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Call 2019 KA2 Cooperation for Innovation and the exchange of good practices
KA203 — Strategic Partnerships for Higher Education
Duration: 3 years (2019-2021)

2 UMMETEXOVTEC:

*Universita di Bologna, Alma Mater Studiorium, coordinator: Olivia Levrini
*Universitat de Barcelona

[NavemoTtAuio KpATng

*Université de Montpelier

*Universita Degli Studi di Parma
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EN
AIEMNIZTHMONIKOTHTA

AIAZYNAEZH (INTEGRATION) NEAION

“‘EvaoyoAnon pe ouvleTa @aivOpeva ) KATAOTACEIG OTTOU ATTAITEITAI OTTO TOUG
MaBNTEC VA XPNOIMOTTOINCOUV YVWOEIC Kal OCIOTNTEG ATTO TTOAAATTAG TTEdIA”
(NRC 2014)
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EMINEAA AIAZYNAE2ZHZ

*MovoetioTnuoviko (disciplinary)
[loAuetmioTnuoviko (multidisciplinary)
*AlemiotTnpoviko (interdisciplinary)

*AlaeTTIoTNPOVIKO (transdisciplinary)

(Vasquez et al. 2013)
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MONOEMNIZTHMONIKO

*AIdDACKOVTAI £VVOIEC KOl OECIOTNTEC XWPIOHEVEG VA ETTIOTNMOVIKO TTEDIO
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E N Interdisciplinarity ¢ NavemoTipio KpAtng
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MOAYENIZTHMONIKO

» AIdGoKoVTal CEXWPIOTA Ta OIAPOPA AVTIKEIMEVA AVA ETTIOTAUOVIKO TTEDIO,

EXOVTAC OUWG £va KOIVO BEpa / avTIKEIEVO.

H uébodoc¢ aurn arravrdrar atnv EAANVIKN EKTTAIOEUTIKN KOIVOTNTA Kal w¢ “dlaBsuarikortnta’
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E N Interdisciplinarity ¢ NavemoTipio KpAtng
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AIEMIZTHMONIKO

» AIBACKOVTAI OUVAPEIC EVVOoIEC Kal OECIOTNTEC ATTO OUO N TTAPATIAVW ETTIOTNUOVIKA
Tedia, JE OKOTTIO TNV €TTIAUCN €VOC OUVOETOU TTPOLRANUATOC, OTO TTAQICIO TWV TTEQIWV

AUTWV.
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AIEMIZTHMONIKO - AIAEMIZTHMONIKO

Aismiornuovikornra:
2uvepyaoia Emornuovikwyv lNediwv

Alasmiornuovikornra.

AAMnAemridpaon ueraéu Emornunc kar Koivwvia¢ (ouotnua

KoIvwv aéiwv)
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N

Interdisciplinarity ¢ MavemoTtrpio KpATng
in STEM for Teaching :

MeBodoAoyikn Aleriotnuovikotnta (MA)

Mia uedodoc daveiletat ano eva nedio kat eQapuUOleTal O€ Eva
aAlo.

M.x. Eknaidgvon oto nedio twv Kovwvikwyv Emiotnuwv
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Interdisciplinarity ¢ NavemoTrpio KpAtng
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OQewpnTIKN AIETIOTNHOVIKOTNTA (OA)

lNepiAauBaver pia o oAIOTIKN, YEVIKN) Oswpnon Kal 1o
OUVEKTIKI) ETTICTNUOAOYIA.

MN.x. KBavTtikn Oswpia
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XpNOIYOTTOIEITAI YIO VO EEUTTNPETHOEI TIG AVAYKEG TNG
ayopdg epyaciag  AAAWYV TTPAKTIKWY CNTNHATWV

MN.x. STEM EkTraideguon
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AIENMNIZTHMONIKOTHTA TYMNOAOrI'IEZ

KpiTikA AleioTnuovikotnTa (KA)

AueiofBnrei tnv apyouoca ooun tnNS yvwons Kai tng
Ekmraidsuong e OKOTIO vd TNV HETACXNMATIOE]

N.x. STEM & KpiTIk EKTTaidguon
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Figure 8.1, Single-Discipline Reference
SCIENCE

STEM oquals s scamee Amabogy” Confusson of
e et st euvayabem
for mthemanics) Ppp—

Example: Mary cusrent dissusmces of STEA

Figure 8.4, Separate Disciplines

Separate

Analogy:
disciplines

3 T E M
Eusenphes A conrse: thit provides a genersl introduction to the STEM dsciplines,
or fousr sepaate coursts—one far each discipline

Figure 8.7. Combining Two or Three Disciplines

Science and Technology

Combine two Analogy:

(e throe) Creating 4 new

disciplines 1 product by

foem & course coenbanieg two
{ar three} ald
products

Example: Create a new counse on science and
i hnobagy, whene both dsiplines have ciual emphasis,

Figure 8.2. STEM as a Reference for Science and Math

Q000:s

Exanuple: Many policy discussioas of STEM

Separate discplimes

Rnahgr Silos
ulo\mf and

postholes

Figure 8.5. Science and Math Connected by Technology or Engineering
Program

5 TIE M

Consection between

Analogy: bn a mall,
science and math

snchoe stoees
‘made by technology and sre coanected by
engineering program other stores.

