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O OPIZMO2 TH2 EKNAIAEY2H2 STEM

* H npoogyylon nou Katopyel ta cuvopa HETAEY TWV CUVIOTWVTWY YVWOTLKWV
OVTLKELMEVWV KoL ToL Bewpel W Eva CUVEKTLKO “OAoV”, KATW QIO TO OKETITLKO
OTL T cUyXpova TPoBANpaTa elval apketd oUvOeTa Kol toAudlaotata yLa va
QVTLLETWTILOBOUV amo pa povo eriotnun (Morrison & Bartlett, 2009).




O OPIZMO2 TH2 EKNAIAEY2H2 STEM

e ...0 0UYXpOVOC KOOMOC (KUPLWC 0 TEXVNTOC) Elvall ApKETA ocUVOETOC Kall
noAudLaotatoc yia va HeAeTnNOel kat va eppnveuBel amo mAsupac padntwv
XPNOLUOTIOLWVTOC YVWOELG Kol HEELOTNTEC LOVO OO EVAL YVWOTLKO OVTIKELUEVO
(Zacharia, 2018).

the physical and

material world |













Science
Inquiry

¥———| Community of Practice

Engineering
Design

Situated
STEM
Learning

Figure 1. Conceptual framework for STEM learning (Kelley & Knowles, 2016, p.4)



Figure 1. Conceptual framework for STEM learning (Kelley & Knowles, 2016, p.4)

4 TpoyoAiec — pia yia KaBe
YVWOTLKO aVTIKElpevo (Emmotnun,
TexvoAoyia, Mnxavikn,
MoOnpatika).

1 ovotnua — pio KowoTnta,
oUUBOALlEL TNV QpLOVLKH
ouvumapén kot aAAnAeéaptnon.

1 oxowi — cupPBoAileL Tnv
oL UITPAEN-CUVOXN-CUVEPYELQL.

Amoucia TpoyaAilac i Tou oxoLwiou
Kol To ouotnua O6gv AeLtoupyeL.

OL tpoxaAiec exouv HLAPOPETIKO
neyeboc (oupBoAilouv tn
Baputnta oe dedopevn edpappoyn
TWV 4 YVWOTIKWV OVTIKELIMEVWV)
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TABLE 3 Dominant disciplines in STEM interventions

Discipline Frequency (%) E.g., (only first author cited)

Science 4 (21%) Beckett et al. (2016); Marle et al. (2014); Toth (2016); Won, Evans, Carey, &
Schnittka (2015)

Technology 3 (16%) Caglar et al. (2015); S.-H. Chang et al. (2015); Duran et al. (2014)

Engineering 11 (58%) August et al. (2016); Barak and Assal (2018); English et al. (2017); Evans et al.

(2014); Kim et al. (2015); Lamb et al. (2015); Lou et al. (2017); McLurkin,
Rykowski, John, Kaseman, and Lynch (2013); Shahali et al. (2017); Toma and
Greca (2018); Tseng, Chang, Lou, and Chen (2013)

Mathematics 0 -
Not identified 1 (5%) Blustein et al. (2013)

Note. STEM: science, technology, engineering, and mathematics.



L P

Technology <=> Engineering ¢=> Math




[ATI STEM;

* H eknaiosvon STEM egival {wWTLKNG ONUACLOC YLOL TNV OLKOVO LK OVTOYWVIOTIKOTNTA
EVOC KPATOUC KOLL TNV LKAVOTNTA TWV VEWV va erituyouv otov 210 atwva.

* Me 1o ouvOnua “Educate to innovate” (ekmobeVoTE YL VAL KALVOTOUN OOV UE) EKivnoE
uia peyain ekotpateia yla tnv eknaidevon oto STEM adol amoteAEL Lo OLKOVOLLLKN
ETILTOYN VLA EVOL KPATOG ... oXEO0V OAa amo tat 30 avamnmtuooopeva emayyeEApaTa (1.
EKTIALOEVUTI G POUTIOT, LNXAVLKOC TEXVNTAC VONUOOUVNG, TEXVIKOC OLVAVEWC LWV TTY WV
EVEPYELOC) HEOQ OTNV EMOUEVN dekaeTia Ba amaltrioouv TOUAAXLOTOV KATIOLo UTtoBaBpo
O€ YVWOELC ETMOTAMNG, TEXVOAOYLOC, LNXOVLKNG, KOl LOONUOTIKWV.

