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Executive summary (EN)

In recent years the interest of the international education community in the promotion of
STEAM Education has been considerably increased. This interest has resulted from the belief
that STEAM - literate citizens may cope better with present and future life demands than
citizens who do not possess STEAM - related knowledge and skills. The transformation of the
interest in STEAM Education into concrete school practice is carried out through various
measures such as the introduction of STEAM disciplines in the existing school curricula, and

the training of teachers in implementing STEAM education activities.

In this context the challenging issue of the education of students with Mild Disabilities
acquires new important dimensions. The well — known learning difficulties of these students
necessitate the adoption of new instructional solutions that will facilitate their productive
participation in STEAM Education activities. Otherwise, the learning distance of students with
Mild Disabilities from their classmates without disabilities may become unmanageable. In this
regard, the contribution of the SpicE project may be significant, as its main focus is to present

functional solutions for effective teacher training in Inclusive STEAM Education.

In order to achieve the project’s main goal, the participating partners conducted a
systematic review of STEAM and Inclusive education practices implemented in their countries
and also worldwide. Moreover, they investigated the knowledge of pre- and in-service teachers
from their educational systems with regard to (a) the present situation of Inclusive STEAM
Education in each country, and (b) the conceptualizations of important Inclusive STEAM
Education dimensions. Additionally, teacher attitudes preferences were explored in reference
to the prospect of participating in specialized training programs focusing on this complex issue.

Main results of these research efforts were the following.

(a) With regard to STEAM education:
¢ Different perspectives and foci about STEAM education and noteworthy diversity even
in key notions of the field were recorded both at international and national levels.
e Many STEAM scholars and practitioners seemed to struggle with an integrated
approach to Arts.
e The connections among content literacy, reading and STEAM Education, as well as

the creation of literacy-embedded STEAM Education programs have gained the
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attention of researchers, in an effort to remove the boundaries between traditional
academic subjects, such as Liberal Arts, and the STEAM disciplines.

Implementation of STEAM Education requires the joint effort of humerous agents
including policy-makers, government officials, school administrators, and teachers.
Teachers’ perceptions of STEM subjects appeared as having inconsistent relationship
to their years of teaching experience and might be mediated by their interest in STEM
disciplines.

Teachers’ willingness to implement STEM curriculum was found to be directly affected
by their self-efficacy beliefs and the value they place on STEAM Education.

Lack of quality assessment tools, appropriate curricula, planning time, and knowledge
of STEAM disciplines seem to be regarded by many teachers, both internationally and
in the SpicE countries, as important challenges and barriers to STEAM initiatives.
The importance of appropriate initial and in-service teachers’ training as a prerequisite
for effective STEAM Education was a common finding of the respective literature
review and research.

All four countries of the SpicE project were found to be at a phase of intense
discussions, explorations, and changes. However, primary students with Mild
Disabilities had not been included systematically in the efforts to plan, organize, and

implement STEAM education activities.

(b) With regard to inclusive education:

It is widely theorized that inclusive education should provide a barrier-free learning
environment for all learners, regardless of their individual differences, and not be
confined to students with disabilities. However, in practical terms most countries
continue to understand inclusive education primarily as support for learners with special
educational needs and/or disabilities.

In reference to definitions, assessments, organizational issues, and educational
traditions referring to inclusion the situation in the four countries, and also
internationally, is characterized by noteworthy diversity.

Conversion of the theory on Inclusion into concrete school practice is a very challenging
task that may be facilitated through the use of clear goals and concrete evaluation

criteria in the case of each inclusion program realized in a specific context. This fact is
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realized but not put to practice in most countries, including the countries participating
in the SpicE project.

The range of the supports necessary for implementing successful Inclusion in a general
classroom may be very wide, due to the diverse student needs. This fact creates
frustration among teachers.

Despite their differences regarding the progress in various parameters of Inclusion, all
four countries of the SpicE project are at a phase of intense discussions,

explorations, and implementations. A main element of these processes is the

recognition of the need for appropriate teacher training in the specifics of Inclusion.

(c) With regard to pre- and in-service teacher knowledge, attitudes and training needs

pertaining Inclusive STEAM Education

The pre- and in-service teachers from the four participating countries reported
considerably higher familiarity with the notions and the practices of inclusive education
compared to STEAM Education or Inclusive STEAM Education.

The level of teacher satisfaction from the already implemented STEAM or Inclusive
Education programs in their countries was found as rather low.

Pre- and in-service teachers from the four countries tended to have a fair grasp of
several basic theoretical premises of Inclusive STEAM Education, although they also
exhibited some false understandings, especially in reference to the importance of
certain factors such as the role of the curriculum, the significance of educational
assessment, and the need for theoretical documentation of the implemented practices.
Teachers mentioned the lack of sufficient educational resources and the increased
workloads as important factors obstructing the implementation of Inclusive STEAM
Education.

Appropriate training of school teachers was recognized as a powerful agent that might
compensate for eventual insufficiencies of other educational factors.

Pre- and in-service teachers expressed their strong interest in learning about STEAM,

Inclusion, and the combination of the two fields.

Although the samples from the four countries participating in SpicE were diverse, their

knowledge, attitudes, and perceived training needs in reference to Inclusive STEAM Education

converge to a considerable degree. This conversion allowed the realization of a Gap Analysis
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(validated by teacher representatives and Associations), that yielded useful information for
implementing the next steps of SpicE. In specific, the Gap Analysis revealed that training of in-
service teachers in Inclusive STEAM Education should prioritize the learning goals as follows:

Goals of high importance: practical solutions for inclusion, STEAM in daily school practice,
specific methodology for Inclusive STEAM Education, potential of STEAM Education in
promoting Inclusion, assurance of student learning progress, assessment of students with mild
disabilities

Goals of medium importance: curriculum adaptation, STEAM in integrated classes,
theoretical training in STEAM Education

Goals of low importance: specialty in STEAM fields, integrating learning objectives.

In the case of pre-service teachers, the training program should set the following goals:

Goals of high importance: practical solutions for inclusion, specific methodology for Inclusive
STEAM Education, theoretical training in STEAM Education

Goals of medium importance: potential of STEAM Education in promoting Inclusion,

assurance of student learning progress,

Goals of low importance: STEAM in daily school practice, curriculum adaptation, STEAM in

integrated classes.

Obviously, the priorities for each group differ but in essence their training needs are very
similar, especially considering the fact that the training program will be wide enough to

incorporate many different subjects and skills.

Co-funded by the
Erasmus+ Programme _ 7
of the European Union



T2.1 Collection and analysis of STEAM Special Education practices

SPICE ‘g%

Speclal EduCation STEAM Academy

Executive summary (GR)

Ta TeAeuTaia Xpovia TO evOIAQEPOV TNG BIEBVOUG EKTTAIBEUTIKNG KOIVOTNTAG yIa TNV TTpowdnon
TNG ekTTaideuong STEAM éxel augnBei onuavtikd. Autd 1O evOIOQEPOV TTPOEKUYE ATTO TNV
TreTToibnon Ot o1 TToAiITeG pe STEAM ypauuaTIoONO, NTTOPOUV VA AVTIMETWTTIOOUV KOAUTEPA TIG
TTAPOUCES Kal TIG MEANOVTIKEG ATTAITACEIG TNG WG atmd Toug TTOAITEG TTou dev dlaBEToUV
YVWOoEIG Kal 6€610TNTES TTOU oXeTiCovTal ue T0 STEAM. O peTaoXnUATIONGS TOU evBIAQEPOVTOG
yia 1o STEAM o€ OUYKEKPIYEVN OXOAIKR TTPAKTIKI TTPAYMATOTTOIEITAI HECW OIAPOPWY PETPWYV,
OoTTwg n elcaywyy STEAM Oguatikwv OTO  UTTAPYXOVTA OXOAIKA TTPOYPAUUATA KOl N

ETTIUOPPWIC TWV EKTTAIBEUTIKWYV YIA TNV UAOTTOINON EKTTAIOEUTIKWY dpacTtnploTTwyv STEAM.

2710 TTAQioI0 autd TO TTPOKANTIKG {NTNUA TNG EKTTAIdEUONG TwV PaBNnTwV Pe ‘HTTiEG Avarinpieg
atrokTé véeg onuavTikEG dlaoTdoelg. O1 ywwoTEéG HaBnoIakéG SUOKOAIEG QUTWV TwV PaBnTwyv
KaBioTolv avaykaia Tnv uloBETnon véwv SIBAKTIKWY AUCEwv TTOU Ba dlEUKOAUVOUV Thv
TAPAYWYIKA OCUMMPETOX Toug ae Opaotnpidtnteg STEAM. Alo@opeTikd, n PaBnoiakn
amoéoTaon Twv Pabntwy pe ‘Hmeg Avarmmpieg atrd Toug CUPPABNTES TOUG XwpIig avaTrnpia
MTTOPEN VO KaTaoTEl un dlaxeipioiun. Ao auth Tnv admown, n cupBoAr Tou épyou SpicE ptropei
va gival oNUAvTIKN, KaBWwg o KUPIOG OTOXO0G TOU €ival va TTapoucidoel AsIToupyikéG AUCEIS yia
TNV ATTOTEAEOPATIKA ETMIUOPOWON TWV EKTTAIBEUTIKWY OTNV CUUTTEPIANTITIKN €KTTAIdEUCN
STEAM.

Mpokeluévou va emTeuxBei o KOPIOG OTOXOG TOU £PYOu, OI CUMMETEXOVTEG ETaipol
TTPAYHMATOTTIOINCAV MIO CUCTNUATIKA avaokétnon Twv TpPakTikwy STEAM kai Twv
OUMTTEPIANTITIKWY EKTTAIOEUTIKWY TTPAKTIKWY TTOU €QapUOlovTal OTIG XWPES TOUG GAAG Kal
TTaykooMiwg. ETiTAéov, Olgpelvnoav TIC YVWOEIG TwWV MEANOVTIKWY KAl €V €VEPYEia
EKTTAIOEUTIKWYV ATTO Ta EKTTAIOEUTIKA TOUG CUCTHUATA, 600V apopd (a) TNV TTapolca KATaoTaaoT
NG ouutepiAnwng Tou STEAM oe kd@Be xwpa kai (B) TIC €vVVOIOAOYAOEIS ONUAVTIKWY
olactdoewv Tou STEAM oT1n ouptrepIAnTimikn ektraideuon. EmmmAfov, SigpeuvnBnkav ol
TIPOTIUACEIC KAl OTACEIS TWV EKTTAIOEUTIKWY OE OXECN ME TNV TTPOOTITIKY) CUMMETOXNG O€
€€EIOIKEUPEVA EKTTAIOEUTIKA TTPOYPAPUATA TTOU €0TIAJOUV O€ auTO TO TTEPITTAOKO CrTnua. Ta

KUpIa OTTOTEAECUOTA AUTWY TWV EPEUVNTIKWY TTPOCTTABEIWY gival Ta akdAouba:

a) Ooov agopd Tnv ektmaideuon STEAM:

Co-funded by the
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O1 SI0QOPETIKEG TTPOOTITIKEG KAI N €0TIOON OXETIKA Pe TNV ekTTaideuon STEAM kal Thv
agloonuUEiwTN TTOIKINOPOP®IO AKOWPN KAl € PACIKEG £VVOIEG TOU TOPEQ KATAYPAPNKAV
1600 o€ BIEBVEG 600 Kal o€ €BVIKA eTTiTTEDA.

MoAAoi peAeTnTéC Kal eTTayyeApaTtieg Tou STEAM @dvnkav va duokoAsUovTal PE HIa
OAOKANPWEVN TTPOCEYYION TWV TEXVWV.

O1 ocuvdéoelg PETAEU TOU YPAUUATIOPOU TTEPIEXOMEVOU, TNG avdAyvwong Kal Tng
ektraideuong STEAM, kaBwg kai n dnuioupyia TTpoypaupdTwy ektraidsuong STEAM
TTOU EVOWMATWVOUV TOV YPAUUATIONO £XOUV KEPDIOEI TNV TTPOCOXNA TWV EPEUVNTWY, OF
Mia TTpooTrdfsia va apbolv Ta 6pia HPETALU TWV TTOPAdOCIOKWY  OKASNUATKWY
MaBnuaTwy, 6TTwg oI PiIAeAeUBepeg TExveg, Kal Twv KAGdwv STEAM. H epapuoyn g
ekmaideuong STEAM arrairei v Koivll  TTPOOTTABEI0  TTOAAWY  TTAPayovTwy,
OupTTEPIAOUBAVOUEVWY  TWV  UTTEUBUVWY  XApagng TIOANITIKAG, Twv  KUBEPVNTIKWY
aglwPaToUuxwV, Twv BIEUBUVTWYV OXOALIWV KAl TWV EKTTAIOEUTIKWV.

O1 avTIANqYEIG TwV eKTTAIBEUTIKWY Yia Ta pabiuata STEM @aivetal va unv Bpiokovral
o€ avTioToiXIon Je TNV TTOAUETH OIBAKTIKA TOUG EUTTEIpIa Kal va diapegoAaBouvTal atmo
TO €vOIAQEPOV TOUG Yia Toug KAGdoug STEM.

H mpoBuuia Twv eKTTAIBEUTIKWY VA €£QAPUOCOUV TO TTPpoypauua otoudwyv STEM
Bpédnke va emnpedletal dueca atd TIC TETTOIBACEIC TOUG YA TNV  AUTO-
ATTOTEAECPATIKOTATA KaIl TNV agia TTou divouv oTnv ektTaideuon STEAM.

H éMeyn epyaleiwv agiloAdynong g ToidTNTAG, KATAAANAWY TTPOYPANUATWY
otroudwy, diaxeipiong Xpovou Kal yvwaong Twv kKAadwv STEAM @aivetal va Bewpeital
aT1To TTOAANOUG eKTTAIOEUTIKOUG, TOOO d1EBVWG 600 Kal OTIG XWPES SpicE, wg onuavTikég
TTPOKANCEIG Kal ENTTOdIO OTIG TTPWTOROUAIEg STEAM.

H onuacia TG KATAAANANG apXIKAG Kal  evOOUTTNPECIOKNG KATAPTIONG TwV
EKTTAIOEUTIKWV WG TTPOUTTOBEC NG YIa TNV aTTOTEAEGUATIKN ekTTaideucn STEAM rtav éva
KoIvO eUpnua TNG avTioToixng BIBAIOYPAQIKAS avAOKOTINGNG Kal £PEUVAG.

O1 1€é00oepig (4) xwpeg Tou €pyou SpicE Bpébnkav o€ pia @daon Eviovwy oulnTroewy,
egepeuvnoewy Kal aAaywv. QoTé00, o1 yabnTtég TNG TTPWTORABUIAG ekTTaidEUONG UE
NmeEg  avarnpieg Oev  €Xouv  OUUTTEPIANGOEI  ouoTNUATIKA OTIG  TTPOCTIABEIEG

oxedlaopoU, opyavwong Kal UAOTTOINONG dpacTnpIoThTWV eKTTaideuong STEAM.
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B) Ooov agopd TNV ekTTaidEUOT XWPEIG ATTOKAEIOUOUG:

Ocewpeital eUPEWG ATTOBEKTO OTI N CUMTTEPIANTITIKY EKTTAIOEUCN TTPETTEI VO TTAPEXE! Eval
HaBnoIakd TTePIBAAOV Xwpig euTTOdIa yia OAOUG TOUG POBNTEG, avegdpTNTa ATTO TIG
QTOMIKEG TOUG DIAPOPEG, KAl va PNV Treplopi¢eTal oe pabntég pe avarnpieg. Qotéoo,
oTnV TTPA¢N, Ol TTEPICCOTEPEG XWPEG £CAKOAOUBOUV va KOATAVOOUV TNV eKTTaideuon
XWPIG OTTOKAEIOPOUG KUPIWG WG UTTOOTAPIEN Vi paBnTéG Pe €IOIKEG EKTTAIOEUTIKEG
QVAYKEG KaI/f) avaTtrnpieg.

Ava@opikd pe TOuG OpPICHOUG, TIG OEIOAOYNOEIG, TO OPYOAVWTIKA {NTHMOTA KAl TIG
EKTTAIOEUTIKEG TTAPADOCEIG TTOU AVAPEPOVTAl OTNV EVTAEN, N KATAOTOON OTIG TEOOEPIG
XWPEG, AAAG Kal BIEBVWG, XapaKTNEICeTal aTTd HIa agloonEiwTn TTOIKIAOPOPYIa.

H peTatpot TNG Bewpiag yia Tn CUPTTEPIANWN O€ CUYKEKPIPEVN OXOAIKF) TTPOKTIKI €ival
€va TTOAU BUOKOAO £pyo TTOU UTTOPET va BIEUKOAUVOET pEoW TNG XPHONG APV OTOXWV
KAl OUYKEKPIMEVWY KPITNPIWV agloAdynong oe KABe TrepiTTTwon TTPOYPANUOTOG
OUNTTEPIANWNG TTOU TTPAYMOTOTIOIEITAI O€ éva OUYKEKPIWEVO TTAQiCI0. AUTO TO YyeEyovog
TpaydaToTrolEiTal  aANG dev  €QapPOleTal  OTIC  TTEPIOCOTEPEG  XWPEG,
OUNTTEPIAOUBAVOUEVWV TWV XWPWV TTOU CUHMETEXOUV OTO €pyo SpicE.

To €UpOG UTTOOTNPIKTIKWY PETPWV TTOU QTTAITOUVTAI YIA TNV EQAPUOYNR TNG ETTITUXOUG
OUMTTEPIANWNG O€ IO YevIKA TAEN MTTOPEl va €ival TTOAU peydAo, Adyw Twv
OIAPOPETIKWY AVAYKWY TwV Hadntwyv. To yeyovag autd dnuIoupyEi aTToyorTEUGH GTOUG
EKTTAIOEUTIKOUG.

