBobnyobuevn | Aounuévn |
Epwtnon O pabntc Bétet O pabntng Ztov paéntn

HUOVOC TOU EMIAEYEL v blvetal n epwtnon
O HaBNTEG IR ere €pWTINON QMO WA amd OV
lepeuvolv  a OUN\OYI TIOU BETEL EKTALSEUTIKO
EMLOTNHOVLKE, 0 EKMALSEVTIKAC N
TIPOGAVATOALGHEV and mdpouc ToU
n epwtnon BéteL o

EKTIALOEVUTIKOG

Anodei§n-ZuAdoyn Ko pabntg O pabntng Ztov paéntn
AeSopEvwv npoodlopilel ETUAEYEL v Sivetal n anodeién

povog  tou Tt amodel€n kal T KAl Ta Oedopéva

SIUCLLERETE 5 Givel amobelfn SeSopéva omd pia amd ToV

npotEpaLOTTA

Kall OUAMEYeL oUAAOyI Tou BETEL  eKTTALOEUTLKO
otV anoédeign SeSopéva 0 EKMOLSEUTIKOC R
amo TOPOUC TIOU

Betel o

EKTALOEVTIKOG
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AvAaAuon twv Asdopévwv

OL pabntég avalvouv ThV
anodeign

E€fivnon
(o] pHaOntég napayouvv

€€nynoeig nov Bacifovrat otnv
anodei§n

J0vdeon

Ot padntég

oUVEEOUV TIG EENYAOELG ME TNV
EMLOTNUOVLKA yvwon

H Atepevvn i)/ AvoKaAVTTTIK
MdéOnon

0 paéntig anodaocilet povog
Tou nw¢ va avaAloeL TtV
anodeign

O pabntrig amodaoilel poévog
TOU TWG VA TIPOXWPHOEL OTNV
g€nynon Poaowlopevog  otnv
anodelén

O padntng mpoxwpd Kovog tou
otnv olvdeon tng e€nynong He
TNV EMLOTNOVLKA YyVWon

O pabntic avalvel ™mv
anodel§n kat ta Sedopéva
and pa culdoyn mou BEteL o
EKTIAULBEUTIKOG 1| amd TOpPoug
IOV O£TEL O EKMAULSEUTIKOG

O pabntig mpoxwpd  oTNV
géfynon péoca amo Siadopoug
TPOTOUG TOU TIAPEXOVTIOL OO
TOV EKTIAUSEUTIKO

O pabnmg Tmapdyel Vv
olvéeon péoa amo TNyEG Tou
TlopEXOVTOL amno Tov
EKTIALBEVUTLKO

Stov  pabnty Sivetaw n
avdluon g oanode§ng n
KaBodnyeitat o
EKTIOULBEVUTIKO ME TOO TPOTO
va  TIPOYHOTOTOLRCEL TNV

avdaAuon

ano Tov

Stov pabnt TopéxeTol N
€€nynon amod tov eKMaLSeUTIKO

3Tov  paBbnt TopEXETOL N
ouvéeon am’ eubeiag amo tov
EKTIALOEVUTLKO 1 AAAOUG TIOPOUG



Enmwkowwvia

(o] padntég
EMKOLVWVOUV Kol
awtoAoyolv  Tnv

g€fiynon

AvVOOTOXAGHOG

(o] padntég
avaotoxalovtal
otnv

SlepguvnTikin-
OLVOLKOLAUTTTLKE)

Swadikacio TToU

akoAouOnoav Kot
oTNV Habnon toug
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H Atepevvn i)/ AvoKaAVTTTIK

(o) padntng
MPOXWPA  HOVOG
TOU otnv
ETKOWVWVIAL Ko
TV  atttoAdynon

NG €§nynong

0 padntng
anodaocilel poOvog
WG

Tou va

Sdopnoet ™mv
QVOOTOXQOTIKI TOU

Stadkaoia

MdéOnon

(0] paéntng
ETUKOWWVEL Ko
atttoAoyet mv
g§nynon e
oxetkl Pondsia
ano TOV

EKTTOLOEVUTLKO

Jtov poéntn
TlapExovTal
obnyiec  yua
dounon
QVOOTOXAOTIKAG

v
LUl

tou Sadikaoiag

Itov paéntn

napExovrtal ™
BApata  ywa
ETKOWVWVIOEL Kol
va

va

auwttoAoynoet
mv €€fiynon

Jtov poontn
TapéxovTal Ta
BApata yw  va
dopnoet ™mv

QVOOTOXAOTIKH TOU
Sladkaoia
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To povtéro- T0 VTOLOYIGTIKO TEIPANA-OL YD POL TOV

VTOLOYLGTIKOV TELPANATOS KU 1] OLEPEVVITIKT/ OVOKAAVTTIKY)
padnon. Mo evorompuévn €tkova,

Ta otadia —XOPOLKTNPLOTLKA ™m¢
avakaAuTttiknG/Siepeuvnuiki  Mdabnong
(Asay & Orgill, 2010; Pathway Project)

OL xwpotL TOU YMOAOYLOTIKOU
Nepaparog

EpyalAsia  avakaAumTIKAG/—8LEPEVVNTIKAG
padnong (Bell et al., 2010)

MpocavaTtoAlopog KoL Avarmrtuén

O Xwpog Twv YioBéoewv Epwtno
LR SR EPWTNOEWV, Anuloupyia umoBécewv

R ) (AR Yxeblaopdg,  Alepevvnon, Avaluvon
AR, Avder, (S Epunveia, MovteAomoinon

O xwpog twv NpoPAEéPewv Juvdeon, Emkolvwvia, AVOoTOXAOMOG Juunepdopata, acloAoynaon, mpoPAsdn
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To STEM ka1 1 Yroroyiotikn) ZKEYN 611 ALOOKTIKY)