* JUpdwva pe pa vea peAETn tou Mpoypappatoc MoAttikng Brookings Metropolitan,
LNTPOTIOALTLKEC TIEPLOXEC E KATOLKOUG TTOU £XouV ta UPNAOTEPA TTOCOOTA
yvwong STEM £xouv emiong LoxupOTEPN CUVOALKI) OLKOVOLLLa Kol AlyOTEPN avVLIOOTNTA
gloodnpaToC.

* MpowbBei eva pabnolako meptPAaAAov wWoTe oL LabnNTEC va ATTOKTOOUV TLC BOOLKEC
de€Lotntec tou 21ov awwva (Narum, 2008).



Exhibit 1: Students require 16 skills for the 21st century

21st-Century Skills

Foundational Literacies Competencies Character Qualities

How students apply core skills How students approach How students approach
to everyday tasks complex challenges their changing environment

1. Literacy Qg ¢ e taeng), 11. Curiosity

2. Numeracy @3 & Creativity 12. Initiative

Tci’tcémcy i 8§ ° Lommunicaton 13. qu{sstence/
gr

4.1CT liter e e, “
s 0. Collaboration 14. Adaptability

5. Financial

literacy 15. Leadership

6. Cultural and
cieiculriteracy 16. Social and cultural

awareness

Lifelong Learning

Note: ICT stands for information and communications technalogy.



TpomoL okEPng Tpomnol epyaociag

Kauwvotopia kot
Anpoupywotnta

Metayvwon -
MaBaivw rtwc va
pnodaivw

Kpwtikn okEPn

EntiAuon
npofAnudtwv

Aqyn
anodpacswv

Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, M., Rumble, M. (2010). Defining 2 Ist century skills

Emwowvwvia

Zuvepyaoia

EpyaAsia
gpyaoia

FPOULULOTLOMOC
STEM
(STEM Literacy)

EnMLoTnOVIKOC
FPOULUOTLOMOC
+
TeXVOAOYLKOC
PO UOTLOMOC
+
Mnxovikog
FPOUUOTLOMOC
+
MaBnuotikac
FPOLLULOTLOMOC

A LoTNnTEC
Kowwvikne wn

MoAttotnta
(Citizenship)

Kapiépa ko Zwn

Mpocwriki Ko
Kowvwvikn
vnevBuvotnta




[MPO2AOKIE2 — MAOH2IAKA AINTOTEAEZMATA

e OLpabntec pabaivouv va e€epeuvouy, va EPEUPLOKOUV, VAL OVAKAAUTITOUV
kol va kawvotopoUv (Council on Competitiveness 2005; PCAST 2010).

e OLpabntec epappolouv TNV EMOTAUN, TNV TEXVOAOYLA, TN KNXOVLKN KOl T
HoOnuatika o AaioLla Touv avadelkvUouV cUVOEDELC HETAEL TOU OXOAEioU,
NG KOWOTNTOC, TNG EPYACLOC, KOl TNV TTAYKOCLLLA ETILXELPNULOTLKN dpaon...
(Tsupros, Kohler, & Hallinen, 2009)




[MPO2AOKIE2 — MAOH2IAKA AINTOTEAEZMATA

H Morrison (2006) umtoypO L ULOE KATTOLEG ATIO TLC PACIKEC EKPAOCELC pLac ekmtaldevong
oto vev o Tou STEM. Ta atopa mou Ba oAokAnpwoouv pLa ekmaidevon TUTIoU

STEM, Ba siva:

* |kavoi AUteg npoPBAnuatwyv (Problem—solvers) — eivai og B€on va kaBopilouv TLC
EPWTNOELC Kal Ta tpoBANpata, va oxedtalouv Kat va uAomoloUv dtadkaolec
oUAAOYNC Kol opyavwonc 6edopevwy, Vol EElyOUV CUUTTEPACUOTA, KOIL OTN CUVEXELDL
va epapprolouV ToL CUUTTEPACOTO OE VEEC KATOOTAOELC.

e Koatvotopol (Innovators) — eival oe B€on va xpnoLlpomolouv SNLOUPYLKA TLC EVVOLEG
Kol apxEC TNG EmotAung twv Mabnuatikwy Kat tng TexvoAoyloag, epapprolovtag TiC
OTO LLNXOWVLKO oXEOLAOUO.