Mapd TIC dIAPOPESC TOUG OXETIKA ME TNV TTPO0O0 O¢ BIAPOPES TTAPAUETPOUS TNG
ZUMTTEPIANWNG, KAl Ol TEOOEPIG XWPES TOU £pyou SpicE BpiokovTal o€ pia ¢aon Eviovwy
oulntnocwyv, egepeuviocwv Kal UAOTTOINCEWY. KUpIo OTOIXEIO auTwV TwV JIadIKACIWYV
gival N avayvwpion TG avaykng yia KAaTtaAANAn emuép@waon Twy EKTTAIDEUTIKWY OTIG

I0I1TEPOTNTEG TNG ZUMTTEPIANYNG.

y) Ooov agopd TIG YVWOEIG, TIG OTACEIG KAl TIG ETTINOPPWTIKEG AVAYKES TWV EKTTAIOEUTIKWV

TIPIV KAl KATA TN OIAPKEIA TNG £PYACIAG TOUG OXETIKA UE TNV CUMTIEPIANTITIKA EKTTAIdEUON
STEAM:

O1 YeANOVTIKOI Kal €V EVEPYEIQ EKTTAIOEUTIKOI ATTO TIG TEOTEPIG OCUPMETEXOUOEG XWPEG
QVEPEPAV ONMPAVTIKA MEYAAUTEPN E€EOIKEIWON HE TIG €VVOIEG KAl TIG TTPOKTIKEG TNG
EKTTAIOEUONG XWPIG OTTOKAEIOPOUG 0€ OUyKpIon pE TNV ekmraideuon STEAM A tnv
ektTaideuon STEAM xwpig atTOKAEIOHOUG.
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e To eTmitTedo IKAVOTTOINONG TWV EKTTAIDEUTIKWY aTTO TA AdN £QapPolOuEva TTPOYPAUUATA
STEAM A ZuputrepIAnTITIKNAG EKTTai®EUONG OTIG XWPES TOUG BPEBNKE AANOV XaUNADS.

e O1 YeANOVTIKOI KaI €V EVEPYEIQ EKTTAIBEUTIKOI ATTO TIG TECOEPIG XWPEG ETEIVAV VA £XOUV
KATOVOAOEI ETTAPKWG APKETES BAOIKES BeWPNTIKES TTPOUTTOBECEIG TNG ZUPTTEPIANTITIKAG
Exkmaideuong STEAM, av kal TTapouciacav €1Tiong KATToIEG AavBaopéveS avTINAWYEIG,
eI0IKA o0€ OX€on Me TN oOnpooia opiIcPévwy TTApayOvTwy OTTWG O POAOG Tou
TTPOYPAPKATOG OTTOUdWY, N ONPacia TNG eKTTAIOEUTIKAG agloAdynong Kal n avdaykn
BewpnTIKAG TEKUNPIWONG TWV EQAPUOCOUEVWV TTPOKTIKWV.

o O1 ekmTaudeuTIKOi avépepav TNV EAAEIYN ETTAPKWYV EKTTAIOEUTIKWY TTOPWY KAl TOV
augnNUEVO POPTO EPYATIAC WG CNPAVTIKOUG TTAPAYOVTEG TTOU EUTTOBICOUV TNV EQAPUOYA
NG ZupTrepIANTITIKAG EkTTaideuong STEAM.

e H KatdAANAN ETMPOPPWON TWV EKTTAIOEUTIKWY AVOYVWPIOTNKE WG €vag 10XUPOg
Tapdyovtag TTou Ba PTTopoUcE va QvTIOTABUIoEl evOEXOUEVEG QVETTAPKEIEG AAAWV
EKTTAIBEUTIKWV TTOPAYOVTWV.

e O pyeA\ovTIKOI Kal 01 €V evepyeia eKTTAIOEUTIKOI EEEQPATAV TO EVTOVO £VOIAPEPOV TOUG

va pdbouv yia o STEAM, Tn ZuptrepiAnyn Kai Tov ouvouaoud Twv OUO TOPEWV.

MapoAo Tou Ta deiydaTa aTrd TIC TECOEPIG XWPEG TTOU CUMMETEIXav oTo SpicE ATav
OIAPOPETIKA, Ol YVWOEIG, Ol OTACEIS KAl O AVTIAGUBAVOUEVEG EKTTAIOEUTIKEG AVAYKEG TOUG O€
oX£0N ME TN CUPTTEPIANTITIKYA ekTTaideuan STEAM cuykAivouv og onuavTiké Babud. Auti n
METOTPOTIN ETTETPEWE TNV TIpaypartotroinon Miag AvdAuong Kevwv (ETIKUpwWPEVNG aTTd
EKTTPOOWTTOUG EKTTAIOEUTIKWY Kal ZUAAGYOUG), n oTToia atmédwoe XPAOIKES TTANPOPOpPIES yia
TNV UAoTroinon Twv €mMOPeEVWY PnudaTwy Tou SpicE. Zuykekpiyéva, n Availuon Kevwv
atToKAAUWE OTI N KATAPTION TWV £V EVEPYEIA EKTTAIOEUTIKWY OTN ZUMTTEPIANTITIKA EKTTaideuon
STEAM Ba 1rpétrel va BEa€l wg TTPOTEPAIOTNTA TOUS JaBnoIakoUg 0TOXOUGS WG £ENG:

Z16X01 UYNAAS ONUAVTIKOTNTAG: TTPOKTIKEG AUCEIG yia Tn oudtrepiAnyn, STEAM oTtnv
KabnuepIivl OXOAIKA TTPaKTIKA, €I0IK HeBodoAoyia yia Tnv exkmmaideuon STEAM xwpig
aTToKAEIoNOUG, duvaTtdTnTeG TNG eKkTTaideuong STEAM oTnv TpowBnon TNG CUPTTEPIANYNG,
d1ao0@AaAion TNG Habnoiakng TTPOGdOU TWV PaBNTWV, agIoAGYNon HaBNTWYV PE NTTIEG avaTTNPIEG
Z1ox0l MEONG ONMAVTIKOTNTOG: TIPOCAPUOY TIpoypduuatog otroudwyv, STEAM oe
OAOKANPWHEVEG TAEEIG, BewPNTIKA KATAPTION OTNV ekTTaideuon STEAM

Z1ox0!1 XapunAng onuavTikeTNTAG: €1dikeuon o€ Topeic STEAM, evowpdTwon pabnoiokwyv

OTOXWV.
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2TNV TTEPITITWON TWV HEAAOVTIKWV EKTTAIDEUTIKWY, TO TTPOYPAMMA EKTTAIdEUONG Ba TTPETTEI VA
B£Te1 TOUG aKGAOUBOUG OTOXOUG:

216X01 UYNARG ONUAVTIKOTNTAG: TTPAKTIKEG AUCEIG YIa TN CUMTTEPIANWN, €10IKN peBodoAoyia
yia Tnv ekTraideuon STEAM Xwpic OTTOKAEIOUOUG, BewpnTIK KATAPTION OTNV eKTTAideuon
STEAM.

2T10X01 héoNG ONMAVTIKOTNTAG: duvaTdTNTEG TNG eKTTaiIdEUong STEAM oTtnv TTpowdnon TG
OUNTTEPIANWNG, BIaCcPAANION TNG HABNGCIOKAG TTPOGBOU TWV HadnTwy,

216X01 XOMNARG onuavTIKOTNTAG: STEAM OTnV KaBnuepIvr) OXOAIKN TTPOKTIKY, TIPOCAPHOYA
ToU TTPpoYpPAapaTog atroudwy, STEAM og oAokAnpwpéveg TaEeIG.

Mpo@avwg, o1 TTPOTEPAIOTNTES VI KABE oudda dia@épouv, aAAG GTNV ouaia Ol EKTTAIOEUTIKEG
TOUG aVAYKEG €ival TTOAU TTAPOPOIEG, EIDIKA AAUBAVOVTAG UTTOWN TO YEYOVOGS OTI TO EKTTAIOEUTIKO
TPOYpappa Ba gival apkeTd eupu OUTWG WOTE VA EVOWHATWVEI TTOAAG SIAQOPETIKA BEpaTa Kal

0e€IoTNTEG.
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Executive summary (BG)

Mpe3 nocnegHuTe roguMHN MHTEPECHT Ha MexayHapopHaTa obpasoBaTterniHa OBGLLHOCT KbM
nonynspusnmpaHeTo Ha STEAM o6pa3oBaHMETO Ce yBENUYM 3HAYUTENHO. TO3M UHTEpec e
pesynTtaT oT ybexaeHuneto, ye STEAM - rpamoTHUTE rpaxaaHu moraT ga ce crnpaBaT Mno-
[obpe ¢ HacToAWmnTE U BbAELLNTE XKUTENCKN U3UCKBAHNSA, OTKOSIKOTO rpaXkgaHuTe, KOUTo He
npuTexxaeaTt 3HaHUS U YMeHUs, CBbp3aHn cbCc STEAM. TpaHchopMupaHeTo Ha UHTepeca KbM
STEAM 06pa3oBaHMETO B KOHKPETHA YYMIuLLHA NpakTUKa ce OCbLUEeCTBABA Ype3 pPasfimyHu
MepKM KaTo BbBexgaHe Ha STEAM OMCUMNNUHKU B CbLLECTBYBALLUMTE YUUITULLHX NporpamMm m
oby4yeHne Ha yunTenn 3a npunaraHe Ha STEAM obpasoBaTenHn JENHOCTMN.

B TO3M KOHTEKCT MNpeamsBMKaATENHMAT BBbMAPOC 3a OOy4YEeHMETO Ha ydYeHUUU C YMepeHu
obyunTenHn 3aTpyaHeHuss npugobmBa HOBM BaxHU wu3amepeHus. [obpe usBecTHUTE
obyunTenHn TPygHOCTM HA TE3M YyYeHMUM HanaraT MpMEMaHeTO Ha HOBM peLleHusa 3a
obyyeHne, KOUTO LLUEe YNECHAT TAXHOTO MPOAYKTMBHO y4vactne B STEAM obGpasoBaTtenHu
AenHocTu. B npotuBeH criyyan guctaHumaTa Mexay obyyeHme Ha yvyeHuuu ¢ obyyuTenHu
3aTpyAHEHNS U TeXHUTe CbyveHuumn 6e3 yBpexxaaHnsa Moxe Aa cTaHe Heynpasnsema. B Tosa
OTHOLLEHWNE MPUHOCHT Ha NpoekTa SpicE Mmoxe aa 6bae 3HaunTeneH, Tbi KATO OCHOBHUAT MY
doKyc e aa npeacraBn (PYHKUMOHAMNHN peLleHns 3a ePeKTMBHO OByYeHne Ha yunTenu BbB
npuobuwasawio STEAM obpasoBaHue.

3a pga nocturHaT OCHOBHaTa Uen Ha NpoekTa, yyacTBalmuTe MapTHbOPW W3BbPLUMXA
cuctematmyeH nperned Ha STEAM 1 npaktukuTe 3a npmobLuasallo obpasoBaHme, npuiaraHu
B TEeXHUTe CTpaHu, a cbwo M no cseta. OcsBeH ToBa, OAxa m3cnegBaHU 3HaHWSATaA Ha
CTyOQeHTUTe MO nejarormka WM Ha JdeucTealiMTe nefarosn B paMKMTE Ha TexHuTe
obpasoBaTernHM CcUCTeEMM MO OTHOLLEHME Ha (a) HacTosiwaTa cuTyaumsa Ha npuoblaBalloTo
STEAM obpa3oBaHue BbB BCsika cTpaHa 1 (6) KoHUenTyanM3aummTe Ha BaXKHU N3MepeHns Ha
npuobuwaeawioto STEAM obpasoBaHue. OcBeH ToBa Gsxa Mpoy4YeHU npennouYnTaHuaTa Ha
yuyntenute no OTHOLUEeHWe Ha nepcriekTMBaTa 3a yyYacTue B cneuuanusvpaHu nporpamu 3a
obyyeHne, OKycupaHu BbPXY TO3U CrnoxeH Bbnpoc. OCHOBHUTE pe3yntaTu OT Te3u

nacnegoBaTtesiCkm ycunma ca cnegHuTte.

(a) OTHocHO STEAM o6GpasoBaHue:
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PasnnuHn rmegHn  TOukM M POKycu OTHOCHO STEAM o6pasoBaHMeETO U
3abenexuTenHo pasHoobpasve [Oopu B KNOYOBM MOHATMS B obnactta 6Gsxa
0oT6EenA3aHM KakTo Ha MeXAyHapoaHO, Taka U Ha HaLMOHANHO HMBO.

MHoro STEAM y4yeHn 1 NpakTULM u3rnexaa ce saTpygHsaBa ga nocodaT MHTerpupax
noaxod KbM U3KycTteaTa.

Bpb3kute Mexay rpaMoOTHOCTTa OTHOCHO CbAbpKaHue, 4veteHeTo U STEAM
obpasoBaHMeTO, KakKTO U Cb3gaBaHeTO Ha BrpageHn STEAM obpasoBaTtenHu
nporpamMu 3a orpamoTaBaHe NPUBNAKOXa BHUMAHMETO Ha uacrnegosartennte B oONuUT Aa
npemMaxHat rpaHuuuTe Mexay TPaguUMOHHUTE akKageMWyHu npegmMeTn, KaTto
cBobogHu nskyctea u STEAM gncuunnuHuTte.

BHeapsiBaHeTo Ha STEAM o6pa3oBaHue U3NCKBa CbBMECTHUTE YCUMNS Ha MHOXECTBO
3aMHTEPECOBAHM CTPaHU, BKIOYUTEMNHO NONUTULN, ObPXKABHU CAYXUTENMU, YUUNULLHA
AAMUHUCTPALMS U yUmTENN.

Bb3npuatmata Ha yuutermte 3a agucuunnuHmte  STEM  usrmexpga  umart
NPoOTUBOPEYMBA BPb3Ka C rOANHUTE UM NpenogaBaTeriCKuM ONUT U TEXHUA NHTEPEC KbM
ancumnnuunte STEM moxe ga 6bae npoBOAHMK B Ta3n obnacr.

YCTaHOBEHO €, Ye XeraHMeTo Ha yuyiTenuTte ga npunaraTt ydebHata nporpama no
STEM e npsiko NOBNUSIHO OT TEXHUTE yoexaeHns 3a cebe-e(peKkTUBHOCT N CTOMHOCTTA,
KoATO Npuaasat Ha STEAM obpasoBaHue.

Jluncata Ha WHCTPYMEHTU 3a OLeHsiIBaHe Ha KayeCTBOTO, MNoAxodsAwmM y4yebHu
nporpamu, BpemMme 3a nraHupaHe 1 nodHasaHe Ha STEAM gucuunimHnTe narnexga ce
cumTaT OT MHOIO YYUTENU, KAKTO B MEXAYHAPOAeH NriaH, Taka u B CTPaHUTE y4acTHUUMU
B SpicE, kaTo BaxHn npeamssmkatencTea n 6apuepn npeg STEAM nHuumatmeute.
3HayYeHNeTo Ha NOAXOAALLOTO MbpBOHaYanHo obyyeHne n obydeHne Ha yunTenm kaTo
npegnoctaBka 3a edektmBHo STEAM ob6GpasoBaHve e obla KoHcTaTauus oT
CbOTBETHUA Npernesn Ha nutepartypaTa u uscriegBaHus.

N yetupnte abpxaBu OT npoekta SpICE ce oka3axa BbB (pa3a Ha WMHTEH3UBHM
ANCKYyCUKM, MpOoyyYBaHUA M npoMeHu. Bbnpekn ToBa, npu paboTata C ydeHUUM C
o0yynTenHn 3aTpygHeHMs B HavaneH eTan, He ca Ounu BKIOYEHU CUCTEMATUYHO
ycunuaTa 3a nnaHvpaHe, opraHusvpaHe u npunaraHe Ha STEAM oGpasoBaTenHu

JENHOCTHU.

(b) OTHOCHO NpurobLiaBallo obpasoBaHue:
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LLinpoko pasnpocTpaHeHa e TeopusTta, Ye npmobuiaBawoto obpasoBaHue Tpsbea aa
ocurypsia y4ebHa cpefa 6e3 6apuepu 3a BCUYKM yyallum ce, HE3aBUCUMO OT TEXHUTE
WHOMBMAYANHW pasnuuus, a He Oa Ce orpaHuMvaBa A0 YYEHMUM C yBpeXpaHusi.
Bbnpekn TOBa, Ha npakTMka MNOBeYeTO CTpaHW npoabikaBaT Aa pasbupar
npuobaBaloto obpasoBaHMe NpeaMMHO KaTo NOAKPENa 3a y4valuy CbC crneumanHm
obpasoBaTenHm NoTPedHOCTU N/MNK yBpeXaaHusl.

Mo OTHOLWEHNEe Ha AeUHULNK, OLIEHKKN, OpraHM3aLmMOHHN BbNpocKu n obpasoBaTesnHu
TpaauLumm, OTHacALWM ce Ao npuobLlaBaHeTo, CUTyaumsiTa B YeTUpUTE CTPaHK, a CbLyo
N B MeXAyHapOAEeH MNraH, ce xapakTepuanpa CbC 0TNMYaBalLlo ce pa3Hoobpasue.
MpeBpbLlaHETO Ha TeopusaTa 3a NpuobLiaBaHe B KOHKPETHA yYunuvLHA NpakTuka e
MHOrO npeam3BMkaTenHa 3agada, KosiTo Moxe aa 0bae yrnecHeHa Ypes U3rnosi3aBaHeTo
Ha SCHW LEenn M KOHKPETHW KPUTEpUM 3a OLEeHKa B Crnyyam KbM BCsika nporpama,
peanuavpaHa B KOHKpPeTeH KOHTEKCT. To3n ¢hakT ce ocb3HaBa, HO He ce npwurara Ha
npakTka B NOBEYETO CTPaHM, BKIIIOYNUTENHO CTPaHUTE, yYacTBawm B npoekTa SpicE.
O6xBaTbT Ha nogkpenata, HeobxoguMmMa 3a OCbLIECTBABAHE Ha YCMELWHO
npuobwasaHe B oOwa knacHa cTasd, MOxe ga 6bae MHOro LWMPOK, nopaawu
pasHoobpa3HuTe NOTPeBHOCTN Ha ydyeHuumuTe. Toam hakT cb3gaBa pasoyapoBaHue
cpen yuutenure.