H Emetnuoioyio tov STEM

"Eyovpe ava@éper Tic otaotacels ¢ Y.X. Kot v wpo@dnei) ¢
oo [avemotpia kor o1E0veig opyaviopovg(m.y. : 10 kévrpa Y.X. ToV
Carnegie Mellon University, Tov opyaviepov CSTA, thg Google ,Tov
apoypappatos Computer Science Unplugged kim). Eniong o Tpomog
REAETNGS KO £PEVVOAS GE OLAPOPA YVOOTIKA avTiKeipeva (Poowki,
Owovopia, Broioyia k.1.M.) &xel petafinBet ano ™ ypfion g Y.2., 1
omtoia 0dNyel o€ PaBvTEPN KaTAVONON TOV TPOPANUATOV TOL
TPOKVATOVY Kot fon0a otV avanTEN VEOV O10OKTIKAOV TPOGEYYIGEMV.
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To STEM ka1 1 Yroroyiotikn) ZKEYN 611 ALOOKTIKY)

H Emetnpoioyio oo STEM

‘Eva avaivtikd npoypappa Baciopévo oto STEM Ba mpénel va otnpileton
otV entotnuoAoyia tov STEM.Zoupwva ue tov Morrison(2006) , to
STEM eivai éva «meta-discipline», oniadn agopd tnv snutovpyio Hog
YVOGTIKNG TEPLOYNS oV PacileTor 6TV OAOKANP®OGON AAA®V YVOCTIKOV
TEPLOYMV GE oL VED «OAOTNTOY, EVD ¢ «Meta-discipline» mepiéyet
EVVOLEC TTOV GUYVE GLYKPOVOVTOL LETOED TOVG,.
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To STEM ka1 n Yroroyiotikn) ZKEYN 611 ALOOKTIKY

H emomuoloyic. tov STEM ompiletoan otV OSto-emiotnuovikdtnTo 1
EYKOPOL0.  OlE-EMGTNLOVIKOTNTO, (transdisciplinary), upe  Poaowo
TPOGAVOTOMOUO TNV  EMIAVGON TOAVTAOK®OV  TPOPANUATOV  TPOYUATIKOV

KOTOGTAGE®V, AEIOTOLOVTAS EPYOAEiQ amd OLPOpA EMGTNUOVIKA TEdiAL.
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To STEM ka1 n Yroroyiotikn) ZKEYN 611 ALOOKTIKY)
H emotnpoiroyio Ttov STEM

Multidisciplinary

Interdisciplinary Transdisciplinary

Ewéva: o1 S10Q0psTIKES EMIGTIHOLOYIKES TPOGEYYIGELS
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To STEM ka1 1 Yroroyiotikn) ZKEYN 611 ALOOKTIKY)
H emotnuoiroyio oo STEM
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To STEM ka1 1 Yroroyiotikn) ZKEYN 611 ALOOKTIKY)
H gmotnporoyio tov STEM

Transdisciplinary

Interdisciplinary
Muiltidisciplinary
Disciplinary
By undertaking real-
Students learn world problems or
Students learn concepts and skills  projects, students

concepts and skills  from two or more apply knowledge
Students learn separately in each disciplines that and skills from two
concepts and skills discipline but in are tightly linked or more disciplines

separately in each reference to a s0 as to deepen and help to shape
discipline. common theme. knowledge and the learning
skills. experience.

[Eucé\'a: Ta swineda olokMjpoon Kot 1) avricToyn psbodolroyia
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To emotnuoioyiko wiaiclo yio v eteaymyn Tov STEM oty
EKTAIOEVON)

Eioaue 0Tt Yroroyiotikn Emotmun (Y.E.) eotidlel oty ypnon towv

TPONYUEVOV VTTOAOYVIGTIKOV OVVATOTATOV Y10 TNV KOTOvONon Kol ThHV ADGNH

TEPITAOK®OV TTPOPANUATOV VD €YEL TIC OIKEC TNC ULEHODOVC Y10 VL

KOUTOYPEDMGEY TO TTPOoPAnuata va AvOodv ue ™ ypnon TV LodnUaTiK®y, TS

EMIGTNUNG TV VTTOAOYICTMOV KoL TIC OLAPOPEC YVOOTIKEC TEPLOYEC(BA. Ko

oVTIGTOLYN S1KOVQL)

H Y.E. —cOpepwva pe tnv mponyoduevn avaAvct) Hog GUVOEETAL LE GUVEKTIKO
TPOTO UE TNV VTOAOYIoTIKT) okEyn(Y.X.).

To mapandve pog 0omyodv va eTEPNGOVLE Lo, GOVOEST LE TNV Old-
EMIGTNLOVIKT] ETIGTNUOAOYIKT] TPOGEYYION.
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To emotnuoioyiko wiaiclo yio v eteaymyn Tov STEM oty
EKTAIOEVON)

L e it e L

Viiflsainga %‘ Instructional Decisions:
nhuences. \
’
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H npotact) pog
Qo mpémer eniong va AdPovpe vdyn pog Kot To €ENG 1 00UEVOL TOV LEYAAOV
«OOUOTOC YVOOT S OV YPpeLAleTal —amd TIC YVOOTIKEG TePLoyes Tov STEM-yia va
elvoil 0 EKTTOOEVLTIKOG GTLLEPA EVOG OTTOTEAECUATIKOG EKTALOEVTIKOC, EIval TOAD
dVGKOAO Vo pavTacOove £va EKTAOEVTIKO TPOYPALLLa Tov Oa TpoeToipale
TPOTTLYLOKOVS EKTOOEVTIKOVG 1] EV EVEPYELN EKTOOELTIKOVS Kol TO 0010 O
GLVOLALEL TNV TOLOAYWYIKT] YVAOGCT LE TNV YVAOGCT TEPIEXOUEVOV.

A0 0L0 0VTA KOTOAYOVUE 0TV TPOTOOT poc. H ohokinpopévn sikéva yro tnv
gwoaymyn tov STEM oty ekmaidocvon wpéner vo Aappdaver vaoyn g v
neB0o0A0Yia TOV VTOLOYIGTIKOV TELPANATOS, TIV OLU-ETLGCTI|LOVIKT TPOGEYYION
Kol vo, vAomoleitor og pedoooroyia erilvong mtpofiquartog ne tnv

oLEPELVNTIKY /avVOKOAVTTIKY padnon.