[MTPO2AOKIE2Z — MAOH2IAKA ANTOTEAE2ZMATA

H Morrison (2006) urtoypO L ULOE KATIOLEG ATIO TLC PACIKEC EKPAOELC pLac ekmaidbevong
oTo veL o tou STEM. Ta atopa mouv Ba oAokAnpwoouv pLa ekmaidevon TUToU

STEM, Ba sivad:

e Avutoduvapol (Self-reliant) — eivoi o Beon va naipvouv mpwtoBouAie,
avamtUoooUV ECWTEPLKA KivnTtpa Kot poodlopilouv pia atlevia dpaonc HEoa o€
KaBopLopEva XpoviKa TAaiola.

e Noywkol otoxaotég (Logical thinkers) — eival oe Beon va epappolouv dStadikaoiec
Aoyiknc okePnc twv Quolkwyv Emotnuwy, Twv Mabnuatikwy, kot tou TexVoAoyLlkou

oXeSLOOUOU YLOL TNV KalvoTouLa Kol TNV Epevpeon.



[TOAITIKEZ ATTODA2EI2 TTEPI EKTTAIAEY2HZ STEM

2THN KYTPO
e Anuoupyla 2xoAeiwv STEM otn Anpotikn kot Meon Eknaiibevon
e EpmAokn otn dnulovpyla oxoAeiwv STEM otn AnpOTIKN
Eknaibevon (kuplwc AOyw VoKWY Bepatwv).
* Apaoelc STEM o€ ammoygupaTIVO XPOVO Kol EVTAEN TOUC oTa TAaioLa
TOU oAonueEPOU oXOAELOU.
* Anuloupyia 2xoAeilwv STEM otn Méeon Eknaidbevon akoAouBwvtog
TO IPOTUTIO ToU Mouaotkou ZxoAeiov.

* Apaoelc STEM o€ amoyeupativo xpovo



[MAPAAEITMATA 2XOAEIQN STEM

NpwtoBaduia eknaidevon

* Benton STEM Elementary School, USA (https://www.cpsk12.org/Page/10178)

SCIENCE

With the release of the Next Generation Science
Standards, we have aligned our curriculum to
ensure we provide students with authentic
science learning experiences where they can
begin to develop science and engineering
practices. Our teachers have developed units of
study around the NGSS.

We also have developed many spaces that
create the ideal learning environment for the
study of science and engineering. These
spaces include our STEM lab, outdoor
classroom, green houses, raised beds, and
composting area.

TECHNOLOGY

At Benton, we believe technology is a tool that is
used to enhance student learning and solve
problems. Therefore, each classroom space has
an interactive SMARTboard® and a document
camera. Classrooms also have close to a 1:1
ratio of either laptops or iPads. The building has
a desktop computer lab, Senteo student
response systems, digital microscopes, and
many other software and hardware that enhance
student learning.

ENGINEERING

We are excited to

be the first school in

Columbia to

implement Project

Lead the Way

Launch engineering curriculum. Students
explore various science and engineering
concepts by participating in hands-on design
challenges. As part of this program, students in
3"-5™ grade work with VEX robotics construction
kits to design simple machines, cars, and robots.

To find out more information about Project Lead
the Way Launch go to www.pltw.org.

We also try to incorporate engineering tasks and
challenges in other ways outside of the PLTW
curriculum. Each grade level has three
engineering challenges that are part of the
culminating experience for their science units.
These include projects like designing roofs to
withstand strong winds, designing devices to
communicate over a distance with light and
sound, and developing a clean-up system for an
oil spill.