Bbnpekn pasnuumata um No OTHOLLEHME Ha Hanpegbka B pasfiMyHM napamMeTpu Ha
npuobLiaBaHe, 1 YeTUpuTe ObpXaBu OT NpoekTa SpicE ca BbB hasa Ha MHTEH3UBHU
ONCKycuKn, npoydBaHusi U BHegpsBaHusl. OCHOBEH €fleMeHT OT Te3u npouecu e
npu3HaBaHeTO Ha HeobxoaMMOCTTa OT MoAXogsAwo obyyeHne Ha yyuTenuTe B

cneundukaTta Ha nprobLLaBaHeTo.

(c) OTHOCHO 3HaHWETO, OTHOLWIEHWETO U ObOyunTernHuTEe NOTPEOHOCTM Ha CTydeHTUM Mo

negarorvka u negarorm4eckn cneumanucTu, kacaewm npmodwasawo STEAM obpasosaHne

lMpenogaBaTtenuTe OT YeTMpUTE ydacTBalM CTpaHuM CcbobLiaBaT 3a 3HaYUTENHO Mo-
BMCOKO MO3HaBaHe Ha MOHATMATA U NpakTUKuTe Ha nNpuobliaBaoTo obpa3oBaHue B
cpaBHeHne cbc STEAM obpasoBaHune unu MNpuobuaeaiwo STEAM o6pasoBaHue.
HMBOTO Ha yOoOBNETBOPEHOCT Ha yuuTtenute OT Bede BHegpeHute STEAM wunu
nporpamu 3a npuobuasawlo obpasoBaHMe B TEXHUTE CTPaHM € YCTaHOBEHO KaTo
A0CTa HUCKO.

CTyoeHTUTE M Negaro3n OT 4YeTMpuTe AbpXaBW Ca CKIOHHWM Aa pasbupat gobpe
HSKONMKO OCHOBHM TEOPETUYHW MpeanocTaBkM Ha npuobwasawoTto STEAM
obpasoBaHue, BbNPEKN Ye Te CbLLO Nokasdaxa HAKoW norpeLuHn pasbrpanHus, ocobeHo
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Mo OTHOLLEHWE Ha 3HAYMMOCTTa Ha onpegeneHn akTopu KaTo ponsTta Ha yvYebHaTa
nporpama, 3HA4YEeHMETO Ha OLEHsABaHEeTO W HeobxoaumMocTTa OT TeopeTUYHO
OOKYMEHTMpaHe Ha npunaraHuTe NpakTuKu.

*  YuuTenute nocouMxa JnmMncata Ha [OCTaTbyHO obpasoBaTeniHM pecypcu U
YBENUYEHOTO HaToBapBaHe KaTo BaXHW dhakTopu, Bb3NPenaTCTBaLLM NpunaraHeTo Ha
npuobuasaiioto STEAM obpasoBaHue.

* [loaxogswoTo obydeHne Ha negaroanTe BeLle NPU3HATO 3a MOLLIEH areHT, KOUTO MOXe
[a KOMMeHCcMpa eBeHTyanHaTa He4oCTaTbYHOCT Ha ApyrM obpasosaTesniHm hakTopu.

« CTygoeHTM n neparo3n mspassBaT CUMTHMA CU MHTEpec Ada HaydaT 3a STEAM,
npuobLiaBaHeTo U KOMOMHaUUATA OT ABeTe obnacTu.

Bbnpekn 4ye mnsBagkute OT 4YeTUpuUTE CTpaHW, ydacTBawum B SpicE, 6saxa pasHoobGpasHu,
TEXHUTE 3HaHWs, Harnacu n Bb3NpMeMaHu NoTPeBHOCTU OT 0byyYeHne MO OTHOLIEeHME Ha
npuobwasawoto STEAM obpasoBaHne ce 6nu3kum B 3HauuTernHa crteneH. VIMeHo Tasu
ONCKYyCusa no3BoSiM peanuaupaHeTo Ha Gap aHanu3 (BanugupaH OT npeacrtaBuTenu Ha
yunuTenu n acoumaumm), KOMTO dage noresHa vHopmauus 3a npunaraHe Ha crneasalmte
CcTbnkn Ha SpicE. lNo-KOHKPETHO, aHanM3bT Ha MNPOMyCKUTE paskpu, 4Ye oby4vyeHMeTO Ha
yuntenn Ha pabota B npuobwasawoto STEAM obpasoBaHue TpsibBa ga npuoputmusmpa
y4yebHUTe uenu, KakTo crneasa:

Llenn ¢ BMCOKa 3HA4YMMOCT. MNpaKTU4YeCKn pelweHus 3a npuobwasaHe, STEAM B
eXedHeBHaTa yuunuwHa npaktuka, cneundmyHa metogonorus 3a npuobwasawo STEAM
obpasoBaHue, noteHuman Ha STEAM oGpa3oBaHMETO 3a HacbpyaBaHe Ha NpuobLuaBaHeTo,
ocurypsiBaHe Ha Hanpeabka B 00yYEHNETO Ha yYeHULMTE, OUEHKa Ha YYeHUUM C 0ByYnTenHu
3aTpyaHeHus

Llenu cbc cpegHa 3HAaYMMOCT: aganTupaHe Ha ydebHaTa nporpama, STEAM B HTErpupaHu
KnacoBe, TeopeTndHo obydenne no STEAM obpaszoBaHMeTo

Llenu ¢ Hucka 3Ha4YuMmMmocT: cneunanHoct B STEAM obnactn, nHrerpmpatum y4ebHm uenu.

B cnyyan Ha cTygeHTWTEe MO negaroruka, nporpamaTta 3a obydveHue TpsbBa ga nocrtasu
cnegHvTe Lenu:

Llenn ¢ Bucoka npaktuyHu peweHus 3a npuobliaBaHe, cneumduyHa meTogonorus 3a
npuobwasawo STEAM obpasoBaHue, TeopeTudHo obyyeHne B STEAM obpasoBaHune

Llenu cbc cpegHa 3HauMmocT: noteHuman Ha STEAM o6Gpa3oBaHne 3a HacbpyaBaHe Ha
nprvobwaBaHeTo, OCUrypsBaHe Ha Hanpeabka Ha 00y4eHNeTO Ha ydeHuuuTe,

Llenn ¢ Hucka 3HauumocT: STEAM B exeaHeBHaTa yuunuuiHa nNpakTuka, agantupaHe Ha

yyebHaTa nporpama, STEAM B nHTerpupaHuTe Krnacose.
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OueBngHo NPUOPUTETUTE 3a BCAKa rpyna ce pasnmyasaT, HO NO CbLEeCTBO TEXHUTE HYXXON OT
O6y‘-|eH|/16 ca MHOro cXofHu, 0cobeHo npeasna d)aKTa, ye nporpamMarta 3a o6yL|eH|/|e e 6bae

OOCTaTb4HO LWMPOKA, 3a Aa BKIKYBa MHOIO pas3rnmnyHn npeamMmeTn U ymeHus.
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Executive summary (SP)

En los ultimos afios ha aumentado considerablemente el interés de la comunidad educativa
internacional por la promocion de la educacion STEAM. Este interés se debe a la creencia de
gue los ciudadanos alfabetizados en STEAM pueden hacer frente mejor a las exigencias de
la vida presente y futura que los ciudadanos que no poseen conocimientos y habilidades
relacionados con STEAM. La transformacion del interés por la educacion STEAM en una
practica escolar concreta, se lleva a cabo a través de diversas medidas, como la introduccion
de disciplinas STEAM en los programas escolares existentes y la formacion del profesorado
en la aplicacién de actividades de educacién STEAM.

En este contexto, la dificil cuestion de la educacion de los estudiantes con diversidad funcional
leve adquiere nuevas dimensiones importantes. Las conocidas dificultades de aprendizaje de
este alumnado exigen la adopcién de nuevas soluciones pedagodgicas que faciliten su
participacion productiva en las actividades de educacion STEAM. De lo contrario, la distancia
de aprendizaje del alumnado con diversidad funcional leve con respecto a sus compaferos y
companeras sin diversidad funcional puede llegar a ser inmanejable. En este sentido, la
contribucién del proyecto SpicE puede ser significativa, ya que su principal objetivo es
presentar soluciones funcionales para una formacion eficaz del profesorado en educacion
STEAM Inclusiva.

Para alcanzar el objetivo principal del proyecto, los socios participantes llevaron a cabo
una revision sistematica de las practicas STEAM y de educacion inclusiva aplicadas en sus
paises y también en todo el mundo. Ademas, investigaron los conocimientos del profesorado
en activo y en formacion de sus sistemas educativos con respecto a (a) la situacion actual de
la Educacion STEAM Inclusiva en cada pais, y (b) las conceptualizaciones de importantes
dimensiones de la Educacion STEAM Inclusiva. Ademas, se exploraron las preferencias de
actitud del profesorado en referencia a la perspectiva de participar en programas de formacion
especializados centrados en este complejo tema. Los principales resultados de estos
esfuerzos de investigacion fueron los siguientes.

(a) Con respecto a la educacion STEAM:

° Se registraron diferentes perspectivas y enfoques sobre la educacion STEAM y una
notable diversidad incluso en las nociones clave del campo, tanto a nivel internacional como

nacional.
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° Muchos estudiosos y profesionales de STEAM parecian luchar con un enfoque

integrado de las artes.

° Las conexiones entre la alfabetizacidén en contenidos, la lectura y la educacion STEAM,
asi como la creacion de programas de educacion STEAM integrados en la alfabetizaciéon han
atraido la atencion de las y los investigadores, en un esfuerzo por eliminar las fronteras entre

las materias académicas tradicionales, como las artes liberales, y las disciplinas STEAM.

° La implantacién de la educacion STEAM requiere el esfuerzo conjunto de numerosos
agentes, como los responsables politicos, el funcionariado publico, los administradores

escolares y el profesorado.

° Las percepciones del profesorado sobre las asignaturas STEM parecian tener una
relacion inconsistente con sus afios de experiencia docente y podrian estar mediadas por su

interés en las disciplinas STEM.

° Se observo que la disposiciéon del profesorado a aplicar el plan de estudios STEM se
veia directamente afectada por sus creencias de autoeficacia y el valor que otorgan a la
educacion STEAM.

° La falta de herramientas de evaluacion de calidad, planes de estudios adecuados,
tiempo de planificacion y conocimientos de las disciplinas STEAM parecen ser considerados
por muchos profesores/as, tanto a nivel internacional como en los paises SpicE, como

importantes retos y barreras para las iniciativas STEAM.

° La importancia de una adecuada formacion inicial y continua del profesorado como
requisito previo para una educacién STEAM eficaz fue una conclusidon comun de la respectiva
revision bibliografica e investigacion.

° Los cuatro paises del proyecto SpicE se encontraban en una fase de intensos debates,
exploraciones y cambios. Sin embargo, el alumnado de Primaria con diversidad funcional leve
no habian sido incluidos sistematicamente en los esfuerzos por planificar, organizar y poner

en practica actividades de educacion STEAM.

(b) Con respecto a la educacion inclusiva:
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° Existe la teoria generalizada de que la educacion inclusiva debe proporcionar un
entorno de aprendizaje sin barreras para todos los alumnos, independientemente de sus
diferencias individuales, y no limitarse al alumnado con diversidad funcional. Sin embargo, en
la practica, la mayoria de los paises siguen entendiendo la educacion inclusiva principalmente

como un apoyo al alumnado con necesidades educativas especiales y/o diversidad funcional.

o En lo que respecta a las definiciones, las evaluaciones, las cuestiones organizativas y
las tradiciones educativas relativas a la inclusion, la situacion en los cuatro paises, y también

a escala internacional, se caracteriza por una notable diversidad.

° La conversion de la teoria sobre la inclusidon en una practica escolar concreta es una
tarea muy dificil que puede facilitarse mediante el uso de objetivos claros y criterios de
evaluacion concretos en el caso de cada programa de inclusion realizado en un contexto
especifico. Este hecho es una realidad pero no se pone en practica en la mayoria de los

paises, incluidos los paises participantes en el proyecto SpicE.

° La gama de apoyos necesarios para aplicar con éxito la inclusion en un aula general
puede ser muy amplia, debido a las diversas necesidades del alumnado. Este hecho crea

frustracion entre el profesorado.

° A pesar de sus diferencias en cuanto al progreso en varios parametros de la Inclusion,
los cuatro paises del proyecto SpicE se encuentran en una fase de intensos debates,
exploraciones e implementaciones. Un elemento principal de estos procesos es el
reconocimiento de la necesidad de una formacion adecuada del profesorado en los aspectos

especificos de la Inclusion.

(c) Con respecto a los conocimientos, actitudes y necesidades de formacién del profesorado
en activo y en formacion sobre la Educacion STEAM Inclusiva

° El profesorado en activo y en formacién de los cuatro paises participantes declararon
estar considerablemente mas familiarizados con las nociones y las practicas de la educacion

inclusiva que con la Educacién STEAM o la Educacion STEAM Inclusiva.

° El nivel de satisfaccion del profesorado con los programas STEAM o de Educacion

Inclusiva ya implantados en sus paises fue bastante bajo.
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° El profesorado en activo y en formacion de los cuatro paises tendian a comprender
bastante bien varias premisas teéricas basicas de la Educacion Inclusiva STEAM, aunque
también mostraban algunas falsas interpretaciones, especialmente en referencia a la
importancia de ciertos factores como el papel del curriculo, la importancia de la evaluacion

educativa y la necesidad de documentacion teérica de las practicas implementadas.

o El profesorado mencioné la falta de recursos educativos suficientes y el aumento de
la carga de trabajo como factores importantes que obstaculizan la implantacion de la
Educacion STEAM Inclusiva.

° Se reconocié que una formacion adecuada del profesorado es un poderoso agente

que podria compensar las eventuales insuficiencias de otros factores educativos.

° El profesorado en activo y en formacién expresaron su gran interés por aprender sobre

STEAM, la inclusion y la combinacion de ambos campos.

Aunque las muestras de los cuatro paises participantes en SpicE eran diversas, sus
conocimientos, actitudes y necesidades de formacion percibidas en referencia a la Educacion
STEAM Inclusiva convergen en un grado considerable. Esta convergencia permitidé la
realizacion de un analisis de brechas (validado por los representantes del profesorado y las
asociaciones), que arrojo informacion util para implementar los siguientes pasos de SpicE. En
concreto, el analisis de brechas reveld que la formacién del profesorado en activo en
Educacion STEAM Inclusiva deberia priorizar los objetivos de aprendizaje de la siguiente
manera:

Objetivos de gran importancia: Soluciones practicas para la inclusion, STEAM en la practica
escolar diaria, metodologia especifica para la Educacién STEAM Inclusiva, potencial de la
Educacion STEAM para promover la Inclusion, garantia del progreso en el aprendizaje y
evaluacion del alumnado con diversidad funcional leve.

Objetivos de importancia media: Adaptacion curricular, STEAM en clases integradas,
formacion tedrica en Educacion STEAM

Objetivos de importancia baja: Especialidad en campos STEAM, integracion de objetivos
de aprendizaje.

En el caso del profesorado en formacioén, el programa de formacion deberia establecer los
siguientes objetivos:

Objetivos de importancia alta: Soluciones practicas para la inclusién, metodologia

especifica para la Educacién STEAM inclusiva, formacion tedrica en Educacion STEAM.
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Objetivos de importancia media: potencial de la Educacion STEAM para promover la
Inclusion, garantia del progreso en el aprendizaje del alumnado.

Objetivos de importancia baja: STEAM en la practica escolar diaria, adaptacion curricular,
STEAM en clases integradas.

Obviamente, las prioridades de cada grupo difieren, pero en esencia sus necesidades de
formacion son muy similares, especialmente teniendo en cuenta el hecho de que el programa
de formacién sera lo suficientemente amplio como para incorporar muchos temas y

habilidades diferentes.
1. Introduction

STEAM Education is a contemporary interdisciplinary instructional approach that refers to
teaching and learning in the fields of Science, Technology, Engineering, Arts, and
Mathematics, and promises a positive impact on students’ reasoning and critical thinking skills,
creativity, and innovation. The integrated and connected curricula and the multi-faceted
pedagogical practices through which STEAM Education is often implemented are considered
favorable conditions for students to combine rigorous academic concepts with real-world
situations, thus achieving valuable connections between school, community, work, and global
societal problems (Peppler & Wohlwend, 2018; Quigley et al., 2017; Tsupros et al., 2009). In
the course of building these connections students gradually acquire increased knowledge and
skills in solving problems, making sense of information, knowing how to gather and evaluate
evidence to make decisions, and generally adapting to an ever-changing and increasingly
complex world. The acquisition of scientific knowledge and the development of skills in the
aforementioned fields are considered key characteristics of STEAM literate citizens, who are
regarded as better prepared for today’s and future society than those lacking such cognitive
assets (Dunn et al., 2012; Patton & Knochel, 2017).

STEAM Education gives teachers the opportunity to put to practice learning activities that
cross each of the five disciplines and foster an inclusive learning environment in which all
students, including those with disabilities, are able to engage and contribute. This opportunity
may enhance the quality of daily life of students with disabilities, because STEAM knowledge
and skills are fully embedded in everyday situations (e.g. operating electronic devices such as
smartphones or iPads, using chemicals such as detergents and shampoos, calculating daily
expenses). Moreover, individuals with disabilities who have advanced knowledge in STEAM

fields are more likely to have greater work-related perspectives (Hwang & Taylor, 2016).
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However, several barriers have been identified regarding the participation of students with
disabilities in STEAM education activities. These barriers include, but are not limited to (a)
student learning profiles characterized by restricted educational experiences and lack of
prerequisite knowledge and skills, and (b) teacher instructional profiles characterized by
insufficient knowledge and skills regarding how to include students with disabilities in STEAM
education activities (Basham & Marino, 2010; Dunn et al., 2012). Evidently, students with type
of disability may be affected by the above-mentioned barriers. However, special reference
needs to be made to the population of students with Mild Disabilities, i.e. the population of
students with Learning Disabilities, Mild Intellectual Disability, Attention Deficit / Hyperactivity
Disorder, and Mild Behavioral Problems. There is evidence that, if appropriately taught, these
students may present considerable progress in the context of the general classroom
(Ferguson, 2008). Probably then, they may also benefit from their participation in STEAM
education activities implemented in this context. Nevertheless, students with Mild Disabilities
are often excluded from such activities or they are left unaided to cope with their demands or
they are asked to use the same means for accessing information as their peers who do not
have learning difficulties (e.g., they are asked to deal with long and complex expository texts
that reduce their chances of understanding scientific information). Wide-spread
misconceptions regarding the nature of the difficulties of students with Mild Disabilities, as well
as inadequacies in teacher initial and in-service training are two of the most important reasons
explaining the restricted participation of students with Mild Disabilities in STEAM Education
learning experiences (Hwang & Taylor, 2016; Moon et al., 2012).