YovOeon Tov: Yroloyiotiki) Xkéyn, Yroroyiotikn Emoetiun, Emetnuoioyiog
STEM- Avaxeivrtuc)/Agpeovnytikn Madnon
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STEM kor Avarvtikd Hpoypappata-H appovikn Tpoyoria

Science
Iy

Thirnking

Engineering
Design

Sitvated
STEM
Leaming

-

Community of Practice
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I pokTiKOg 00Y0S eroaymys Tov STEM

[ v emtuyn 0waockaiioa tov STEM ot Stohlmann, Moore & Roehrig
(2012) mpoteivouv 1o povtéro s.t.e.m (support, teaching, efficacy, and
materials) to omoio amoteheiton amd TIG £ENG TEGOEPIS KATYOPiES:

eYnootpién (Support)
eAdackario (Teaching)
e Anotedecpatikotro, (Efficacy)

oY likd (Materials)
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['atito STEM

-

=

“[Science] is more than a school subject, or the periodic table,
or the properties of waves. It is an approach to the world, a
critical way to understand and explore and engage with the
world and then have the canacitv to chanee that world "
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STEM in Education




H avalnon
aKoAovOia
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-opilovceg tov STEM oty ddakTiKn Kot podnclokm

Projected Percentage Increases in STEM Jobs: 2010-2020

62%
32%
22%
1% I
All Mathematics Computer  Systems Medical  Biomedical
QOccupations Systems Software  Scientists  Engineers
Analysts Developers
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T —————————,
STEM in schools

Curricula are «over stuffed» with factual content —
More & more topics while few are removed

Pedagogy — assessment models
Text based — factual recall <» Exploratory learning modes (ISBE)

What is the relevance of content to the pupils’ lives and future careers?
Pupils fail to see how STEM relates to society’s current challenges
(climate change, energy, ...)

High STEM performance in a country does not lead necessary to a higher level
of interest
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3 major questions

*How can STEM teaching and

. learning be reformed? STEM *How can aducators be
Attractiveness o Itl;genhance B supported in implementing
of STEM angagament and uptake of . innovative approaches to
Innovation STEM education?
STEM studies

*How can educators and industry fight the main stereotypes around
S5TEM education and careers?
Cooperation

=How can all stakeholders cooperate more effectively to tackle the
STEM challenge in a more holistic way ?
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I —
]
Signs of change Signs of anxiety

Innovative pedagogies Perception of lack of motivation
pedagog for studying STEM (gender issue)
Anticipation of a strong deficit of

Assessment approaches STEM teachers

Lack of well trained professionals
(primary school teachers
guidance counsellors)

Professional development of
teachers and other school actors

Sustainability mechanisms of
National STEM policies and projects

initiatives Mainstreaming processes of
successful innovation (ITE)
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s The community for science educators in Europe
+«* 4 SCIENTIX www.scientix.eu

\»;s.‘m T :> STEM Alliance Initiative

STEM discovery week in
schools

(evidence, study, research)

rva. e b o School/industry Awareness activities Knowledge activities
partnership

all you need is $ -
OSIEring 1010 Fostaring
c<3 DE wrOblam Sohing 10101 coding ski

European coding ln‘t‘ative ttracting studonts ostaring employabdity
O COMPUuUtar scwencs B .

IN ICT secior

EUROPEAN SCHOOLNET ACADEMY
ONLINE COURSES PLATFORM DELIVERING
INNOVATIVE LEARNING SOLUTIONS AND ONLINE

PROFESSIONAL DEVELOPMENT FOR TEACHERS Deyeig.your

teaching practice
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According to the “Report of the STEM Review” — Department of Education
and Learning and Department of Education September 2009,

T http://www.delni.gov.uk/report_of the stem_review.pdf

3.1 The Global Challenge in STEM

The pace of economic and business change continues to accelerate rapidly around the
world. Furthermore, we are seeing an eastward shift in economic strength which now
threatens the traditional power base of the European Union, USA, Canada and Japan.

Goldman Sachs® projects that within 40 years the economies of Brazil, Russia, India
and China (the so called BRICs) collectively could be larger than the combined strength
of the former G6 nations— the United States, Japan, UK, Germany, France and ltaly.
Furthermore, India’s economy could be larger than Japan's by 2032, and China could
reach parity with the USA by 2041.

Technology, both as an enabler and as a product, will be at the heart of such growth
and the rise in STEM education within these countries is on a staggering scale. China
Is expanding its university system and in 2004 awarded 2.1 million degrees of which
23,000 were doctorates, with a large proportion in STEM. |n 2003, India awarded
13,700 doctorates with 40% of these in science and engineering. Collectively, Brazil,
Russia and China turned out 90,000 PhDs in 2004 compared with 180,000 in the other
OECD countries. China and India are investing heavily in their research base®, China's
science spendina trebled since 1998, |n 2005 there were 1.1 million researchers in
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How to make STEM studies and careers more attractive
3 key inter related factors

*  |nservice training of teachers

Maotivated , ,
d *  Provide teachers with new
an content, tools and
recugniged pedagogical approaches
|access to new learning
teachers resources)

* Importance of role
models . *  Embed actions in the

*  Better information Role and Innovative curriculurm
to teachers on what pedagug\r * Identify and promote
exists, on what and creative examples of good practices

. transferabilit
curriculum (transferability)

engagement

industry offers, etc. of industry
* Role of guidance
counselors
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e —
What next ?