Throughout the school year, Benton partners
with local businesses and organizations to
expose students to STEM related careers
and professions. Our fall STEM Showcase
allows community members to share STEM
interests with our students.

ATH

Benton uses a range of

instructional tools to help

students develop strong math

skills. Every teacher utilizes

Every Day Counts Calendar

Math from Houghton Mifflin

Harcourt which provides quick

daily review of math concepts.

Students also develop their math skills through
the use of ST Math, a computer-based program
that teaches concepts through visual-spatial
reasoning. Students also build their knowledge
of math facts through the use of a computer-
based program, FASTT Math. We support this
program through encouraging our students to
become Math Wizards by mastering 90% of their
math facts for their grade level. Finally, Benton
uses the enVisions® Math series from Pearson
to support students development of
mathematical concepts.

LITERACY

At Benton, we know that the foundation upon
which all learning rests is literacy. Without
proficient reading and writing skills, students are
unable to be successful in the STEM areas of
study. While you may not find an "L" in STEM,
rest assured that you will definitely find literacy
in Benton!

As a school-wide Title | building, we are able to
offer all students additional supports in the area
of literacy, such as one-on-one or small group
instruction, to ensure that they are reading and
writing on grade level. We have an abundant
supply of various fiction and nonfiction texts in
our leveled book room and also implement an
Rtl (Response to Intervention) model which
includes such research-based interventions as
Reading Recovery®.

We have also been fortunate enough to receive
grant funding from the Laura Bush Foundation to
purchase additional books which support our
STEM centered learning for our school library.

We support literacy development by providing
our students with authentic opportunities to read
and write during all content areas. This
integration teaches students reading and writing
are tools they can use to learn science,
mathematics, and other content. Our teachers
use nonfiction texts frequently as a way to
connect content knowledge to reading
instruction. Our students are also frequently
asked to apply their writing skills through the use
of science and math journals. These journals
help them apply their newly learned writing skills
as they share their thinking and process for
learning math and science.



https://www.cpsk12.org/Page/10178

[MAPAAEITMATA 2XOAEIQN STEM

NpwrtoBaduia eknaidevon

* STEM School Highlands Ranch Elementary School, USA
(https://www.stemk12.org/apps/pages/index.jsp?uREC_ID=741313&type=d&pREC_ID=1153742)

» Osceola Science Charter School (OSCS), USA (http://osceolascience.org/index.php/about/about-
0SCS)

Aeutepofada eknaidevon
* Thomas Jefferson High School of Science and Technology, USA (http://www.tjhsst.edu/)

* The North Carolina School of Science and Mathematics, USA (http://www.ncssm.edu/
https://www.ncssm.edu/for-nc-schools/nc-public-schools/stem-scholars-program )

* The lllinois Mathematics and Science Academy, USA (https://www3.imsa.edu/)
* Brooklyn Technical High School, USA (http://www.bths.edu/)
» Stamford American School Hong Kong, China (https://www.sais.edu.hk/about-us/welcome)

 Canadian International School Singapore, Singapore (https://www.cis.edu.sg/learning/steam)


http://www.ncssm.edu/
https://www.ncssm.edu/for-nc-schools/nc-public-schools/stem-scholars-program

[TOAITIKEZ ATTODA2EI2 TTEPI EKTTAIAEY2HZ STEM
2 THN KYTTPO

e Anuoupyla 2xoAeiwv STEM otn Anpotikn kot Meon Exknaibevon
e EpmAokn otn dnuiovpyia oxoAeiwv STEM otn AnpOTIKN
Eknatbevon (kuplwc AOyw VoKWY Bepatwv).
e Apaoelc STEM o€ AmOYyEUMATLVO XPOVO Kol EVTOEN TOUC oTa TTAaioLa
TOU oAonueEPOU oXOAELoU.