In an effort to contribute to the improvement of the educational opportunities offered to
students with Mild Disabilities in the context of Inclusive STEAM Education, the remainder of
this report will delineate the international trends in STEAM Education and in Inclusive
Education of students with Mild Disabilities, with a special emphasis on the situation prevailing
in the countries participating in the SpicE project. Specific foci of the report will be the attitudes
exhibited toward and the knowledge possessed on Inclusive STEAM Education for students
with Mild Disabilities by pre- and in-service teachers of the four participating countries.
Evidence-based information on these issues is expected to contribute to building a sound basis

for conducting a detailed needs analysis that will inform the next phases of SpicE.
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2. International trends in STEAM Education applications and the

situation in the participating countries

In order to respond to the demands of the present era and the challenges of future life, citizens
of modern societies need to possess abilities directly related to:
» problem — solving (using argument and evidence in order to frame, understand,
and manage novel situations),
»innovation (having the mental power to pursue independent and original
investigation),
»invention (recognizing the needs of life and designing creative solutions),
»technological literacy (understanding the nature of technology and mastering the
necessary skills)
»self-reliance (setting their own goals and work independently, while keeping at the
same time functional connections to other persons)
(Avendano, et al., 2019; Dunn et al., 2012).

The educational community seeks constantly new instructional approaches in order to
support students in their effort to become active citizens through the acquirement of the above-
mentioned knowledge and skills. In this regard STEAM Education has been developed, as an
extension of the initially framed STEM pedagogy (Videla et al., 2021). As already mentioned
in the introduction of the present report, STEAM Education incorporates activities in the fields
of Science, Technology, Engineering, Arts, and Mathematics. All these fields involve creative
processes (e.g. comparing, sorting, counting, estimating, classifying, measuring, and
graphing) and none uses just one method for inquiry and investigation. Thus, it is believed that
instruction in these fields has the potential for preparing students to adapt to an ever-evolving
world (Dejonckheere et al., 2016).

The increased worldwide interest in the implementation of STEAM Education programs
Is mirrored in the considerable number of publications focusing on this issue. Careful
examination and systematic comparative study of these publications may produce interesting
and influential conclusions regarding the contemporary trends in investigating and applying
STEAM/STEM Education. Examples of such conclusions are the following:

e There are different perspectives and foci about STEAM education, and noteworthy

diversity even in key notions of the field. For example, a considerable number of

experts have not yet adopted the STEAM approach, but they rather continue to adhere
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to the STEM schema, supporting the view that the purposes of Art Education may be
properly served by activities implemented in the context of the other disciplines (e.g.
by designing a motor in Engineering Education students have opportunities for artistic
expression and innovative presentation of their ideas). Furthermore, sizable parts of
the scholarly and the practitioner community view STEAM Education as including
instructional activities in the individual disciplines as well as interdisciplinary or
transdisciplinary combinations of the individual STEAM disciplines. On the other hand,
considerable parts of the same communities support the view that STEAM Education
refers only to interdisciplinary or transdisciplinary combinations of the individual
STEAM disciplines (English, 2016; Honey et al., 2014; Johnson et al., 2015; Kelley &
Knowles, 2016). It is characteristic that, in their analysis of a total of 127 projects funded
by the Institute of Education Sciences (IES) of the US Department of Education from
2003 to 2019, Li et al (2020) found that the majority of the projects focused on individual
STEM/STEAM disciplines, and especially on mathematics (88 projects). Of these 88
projects focusing on Mathematics, 54 projects had Mathematics as the only disciplinary
focus (38 under “Education Research” program and 16 under “Special Education
Research” program). There were also projects combining any two or more disciplines
of STEM/STEAM Education (a total of 55 projects). The relatively limited number of
projects on integrated STEM/STEAM Education has been interpreted as indication of
the fact that the development of integrated programs presents considerable difficulties
and is still in its initial stage (Honey et al., 2014; Li et al., 2020). Nonetheless, despite
the diversity in the conceptualization and the implementation of STEAM Education
there is noteworthy agreement regarding the expected benefits from the wide
application of this educational approach (Kwan & Wong, 2021; Li, 2018a, b).

¢ Many STEAM scholars and practitioners struggle with an integrated approach to Arts,
mainly because they lack: (a) the understanding about the variety of artistic expression,
(b) the comprehension of the need to use measurable learning goals in trying to
enhance creativity, problem-solving, and art expression in Arts Education, and (c) the
criteria for determining the extent to which a scholarly investigation or an applied
instructional activity referring to Arts should follow the multidisciplinary, interdisciplinary
or transdisciplinary paradigm of STEAM Education. Consequently, Arts often take
secondary priority to STEAM subjects, although there are also projects that put Arts in
the center of their research and applications (Herro& Quigley, 2016; Vasquez et al.,
2013; Williams, 2013).
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e The connection among content literacy, reading and STEAM Education, as well as the
creation of literacy-embedded STEAM Education programs have gained the attention
of researchers in the last decade, in an effort to remove the boundaries between
traditional academic subjects, such as Liberal Arts, and the STEAM disciplines.
Removal of such boundaries is expected to allow the structure of integrated curricula
with a wide instructional scope. Such curricula are regarded as appropriate for
facilitating problem-based and project-based learning, which are favorable contexts for
promoting student-centered instruction. However, these expectations need to be
validated by field research in order to reach the status of evidence-based practices
(Connor et al., 2015; Israel et al., 2013; Kennedy & Wexler, 2013).

e The number of students with disabilities participating in general classroom learning
activities increases constantly worldwide. Inevitably, schools are constantly faced with
the need to deal with the complex issue of the participation of students with disabilities
in STEAM Education programs. There are some indications that participation of
students with disabilities in STEAM Education activities may promote their scientific
curiosity and function as a strong motive for sustained learning efforts (Burgstahler &
Chang, 2014). However, STEAM Education activities constitute an under-researched
area with insufficient information regarding the specialized instructional
accommodations needed for overcoming obstacles created by the diverse learning
features and the problems in knowledge acquisition that usually characterize students
with disabilities (NSTC, 2021). Nonetheless, there is evidence that there are
instructional tools, such as Universal Design for Learning (UDL), which may benefit
many (if not all) students who want to be successful in STEAM Education, including
students with disabilities (Basham & Marino, 2013).

¢ Implementation of STEAM Education requires the joint effort of numerous agents
including policy-makers, government officials, and school administrators.
Nevertheless, teachers are clearly the single most important factor in this complex
endeavour (McMullin & Reeve, 2014). No matter how modern the curriculum and how
well-equipped the school might be, it is the teacher who organizes the activities and
makes use of the available resources. In the context of STEAM Education teachers
have to provide specially designed lessons that encourage and enhance students’
higher cognitive processes, while building also understanding of content and concepts.
These are demanding instructional tasks presupposing teaching abilities not

necessarily possessed by teachers who have been educated through traditional
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Programs of Studies and in-service training projects (Bruce-Davis et al., 2014,
Nadelson & Seifert, 2013). However, despite the importance of teacher quality in the
context of effective STEAM Education, the number of studies illuminating teachers’
attitudes, beliefs, content-knowledge, and instructional skills with regard to STEAM
Education is rather limited. Moreover, the results of such studies are often diverse or
even contradictory. For example, Margot and Kettler (2019) conducted a systematic
review of studies published between 2000 and 2017 and focusing on teacher
perception of STEM integration and education (evidently these authors adhere to the
STEM schema that preceded STEAM, but their study offers valuable insights into the
investigated subjects that apply also in the context of STEAM Education), and drew the
following main conclusions:

-Teachers’ perceptions of STEM subjects have inconsistent relationship to their

years of teaching experience and may be mediated by their interest in STEM

disciplines. Teachers’ age, gender, and STEM experiences may affect their

perceptions of STEM education.

-Cross-curricular STEM Education is generally perceived by teachers as

beneficial to student learning, but there are also teachers, especially at the

secondary education level, who mention several barriers or challenges to cross-

curricular STEM programs.

-Teachers’ willingness to implement STEM curriculum is directly affected by

their self-efficacy beliefs and the value they place on STEM Education.

-A considerable number of teachers believe that the fundamental shifts in

classroom organization that are considered necessary for implementing STEM

Education are not always positive for all students.

-Lack of quality assessment tools, appropriate curricula, planning time, and

knowledge of STEM disciplines are regarded by many teachers as important

challenges and barriers to STEM initiatives, although the degree to which each

factor is connected to problems in STEM application varies.

-School district support, guidance, and flexibility are regarded by teachers as

necessary for successful STEM Education.

-Teachers strongly support the view that well-organized and frequent

professional development opportunities facilitate effective STEM activities.

e The importance of appropriate initial and in-service teachers’ training as a prerequisite

for effective STEAM Education is accentuated by participants of various studies and is
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regarded as a rather common finding of the respective research (e.g. Margot & Kettler,
2019; Milner-Bolotin, 2017). Research-based information, evidence-based data as well
as active teacher participation in well-organized training activities should be at the heart
of teacher training in STEAM Education. Various training approaches have been
proposed, which usually include modeling, reflecting, researching, and practicing
activities related to STEAM Education (Herro & Quigley, 2017).

In their effort to keep up with the international developments and the increasing worldwide
interest in the promotion of STEAM Education, most European countries take measures and
set priorities that may facilitate and enhance the implementation of STEAM Education in their
school systems. Several EU-funded projects focusing on STEAM/STEM Education have been
already implemented (such as STEAMonEdu, STE(A)M IT, CHOICE, EU STEM COALITION,
ATS STEM, Learn STEM, and EuroSTEAM) and more projects (e.g. SpicE, SEER) are in
progress. Furthermore, European Schoolnet, a network of 34 European Ministries of Education
embracing, apart from Ministries, key stakeholders such as schools, teachers, researchers,
and industry partners, has declared STEM Education as one of its priorities (along with Digital
Citizenship, Evidence for Innovation, New Teaching and Learning Models, and School
Networking).

The countries participating in the SpicE project follow the general European tendency
regarding the promotion of STEAM Education. Some of their achievements in this respect

appear in the next section of the present report.

2.1. STEAM Education in the countries participating in the SpicE project

The internationally recognized need for promoting acquisition of STEAM skills through school
programs has affected the educational policy and the scientific interest in the four countries of
the SpicE consortium. In what follows, the situation regarding efforts for the promotion of
STEAM Education in each country is presented (countries in alphabetical order). Information
comes from data provided by HOU, TU, UA, and UC, who were asked by the WP2 leader
(UOM) to conduct a thorough investigation of publications and resources referring to STEAM
Education in their country and compile a report on these issues. The information provided
includes both measures taken by official educational authorities (State) and research initiatives

of individual scientists specializing in STEAM/STEM Education.

(a) Bulgaria
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The Ministry of Science and Education is the State Authority responsible for the
infrastructure and the school conditions necessary for the implementation of STEM/STEAM
Education in Bulgaria. In practical terms, most efforts are oriented toward the STEM schema,
some focus on the STEAM approach, whereas references to STEAM Education for students
with Mild Disabilities are extremely rare. Development of STEM pedagogy is supported through
a specific National Program ,Building a School STEM Environment‘. However, political
instability seems to hamper the full exploitation of the opportunities provided by this Program.
Specialized publications on STEM/STEAM Education present different perspectives of the
issue (STEM/STEAM as an educational approach, as a method, and as a curriculum).
Examples of good practices for the implementation of STEAM Education are available in the
Bulgarian bibliography, which, however, is still at a level that can be characterized as
informational (no references to wide or detailed applications).

According to the respective research, the percentage of in-service teachers who are familiar
with the terminology and the main concepts of STEAM Education is rather low. Primary school
teachers are those who are better informed regarding these issues. There is discussion on the
importance of initial teacher training on STEAM Education, but much needs to be done yet in

order for the situation to reach the desirable level.

(b) Cyprus

A growing interest in STEM education characterizes all educational levels supervised by
the Ministry of Education, Sports and Youth (MoESY) in Cyprus. Although STEM education is
not part of the primary education curriculum, nor part of teachers’ compulsory professional
development, MOESY promotes this contemporary pedagogy by implementing pilot programs.
Such a program started in 2019. It was implemented in the afternoon school twice a week (for
a total of four teaching periods), as an optional subject for 6th grade students who intended to
attend it. Instructors were in-service teachers with postgraduate qualifications and/or
experience in teaching subjects related to STEM. Overall evaluation of the program was
positive, although it was recognised that some aspects of the course needed to be revised in
order to fit the needs of the learners. In reference to the participation of students with disabilities
in STEM activities there is lack of data that needs to be dealt with, in order for equal learning
opportunities to be guaranteed for this part of school population.

During the last years’ conferences, training days, and festivals focusing on STE(A)M
Education are organized by the Educational Authorities, in collaboration with Universities and

European Agencies. Thus, teachers have the opportunity to familiarize themselves with
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STE(A)M Education, although participation in the various informative activities is mostly
optional.

(c) Greece

The interest of the Greek Ministry of Education and Religious Affairs in promoting STE(A)M
Education was officially expressed and verified in 2021, when an educational innovation called
“Skills Laboratories” was introduced in the curricula of certain grades of compulsory education.
The activities of the Skills Laboratories are organized around four thematic axes. The 4" axis
titled “Create and Innovate — Critical thinking and Initiative” includes “STEM/STEAM” as one
of its subjects (along with Educational Robotics, Entrepreneurship, New Technologies, and
Familiarization with various Professions). Nevertheless, in the context of primary school (on
which SpicE focuses) STEM/STEAM is included only in the curriculum of the 1%, 4™ and 5™
grades (out of the totally 6 grades of the Greek primary school). Moreover, the instructional
time available for implementing STEM/STEAM related activities is clearly insufficient, since 1%
graders have to work on subjects of the four thematic axes for just 3 hours per week, and 4"
and 5" graders for 2 hours and 1 hour respectively. Considering the fact that the four axes of
Skills Laboratories include more than 20 subjects in total, it is apparent that the instructional
time that can be devoted to STEM/STEAM activities is very restricted. Furthermore,
instructions on the implementation of STEM/STEAM lessons are fragmented and vague;
hence, they can hardly guide daily school work.

The interest of the Greek Educational Authorities in promoting the interconnection of fields
like Science, Art and Technology can be traced back to legislation passed in 2003. However,
this early reference to interconnectivity of school subjects was part of the effort to support
theoretically the introduction of the cross-curricular approach to learning and had hardly a
connection to contemporary STEAM conceptualizations.

In terms of scientific interest of individual researchers or groups of scholars and practitioners
in exploring and promoting STE(A)M Education, the situation in Greece is rather promising.
The list of university departments, public or private schools, and other agents that have
developed initiatives regarding STE(A)M Education or have participated in respective
European Programs is not long, but it presents notable geographical dispersion which attests
to the wide interest in STE(A)M approach exhibited by many educational stakeholders.

The few available data on the in-service teachers’ attitudes toward STEAM Education, and
the opinions these professionals hold about STEAM applications, reveal positive trends. The

majority of in-service teachers who have participated in the restricted number of the respective
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studies seem to be familiar with the basic notions of the STEAM approach and to support its
implementation. However, their practices in reference to STEAM have not been sufficiently
investigated and are largely unclear. The situation regarding knowledge, attitudes and opinions
of pre-service teachers in reference to STEAM is even more unclear, as exploration of this
subject has started very recently.

(d) Spain

The strong interest of the Spanish Educational System in the promotion of STEAM
Education is mirrored in the considerable number of STEAM applications put to practice in
recent years at various educational levels. A variety of educational means, equipment, and
materials have been exploited during these applications, including educational robotics, smart
and robotic platforms, and specialized ICT. Noteworthy numbers of (primary) students,
including students with special educational needs, have participated in these STEAM- oriented
programs, which followed the interdisciplinary approach and were implemented in the context
of everyday school practice. Explorations of the attitudes, the opinions, and the achievements
of the students who participated in the various STEAM Education applications showed positive
stances and trends.

On the other hand, considerable percentages of teachers who were asked to teach in
STEAM programs have expressed their concerns regarding their preparation in reference to
the duties they had to deal with, although they acknowledged the benefits of STEAM approach
and showed a positive attitude toward its use. These concerns resulted in discussions and
explorations pertinent to the content and the orientation of pre-service teacher training. Results
of this investigation process revealed that Mathematics and Experimental Science are included
at a satisfactory degree in most Programs of Studies meant for prospective teachers, but it is
imperative that courses directly related to contemporary STEAM conceptualizations are

included in these Programs as compulsory subjects.

General conclusions

Evidently, the need for the promotion of STEAM Education is recognized in all four
counties participating in SpicE. Despite their differences regarding the progress in various
parameters of the complex task to integrate STEAM-oriented activities in their educational
systems, all four countries are at a phase of intense discussions, explorations, and changes.
In all four counties it is obvious that some fields of the STEAM spectrum (notably Mathematics

and Science) are at a more advanced level than the others, whereas Arts and Engineering are
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the subjects that have not found yet the place they deserve in the respective applications. An
important common characteristic of STEAM Education in the four SpicE countries is the fact
that primary students with Mild Disabilities have not been included yet systematically in the
efforts to plan, organize, and implement STEAM Education activities. As a matter of fact,
information on this issue is dramatically restricted. This finding may be related to the general
status of inclusive education of students with Mild Disabilities in the four counties, which is the

focus of the next section of the present report.