Exanmples Project Lesd the Way connects scienee and mathematics prograns.
Figure 8.8. Integrated Disciplines

'S T E M
e

Example: Students study problems or conduct
i through

Integrated disciplines
shraugh averlspping and
squencing

Anabogy:
An sutomobile
manufactaring plant

the disciplines.

Figure 8.3. Separate Science Disciplines That Incorporate Other Disciplines

SCIENCE

Sepurate science disciplines
that inceeporste techelogy,
engineering, or mathematics
15 appeopriate

Anabogy: Home with
separate roams that are
wsed as needed

OO

Example: Some sclerse courses

Figure 8.6. Coordination Across Disciplines

s T E M
Concepts, processes, Analegy:
resources are Coordination of
coandinated acrass resaurces among
boundiries to subcantractars for

separate lisciplines. bailding bouses

‘Example: Graphing & Introduced in math class when it will he needed

in an engineering course.

Figure 8.9. STEM as a Transdisciplinary Course or Program

STEM

Tranadiscplanry Analogy: Guarser of
[

e
playing opethes

Exsmple: A school could peowde s capstone course
called Sustainabie Socery

(Bybee 2013)
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Figure 8.1. Single-Discipline Reference

SCIENCE
STEM equals a science Analogy: Confusion of
discipline the forest ecosystem
(or mathematics). for a tree

Example: Many current discussions of STEM

Training of the Trainers (TotT)
¢ NavemoTipio KpAtng

(Bybee 2013)
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AIEMNIZTHMONIKOTHTA STEM

Figure 8.2. STEM as a Reference for Science and Math

Separate disciplines Analog:." Silos
of science and O O
mathematics postholcs

Example: Many policy discussions of STEM

(Bybee 2013)
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AIEMIZTHMONIKOTHTA STEM

Figure 8.3. Separate Science Disciplines That Incorporate Other Disciplines

SCIENCE
Separate science disciplines Analogy: Home with
that incorporate technology, separate rooms that are
engineering, or mathematics used as needed

as appropriate @ @ @

Example: Some science courses

(Bybee 2013)
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AIEMIZTHMONIKOTHTA STEM

Figure 8.4. Separate Disciplines

S T E M
Separate Analogy:
disciplines Silos

Example: A course that provides a general introduction to the STEM disciplines,
or four separate courses—one for each discipline

(Bybee 2013)
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AIEMIZTHMONIKOTHTA STEM

Figure 8.5. Science and Math Connected by Technology or Engineering

Program

S T/E M
Connection between Analogy: In a mall,
science and math anchor stores
made by technology and are connected by
engineering program other stores.

Example: Project Lead the Way connects science and mathematics programs.

(Bybee 2013)
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in STEM for Teaching :

AIEMIZTHMONIKOTHTA STEM

Figure 8.6. Coordination Across Disciplines

S T E M
Concepts, processes, Analogy:
and resources are Coordination of
coordinated across resources among
boundaries to subcontractors for
separate disciplines. building houses

Example: Graphing is introduced in math class when it will be needed
in an engineering course.

(Bybee 2013)
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AIEMIZTHMONIKOTHTA STEM

Figure 8.7. Combining Two or Three Disciplines

Science and Technology

Combine two Analogy:

(or three) Creating a new

disciplines to product by

form a course. combining two
(or three) old
products

Example: Create a new course on science and
technology, where both disciplines have equal emphasis.

(Bybee 2013)
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Figure 8.8. Integrated Disciplines

S 4 & E M

”'-\\»,,—-\\
/

Integrated disciplines { {
through overlapping and \ ,‘A\

sequencing Smeet S

———

Example: Students study problems or conduct
investigations that overlap and preogress through
the disciplines.

Training of the Trainers (TotT)
MavemmoTtAuio Kpntng

Analogy:
An automobile
manufacturing plant

(Bybee 2013)
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AIEMIZTHMONIKOTHTA STEM

Figure 8.9. STEM as a Transdisciplinary Course or Program

STEM

Transdisciplinary Analogy: Quartet of
musicians
playing together

Example: A school could provide a capstone course
called Sustainable Society.

(Bybee 2013)
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IDENTITIES (ERASMUSH)

AIENIZTHMONIKH STEM EKMNAIAEY2zH
CURRICULAR ISSUES

*  AMnAentibpaocn MaBnuatikwyv & Ouokic ( mapaBoAlkn kivnon)
*  EmiotAung umoloylotwyv & Mabnuatikwy (kpumtoypadia)

ADVANCED TOPICS
* Navoteyxvoloyia
* Movtéla Co-VID
e KAwpatiki aAlayn
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IDENTITIES (ERASMUS+)

AIENIZTHMONIKH STEM EKMNAIAEYZH

* BOUNDARY OBJECTS
* BOUNDARY CROSSING

(ErmotnuoAoyia, YAwooo, EVVOLWY, OVTLKELHEVA KATT.)