* Anuoupyia 2xoAeilwv STEM otn Méon Eknaidbevon akohouBwvtag
TO IPOTUTIO ToU MouaoLkou ZxoAeiov.



http://dim-lemesos11-kb-lem.schools.ac.cy/index.php?id=programma-stem

[TOAITIKEZ ATTODA2EI2 TTEPI EKTTAIAEY2HZ STEM

2THN KYTPO
e Anuoupyla 2xoAeiwv STEM otn Anpotikn kot Meon Eknaiibevon
e EpmAokn otn dnulovpyla oxoAeiwv STEM otn AnpOTIKN
Eknaibevon (kuplwc AOyw VoKWY Bepatwv).
* Apaoelc STEM o€ ammoygupaTIVO XPOVO Kol EVTAEN TOUC oTa TAaioLa
TOU oAonueEPOU oXOAELOU.
* Anuloupyia 2xoAeilwv STEM otn Méeon Eknaidbevon akoAouBwvtog
TO IPOTUTIO ToU Mouaotkou ZxoAeiov.

* Apaoelc STEM o€ amoyeupativo xpovo



Anuotiko XyoAelo Aepeoov IA" (KB) - Toipelo

Owooehioa Iotopko TTpocwImKO ExmtonSeutiko YAiko Apaoeig [poypaupata

ITpoypauua STEM

Mpéypappa STEM (Science, Technology, Engineering, Mathematics)

Avakoivwoeig



AHMIOYPTIA 2XOAEIQN STEM 2TH ME2H EKTTAIAEY2H

e Avtilypadn tou npotumou tou Mouotkou ZxoAeLou.
e AKoOAOUBOEL TO AVOAUTIKO TWV ONUOCLWV OXOAELWV.
* AmokAivel 5-7 meplodouc o€ MPpwLVO XPOVoO.

e JuumnepltAappBavel kat atoysvpativi oitnon.

e AuTn TN OoTLyun edpappolovial LOVOo amoyeupativec dpaoelc STEM.



MPOYMOGEZEIZ



ExkTtol

e [VWo
e NMad oeyyloelg)







NAPAMETPOI EN2QMATQ2H2 STEM

/

NMNapapeTpol Evowpuatwong NMpoBAnuatiopoi-ARyn ATTOQACEWYV

NaTi: MaOnoiakég emidIwWEEIS... ETTiAuon TTpoBARHATOG
, OIETTNOTNMOVIKAG PUOEWG.

Na TTOIOV; KaBopileTal To KOIVO Kal TO HAONCIOKA XOPAKTNPICTIKA TOU...
Na va Kavel T1i; 210X0I, Evvoigg, Aegi0oTnTEG, AKOAOUBia dpATTNPIOTATWV...
|'|6-|-g; Mpiv, KaTd TN SIAPKEIA, META...
I'Iu’og; A1dakTIKN TTpOCEyyIon... & Opydvwon dpacTnPIOTATWV:

XWPOI EPYATiag, ONAdES, KATAVOMN EPYACIWY KAl pOAWV...



NAIAATQIIKE2 MPO2EITIZEIZ KAI STEM

* Atepwtnon (Inquiry learning)

e Atadkaoia emiAvoncg npoBAnuatwy pnxoavikne (Engineering design)
e A\Uon npoPAnuatoc (Problem-based learning)

* Mabnon peow epyaciwyv tuTou Project (Project-based learning)

e Juvepyatikn nadnon (Collaborative learning)
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AIEPEYNH2ZH