3. International trends in Inclusive Education of Students with

Mild Disabilities and the situation in the participating countries

Since its advent in the late '80s, inclusive education of students with disabilities, i.e. the
instructional support of these students alongside their peers without disabilities in the general
classroom, has gone through various stages characterized by intense discussions revolving
around certain critical questions. For example, during the formation stage of educational
inclusion as a new instructional paradigm for students with disabilities the main question was
“where should students with disabilities receive education”. In recent years, however, the issue
mostly discussed is rather “what concrete instructional measures should be taken in the
general classroom, so that each student with disabilities presents progress in the subjects
he/she is taught?”. This change in the main points of discussion about educational inclusion
mirrors the alterations in philosophy, attitudes, practices, and applications that took place
during the almost four decades of efforts to secure the active participation of students with
disabilities in the instruction delivered in the general classroom (Kauffman, 2015). Nowadays,
most of the ethical, social, legal, educational, and instructional arguments put forward by
supporters of inclusion are largely accepted by wide circles of scholars and practitioners, who
concentrate their efforts on the transformation of the educational inclusion theory into concrete
practice. In this course, some conclusions resulting from many years of research conducted in
several counties around the world may play important role and offer great help. Examples of
such conclusions are the following:

e According to prevailing conceptualizations and in line with a rights-based approach to
schooling, inclusive education should provide a barrier-free learning environment for
all learners, regardless of their individual differences, and not be confined to students
with disabilities. However, despite the growing recognition of this wider view, most

countries still understand inclusive education primarily as support for learners with

Co-funded by the
Erasmus+ Programme — 32
of the European Union



T2.1 Collection and analysis of STEAM Special Education practices

special educational needs (SEN) and/or disabilities in the context of general schools
(European Agency, 2018).

e There are noteworthy differences across counties in definitions, assessments,
organizational issues, and educational traditions referring to inclusive education of
students with disabilities. These differences result in the existence of a range of policies
that can be considered inclusive to various degrees. For example, some countries
provide intense specialist support in the context of Inclusion, based on the view that
general education settings do not have the capacity to support effectively learners with
disabilities. Such an approach, however, rather undermines the gist of Inclusion and
may deprive students with disabilities from many valuable educational and social
experiences (European Agency, 2022; UNESCO 2020).

e In spite of any difficulties in implementing inclusive education, the percentage of
students (ages 6-21) who spent at least 80% of their time in general education
classrooms grows steadily and considerably in most countries keeping reliable
educational statistics (e.g. European Agency, 2022). Nonetheless, the real outcomes
of most inclusive efforts remain vague and obscure. Too many students with disabilities
may be in the general classroom without succeeding as learners, not so much because
of their particular impairment or disability, but because of the incompatibility between
the way they learn and the way instruction is delivered. Thus, influential agents such
as UNESCO and the European Agency for Special Needs and Inclusive Education
strongly support the need to base decision-making for the implementation of Inclusion
not on “diagnoses” of disability but on careful assessment of the interaction between
the student and the school environment. In this respect the role of the professionals
who plan and put inclusion to practice is central and crucial (European Agency, 2018;
UNESCO 2020).

e The type and the degree of students’ disability, as well as the attitudes, values and
expertise of all the professionals involved in the implementation of inclusive education,
are clearly important determinants of the learning progress exhibited by students with
disabilities instructed in the general classroom (Meijer and Watkins, 2019). Research
shows that students with Mild Disabilities, notably students with Learning Disabilities,
are those most often supported through inclusive programs, whereas students with
multiple disabilities and complex behavior problems are usually excluded from

participating in general education activities (Ferguson, 2008).
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e The range of the supports necessary for implementing successful Inclusion in a general
classroom may be very wide, due to the diverse student needs. In looking for
instructional means that may facilitate teaching in diverse classrooms, researchers
have investigated the advantages of Universal Design for Learning (UDL),
Differentiated Instruction (DI), and Information and Communication Technology (ICT).
There is evidence that as means and tools for the application of valid and reliable
(evidence-based) Instructional Methodology for the Inclusive Education of Students
with Disabilities, UDL, DI, and ICT may offer valuable help, provided that the personnel
that uses them is sufficiently familiar with their nature and their demands (Florian &
Spratt, 2013).

e Although theoretically much of what is considered necessary for transforming schools
into inclusive systems is already known, there are still several challenges in this course,
especially in terms of converting the respective theory to concrete practice.
Contemporary schools experience an array of changes, not just those resulting from
the need to become really inclusive. The coordination of the activities for making all
these changes work is often a daunting task. Example of a complex endeavor
emanating from the need for a new school identity is certainly the coordination of efforts
for including students with Mild Disabilities in effective STEAM Education (European
Agency, 2022; UNESCO 2020).

3.1. Inclusive education in the countries participating in the SpicE project
The educational systems of Bulgaria, Cyprus, Greece, and Spain have been clearly affected
by the strong international movement of inclusive education of students with disabilities. All
four countries have undertaken measures facilitating Inclusion, in an effort to offer students
with disabilities as many opportunities as possible for educational and social interactions with
their peers without disabilities. In specific:

(a) Bulgaria

In the last two decades Bulgaria has undertaken decisive steps for putting an end to the
status of residential care for children with disabilities that once prevailed in the country.
Integration initiatives and even inclusive programs have been implemented on the basis of the
Pre-school and School Education Act adopted in 2015. Recently passed laws on Social
Services, People with Disabilities, and Family Benefits for Children further enhanced inclusive

practices.
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However, wide circles of the educational community believe that much remains to be done
for creating a strong culture of inclusion at the school level. Involved authorities work
systematically toward this end.

(b) Cyprus

In 2001 the Education and Training of Children with Special Needs 113(l) of 1999 was
implemented favouring the integration of children with ‘special needs’ in mainstream education.
Underpinning goal was that all children have the right to be educated together regardless of
any disability. More specifically the law regulates the identification of children with ‘special
needs’, their assessment and the development of an individualised educational program, their
placement (i.e. mainstream class, special school) with provision of both teachers and
educational resources to meet their needs and on the ongoing evaluation of their progress.

Often students with disabilities may be supported through additional ‘special classes’
where they receive teaching support from special education teachers. These classes may take
place two or three times a week, where they are expected to be taught literacy and maths
skills. When children need further special educational support, they may attend special units
within the school. These special units offer a varied educational program focusing on each
child’s specific needs. Children attend special units for part of the day whereas for the rest of
the day they join mainstream classes for school subjects which they can participate in and gain
educational and social benefits through differentiated instruction.

Although University Programs of Studies for prospective teachers offer courses on
Inclusion, the respective preparation for dealing with the demands of actual inclusive school
practice is not considered sufficient. On the other hand, in-service teachers have many
opportunities to attend seminars and other training activities that may help them combine their
classroom experiences with contemporary research on Inclusion. However, participation in
these activities is optional and based on personal interest. Differentiated instruction is
encouraged in Cyprus and supported through the publication of appropriate guides by the
Ministry of Education, but more emphasis needs to be placed on teacher knowledge and
competences.

(c) Greece

The official introduction of inclusive education for students with disabilities in the Greek
educational system took place in 2000 through the passing of a respective law. Since then
systematic efforts are being recorded with regard to (a) the interest of Educational Authorities

in promoting Inclusion through legislation and various seminars, and (b) the readiness of
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considerable numbers of researchers to investigate attitudes, aspects, and knowledge of
school teachers pertaining inclusive education.

Most Greek studies on teacher opinions regarding Inclusion yield positive results.
However, research going beyond trivial questions on the rights of students with disabilities,
and what is educationally correct in theory, reveal a different situation. When teachers are
asked to present their understanding of the details of inclusion implementation, as well as their
knowledge on appropriate actions, roles, and responsibilities of the professionals involved in
Inclusion, it becomes obvious that (a) general education teachers tend to regard inclusion as
a situation that must be undertaken by “experts”, as they regard themselves as not properly
trained to deal with the demands of this complex issue, and (b) special education teachers
usually lack crucial assessment, instructional, and organizational skills for transforming
inclusion theory into concrete practice.

The above-described situation is directly connected to the fact that despite the rich rhetoric
favoring Inclusion, very little has been done in terms of concrete field applications and
interventions in real school circumstances. Hence, there are dramatically few paradigms of
successful inclusionary programs that teachers could consider in organizing their own
inclusionary efforts. In the few cases of real inclusionary applications the educational means
of Educational Assessment, Rigorous Instruction, Cooperative Learning, and Continuous
Program Evaluation have played a central role. However, in reference to the exploitation of the
positive results emanating from these few studies, it should be noted that although legislation
dictates the implementation of inclusionary programs, there are no state mechanisms and
procedures examining school adherence to law provisions. Moreover, there is no systematic
or mandatory connection between research on Inclusion and in-service teacher training.

In reference to pre-service primary teacher preparation for the inclusion of students with
disabilities, it can be noticed that all the respective University Departments offer courses on
Inclusion. Hence, all prospective teachers have the opportunity to acquire knowledge on
Inclusion, but the extent to which this opportunity yields functional knowledge and skills in
terms of field applications remains unclear.

Greek pre- and in-service teachers tend to state that in general terms and theoretically
they are rather acquainted with important means for implementing inclusive education such as
Differentiated Instruction, Universal Design for Learning, and Assistive Technology. However,
practical use of these educational tools for putting to practice inclusionary programs is at a
rudimentary level.

(c) Spain
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Spanish state legislation of 2006 and 2020 has declared inclusive education and the
personalization of learning as fundamental educational principles. However, the responsibility
for specifying these general guidelines rests with the autonomous communities’ governments.
Regional authorities have adopted these general guidelines and put forward necessary efforts
for implementing Inclusion in the context of their territorial and socio-cultural reality, with
encouraging results.

Research on pre- and in-service teacher knowledge and attitudes regarding inclusion of
students with (mild) disabilities is wide in Spain and for the most part reveals positive trends.
In-service teachers, especially those with more years of teaching experience and some kind
of specialized knowledge on the education of students with disabilities, tend to express positive
opinions regarding inclusive education. However, there are also studies showing the concern
of Spanish teachers regarding the insufficient human and material resources, and also their
need for more effective and continuous in-service training regarding Inclusion.

Pre-service teachers also express positive attitudes toward inclusive education. Research
shows that prospective teachers who (a) tend to value their studies, (b) are in the last year of
their studies, and (c) are female, tend to exhibit more positive attitudes.

Educational tools that may play important role in implementing Inclusion, like ICT, are well-
known to Spanish teachers and used by them, although there are voices emphasizing the

need for more resources and better teacher training on these issues.

General conclusions

According to the above-presented information, the need for the promotion of inclusive
education of students with (Mild) Disabilities is accepted in all four counties participating in
SpicE. Despite their differences regarding the progress in various parameters of the complex
task to include students with disabilities in the activities of the general classroom, all four
countries are at a phase of intense discussions, explorations, and implementations. Main
common findings of the research conducted in the four countries are (a) inclusive education is
generally known to pre- and in-service teachers in theoretical terms, (b) implementation of
inclusionary programs is considered as a goal requiring more efforts than those put to practice
up to now, and (c) there is obvious need for teacher training in the specifics of the methodology
of Inclusion and on the use of concrete means and tools that may facilitate this complex

endeavour.
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4. Using STEAM Education as a means for the promotion of
Inclusive Education of Students with Mild Disabilities and the

pivotal role of teachers

All four countries of the SpicE project report that participation of (primary) students with (mild)
disabilities in inclusive STEAM Education activities is practically non-existent in their schools.
The situation is not very different in other countries. Nonetheless, there is some evidence
coming from other educational environments that may offer valuable insights into this issue,
although not all available data refers to primary students with mild disabilities and most of the
existent research focuses on efforts in individual disciplines of STEAM and not on
interdisciplinary or transdisciplinary programs. For example, it has been found that when
general education science teachers understood that complex concepts require time, scaffolds,
and engaging experiences, and worked systematically to eliminate curriculum barriers through
the use of graphic organizers, appropriate technology, and UDL, their students with Learning
Disabilities were able to present remarkable learning progress in inclusive settings (Marino &
Beecher, 2010).

In an effort to pinpoint important functional characteristics of US (secondary) schools
implementing successful inclusive STEM programs, LaForce et al (2016) identified eight such
elements: six of them (four instructional and two non-instructional) are regarded as core
elements, and the other two are characterized as supporting elements. Instructional elements
include: (a) Personalization of learning (learning customized for each student’s unique ability
and interests), (b) Problem-based learning (solving a problem [not strictly mathematical] to
meet a learning goal), (¢) Rigorous learning (instruction focusing on concrete content, and
systematic processes that are challenging for students), (d) Career, Technology, and Life Skills
(instruction and learning experiences focusing on knowledge and skills necessary to join the
STEM workforce, and/or include skills, such as communication and time management, that
will be useful in any future workplace). On the other hand, non-instructional elements refer to:
(a) School Community and Belonging (instilling a strong school culture and providing students
with support for emotional needs), and (b) External Community (schools’ efforts and
commitment to establishing and maintaining relationships with community members and
institutions). The supporting elements identified by LaForce et al (2016) include: (a) Staff
Foundations (intentional activities that enable instructional and non-instructional teachers’

behaviors, which “set the stage” for student-directed components to take place), and (b)
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Essential Factors (contexts and conditions that school stakeholders identify as key to the
successful implementation of STEM activities in their school, such as the external climate
[political, culturall).

All the aforementioned factors are clearly decisive determinants of successful inclusive
STE(A)M programs not only at the secondary level, where the research of LaForce et al (2016)
focused, but also at the primary level where the SpicE project is aiming at. In addition to that,
it is obvious that function and practical application of all eight factors are, at various degrees
yet directly, affected by the attitudes, knowledge, and skills of the teachers implementing
inclusive STE(A)M education. Hence, in order for the present consortium to put to practice a
productive and effective pre- and in-service teacher training program in primary inclusive
STEAM Education, attitudes, knowledge, and skills regarding all the individual components of
this complex endeavour have been examined in the four countries, and the results are

presented in the next section of this report.

5. Pre- and In-service teacher knowledge on and attitudes toward
Inclusive STEAM Education for students with Mild Disabilities

in the participating countries

In order to gather the necessary data on pre- and in-service teachers’ knowledge on and
attitudes toward Inclusive STEAM Education for students with Mild Disabilities, SpicE partners
constructed a questionnaire that, apart from the demographics, included 30 questions. Content
and foci of all questions were specified on the basis of findings coming from literature reviews
of national and international resources.

In order to collect as specialized data as possible, the questionnaire included:

e 21 questions addressed to in-service teachers and focusing on important issues of
STEAM and Inclusive Education applications,

e 2 questions addressed to pre-service teachers and exploring their opportunities to
familiarize themselves with STEAM and Inclusive Education through the Programs of
Studies of their Departments, and

e 7 guestions addressed to both groups and investigating the level of their current
knowledge and skills with regard to Inclusive STEAM Education, as well as their
interest in acquiring specialized knowledge and skills about this complex issue through

participation in training programs.
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Elicitation of participants’ answers was achieved through the use of various question
types, such as Likert-type, open-ended, multiple choice, and dichotomous questions.
Questions were preceded by references to customary ethical provisions and specifications,
and also by a text explaining the scope of the study and the aims and goals of SpicE.
Furthermore, participants were asked to sign a declaration of consent to participation in the
research.

The initial form of the questionnaire was constructed by the WP2 leader in English
language, and was sent to all partners who offered their valuable feedback. Consequently, the
final form of the questionnaire was produced, which was (a) translated to the native language
of each of the four participating countries, (b) piloted, and (c) distributed to pre- and in-service
teachers. The questionnaire appears in Annex 1. The main features of a collective picture
mirroring the most important findings that resulted from the analysis of the data gathered in

each participating country are:

5.1 Pre-service teachers

5.1.1 Demographics
The total number of participants was 301 (Bulgaria, 26 — Cyprus, 73 — Greece, 22 — Spain,
180) with females clearly outnumbering males (percentages of females ranged from
approximately 77% to approximately 87% for Cyprus, Greece, and Spain, which provided data
on this issue). Most participants from Cyprus and Spain (over 95%) belonged to the age groups
<20 and 21-25, whereas participants from these age groups made up about 36% of the Greek
sample. All participants from Cyprus and Spain and most participants from Bulgaria studied in
Departments of Education or Pedagogy, whereas the majority of the Greek sample studied in
Departments of Special Education. Participants’ distribution to semesters of study was

considerably wide.

5.1.2 Questions addressed only to pre-service teachers
Pre-service teachers were asked whether the Program of Studies of their Department included
separate or integrated courses on STEAM Education. The majority of the participants from
Cyprus, Bulgaria, and Greece answered positively (about 78%, 58%, and 50% respectively),
whereas the majority of the Spanish pre-service teachers said that they do not know the

answer to this question (75%).
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Pre-service teachers were also asked whether the Program of Studies of their
Department included separate or integrated courses on the Educational Inclusion of students
with Mild Disabilities. Affirmative answers were provided by the majority of Cypriot and Greek
participants (approximately 97% and 86% respectively), whereas the majority of Bulgarian
participants answered negatively (approximately 54%) and the majority of Spanish participants
said that they do not know the answer to this question (approximately 53% - although a sizable
group answered positively [about 43%]).

5.1.3 Questions addressed both to pre-service and in-service teachers
As already mentioned, the questionnaire included 7 questions that were addressed both to
pre-service and in-service teachers. Five of these questions were ordinary Likert-type (7 level)
guestions, 1 was a Likert-type (7 level) question containing 11 separate items, that explored
participants’ perceived training needs in reference to Inclusive STEAM Education, and 1
guestion was open-ended. Analysis of the answers to the first 6 questions yielded the results

appearing in Tables 5.1. and 5.2.