Cooperation with Cooperation with Observatory of STEM

Industry trends in Education

Ministries

* Platform of exchanges on  * Contextualisation of STEM  + Developing a research based

policies and practices teaching activity enabling accessible
state of the art analyses,

grounded in reliable evidence
on any strategic STEM
education issue

» Professional  development of  * Attractiveness of STEM careers
teachers (Scientix, EUMN
Academy, .....) » Mobility schemes

* Cooperation within Scientix and | sTEM alliance and EU Coding
other initiatives (STEM alliance, initiative
EU coding initiative, ....).

» Supporting schools and teachers

WAL PR OOl O - WSO




H avalntmon -opiovceg tov STEM otnv d100KTIKY| Kot Labnotokmn
aKoAovdia

]
Apaoctnprottec tomov STEM

Apaotnplotnto:-ansuOUVETOL KUPLWE GE EKTOULBEUTIKOUC GE oS aywyka tuquota AEI

Na emiokedBeite Tnv lotooeAida https://edu.google.com/resources/programs/exploring-computational-thinking/, n onoia
amoteAeltal amo UALKO Tou €xel dtiatel n Google oxetika pe tnv Y.2.

Ertiong tic totooeAidec http://hechingerreport.org/how-one-school-district-works-computational-thinking-into-every-grade-and-
class/ kot

http://www.edtechmagazine.com/k12/article/2016/11/teaching-computational-thinking-first-step-bridging-stem-skills-gap koL va
avalntioete ePAPHUOYEC TIOU UIMOPELTE va SNULOUPYHOETE OE EVA OXOALKO EPYOOTAPLO.

Apaotnplotnto: Ano tnv otoosAiba http://www.edtechmagazine.com/k12/article/2016/11/teaching-computational-
thinking-first-step-bridging-stem-skills-gap 6i.apalovue otL o€ éva pabnpo ayyAtkwv, ot Ladntég LeAETOUV TNV ¥PNON TWV
apBpwv “a” kal “an” xpNoLUOTIOWVTOC VOYyVWELCN TIPOTUTIWY KOlL YEVIKEUON TIPOTUTIWY WOTE VA aVaNTUEOUV EVav
oAyOpLOUO(BAETE KO
https://docs.google.com/document/d/16hgORxYpYWb700gT4ukJ60JZQcTdUgFd4L9WVc1NABw/edit#theading=h.7lke7koqgfxa).
AUTO elval éva wpalo mapadetypo iou delyvel tnv ebappoyn tng Y.2. o€ pabnpata mou SV avrKOuV oTLg OTIKEC ETLOTHUEG. H

Spaotnplotnta adopd tnv epappoyn autng Tou rapadeiypotog akolouBwvtag Tig odnyleg.

Apoaotnplotnta: Na sl.oeABete otnv lotoosAiba https://edu.google.com/resources/programs/exploring-computational-
thinking/#!ct- koL otnv cuvéyela otnv
https://docs.google.com/document/d/1TZcKVFYVFDPEBNnYPr4nCerzOPrXKrp07WbMWqIT8E4A/edit kol va akolouBroste Tig
odnyleg yla va dnuloupynoete Eva pabnuo OXETKA e TNV MOAUTTAOKOTNTA EVOG aAyopibuou yia padntég Aukeiou. Oa
XpelacBeite va xpnolponolioste Alya otolyeia ano tnv y\wooa Python mou cag divovtat anod tnv otooeAida.



https://edu.google.com/resources/programs/exploring-computational-thinking/
http://hechingerreport.org/how-one-school-district-works-computational-thinking-into-every-grade-and-class/
http://www.edtechmagazine.com/k12/article/2016/11/teaching-computational-thinking-first-step-bridging-stem-skills-gap
http://www.edtechmagazine.com/k12/article/2016/11/teaching-computational-thinking-first-step-bridging-stem-skills-gap
https://docs.google.com/document/d/16hg0RxYpYWb70OgT4ukJ6OJZQcTdUgFd4L9WVc1NABw/edit#heading=h.7lke7koqfxa
https://edu.google.com/resources/programs/exploring-computational-thinking/#!ct-
https://docs.google.com/document/d/1TZcKVFYVFDPEBnYPr4nCerz0PrXKrp07WbMWqlT8E4A/edit
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Napadeypa 1 Kataokeur mupyou ano spaghetti —STEM edapuoyn

http://www.sciencemuseum.org.uk/educators/classroom-resources/activities/spaghetti_challenge

ORADB IHIS 51UFF...

A large handful of spaghetti
* 6 marshmallows
* 1 chocolate egg
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Napadsiypa 1 Kataokeun mupyou amnod spaghetti —STEM edappoyn
http://www.sciencemuseum.org.uk/educators/classroom-resources/activities/spaghetti challenge

MoabOnclokd amoteAéopotol

Through this challenge students will understand:

Some shapes and materials are stronger than others.

Weak materials can be made stronger with good design techniques.
Distribution of mass is an important consideration when building structures.


http://www.sciencemuseum.org.uk/educators/classroom-resources/activities/spaghetti_challenge
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Napadsiypa 1 Kataokeun mupyou amnod spaghetti —STEM edappoyn
http://www.sciencemuseum.org.uk/educators/classroom-resources/activities/spaghetti challenge

Links to everyday life

Towers

The Eiffel Tower in Paris is possibly the mast famous tower in the world. This iron tower, built in the
French capital between 1887 and 1889, was designed by the engineer Gustave Eiffel. Because Eiffel had
built many bridges, he understood that the tower needed to be able to withstand high winds. So he used a
lot of maths to work out what the design of the tower needed to be.

Cranes

The first cranes were made in Ancient Greece and were used for building. Cranes are used for lifting and
moving objects, most often at a height. They generally use a series of cables and a metal tower structure.
All cranes have a counterweight to stop them toppling over when they are lifting heavy objects.

The Old Man of Hoy

There are many naturally occurring strong structures. These include trees and rock formations. The Old
Man of Hoy is a column of red sandstone 137 metres high in Scotland.


http://www.sciencemuseum.org.uk/educators/classroom-resources/activities/spaghetti_challenge
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To AURASMA ywo. Tnv eravEnuévn mpoypatikotnTo

O avBpwmog Tov Bitpovfiov

Mmnopovpe va 1o kdvoope STEM-givon Y.2.