MpocavatoAlopog

Alatunwon Epwtrioswv Alatumtwon YnoBéoswv

E€epelivnon MEePAUATIOUOG

Epunveia 6edopévwv

JUUTEPOOUQ

Eriukowvwvia

AvaoTOXAOUOG




Avayvwpion avaykng
n npoBAnparog

‘Epeuva avaykng
1 npoBAniparog

10£V/AUOEWY

[ Avantuén mbavav

Karaokeun ] [ Emidoyn kai avantugn

KaAUTEPNG 150G

KaraokeuaoTiké
oxédio/Mopeia
KATAOKEUNG




e Alatunwon
EPWTNUATWV

* EMLOTNUOVLIKEG
e§nynoeLg

e Avamtuén kot xpnnon
HOVTEAWV

* IXE6LAOMAC Kol
EKTEAEON MELPOLULATWV

e AvaAuon Kol Eppunveia
SeboNEVWIV

e Emyepnpatoloyia

e Emikowwvia

e AVOGTOXOLGMLOG

e OpLOUOC MLOG
OLVAYKNG N EVOG
npoBARpOTOg

* JxedLOOUOG
AUCEWV










KATA2KEYH ©OEPMOKHTTIOY







duM\o Epyaoiac 6

O Zaxapiag kar n Maipn Aatpevouv 10 Yapeua otn 8AaAacoa. AUCKOAO, OpwG, va NAve, dTav Oev
Bpiokovtal o€ KahokalpIvéG dlakonég. Ti Aére, naidid; Twpa nou pddare T6oa NOAG yia TOug
uayvnTeg, Ba unopouoare va BondoeTe Tov Zaxapia kai n Maipn va KatTaokeudoouv €va naixviol
WaPEUATOC yia va d1ackedALOUV OTOV EAEUBEPO TOUG XPAVO.

Na éxete unéyn oag O

* TonaixvidlBanpENEIVaKATaoKEUALZETal
€UKOAQ Kal ypryopa.

* NaanoteAeitaland anAd Kal 0IKOVOUIKA
UNIKQ.

* Na €xel fabud duokoAiag.




Evérnra: Oupavog kai IM'n Tagn:z1’
Mdaeénua 3: MNon oto didoTnua (A)

DPYAANO EPTAZIAZ 4

EPQTHZH: lNwg¢ mpowe@ceiral o mupauvAog;

KOAQLAKL UrtaAdviL vpa OUYKOAANTLKN
Tawia

NMPOBAHMA: KaraoKeUdOTE TO HOVTEAO TTOU O ETTITPEWEI OTO PTTAAGVI
va diavuoel Tn pEyaAurepn duvarny amoéoraaor.

1. ZKeQTEiTE €vav TPOTTO, yIA vA HETAKIVACETE TO
KOAQUAKI KATA PAKOG TOU TEVTWHEVOU VAMATOG HE TN

BoriBsia Tou ptTaAoviou.
a7 . 1. Me Tn BorBeia TWV CUPTTEPATUATWY TTOU avakoivwlnkav atro TiI§ opadeg, culnTACTE Kal
@' ONMEIDOTE TTOIQ UAIKG B0 XPNOIYOTTOINCETE, VIO VA QVAYKATETE TO PTTOAGVI va TagIBEWEl TTIO
pakpid.

2. 2xeBIAOTE TTIO KATW TOV TPOTTO TTOU EPYACTAKATE.
3. AcigeTe pe BEAN o€ TTOIQ KATEUBUVON KIVEITAI TO KAAAPAKI KAl O€ TTOI0 KATeUBuvon QeUyEl

0 a£pag atd TO GTOUIO TOU PTTAAOVIOU. 2. TxeDIGOTE TTI0 KATW TO PHOVTEAO OOG.

3. KataokeudoTe 10 JOVTEAO 0QG, DOKIUACTE TO KAl ETOINOCTEITE VA TO TTAPOUCIACETE yia TO
OlIayYWVIOHO.

4. H KIK] KaTaoKEUAOE TO TTIO KATW PJOVTEAO TTUpAUAOU.




ME2H EKTTAIAEY2H



[TAPAAEITMATA - EODAPMOTE2

STEM pe epdaon otn Mnxavikni https://stemforall2018.videohall.com/presentations/1074

STEM L épdaon otnv Emotun https://stemforall2018.videohall.com/presentations/1141

STEM pe €udoaon otnv MAnpodopikn https://stemforall2018.videohall.com/presentations/1188

STEM L épdaon ota MaBnpatika https://stemforall2018.videohall.com/presentations/1301

STEM & Vocational Education https://stemforall2018.videohall.com/presentations/1297



https://stemforall2018.videohall.com/presentations/1074
https://stemforall2018.videohall.com/presentations/1141
https://stemforall2018.videohall.com/presentations/1188
https://stemforall2018.videohall.com/presentations/1301
https://stemforall2018.videohall.com/presentations/1297
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