Participants were asked to use a 7-point Likert scale (1 = extremely low level and 7 = extremely

high level) in order to indicate

Table 5.1. Pre-service teachers’ knowledge on and interest in STEAM and Inclusive Education
Mean (SD)
Bulgaria Cyprus Greece Spain

3.26 (1.69) 3,86 (1.55) 3,23 (1.71) 2,5(1.42)

the level of their current knowledge on
STEAM Education

the level of their personal interest in
learning to implement STEAM Education  5.69 (1.42) 5,15 (1.55) 6,05 (1.39) 5,3 (1.58)
programs in the general classroom

the level of their current knowledge on

Inclusive Education of students with Mild  4.61 (1.73) 5,38 (1.26) 5,27 (1.66) 4,2 (1.56)
Disabilities

the level of their personal interest in
learning to  implement Inclusive
Education of students with Mild
Disabilities

the level of their personal interest in
learning how to use STEAM Education
activities as means for the inclusion of 5.43(1.47) 5,62 (1.37) 6,32 (1.08) 5,8 (1.34)
students with Mild Disabilities in daily

school practice

5.69 (1.45) 6,04 (1.14) 6,55(0.96) 6,0 (1.31)

Participants were asked to use a 7-point Likert scale (1 = extremely low level and 7 = extremely

high level) in order to indicate their perceived needs with regard to courses on the following
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individual topics, which experts consider significant in the context of organizing successful
inclusion of primary students with Mild Disabilities in STEAM activities of the general classroom

Table 5.2. Pre-service teachers’ perceived needs regarding courses that may prepare them
for the successful inclusion of primary students with Mild Disabilities in STEAM activities

Mean (SD)

Bulgaria Cyprus Greece Spain

Instructional methodology for each of

the STEAM fiolds 6.04 (1.49) 5.33(1.31)  6.05(1.52)  5.40 (1.53)

The theoretical background of

STEAM Education 557 (1.73)  5.33(1.30) 559 (1.70)  4.80 (1.58)

Practical solutions for the
Educational Inclusion of students 6.00 (1.51) 6.00 (1.06) 6.55 (.80) 6.00 (1.38)
with Mild Disabilities

Instructional methodology for

Studerts with Mild Disebilities 6.04 (1.49)  5.96(1/20)  6.14(1.39)  6.00 (1.35)

Educational assessment of students

with Mild Disabiities 5.59 (1.65) 5.82(1.29)  6.41(1.09)  5.80 (1.34)

Procedures for the ascertainment of

all students’ school progress 6.00 (1.51) 5.89 (1.24)  6.18 (1.18)  5.80 (1.34)

Ways for adapting the general school
curriculum to the needs of students 5.91 (1.50) 5.86 (1.39) 6.23 (1.30) 6.00 (1.35)
with Mild Disabilities

Ideas for incorporating STEAM
Education in the daily school practice 5.96 (1.57) 5.79 (1.31) 6.23 (1.27) 5.80 (1.37)

Integrating multiple learning goals

rom dfforant Comtent areas 5.78 (1.50) 5.96(1.04)  6.09(1.01)  5.60 (1.42)

Organizing integrated STEAM

lessons 5.83 (1.51) 5.74 (1.34) 6.18 (1.18) 5.70 (1.32)

Using STEAM Education as context
for including students with Mild
Disabilities in the learning activities of
the general classroom

6.13 (1.46) 5.84(1.28)  6.36(1.21)  6.00 (1.33)

At the end of the questionnaire participants had the opportunity to mention any subject or issue
not included in the 29 statements that preceded and could have an impact on the educational
inclusion of students with Mild Disabilities in STEAM.
Some of the most notable mentions were:
e The need for appropriately motivating teachers and students participating in inclusive
STEAM programs.
e The need for properly adapting the facilities in which inclusive STEAM programs take
place.
e The need for enhancing the socio-emotional dimension of teaching (values, respect,
acceptance, empathy).

e The use of STEAM Education for increasing disability awareness.
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The importance of knowing how to include students with Mild Disabilities alongside
students with other disabilities.

The enhancement of Arts’ presence in the context of inclusive STEAM programs.

5.1.4 Conclusions

The answers provided by the pre-service teachers from the four countries who filled in the

guestionnaire on inclusive STEAM Education of students with Mild Disabilities are not directly

and fully comparable as there is diversity in certain features of the populations. On the other

hand, there are also many common characteristics among the four groups that allow the

formation of interesting tendencies and the drawing of noteworthy conclusions, which can

inform the organization of effective trainings on the use of STEAM activities for the Inclusion

of students with disabilities. The most important of these conclusions are:

STEAM Education and Inclusive Education of students with (mild) disabilities were in
general terms and more or less known to pre-service teachers, as these subjects were
included in the Program of Studies of the participants’ Departments, although notin the
same way, hot necessarily as independent subjects, and not as compulsory courses.
Participants’ knowledge on the exact nature and the extent of the opportunities they
have to learn about STEAM and Inclusive Education through the Program of Studies
of their Departments varied.

The level of current knowledge on STEAM Education was reported by participants from
all four countries as being under the mean, at varying degrees, with participants from
Cyprus reporting the highest level of knowledge among the four groups.

The level of current knowledge on Inclusive Education of students with Mild Disabilities
was reported by participants from all four countries as exceeding the mean, marginally
in the cases of participants from Bulgaria and Spain and clearly in the cases of
participants from Cyprus and Greece, with participants from Cyprus reporting the
highest level of knowledge among the four groups.

The degree of participants’ personal interest in learning to deal with the demands of
STEAM Education and the specifics of Inclusive Education was reported as being
clearly over the mean for all counties, with Greek participants reporting the highest
interest among the four groups in both cases.

The degree of personal interest in learning to deal with the use of STEAM Education

activities as means for the inclusion of students with Mild Disabilities in daily school
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practice was reported by participants from all four countries as clearly exceeding the
mean, with Greek participants reporting the highest interest among the four groups.

e The interest in acquiring knowledge on Inclusive Education was higher than both the
interest for STEAM Education alone and the interest for STEAM Education as means
for the Inclusion of students with Mild Disabilities in three out of the four counties
(participants from Bulgaria exhibited equal interest in Inclusive Education and STEAM
Education as individual subjects).

e In reference to the eleven structural elements of effective training programs on
Inclusive STEAM Education, that were derived from the respective literature,
participants from all four countries reported that they perceive all of them as important,
as all their scores were clearly above the mean. The individual element that was
considered as most important by all groups was “Practical solutions for the Educational
Inclusion of students with Mild Disabilities”, whereas the element that received the
lowest score was “The theoretical background of STEAM Education”.

e The answers of the pre-service teachers to the open-ended question could be
characterized as hopeful and promising as they referred to some parameters that
certainly deserve close inspection and may enrich the study of the complex issue of
Inclusive STEAM Education for students with Mild Disabilities.

Although, as already mentioned, the populations of pre-service teachers who participated in
the study were diverse, their answers have certainly merits and may be used for informing the
decisions on their effective training in Inclusive STEAM Education for students with Mild

Disabilities.

5.2 In Service teachers
5.2.1 Demographics

The total number of participants was 420 (Bulgaria, 160 — Cyprus, 130 — Greece, 68 — Spain,
62) with females clearly outnumbering males (percentages of females ranged from
approximately68% [Spain] to approximately96% [Bulgaria]). Six individuals in total chose not
to answer the question on gender.

In reference to participants’ age, the majority of all four samples belonged to the combined age
group 41-60 (41-50 and 51-60) (percentages ranged from approximately 52% [Greece] to

approximately 76% [the other three countries], with the Cypriot and the Greek samples
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including also considerable participant numbers in the age group 31-40 [about 24% and 31%
respectively).

With regard to years of teaching experience in General Education the largest groups, though
not the majority, for each sample were: the group with 1-10 years for Bulgaria, Greece, and
Spain, and the group with 21-30 years for Cyprus. The Bulgarian and the Cypriot samples
included also considerable numbers of participants with more than 31 years of teaching
experience in General Education (27.5% and 18.2% respectively).

With regard to years of teaching experience in Special Education the largest groups, though
not the majority, for each sample were: the group with 1-10 years for Bulgaria, Greece, and
Spain, and the group with 11-20 years for Cyprus.

In terms of the degrees held by the participants, the majority of the Bulgarian, Cypriot, and
Greek participants held Master's degrees, whereas the majority of the Spanish participants
held Bachelor's Degrees. The Cypriot, Greek, and Spanish samples included also small (single
digit) numbers of Ph.D. holders.

Regarding the possession of degrees of any level in any of the STEAM fields, positive answers
gave few participants from each of the four countries (Bulgaria, 14.38% — Cyprus, 3.8% —
Greece, 7.4% — Spain, 17.7%).

As far as the possession of degrees of any level in Special Education or Educational Inclusion
of students with Disabilities is concerned, the reported numbers were higher than those
reported for STEAM degrees in the case of Bulgaria, Cyprus, and Greece, whereas Spain

reported lower number (Bulgaria, 20% — Cyprus, 29.2% — Greece, 39.7% — Spain, 12.9%).

5.2.2 Questions addressed only to in-service teachers and referring to their knowledge
of STEAM or inclusive programs that were implemented in their educational
system, and also their participation in such programs

a. Participant awareness of STEAM Education implementations in the educational system of

their country?

Bulgaria Cyprus Greece Spain
Yes% 21.8 23.8 8.8 11.3

b. Participant knowledge of implementation details of the STEAM programs they knew that
were implemented in their countries
Considerable, but varying across countries, parts of the participants who were aware of

STEAM Education implementations in their country could not provide answers pertaining to
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the features of these programs. Inspection of the provided answers yields the following general

findings:
-Program duration
Very diverse answers mentioning programs that lasted 1 hour and also programs that
lasted up to 6 years.
-Grades of implementation
Very diverse answers mentioning programs that were implemented in Kindergarten and
programs implemented in all grades of primary and secondary Education. Most reports
mentioned programs for the 5" and 6" grade of primary school.
-Emphasis on individual STEAM domains or on all fields
The few answers on this question from Bulgaria, Cyprus, and Greece (Spain did not provide
data) mentioned STEAM programs emphasizing all fields and also programs promoting
especially the individual fields of Arts, Technologies, Science, Math (Bulgaria), Science,
Computer Science, Arts — Technology - Environment, Technology (Cyprus), and Educational
Robotics (Greece).
-Integrated lessons or lessons on individual domains
The majority of the participants who provided answers on this issue confirmed the existence
of integrated lessons in the STEAM applications implemented in their country.
-Knowledge of the results of the STEAM Education programs
All four samples included sizable groups of participants declaring that the results of the
STEAM programs they were reporting on were unknown to them (these groups were the
majority of the Bulgarian and the Cypriot samples). Other groups of participants from all four
samples answered that the programs were excellent or satisfying, while the Bulgarian, the
Greek, and the Spanish samples included also answers declaring that the programs were

below their expectations (for the Spanish sample this group was the largest).

c. Participant awareness of STEAM Education implementations in their school

Bulgaria Cyprus Greece Spain
Yes% 15 10.8 8.8 9.7

d. Participant knowledge of implementation details of the STEAM programs they knew that

were implemented in their countries
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A considerable part of the participants who were aware of STEAM Education implementations
in their school could not provide answers pertaining to the features of these programs.
Inspection of the provided answers yields the following general findings:
-Program duration
Very diverse answers mentioning programs that lasted 1 hour, programs that lasted up to 6
years, and also continuing programs the duration of which was decided by the teachers.
-Grades of implementation
Very diverse answers mentioning programs that were implemented in all grades of primary
school, especially the two last ones.
-Emphasis on individual STEAM domains
The few answers on this question from Bulgaria, Cyprus, and Greece mentioned STEAM
programs emphasizing the fields of Technologies, Science, Math, and Art in various
combinations (Bulgaria), Environmental Education, Design, Technology, Arts, and Robotics
in various combinations (Cyprus), and Arts, Programming, Engineering, and Science
(Greece).
-Integrated lessons or lessons on individual domains
The majority of the Bulgarian and the Cypriot participants confirmed the existence of
integrated lessons in the STEAM applications implemented in their school, whereas the
Greek participants said that there were not such lessons.
-Knowledge of the results of the STEAM Education programs
All four samples included groups of participants declaring that the results of the STEAM
programs they were reporting on were unknown to them, and also groups of participants who
said that the programs were excellent or satisfying, while the Bulgarian, the Greek, and the
Spanish samples included also answers declaring that the programs were below their

expectations.

e. Participant participation as trainees in STEAM Education programs (organized either by a

central educational authority or by local agents)?

Bulgaria Cyprus Greece Spain
Yes% 21.8 8.5 16.2 8.1

f. Promotion of STEAM Education by the educational authorities supervising participants’

schools through specific professional development activities?

Bulgaria Cyprus Greece Spain
Yes% 53.7 20.0 33.8 27.4
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g. Participant participation as instructors in inclusionary programs for students with Mild
Disabilities (organized either by a central educational authority or by local agents)?

Bulgaria Cyprus Greece Spain

Yes% 26.2 8.5 13.2 33.9

h. Promotion of Educational Inclusion of students with Mild Disabilities by the educational
authorities supervising participants’ schools through specific professional development

activities

Bulgaria Cyprus Greece Spain
Yes% 58.7 50.0 48.5 61.3

i. A set of questions (Questions 16-22 of the questionnaire) focused on school parameters and
instructional factors that may facilitate the implementation of STEAM programs. In specific, in-
service teachers were asked to use a scale from 1 to 7, where 1 meant “strongly disagree” and
7 means “strongly agree”, in order to indicate their agreement with the statements appearing
in Table 5.3.

Table 5.3. In-service teachers’ opinions regarding school parameters and instructional factors
that affect implementation of STEAM programs

Mean (SD)

Bulgaria Cyprus Greece Spain

In order to understand the content of
STEAM fields, students should possess  3.93 (1.39) 3.93 (1.32) 2.84 (1.51) 3.6 (1.95)
higher—order thinking skills.

Only teachers specialized in Science,

Technology, Engineering, Arts, and

Mathematics can undertake  the  3.69 (1.88) 3.46 (1.75) 2.57 (1.58) 3.2.(1.94)
responsibility of implementing STEAM

Education in General Primary Schools.

Implementation of STEAM Education may
be properly served by the Curricula
currently used in Primary Schools
provided that more STEAM-oriented
learning activities are incorporated in the
daily school routine.

5.02 (1.62) 4.72(1.47) 4.59(1.55) 4.7 (1.88)

Implementation of STEAM Education
Programs in General Primary Schools is
presently unattainable, due to the lack of
sufficient educational resources.

4.46 (1.76) 454 (1.45)  4.37(1.78) 4.7 (1.94)

Appropriate training of school teachers is
such a powerful agent that it may
compensate for eventual insufficiencies of
other educational factors affecting the

5.69 (1.40) 5.08 (1.35)  5.09 (1.69) 4.7 (1.96)
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successful implementation of STEAM
Education.

Effective implementation of STEAM
Education Programs in General Primary
Schools is not feasible, due to the
increased workloads among teachers.

427 (1.78) 4.63(1.53) 4.07(1.98) 5.1(2.02)

Integrated STEAM Education lessons are
more beneficial to students than the
teaching of each STEAM discipline
separately.

499 (1.24) 4.79(1.21) 5.15(1.58) 4.9 (1.41)

j- In-service teachers’ self-efficacy with regard to the instruction of students from the four
categories of Mild Disabilities was also examined (Question 23 of the questionnaire) through a
guestion asking them to state the confidence in their ability to teach students presenting one of
the four types of Mild Disabilities.

Table 5.4. In-service teachers’ self-efficacy regarding the instruction of students with Mild

Disabilities
Mean (SD)
Bulgaria Cyprus Greece Spain
Specific Learning Disability 3.76 (1.73) 4.61 (1.98) 4.81 (1.74) 4,0 (2.12)
Mild Intellectual Disability 4.41 (1.53) 3.34 (2.01) 4.40 (1.83) 4,3 (2.16)
ADHD 3.83 (1.71) 4.41 (1.94) 4.94 (1.70) 4.3(1.91)
Mild Behavior Problems 4.29 (1.75) 4.30 (1.98) 5.32 (1.54) 4,6 (1.94)

k. The aspects of in-service teachers on the factors affecting the Inclusion of primary students
with Mild Disabilities are evidently an important factor in the context of Inclusive STEAM
Education for this student population (Question 24 of the questionnaire). These aspects appear
in Table 5.5.

Table 5.5. In-service teachers’ aspects on factors affecting Inclusion of primary students with
Mild Disabilities

Mean (SD)
Bulgaria Cyprus Greece Spain

General education teachers’ insufficient
knowledge on Educational Assessment 4.31 (1.63) 4.77 (1.61) 4.81 (1.55) 5.3 (1.56)

High demands of General Curriculum 5.15 (1.49) 5.09 (1.63) 4.74 (1.69) 4.8 (1.74)
General education teachers’ insufficient

support by Special Education experts 4.98 (1.62) 5.25 (1.60) 5.21 (1.70) 5.9 (1.52)
Negative attitudes of students without
disabilities toward the Inclusion of 3.93 (1.56) 3.52 (1.75) 3.51(1.61) 4.5 (1.82)
students with Mild Disabilities

General education teachers’ insufficient

knowledge on Instructional Methodology  4.92 (1.63) 4.96 (1.73) 5.40 (1.51) 5.9 (1.30)
for students with Mild Disabilities
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I. The aspects of in-service teachers on the impact that STEAM Education may have in
promoting the Inclusion of students with Mild Disabilities was the content of Question 25 of the

guestionnaire, and the results per country were:

Mean (SD)
Bulgaria Cyprus Greece Spain
STEAM Education may have a 4.99 (1.37) 5,60 (1,20) 5,68 (1.36) 5.6 (1.40)

positive impact on the Educational
Inclusion of students with Mild
Disabilities.

m. The aspects of in-service teachers regarding the impact of inclusive education on the
learning progress of students without disabilities were explored through the Question 26 of the

guestionnaire, and the results per country were:

Mean (SD)
Bulgaria Cyprus Greece Spain
Implementation of inclusionary 3.91 (1.80) 2.50 (1.53) 1.84 (1.37) 3.2.(2.12)

programs for students with Mild
Disabilities affects adversely the
learning progress of students without
disabilities

n. The aspects of in-service teachers regarding the appropriateness of the general classroom
as educational context for the instruction of students from the four categories of Mild
Disabilities were investigated through the Question 27 of the questionnaire, and the results per

country were those appearing in Table 5.6.

Table 5.6. In-service teachers’ aspects on the appropriateness of the general classroom as

educational context for the instruction of students with Mild Disabilities

Mean (SD)
Bulgaria Cyprus Greece Spain
Specific Learning Disability 3.52 (1.58) 3.88 (1.84) 4,75 (1.84) 4.6 (1.76)
Mild Intellectual Disability 3.77 (1.50) 3.00 (1.62) 4,54 (1.92) 4.8 (1.75)
ADHD 3.65 (1.61) 3.69 (1.81) 4,84 (1.81) 4.7 (1.72)
Mild Behavior Problems 3.88 (1.49) 3.73 (1.78) 5,24 (1.65) 5.0 (1.72)

0. In-service teachers’ opinion on the progress that may be exhibited by students with Mild
Disabilities who would be appropriately taught in the general classroom was explored through

Question 28 of the questionnaire and the result per country were:

Mean (SD)
Bulgaria Cyprus Greece Spain
If appropriately taught, students with 4,92 (1.41) 4.86 (1.36) 5.97(1.23) 5.6(1.49)

Mild Disabilities may present satisfactory
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learning progress in the general
classroom.