IMwg;
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O avBpwmoc Tov BrrpovPiov

https://www.youtube.com/watch?v=aMsaFP3kgqQ
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YnoloyrioTika
Movtéla
IIpocopoimong

A aKTIKN-
Hoawdayoykn
Emotipn

; @ | @ | @
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Movtélro
IIpocopoicneong

AprOpn Tk Avaivon
AkyoprOpor
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H Yrnoioyiotikn Emoetun
karto STEM

Anuovpyta g Kowotnrog
Easy Java Simulations

Evp0cdeKTOL VO £YYPUQELTE
http://portal.opendiscoveryspace.eu/beta/community/easy
-java-simulations-inquiry-based-learning-stem-disciplines-
330376



http://portal.opendiscoveryspace.eu/beta/community/easy-java-simulations-inquiry-based-learning-stem-disciplines-330376
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E@apnoyés Yroroyiotikov Ileipapoptoc pne to Aoyiopikdé Easy Java Simulations

Avaykalotnta TEeXVIKEG IKAVOTNTEC Aldaktikn-Natdaywyka

*H dnpovpyia autou tou *OAokAnpwveLto STEM pe tnv
epyaleiou Eekivnoe anod tnv Adaktikn
avaykn va aniomnotnfolv o ATO TIAEUPAC OVATTTUENG
TeXVIKA Bepata o Exouv EVVOLOAOYIKWV HOVTEAWV
OX€0N ME TN yvwaon tng Java Tipocopoiwong, To EJS,
KaBwWG KAl LE EVVOLOAOYLKA TIOPEXEL TN SUVATOTNTA LLOG
BEpata mou oxetilovral Ue QIAOTIOLNEVNE SOUAG VLol val
TNV QVAmtuén LoVTEAwY SnpoupynBoulyv ekdpaoTika
Tipocopoiwong. LOVTEAQ TTPOGOUOLWONG
OUVETTH L€ TNV ETLOTNOVLKN
neplypadn tou Gpalvouévou
UTIO MEAETN.

Tehkog Xxomoc-STEM KAI Yroroyiotikiy Emetiun ywo
TNV OVATTUEN EKQPPUCTIKAOV CAYOPLOUIKOV HOVTEAWMV TPOGONOLOONG
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E@apnoyés Yroroyiotikov Ileipapaptog ne to Aoyiopko Easy Java Simulations

*Awpedv opens source
eEPYaAgio o€ Java, TTou
BonBdacel

va

dnuIoUPYNOOUV
O100PACTIKES
TTPOCONOIWOEIG O€ Java

To péyioTo duvartod
QTTOTEAECUQA, UE TOV
eEAAXIOTO
TTPOYPOANMATIOUO

2uppBardétnra ue Kal
METAQPEPOIPOTNTA AOYW
java (PC, Mac, Linux)

Eival Java code
generator

Anuioupyei autdéuarta Tov
KWOIKA java, 000 EEIC
XPNOIUOTTOIOUNE TO YPAPIKO
TTEPIBAAAOV


http://opensoft.sch.gr/node/1390
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AWOKTIKN AvamAaioioon ™S YmoroyiwoTikng Emotiune oto STEM

 The reason behind Easy Java Simulations

- Evolution of the idea (past, present, and future)
 Creating Java simulations with EJS 5

+ Creating Javascript simulatons with EJS 5

+ Creating hybrid (Java+HTNML) simulations with EJS 5

* Running simulations on tablets and smart phones (iBooks, ePubs and the
Reader App)
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1
Thursday, September
= 1 () =] ] ada (Y 1 A ¢
E@appoyéc Yrnoroyrotiko? Ileipapaptog pe o Aoyiopiko Easy Java Simula
Interfacing with your jut /'/ fo M | Ui
camera ol ol |
8060 Description for Match 1
Mazch the motion m Motion 2 Motion 3 Motion 4
.- Match this motion

o

.

) (] (@)

| FECORDING  Owstance i) - 0.97 Welooy (mys) 0,000 Llle

In cooperation with Andrés Mejias and Marco A. Marquez, Univ Huelva, Spain
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E@appoyéc Yrnoroyrotikoo Ileipapaptog pe to Aoyiopiko Easy Java Simulati

Creating Java simulations with EJS 5

"-

Interfacing with

.
Arduino
‘806 Frame )
% Temperature (in *CQ)
A \

. " \ ™\ ;" \ ,’ N ’\
1) R = N2 ZE /
;)\ / \\ ,' \ !/ \ ‘/,
oY \ / / \ /
23 X =] ./ ./
20

0 02 04 06 08 10 1.2 14 16 L8 2O 22 24

[ ¥ ]| D) Temporatures 36.668 @ Led1  Informetion

Messages Angle: 66
Arduine connecied  Serid connection an Jdev) ity usbmodem 1421 (57600 by/s)

In cooperation with Andrés Mejias and Marco A. Marquez, Univ Huelva, Spain
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E@appoyéc Yrnoroyrotikot Ileipapaptog pe to Aoyopko Easy Java Simulations

@ EJS 4.3.7 - OSP/Function Plotter with steps.ejs E
O |Description ® Model < View
' Variables ' Initialization ® Evolution © Fixed relations — Custom O Elements [
Frames =
per second
100 '
(20 Click to create a page of code E
15
)
10 @
5
4]
429
FPS|__ 20 Click to create a page of ODEs
RTV
SPD 1
[v] Autoplay

e e OO OO Y
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®EAZH-VI EW Buttons and decoration " " e

Ep E45 437 -
O Description © Model # View

]
[
Trow of slements d Eloriitals Tor th view 0y
o simulation view [ — ‘-..bi : =
= 8] | [ W | &
ORODO ] &
i« [B .
20 Drarwvabies -.
e | LB il
B S| EB T & 5 |[&
Ho + % B v g
30 Drawvabies
L BT ECE
TePIHsPB S
(] Heep preview hidden £ - i @' ‘ ﬁ
;;m Ciear output
Ewdve 1. H mgmoen s 8éaon:.