Training of the Trainers (TotT)
¢ NavemoTipio KpAtng
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IDENTITIES (ERASMUSH+)

MHXANIZMOI MAOGHZzH2

e Taurtortoinon (ldentification)

» Juvepyaoia (Coordination)

* Avaotoyaouoc (Reflection)

* Metaoxnuatiouoc (Transformation)

(Akkerman & Baker 2011)
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in STEM for Teaching :

1) Tautotroinon (ldentification)

H raurorroinon eutrepiéxel éva mpoBAnUATIONO
OXETIKA ME TNV KEVIPIKN) TAUTOTNTA TOU KABE

TEQIOU OTIC KOIVES EPEUVNTIKES TTEPIOXECS.

(Akkerman & Baker 2011)
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2) Zuvepyaoia (Coordination)

H pdBnon oe d1acuvopIOKESG TTEPIOXEC WC Ogua
ouvepyaoiag, OTTou Ta OIOCUVOPIAKA QVTIKEIMEVQ

mmaidouv BonBnTIkG poAo.

(Akkerman & Baker 2011)
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3) Avaotoxaouog (Reflection)

2uveidnrorroinon  kai 01IaTuTwon Twv  dlaPopwV

UETASU TwV TTEQIWV N METASU TWV TTPAKTIKWV

(Akkerman & Baker 2011)
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E N l:tse'ltiil\gflcfiglri;z‘;fgmg ﬂGVETFIOTr']pIO Kpr']Tr]g
4) Metaoxnuatiopdog (Transformation)

Odnyei o€ PaBiEc aldayéC OTIC  TTPAKTIKEG,
EVOEXOUEVWC Kal aTn dnuioupyia véag “evoiaueonsg”

ITOAKTIKNG

(Akkerman & Baker 2011)
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AIEMIZTHMONIKOTHTA

AIAAZKAAIA KAl MAOGHZzH

« EmiAuon (peaAioTikou) TrpoBARpartoc (problem — solving)

 Md&Bnon péow Aigpeuvnong (Inquiry)
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MPAKTIKEZ AIEMIZTHMONIKOTHTAZ ZTO MAAIZIO
STEM EKNAIAEYZH2

2euivapia. Ewg 30 @oitntég

Anuioupyia opAdwWY PE TECOEPIC POITNTEG, OTTOU O KABEVAC €ixe Eva pOAo atrd
Ta STEM Tredia: Puaoikéc Emiotripeg, Madnuartika, Texvoloyia, Mnxavikn
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NMPAKTIKEZ AIEMIZTHMONIKOTHTAZ 2TO MAAIZIO
STEM EKMNAIAEYZHZ
2& UEYAAUTELO aKpOATNPIA Kal WHPIAKA:

Anuioupyia opuadwyv pe OUO — TPEIC QOITNTEG, Yyia TNV ETTIAUCH €VOC
TTPOBAANATOC JE UTTOXPEWTIKI TTApaKoAoUBNnon epyacTnpiwyv
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E N Interdisciplinarity ¢ NavemoTipio KpAtng
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MPAKTIKEZ AIEMIZTHMONIKOTHTAZ 2TO MNAAIZIO
STEM EKIMNAIAEYZHZ
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MPAKTIKEZ AIEMIZTHMONIKOTHTAZ ZTO MAAIZIO
STEM EKMAIAEYZHZ

* Aol £Z0IKEWOEITE PE TY) LPIOT) TOL VIHATOGTPAVPOD (Bpou.sag) EVIORIOTE Kat mmypdvn: g

ouvtcmypéveg xat 1o Babog omov evromilovrar adx yapuiv. Torobetsite Tov v oto
ONUEI0 TOL Ly pappaTos IOV PPICKETAL TO WEPL TOV PAG EVOILPEPEL KL [E TO TAKTPO WPT-find
EZ(YOUUE TIG GUVTETAYEVES.

Sonar

éva levydp peydda
tb(ip,«l Brpevtég

Agov aviinehixate tog anekoviletar Eva Yapt 6To NOYPappa, 06U QUIVETOL Va DIGPYEL KATOW
ovoyénon Pabove kar whijboug yapiiv?
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©

MPAKTIKEZ AIEMIZTHMONIKOTHTAZ 2TO MNAAIZIO
STEM EKMNAIAEYZHZ

Epeuva Apaonc:

Anuioupyia ouadwyv pe kaBnyntég B/Ouiag Extraideuong atrd dIaPOpPETIKES
e10IKOTNTEC STEM TTEdiWV:

Quoikéc Emornuec, Mabnuarika, TexvoAoyia, Mnyavikn
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(Evepyelakd autévouo drone/agpotrAdvo yia TTUPAac@AAEI)

§1
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AIEMIZTHMONIKOTHTA ZE MH TYNIKA
MEPIBAAAONTA MAOHZHX

AFM MovTéAo (NavoTtexvoAoyia)
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lMepaitépw TANPOPOPIES.

dstavrou@uoc.gr

&
edthe@edc.uoc.gr
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