5.2.3 Questions addressed both to pre-service and in-service teachers, and referring
to knowledge and interest in learning about inclusive STEAM Education, as well
as to perceived needs in terms of training

a. In-service teachers were asked to use a 7-point Likert scale (1 = extremely low level and 7
= extremely high level) in order to indicate their knowledge on and interest in Inclusive STEAM
Education (Questions 11-15 of the questionnaire). [The same questions have been answered
also by pre-service teachers]. The findings for the in-service teachers per country were those
appearing in Table 5.7

Table 5.7. In-service teachers’ knowledge on and interest in STEAM and Inclusive Education

Mean (SD)

Bulgaria Cyprus Greece Spain

Level of current knowledge on STEAM

Education 3.06 (1.58) 2.09 (1.33) 2.35(1.44) 2.5(1.42)

Level of personal interest in learning to
implement STEAM Education 5.4 (1.46) 4.70 (1.71) 5.22 (1.64) 5.3 (1.48)
programs in the general classroom

Level of current knowledge on Inclusive
Education of students with Mild 4.44 (1.53) 3.65 (1.90) 4,15 (1.89) 4.2 (1.56)
Disabilities

Level of personal interest in learning to
implement Inclusive Education of 5.43 (1.54) 5.34 (1.69) 5.60 (1.46) 6.0 (1.31)
students with Mild Disabilities

Level of personal interest in learning

how to use STEAM Education activities

as means for the inclusion of students 5.27 (1.56) 5.27 (1.57) 5.41 (1.57) 5.8 (1.34)
with Mild Disabilities in daily school

practice

b. The 29" question of the questionnaire asked in-service teachers to declare their perceived
needs with regard to professional training on the following individual topics, which experts
consider significant in the context of organizing successful inclusion of primary students with
Mild Disabilities in STEAM activities. The same questions (with all the 11 items) was answered

also by pre-service teachers.

Table 5.8. In-service teachers’ perceived needs regarding professional development training
that may help them implement successful inclusion of primary students with Mild Disabilities in
STEAM activities
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Mean (SD)
Bulgaria Cyprus Greece Spain
Instructional methodology for each
of the STEAM fields 5.48 (1.55) 6.02 (1.13) 5.75 (1.27) 5.6 (1.49)
The theoretical background of 5,5 gg) 584 (1.31)  531(158) 5.8 (1.38)

STEAM Education

Practical  solutions  for the
Educational Inclusion of students 5.83 (1.47 6.34 (1.01) 6.24 (1.23) 5.0 (1.79)
with Mild Disabilities

Instructional  methodology  for

students with Mild Disabilities 5.53 (1.59) 6.10 (1.25) 6.07 (1.25) 5.9 (1.49)
Educational assessment of

students with Mild Disabilities 5.37 (1.60) 5.95 (1.29) 5.68 (1.35) 5.8(1.48)
Procedures for the ascertainment of 5.38 (1.59) 5.81 (1.36) 5.63 (1.41) 6.0 (1.21)

all students’ school progress

Ways for adapting the general
school curriculum to the needs of 5.49 (1.50) 5.99 (1.10) 6.12 (1.15) 5.8 (1.48)
students with Mild Disabilities

Ideas for incorporating STEAM

Educgtion in the daily school 5.53 (1.57) 6.24 (1.05) 6.28 (1.07) 5.5 (1.61)
practice

L:‘é‘:ﬁg’i‘ggf’ex‘ég'rﬁ’t'gm'eaﬁre”;gg goals 557 (1.54) 599 (1.10)  5.84(127) 5.7 (1.58)
fg;%irr‘lzing integrated - STEAM 5 59 (1 55) 6.09 (1.12)  594(1.23) 55 (1.63)
Using STEAM Education as context

for including students with Mild g ;g 4 55 6.16 (1.10)  6.18(1.28) 5.5 (1.65)

Disabilities in the learning activities
of the general classroom

c. The last question of the questionnaire (Question 30) gave participants’ the opportunity to
mention any subject or issue not included in the 29 statements that preceded and could have
an impact on the educational inclusion of students with Mild Disabilities in STEAM activities.
Some of the most notable mentions were:

¢ The need for enhancing the presence of Arts in STEAM Education.

e The need for more spacious STEAM classrooms.

e The obligation to address separately the needs of the small schools.

e The enrichment of initial teacher education with STEAM courses.

e The employment of speech therapists, psychologists and other specialist for the

support of teachers implementing STEAM for students with disabilities.
¢ Involvement of the family in STEAM Education programs.
¢ Reduction of the case load in primary school.

e Teacher access to free tools for the implementation of STEAM activities
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5.2.4 Conclusions

As mentioned also in the case of pre-service teachers, the answers provided by the in-service

teachers from the four countries who filled in the questionnaire on inclusive STEAM Education

of students with Mild Disabilities are not directly and fully comparable as there was diversity in

important features of the populations. On the other hand, there were also several common

characteristics among the four groups that allowed the formation of notable general

tendencies, which permitted the drawing of some useful conclusions. The most important of

these tendencies and the respective conclusions, that could inform the organization of effective

trainings for in-service teachers, were:

There was considerable diversity regarding most of the demographic data of the four
participant groups. As in the case of the pre-service teachers, females outnumbered
males considerably. Sample differences that might have played a role in the answers
provided include the differences in teaching experience in General and Special
Education, and also the degrees held by the participants from each country. Of course,
it could be hypothesized that the prospective participants of the training programs that
will be developed by the SpicE consortium may have similar differences with the four
samples of the present research. Hence, the present findings could probably inform to
a satisfactory degree the decisions pertaining to those programs.

The number of the participants who were aware of the implementation of STEAM
programs in the educational system of their country was low (for some countries
considerably less than 10%). Moreover, participants’ knowledge on the features of such
programs was mostly fragmented and deficient. Although it cannot be decided whether
the actual number of the implemented programs in each country was low or if it just
happened that the participants were not properly informed on this issue, it can be
hypothesized that the need for making STEAM Education known to wide educational
circles in all four countries is high. Noteworthy is the finding that sizeable parts of the
samples mentioned that the programs they were aware of did not meet the expectation
of the educational authorities. Again the possibility should be considered that the
participants did not possess all necessary information, but it should also be noted that
the participants’ percentages supporting this view are impressive enough to put this
finding among those deserving closer inspection in the context of SpicE applications.

A similar situation with that described in reference to STEAM programs implemented
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at the level of the educational system of each participating country resulted from the
participant answers with regard to STEAM applications at the level of their schools.

e Regarding the opportunities reported by the participants in terms of acquiring
knowledge on STEAM Education through specialized training programs organized by
educational authorities, the findings showed a situation that cannot be characterized
as satisfactory. This finding shows also the need for the implementation of the SpicE
program.

e The general picture resulting from participants’ reports in terms of inclusive education
for students with Disabilities could be characterized as considerably better than the
respective picture for STEAM Education. The numbers referred to by all four samples
with regard to professional development activities organized by their countries’
educational authorities for supporting knowledge acquisition on Inclusion are clearly
higher than the respective numbers referring to STEAM Education.

e In reference to school parameters and instructional factors that may facilitate the
implementation of STEAM programs the findings that resulted from participants’
answers showed:

= Participants accepting the view that higher-order skills are required for students
to understand the content of STEAM were in the minority of all four samples as
all respective group scores were below the mean. A similar result was obtained
regarding the notion that only teachers specialized in Science, Technology,
Engineering, Arts, and Mathematics can undertake the responsibility of
implementing STEAM Education in primary schools.

= Regarding factors that might obstruct the implementation of STEAM Education
the participants expressed opinions that seem to converge, as they agreed that
the lack of sufficient educational resources and the increased workloads among
teachers are important factors, although their scores in supporting these views
were just a little above the mean.

= Noteworthy and with significant repercussions for their training was the aspect
of the participants that the existing Curricula may serve properly the
implementation of STEAM Education provided that more STEAM-oriented
learning activities would be incorporated in the daily school routine. To a certain
extent this aspect contradicts with the view that integrated STEAM Education
lessons are more beneficial to students than the teaching of each STEAM

discipline separately, which was also supported by the majority of the
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participants (the scores for both these aspects were a little above the mean).
The contradiction results from the fact that integrated lessons require a reform
of the existing curricula, even a mild one, and not just their enrichment with
STEAM-oriented activities.
= Promising for the future of STEAM Education and for the aims of the SpicE
program is the finding that in participants’ opinion appropriate training of school
teachers is such a powerful agent that it may compensate for eventual
insufficiencies of other educational factors. The scores of participants
supporting this view were clearly above the mean.
Regarding participants’ self-efficacy in reference to the instruction of students from the
four categories of Mild Disabilities the general picture is that their answers were around
the mean (most of them slightly higher than the mean, but also some of them below it).
As comparatively more robust (higher means, smaller SDs) in this dimension appeared
to be the Greek sample, which included the higher percent of participants with degrees
of any level in Special Education or Educational Inclusion of students with Disabilities
among the four samples. This is an optimistic finding showing that specialized training,
like the training that will be implemented in the context of SpickE, may bring about
valuable results for students with Mild Disabilities.
With regard to the factors affecting the Inclusion of primary students with Mild
Disabilities the finding that all groups scored below the mean in reference to the effect
of the negative attitudes of students without disabilities on Inclusion is a positive finding,
as this factor has been mentioned in the past in many studies pertaining to inclusive
education and has been used as an excuse for not implementing inclusionary
programs. Closely connected to this finding and also positive may be characterized the
finding that all groups’ mean score regarding the possible adverse effect of inclusionary
programs on the learning progress of students without disabilities is clearly below the
mean. Undoubtedly, positive for the purposes of SpicE are also the findings that
participants recognized the importance of increased teacher knowledge on Educational
Assessment and Instructional Methodology for students with Mild Disabilities as
decisive factors of successful Inclusion. The role of the Curriculum, the importance of
the collaboration between teachers and experts of Special Education, as well as the
ability of students with Mild Disabilities to present learning progress in the general

classroom if taught appropriately should be very welcome as they show that the
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thoughts of the majority of all four samples coincide with contemporary research in
these issues.

e Like the pre-service teachers who participate in this research, the in-service
participants acknowledged their restricted knowledge on STEAM (scores clearly below
the mean for all groups) and Inclusive Education (scores just above the mean for three
out of the four groups and below the mean for the fourth). They also showed their strong
interest in learning about STEAM, Inclusion, and the combination of the two fields with
scores clearly above the mean. If these findings constitute actual general tendencies
and are valid also in the case of the teachers who are going to participate in the training
that will take place in the context of SpicE, then it can be said that there are favorable
conditions for the success of this endeavour.

e In expressing their perceived needs with regard to professional training that would
enable them to be successful in trying to include students with Mild Disabilities in
STEAM activities in the general classroom, in-service teachers showed that they
understand how wide this endeavour is and how many prerequisites it includes. The
scores on the 11 parameters of instructional programs of inclusive STEAM Education
are all clearly above the mean. Of course there are scores which deserve further
deliberation or even deep analysis and scores that are in line with contemporary
approaches to inclusive STEAM Education. The general picture, however, is favorable

and optimistic in reference to the aims of the SpicE project.

6. General conclusions and proposals

This Report offers valuable insights into the aspects, knowledge, opinions, and attitudes of
general and special education pre- and in-service teachers from Bulgaria, Cyprus, Greece,
and Spain in reference to STEAM Education, Educational Inclusion of Students with
Disabilities, and the combination of the two fields for achieving Inclusive STEAM Education for
primary students with Mild Disabilities. Despite the diversity of the samples, in general terms
both pre- and in-service teachers showed that they possess reduced knowledge in all three
fields, but have generally positive attitudes and high interest in learning how to be successful
in Inclusive STEAM Education.

The gap analysis that follows will take into consideration all the above-mentioned information,
theoretical elements and field results, and will be able to describe concrete profiles of the

training programs that need to be implemented so that all aims of the SpicE are achieved.
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7. Gap analysis

This GAP analysis has taken into account all the above-mentioned information, theoretical
elements and field results. This will help to describe concrete profiles of the training programs
that need to be implemented in order to achieve the objectives. Specifically, the results have
been structured on the basis of the following dimensions, which have emanated from all the
above-mentioned information:

e ASPECTS RELATED TO THE SCHOOL SYSTEM

e TRAINING ISSUES

e |IMPLEMENTATION ISSUES

7.1. Justification

As we know, the GAP analysis is a strategic analysis tool that provides a general framework
for defining where we are today, as well as where we want to be and how we are going to get
there.
GAP Analysis is the process of comparing the current situation with the desired future situation
in order to create a series of actions that will help fill the identified gap.
The guestions to be answered by the GAP analysis are therefore the following:

e Where are we now?

e Where would we like to be?

o Difference between the desired state and the current state

e [Projects and actions to be undertaken to close the gap?]
The main benefit of a GAP analysis is that it forces you to think about the current situation, the
desired future situation, the gap between the two and your action plan in a clear and structured

way (view Fig. 1).

1 This part refers directly to the actions and activities that we will develop throughout the SpicE project.
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Fig. 1. Diagram GAP analysis.

7.2. Inclusion of students with Mild Disabilities in STEAM

According to the bibliography inclusion of students with Mild Disabilities in STEAM instructional

activities presupposes that teachers:

a. SCHOOL
SYSTEM

Are aware of the demands of inclusive education.

Possess abilities for implementing inclusive programs.

Know the specifics of STEAM education.

Are able to perform educational assessment of students with Mild
Disabilities.

Are aware of the implementation of the STEAM program in the
education system.

Are aware of the implementation of the STEAM program in the
school where they work.

Possess specific training organised by the public administration for
professional development on the implementation of STEAM in the
classroom (Bogdan and Greca, 2018; Lopez et al., 2021).

Possess specific training organised by the public administration for
professional development on the inclusion of students with mild
disabilities (Leiva-Olivencia et al., 2021).

Have specific initial training in STEAM education included in the
curriculum of the Bachelor's Degree in Teaching in a
multidisciplinary way (Castro-Rodriguez and Montoro, 2021).

Have specific initial training included in the curriculum of the
Bachelor's Degree in Teaching for the inclusion of students with mild
disabilities (Anzano, 2015; Arvelo-Rosales et al., 2021; Lacruz-
Pérez et al., 2021; Sepulveda et al., 2010).

Have availability of educational resources for the correct
implementation of the STEAM program.

Have human and material educational resources for the proper
implementation of educational inclusion (Chiner and Cardona,
2013; Fernandez et al., 2020; Leiva-Olivencia et al., 2021).

Have the support of professionals with expertise in Special
Education.
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b. TRAINING
ASPECTS

Are aware of the characteristics of STEAM education.

Are aware of the characteristics of inclusive education for students
with mild disabilities.

Have interest in learning how to implement the STEAM program in
regular groups.

Have interest in learning how to implement the STEAM program
using information and communication technologies (Jurado et al.,
2020).

Have interest in learning how to apply inclusive education for
students with mild disabilities.

Are able to make good use of information and communication
technologies with students with mild disabilities (Cabero-Almenara
et al., 2022; Fernandez-Batanero et al., 2019, 2020, 2022).

Are interested in learning how to implement the STEAM program for
the inclusion of students with mild disabilities.

Are aware that the STEAM program can be applied to all students,
including those with mild disabilities.

Are aware that all teachers can implement the STEAM program,
without the need to be specialised in Science, Technology,
Engineering, Arts or Mathematics.

Are aware of the particularities of students with specific learning
disabilities, mild intellectual disabilities, ADHD and mild behavioural
problems in order to feel confident and able to meet their needs.
Know how to carry out the assessment process for students with
mild disabilities.

Are sensitised to educational inclusion, regardless of their years of
teaching experience or whether or not they are special education
teachers (Anzano, 2015; Campo et al., 2010; Cornoldi et al., 2018;
Fiuza-Asorey et al., 2021; Gonzalez-Gil et al., 2016; Monico et al.,
2020; Solis et al., 2019).

Are able to raise awareness of educational inclusion among non-
disabled learners.

Know useful didactic methodologies for working with students with
mild disabilities.

Know how to make use of STEAM-based digital educational
activities in the classroom (Lara et al., 2020).

Know how to implement teaching methodologies for each STEAM
area in the classroom.

Know the theoretical basis of STEAM education.

Are able to monitor the academic progress of all students.

Are capable of adapting the school curriculum to the needs of pupils
with mild disabilities

Incorporate STEAM education into educational practice on a daily
basis.

Integrate learning objectives from the different STEAM areas in the
same didactic proposal.

C.
IMPLEMENTATION
ISSUES

Are aware of the benefits that the STEAM program brings to the
inclusion of students with mild disabilities.
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e Are aware of the improvement that STEAM education produces in
children's attitudes towards science and in the development of
numeracy, speaking and listening skills (Bogdan and Greca, 2018;
Duo-Terron et al., 2022).

e Know that the STEAM program promotes meaningful learning and
student motivation (Lage-Gémez and Ros, 2021).

e Use art as an area that integrates the rest of the STEAM fields in
didactic proposals (Lage-Gémez and Ros, 2021).

e Are aware of the benefits that educational inclusion programs for
students with mild disabilities also bring to non-disabled students.

e Are aware of the benefits for the learning of students with mild
disabilities of being taught in the mainstream classroom.

7.3 Knowledge and skills of pre- and in-service teachers

According to the report on the knowledge and skills of pre- and in-service teachers of the four

participating countries:
PRE-SERVICE TEACHERS:

They have limited knowledge on “Level of current knowledge on STEAM Education”,
but they have more knowledge about Inclusive Education.

Their perceived needs in terms of training are "practical solutions for the educational
inclusion of students with mild disabilities".

They believe that university training on STEAM and inclusive education exists, but
there is a need to improve students' knowledge.