Windows, containers and

drawine oanels.
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0:S5-P

open source physics

SIMULATIONS » home = Detail Page
EIS MODELING =
Computer Program Detail Page
CURRICULUM
PROGRAMMING Tracker Video Analysis and Modeling Tool Save to my fo
TOOLS written by Douglas Brown E-l8
15/HTML MATERIALS Available Languages: English, Spanish, Chinese, Danish, French, German, o
Italian, Portuguese, Greek, Czech, Arabic, Finnish, Korean, Swedish, ST e
BROWSE MATERIALS Hungarian pp
RELATED SITES The Tracker Video Analysis and Modeling Tool allows students to model and Shared Folders
DISCUSSION analyze the motion of objects in videos. By overlaying simple dynamical > ). -
models directly onto videos, students may see how well a model matches the | == - < — sieam )
ABOUT OSP real world. Interference patterns and spectra can also be analyzed with e Contribute
Tracker. Make a Comme
] ] ] ) ] Relate this resc
Tracker 4.96 installers are available on Linux, Mac 05 X, and Windows and include the Xuggle open Contact us
= source video engine.
SCI + Tracker 4.96 Windows Installer Related Materia
SE';"EE SEDRE%]_P{'ZE = Tracker 4.96 Mac 0S X Installer - Instructions Is the Basis For
ovember « Tracker 4.96 Linux 32-bit Installer - Instructions W
; ; ) ¥
s Tracker 4.96 Linux 64-bit Installer - Instructions P;:kasglse =e
@:.. Tracker is an Open Source Physics tool built on the QOSP code library. Additional Tracker resources, Is the Basis For
S demonstration experiments, and videos, can be found by searching ComPADRE for "Tracker.” 05SP User's Guir

LR |
The Open Source Physics
Project is supported by
MSF DUE-0442581.

Chapter 16: Trz

Is the Basis For
Tracker Video

Ao, alo

Additional Tracker resources including Tracker help and sample videos are available from the Tracker
home page at Cabrillo College below.
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To Aoyioukod Tracker
Tutorial https://www.youtube.com/watch?v=Jhl- qlsE60

Ctrl + Shift yia dueon yyvnidatnon

http://www.opendiscoveryspace.eu/node/840582

https://www.youtube.com/watch?v=mJOwqv3jIPg

https://www.youtube.com/watch?v=V3sxVVgBoAhQ

https://www.youtube.com/watch?v=3blm|KhFw E



https://www.youtube.com/watch?v=JhI-_glsE6o
https://www.youtube.com/watch?v=mJQwgv3jlPg
https://www.youtube.com/watch?v=V3sxVgBoAhg
https://www.youtube.com/watch?v=3blmjKhFw_E
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Anuiovpyio Xevapiov otny Kowvornta E|S

Eqapnoyés Yroroyiotikov Ileipapatog pe to Aoyropiké Easy Java Simulations

ES5C1N0O |(D portal.opendiscoveryspace.eu/search-resources-in-community/330376

Ei Facebook G Google Sites of my Students Presentation of Softv Ozlem Hercules

Y Sarantos Psycharis B

/[ About Us [/

Home | Easy Java Simulations for Inguiry Based Learning in STEM Disciplines | Community Resources
A L e L L T T

Search educational resources of the Community Create new educational resources in the Comm

Select Type of Resource Select Tool
[ ] - - (1] '

Step 1 s Educat|c>r|1|al Object : Step 2 ® ISE Authoring Tool StEp 3 Create Nev
'/ Lesson Plan ——————

'® Educational Scenario v



aKoA0VO1o

Provide Educational Context

Context of use

Prerequisites

Level of Difficulty

Ageregation Level

Duration*
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Anuiovpyio Xevapiov otnv Kowornyra EJS
E@appoyéc Yrnoloyrotikoo Ilsipapatog pe 1o Aoywopko Easy Java Simulations

Primary education

Provide Context of use

Provide Age Groupis)

Provide Prerequisites

Easy

Provide level of difficulty

Educational 3cenario

Provide Aggregation Leve

Hours Minutes
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Anuiovpyio Xevapiov otnv Kowornyra EJS

E@appoyéc Yroroyrotikot Ileipapatog pe to Aoywopiké Easy Java Simulations

Educationzl chjectives

Cognitive Objectives=  rowiedie Tpes ) o ) ) L+

To remember
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Anuiovpyio Xevapiov otny Kowvotnra E|S
E@apnoyés Yroroyrotikov Ileipapatog pe to Aoywopiké Easy Java Simulations

inSplring B My Last edited Lesson

Define goals and/or questions from current knowledge Offline

Knowing when the learning activity has been successfully completed necessitates clarifying the goals that should be achieved, or the criteria that should be met. The goal of 2 scenario can be formulated as a ques
problem that appears during the first contact with the content.

The questions or goals of the scenario can be written down to see afterwards if the goals were met or the question can be answered.
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E@appoyég Yroroyrotikov Ilewpapatog pe to Aoyiopiké Easy Java Simulations

‘Eva eicaywyiko Tutorial

https://www.youtube.com/watch?v=anX3LI1l|3Y

https://www.youtube.com/watch?v=Z22wBSdus do



https://www.youtube.com/watch?v=anX3LI1Ij3Y
https://www.youtube.com/watch?v=Z2wBSdus_do
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Anuiovpyio Xevapiov otnv Kowornyta EJS
E@appoyéc Yroroyrotiko? Ileipdpatog pe to royiopiké Easy Java Simulations
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E@appoyéic Yrnoloyrotikoo Ilsipapaptog pe to Aoyispikd Easy Java Simulations

Yevaplo: YToAOyIoUOg TOV T TETOVTOS ELVAAKLO
http://portal.opendiscoveryspace.eu/node/829677
Anuovpyog : Zapavtog Poydpng

Yevapro: Anuovpyia Tpocopoimong Yo TOV DVTOAOYIGUO YEOUETPIKOV
mBavotntev pe ™ Ypnon tov Aoyiskov Easy Java Simulations (Ejs) Tool
http://portal.opendiscoveryspace.eu/node/835696

http://www.opendiscoveryspace.eu/el/edu-object/ejs-geometrikes-pithanotites-
arheia-kodika-836384

Anovpyoc : Avopéag Kovtoyiaving

Yegvapro:  Anpovpyia Tpocopoimong Yo Tov AlGTNUIKO TEPImOTo UE T
ypnon tov Aoyiopkov Easy Java Simulations (Ejs) Tool

http://portal.opendiscoveryspace.eu/node/829931
Anmovpyoc : Maidauov Avva, Xapin Avva, Poydpng Xapdvtog
Yevapro: [TItovon Xiovootifddoag

http://www.opendiscoveryspace.eu/el/edu-object/paragoqgi-ydroilektrikis-
energeias-839977

/\’I’\II1(\’I\!\’\I(’\/" Af\’Y\f‘ ]_rN’).1f\’l,\f\Nf‘



http://portal.opendiscoveryspace.eu/node/835696
http://www.opendiscoveryspace.eu/el/edu-object/ejs-geometrikes-pithanotites-arheia-kodika-836384
http://www.opendiscoveryspace.eu/el/edu-object/paragogi-ydroilektrikis-energeias-839977
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‘Eva mayviolr LaPopivBov oe Movceio Movtépvag TEyvng oto Aovdivo

| =eKiva | Tuyaia Xpwpara I

TR V&= WE

Mera Sinka | Tuyaia ¥popara
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‘Eva mouyviolr AaPopivBov oe Movoeio Movtépvag TEyvng oto Aovdivo
Anuovpyio oto Ejs (BaiAiidvog,2014)

[ Zekiva J[ Tuxaia Xpwpara J

Méra GinAa | Tuyaia Xpopara
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‘Eva mayviolr LaPopivBov oe Movceio Movtépvag TEyvng oto Aovdivo

To Baltic Centre yia Contemporary Art (http://www. balticmill.com) sivat évo d1e8veg
KEVTPO Y10 TV GUYYPOVY TEYVY Kot BRICKETOL KOVIG oTov moTapd Tyne oto
Gateshead Millennium Bridge -Gateshead. v North East England, United
Kingdom AvoiZe 1o 2002 kot mopovcrdlet eKBEGEIS GYETIKA Ue TNV GUYYPOVY] TEV
mov cuvvovalovy kot to. Mabnpetikd. To 2012, via va yoptdost ta 10 ypovia
Aettovpyiog tov ,to Balticheld | apiépmos wa efdopdda Yo yEYovoTa GYETIKA LE TOV
ap1Buo 10.

Ewéva: oilovroc oyetikd pe Tov apiBpé 10.
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‘Eva mayviolr LaPopivBov oe Movceio Movtépvag TEyvng oto Aovdivo

Ms myv BonBswa svoc mpoypappatos otov HY pmopovus va acyoinbodus pe toug
Ke2.00¢ optBpode vie vo eTiaovus Ta poyikd Tpiymva, ot omoiot Ba Eovy TV pwopen
3%+ 1.5 oxképatoc.

Ewéva: Ta poynika tpiyovae no s=2 kai s=3,
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mmmm [1opdoetypa-Yroloyiouos tov mt ue iy MéBodo Monte Carlo

EQUPI07EC Y TOAOYIGTIKOV TIEPARIITOC [IE TO AOYIGHIKO, EASY Java Simulations

Werner Krauth'
CNRS-Laboratoire de Physique Statistique
Ecole Normale Supérieure
F-75231 Paris Cedex 05, France

. February 11, 2005
1.1 A Game in Monaco

The word “Monte Carlo method” can be traced back to a game very popular
in Monaco. It's not what you think, it’s mostly a children’s pass-time played
on the beaches. On Wednesdays (when there is no school) and on weekends,
they get together, pick up a big stick, draw a circle and a square as shown in

figure [-1. They fill their pockets with pebbles []. Then they stand around,

Figure 1.1: Children at play on the beaches of Monaco. They spend their
afternoons calculating 7 by a method which can be easily extended to general

integrals.
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apaosryua-Ymroloyicuos tov w ue Tty MéBooo Monte
Carlo

E@appoyéc Yrnoroyrotiko? Ieipdpoptog pe 1o Aoyiopko Easy Java Simulatio

markerZolor=Color . CY¥AN;

[Ejs| EJS 4.3.7 - EJS-SPSYCHARIS/MonteCarloPilMonteCarloPilMonteCarloPi.xmil S|
© Description ® Model © View
' Variables ' Initialization ® Evolution © Fixed relations _ Custom O Elements [}
Frames l/l.lonte(:anclntegraﬁon | =
per second
I4 double r=Math.random() ; =
O alyépd L b= 100 0
'Y p uog ntotalt++; ['3]
El
20 randomx=—1+2*Math.random() ;
randomwy=—1+Z*Math. random () ; [&
15 if I:randc\mx|*randc\mx+randumy*randc\mgr-c_:l:l i ]
markerZolor=Color . EBEED; @
10 nin++; @
telse o
5
4]

== 1
FPS 100/||pi=%.0%nin/ntotal;

RTV

spo| 1
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E@appoyéc Yrnoroyrotikoo Ileipapaptog pe to Aoyispiko Easy Java Simulatio
Hopaoeciyuo-Ynoloyiouog toov m ue tn MéBooo Monte
I Carlo

I - \onte Carlo Integration S—

Estimate 1T

P = e

0.8
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To anio Exkpeusc-To uovréio kar o ALyopibuog

E@apnoyég Yroroyrotikov Ilewpapatog pe to Aoyiopiké Easy Java Simulations

- O Meraphntéc O Apxikotroinon O EfEMEn @ Mepropiopoi O Mpooapuoyny O Elements

Cons Page

¥ = L*Math.=zin(theta);

v = —L*Math.cos[theta) ;

alpha = -g*Math.sin(theta) /L;
PE = wrg* (y+L-v0) ;

EE = 0.5*m*L*L*omega* omegs;

Pog = -whg;
Fgrad = Pg*Math.cos(theta) ;
Fgtan = Fg*Math.sin(theta);

FT = -Fgrad + w*L*omega*omegs;
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10 omio EKKPEUES

E@appoyég Yroloyrotikov Ileipdpartog pe to Aoyispiko Easy Java Simulations

Angular position
Show motion graphs 10 — : IQ P , : :
Show energy graphs E
= 05
=
P
Show forces o
= UL
String length {inm) = 1 i F
"iss kg) =1 3 2,0 25 3,0 3.5 4,0 4.5
Time (5]
Q{Nﬂﬂﬂrﬁ 5 Angular velocity
itial angle (deg) = 25 L 1.0k
v q
=i
=
t(s)=4.85 %
m =
=
Pause
] 30 3,5 40 4.4
Step Forward ' ' " Time () ' '
S . | Angullar a-:-:elleratlorll |
= /




H avalntmon -opiovceg tov STEM otnv d100KTIKY| Kot Labnotokmn
aKoAovdia y ’
Metarponéc Evépyelog

Hopog http //WWW opendlscovervspace eu/eI/edu ob|ect/paraqom ydr0|lektr|k|s enerqelas -839977

[Ejsl Metotpoméc evépyelag — O e @
10" Napayépsvn loxog
A O tpoyoc e ta mrepUyLa T T T T T T T T . T -
(ubpootpofihog)
ndvw otov onolo nédTel 4.4 - £e =
o vepO propel va |1.4 2
KLVrOEL omolabhmote 43l 1 §
pnyavr elval =
MPOCAPUOTHEVN 4l ] =
otov déovd tou, -
TLY. L NAEKTpOYEVVHTPLA. o
Opoc E 4l s
o =
40+ . 0¢
T
381 .
v
=y
38} E-J_L
éﬂ
37 L =
420 440 460 480 500 520 540 SB0 580 BOO <
v t (pdvac)



http://www.opendiscoveryspace.eu/el/edu-object/paragogi-ydroilektrikis-energeias-839977
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Go-Lab

- C O ‘ ® www.golabz.eu

I Facebook & Google Sites of my Students Presentation of Softw Ozlem Hercules

_ Search Online Labs Apps Inquiry Spaces Big Ideas

-Xperience Inquiry
_earning with Go-Lab
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E@apnoyég Yroroyrotikov Ilewpapatog pe to Aoywopiké Easy Java Simulatio

_ Search Online Labs Apps Inquiry Spaces Big Ideas Support

Online Labs

The online labs aim at supporting inquiry-based learning and providing the possibility to conduct Sort and filter
scientific experiments in a virtual environment. Importantly, the inquiry process should be well

structured and scaffold to achieve optimal learning results. Scaffolding refers to support (dedicated
software tools) that helps students with tasks that they cannot complete on their own. For example,
they can help students to create hypotheses, design experiments, make predictions, and formulate Most popular
interpretations of the data.

Sort by

Subject domair
Online laboratories can be of two Kinds. Remotely-operated educational labs (remote labs) provide

students with the opportunity to collect data from a real physical laboratory setup, including real Physics (278)
equipment, from remote locations. As an alternative there are virtual labs that simulate the real Chemistry (84)
equipment. Remote and virtual labs both have specific advantages for learning and can be Mathematics (5
combined to support specific learning activities. Additionaly, the Go-Lab project offers access to Biology (49)
scientific databases, tools, and resources supporting inguiry learning activities of the students. Astronomy (37)

Environmental e
Please use the filters on the right to find appropriate online labs and resources for your class. Technology (32)

. : : : . Geography and
Teachers, please click propose a lab to tell us if there is a particular lab you would like to see on

Golabz!

Engineering (22
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E@appoyéc Yroroyrwotikot Ileipdpatog ne to Loyropiké Easy Java Simulatio

Online Labs Apps Inquiry Spaces Big Ideas Support

- . . . . - . ) . . 30rL ana rmwer
sclientific experiments in a virtual environment. Importantly, the inquiry process should be well

structured and scaffold to achieve optimal learning results. Scaffolding refers to support (dedicated
software tools) that helps students with tasks that they cannot complete on their own. For example,
they can help students to create hypotheses, design experiments, make predictions, and formulate Most popular
interpretations of the data.

Sort by

Subject domair
Online laboratories can be of two kinds. Remotely-operated educational labs (remote labs) provide

students with the opportunity to collect data from a real physical laboratory setup, including real ) Engineering
equipment, from remote locations. As an alternative there are virtual labs that simulate the real Flectical Ene

equipment. Remote and virtual labs both have specific advantages for learning and can be Mechanical £

combined to support specific learning activities. Additionaly, the Go-Lab project offers access to Biomedical E
scientific databases, tools, and resources supporting inquiry learning activities of the students. Chemical En
Physics (18)

Flease use the filters on the right to find appropriate online labs and resources for your class. .
Technology (16)

Teachers, please click propose a lab to tell us if there is a particular lab you would like to see on Biology (1)

Golabzl! Chemistry (1)
Environmental

Lab owners, please click publish a |lab to publish your lab on Golabz! Show more
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Mmnopeite vo. Ppeite TOALD oTOVYELN
o7to TNV Kowvotnto Easy Java
Simulations pe Tovg cvYypoPEic
TOVG Y10 QVTA 7TOV TOPOVGLAGONKAY
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H Ynoloywotikn) Emoetun, H Yroloyiotikn
Ykéyn korto STEM

206 EVYOPLOTO
Xapavrog Yoyapne- Kadnyntmg AXITAITE
spsycharis@gmail.com
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