They claim to have basic ideas about STEAM, Inclusive Education and Inclusive
STEAM Education, but they say they have insufficient to acceptable knowledge.

They have a strong interest in acquiring knowledge about STEAM, Inclusive Education
and Inclusive STEAM Education.

The level of personal interest in learning to implement Inclusive Education of students
with Mild Disabilities is high in all the countries.

They are interested and willing to be trained in STEAM and inclusive education.

They consider that in order to implement the STEAM model for DE the following are

necessary: training, motivation, resources and socio-emotional skills.

IN-SERVICE TEACHERS

They have limited knowledge on the specifics of STEAM education.

They have insufficient knowledge on STEAM education.
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e The perceived needs in terms of training is the experience about STEAM and Mild
Disabilities (MD).

e In reference to Inclusion they believe that is important to break down prejudices and
myths.

e In reference to STEAM they believe that is important the willingness and training of
teachers as a resource.

e They are aware of the demands of inclusive education.

e They are interested and willing to be trained in STEAM Education and/or Inclusive
Education.

e They consider important the willingness and training of teachers as a resource for
working in STEAM and MD.

e They think that the keys to strengthen interest in STEAM training and inclusive
education are: motivation and values, as well as the socio-emotional part.

e They have more knowledge and experience about inclusive education and less about
STEAM.

e They are aware of the demands of inclusive education

e They are interested and willing to be trained in STEAM Education and/or Inclusive
Education.

e They think that the keys to strengthen interest in STEAM training and inclusive
education are: motivation and values, as well as the socio-emotional part.

e They possess abilities for implementing inclusive programs.

e They are able to perform educational assessment of students with Mild Disabilities, etc.

e They see lack of resources and workload as barriers to the implementation of STEAM
in MD.

e They are attracted to participate in new opportunities in the implementation of STEAM
and inclusive education.

e They see the lack of support from education authorities in the implementation of
STEAM Education as a factor of ineffectiveness.

e They consider than is important to be trained in practical solutions for inclusive
education, while the aspect that is of least interest is the theoretical background of
STEAM education.

7.4 Training programs for pre- and in-service teacher
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On the basis of the above it seems that training programs for pre- and in-service teachers need

to

concentrate on?:

IN-SERVICE TEACHERS

Listed below are a number of themes/activities on which actions for in-service and pre-service

teachers can focus:

0

PRACTICAL SOLUTIONS FOR INCLUSION. To know practical solutions for the
educational inclusion of students with mild disabilities.

SPECIFIC METHODOLOGY. Training in teaching methodologies for pupils with mild
disabilities. On this point, in the survey, the active teaching staff in the different countries
acknowledged that they lacked sufficient knowledge of teaching methodology for pupils
with mild disabilities.

STEAM IN DAILY SCHOOL PRACTICE. To learn about ideas for incorporating STEAM
education into everyday school practice.

THE POTENTIAL OF STEAM IN INCLUSION. Acquire competences to know how to use
STEAM education as a context for including students with mild disabilities in general
classroom learning activities.

ADAPT THE SCHOOL CURRICULUM. To know the ways of adapting the general
school curriculum to the needs of pupils with mild disabilities.

STEAM INTEGRATED CLASSES. To learn about methods of organising integrated
STEAM classes.

THE SCHOOL PROGRESS OF PUPILS. Learning procedures to determine the school
progress of all pupils.

SPECIALITY STEAM FIELDS. Training in teaching methodologies for each of the STEAM
fields.

THEORETICAL TRAINING IN STEAM. To know the theoretical background of STEAM
education.

ASSESSMENT OF STUDENTS WITH MILD DISABILITIES. To know methods of
educational assessment of students with mild disabilities.

INTEGRATING LEARNING OBJECTIVES. Integration of multiple learning objectives

from different content areas.

2

The questionnaire used for the validation (one validation per country) can be accessed at

https://forms.gle/mp2zZWDfn2NGEqPUz8
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PRE-SERVICE TEACHERS

[J

PRACTICAL SOLUTIONS FOR INCLUSION. To know practical solutions for the
educational inclusion of students with mild disabilities.

THE POTENTIAL OF STEAM IN INCLUSION. Acquire competences to know how to use
STEAM education as a context for including students with mild disabilities in general
classroom learning activities.

SPECIFIC METHODOLOGY. Training in teaching methodologies for pupils with mild
disabilities. On this point, in the survey, the active teaching staff in the different countries
acknowledged that they lacked sufficient knowledge of teaching methodology for pupils
with mild disabilities.

ADAPT THE SCHOOL CURRICULUM. To know the ways of adapting the general school
curriculum to the needs of pupils with mild disabilities.

THE SCHOOL PROGRESS OF PUPILS. Learning procedures to determine the school
progress of all pupils.

STEAM IN DAILY SCHOOL PRACTICE. To learn about ideas for incorporating STEAM
education into everyday school practice.

ASSESSMENT OF STUDENTS WITH MILD DISABILITIES. To know methods of
educational assessment of students with mild disabilities.

STEAM INTEGRATED CLASSES. To learn about methods of organising integrated
STEAM classes.

INTEGRATING LEARNING OBJECTIVES. Integration of multiple learning objectives
from different content areas.

SPECIALITY STEAM FIELDS. Training in teaching methodologies for each of the STEAM
fields.

THEORETICAL TRAINING IN STEAM. To know the theoretical background of STEAM

education.

These themes have been validated by SpicE partners on the basis of their prioritization. The
criteria used were: HIGH PRIORITY, PRIORITY and LESS PRIORITY. After the validation

process carried out, the order of priority of the needs found for in-service teachers would be

as follows:
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Actions for in-service teachers
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Chart 1: Results of actions for in-service teachers

To finally rank the actions according to their priority, the following criteria have been used:
HIGH PRIORITY: Actions with an average score above 8.
PRIORITY: Actions with an average score between 6 and 8.

LOW PRIORITY: Actions with an average score between 1 and 6.

The following table shows the results:
ACTIONS FOR IN-SERVICE TEACHERS

HIGH PRIORITY PRIORITY LESS PRIORITY
[PRACTICAL SOLUTIONS | [ADAPT THE SCHOOL [SPECIALITY STEAM
FOR INCLUSION] CURRICULUM] FIELDS]

[STEAM IN DAILY [STEAM INTEGRATED [INTEGRATING

SCHOOL PRACTICE] CLASSES] LEARNING OBJECTIVES]
[SPECIFIC [THEORETICAL TRAINING

METHODOLOGY] IN STEAM]

[THE POTENTIAL OF
STEAM IN INCLUSION]
[THE SCHOOL
PROGRESS OF PUPILS]
[ASSESSMENT OF
STUDENTS WITH MILD
DISABILITIES]

As for the pre-service teachers, the same procedure has been followed as above and the same

classification criteria have been used according to the average score obtained. Therefore, we
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can see below the chart of results and the table of priorities of the actions for pre-service
teachers.

Actions for pre-service teachers
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Chart 2: Results of actions for pre-service teachers
ACTIONS FOR PRE-SERVICE TEACHERS
HIGH PRIORITY PRIORITY LESS PRIORITY
[PRACTICAL SOLUTIONS THE POTENTIAL OF [STEAM IN DAILY
FOR INCLUSION] STEAM IN INCLUSION SCHOOL PRACTICE]
[SPECIFIC [THE SCHOOL [ADAPT THE SCHOOL
METHODOLOGY] PROGRESS OF PUPILS] | CURRICULUM]
[THEORETICAL TRAINING [STEAM INTEGRATED
IN STEAM] CLASSES]
[SPECIALITY STEAM
FIELDS]
[ASSESSMENT OF
STUDENTS WITH MILD
DISABILITIES]
[INTEGRATING
LEARNING OBJECTIVES]

Co-funded by the
Erasmus+ Programme 65
of the European Union



T2.1 Collection and analysis of STEAM Special Education practices

SpicE

L A ey

Speclal EduCation STEAM Academy

The combination of the GA findings with the competence framework is expected to
facilitate the decision making on the educational framework and ultimately to allow the
implementation of a productive teacher training program on Inclusive STEAM Education.
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ANNEX |
QUESTIONNAIRE

Introductory Note

Dear participant,

STEAM Education is a contemporary instructional approach that lays emphasis on the
teaching of Science, Technology, Engineering, Arts, and Mathematics. Instruction
emphasizing STEAM-based activities is expected to enhance students’ abilities in thinking
scientifically, solving problems, using experimental learning, working creatively and generally
in developing the qualities considered necessary for succeeding in the professional and social

life of the 21° century.

Although all students can benefit from STEAM Education, the participation of students
with Mild Disabilities (i.e. students with Specific Learning Disability, Mild Intellectual
Disability, Attention-Deficit/ Hyperactivity Disorder (ADHD), and Mild Behavior
Problems) in STEAM-based instruction is hampered by various factors. However, in the
context of Educational Inclusion (learning in “One School for All*), students with Mild
Disabilities should be properly supported in order to take part in all classroom activities.

In order to promote the research — based implementation of inclusionary STEAM
educational programs for primary students with Mild Disabilities, our consortium (a group of
Universities, State and Local Educational Authorities, Teacher Unions, and Private Agencies
from Greece, Bulgaria, Cyprus, and Spain) has undertaken the responsibility to produce
programs, materials and structures for (a) training teachers in the effective use of inclusionary
STEAM Education for students with Mild Disabilities, and (b) providing them with ongoing
access to related resources. This complex task presupposes the collection of data on the
knowledge, the beliefs, and the needs of pre- and in- service teachers regarding the Inclusion
of Primary Students with Mild Disabilities in STEAM Education learning activities. The present
guestionnaire serves the collection of such data.

You have been invited to participate in this research, because you are already a
teacher in Primary Education or you are currently studying to become such a teacher.

To participate in the research, you will be asked to read carefully the following

guestions and statements and answer them to your best knowledge.
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1. ARE THERE ANY RISKS OR BURDENS REGARDING MY PARTICIPATION IN THE
RESEARCH?

Your participation in the research does not imply any risk or financial burden on you. However,
we inform you that in the event of illegal acts or criminal activity your personal data is not
protected from any investigation by the official authorities, and that we may have to take the
necessary legal action in order to inform the authorities, especially if there is a risk to physical
health or human life.

2. AMI OBLIGED TO PARTICIPATE IN THE RESEARCH?

Your participation in the research is completely voluntary. You can refuse to participate without
justification. You can change your mind at any time and leave the research without justification,
and without consequences. In this case you can request the deletion of the collected data and

information.

3. WILL | RECEIVE REMUNERATION?

Participants will not receive remuneration for their participation in the survey.

4. HOW WILL MY PERSONAL DATA BE PROTECTED?

We will collect the following personal data: gender, age, teaching experience, study semester

etc. Your data will be used exclusively for research, scientific, and statistical purposes.

Your data will be processed based on your explicit consent, which you provide to us through this

form.

Your data will be anonymized / pseudonymized / encrypted / encrypted [refer to the protection

method / measures that you will apply].

In no way will your identity be revealed in publications, public presentations or scientific reports.

In case we want to use your data by name, we will ask you in advance for your explicit consent.

In case of a group interview/ focus group, we encourage you to commit not to disclose

information or details of other participants that came to your knowledge as part of the research.

The Project keeps records of the research data for five (5) years from the completion of the
research, following all the required organizational and technical security measures. The data will

then be securely deleted/erased. If we consider that the research data is necessary to be used

for other research or to be kept for archiving, scientific or historical research or statistical
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purposes, we will proceed to their complete anonymization. Your rights regarding the protection
of your personal data and their processing for the purpose of the present research are the

following:

Access You can receive copies of your data being processed in the
research context.

Correction You can request corrections to your data being processed in the
research context.

Portability You can request that we transmit your data to another controller
which is being processed in the research context.

Automated  individual | You can object to automated individual decision making including

decision making profiling.

You also have the right to withdraw your consent at any time. If this happens, you also have

the following rights:

Deletion You can request that we delete your data being processed in the

research context.

Restriction of | You can request a restriction of the processing of your data that

processing have been processed in the research context.

Information For more information you can contact: (to be added by each
partner)

DECLARATION OF CONSENT

I, the undersigned, declare that | have been fully informed of the terms of my patrticipation in the research

and the processing of my personal data.

| fully consent to participate in the research and to the processing of the above-mentioned personal
data.

| have been informed that | can revoke my consent at any time.
Place:
Name of participant

Fullname:
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Date:

Signature:

Personal data
A. FOR IN-SERVICE TEACHERS
Gender: Male [ ] Female [ ] |do not want to answer [ ]
Age: 20-30[ ] 31-40 ] 41-50 [] 51-60[ ] 61-70 []
Years of teaching experience in General Education: ...........

Years of teaching experience in Special Education: .............

Degrees:

e BA []
e MA []
e PhD [

Do you hold a degree (of any level) in any of the STEAM fields?
Yes [ ] No [ ]

Do you hold a degree (of any level) in Special Education or Educational Inclusion of students
with Disabilities?

Yes [ ] No []

1. Are you aware of concrete efforts to implement STEAM Education programs in the
educational system of your country?

Yes [ ] No [ ]

2. If the answer to the previous question was affirmative and you know details on the
implementation of the STEAM program, then please answer the following questions:
-Duration of the
o140 T0 | =11 0 S PP
-Grades of implementation?

(O ] TRl T 0 0 1= PR
-Did the program offer integrated I€SSONS?.......cccovveiiiiiii .
-To the best of your knowledge, were the results

Excellent[ ] Satisfying[ ] Below expectations[ ] Unknown to you[ ] ?
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3. Are you aware of concrete efforts to implement STEAM Education programs in your
school?

[ ]Yes [ 1No

4. If the answer to the previous question was affirmative and you know details on the
implementation of the STEAM program, then please answer the following questions:
-Duration of the
100 =1 0 1
-Grades of implementation?

B T IV oY Tox o I 0 T
-Did the program offer integrated [ESSONS?.........c.eovviiiiiiiiiiii e
-To the best of your knowledge, were the results

Excellent[ ] Satisfying[ ] Below expectations[ ] Unknown to you[ ] ?

5. Have you ever participated as a trainee in a STEAM Education program (organized
either by a central educational authority or by local agents)?

[]Yes [ 1No

6. Is STEAM Education promoted by the educational authorities supervising your
school through specific professional development activities?

[ ]Yes []No

7. Have you ever taught in an inclusionary program for students with Mild Disabilities
(organized either by a central educational authority or by local agents)?

[]Yes [ 1No
8. Is Educational Inclusion of students with Mild Disabilities promoted by the

educational authorities supervising your school through specific professional
development activities?

[]Yes [ 1No
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B. FOR PRE-SERVICE TEACHERS
Gender: Male [ ] Female [ ] |do not want to answer [ ]
Age: <20 [] 21-25[ ] 26-30 [] >30 []
Department/ FacCUIly: ...
Semester Of STUAIES: .. ..o

9. Does the Program of Studies of your Department include separate or integrated
courses on STEAM Education?

Yes [ ] No [] | do not know [ ]

10. Does the Program of Studies of your Department include separate or integrated
courses on the Educational Inclusion of students with Mild Disabilities?

Yes [ ] No [] | do not know []

THE FOLLOWING STATEMENTS 11 - 14 SHOULD BE ANSWERED BOTH BY PRE- AND
IN- SERVICE TEACHERS

11. Using a scale from 1-7, where 1 means “extremely low level” and 7 means
“extremely high level”, please indicate the level of your current knowledge on STEAM
Education.

1 2 3 4 5 6 7

12. Using a scale from 1-7, where 1 means “extremely low level” and 7 means
“extremely high level”, please indicate the level of your personal interest in learning to
implement STEAM Education programs in the general classroom.

1 2 3 4 5 6 7
13. Using a scale from 1-7, where 1 means “extremely low level” and 7 means
“extremely high level”, please indicate the level of your current knowledge on
Inclusive Education of students with Mild Disabilities.

1 2 3 4 5 6 7
14. Using a scale from 1-7, where 1 means “extremely low level” and 7 means
“extremely high level”, please indicate the level of your personal interest in learning to
implement Inclusive Education of students with Mild Disabilities.

1 2 3 4 5 6 7

15. Using a scale from 1-7, where 1 means “extremely low level” and 7 means
“extremely high level”, please indicate the level of your personal interest in learning
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how to use STEAM Education activities as means for the inclusion of students with
Mild Disabilities in daily school practice.

1 2 3 4 5 6 7
THE FOLLOWING STATEMENTS 16 - 28 SHOULD BE ANSWERED ONLY BY IN-
SERVICE TEACHERS

Using a scale from 1 to 7, where 1 means “strongly disagree” and 7 means “strongly
agree”, please indicate how much you agree or disagree with the following
statements:

16. In order to understand the content of STEAM fields, students should possess
higher—order thinking skills.

1 2 3 4 5 6 7
17. Only teachers specialized in Science, Technology, Engineering, Arts, and
Mathematics can undertake the responsibility of implementing STEAM Education in
General Primary Schools.

1 2 3 4 5 6 7
18. Implementation of STEAM Education may be properly served by the Curricula
currently used in Primary Schools provided that more STEAM-oriented learning
activities are incorporated in the daily school routine.

1 2 3 4 5 6 7

19. Implementation of STEAM Education Programs in General Primary Schools is
presently unattainable, due to the lack of sufficient educational resources.

1 2 3 4 5 6 7
20. Appropriate training of school teachers is such a powerful agent that it may
compensate for eventual insufficiencies of other educational factors affecting the
successful implementation of STEAM Education.

1 2 3 4 5 6 7

21. Effective implementation of STEAM Education Programs in General Primary
Schools is not feasible, due to the increased workloads among teachers.

1 2 3 4 5 6 7

22. Integrated STEAM Education lessons are more beneficial to students than the
teaching of each STEAM discipline separately.

1 2 3 4 5 6 7

23. | feel confident to teach students with:
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-Specific Learning Disability
-Mild Intellectual Disability
-ADHD

1
1
1
-Mild Behavior Problems 1

NN NN
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24. The following factors have a negative impact on the implementation of Inclusive
Education of primary students with Mild Disabilities
-General education teachers’
insufficient knowledge on

Educational Assessment 1 2 3 4 5 6 7
-High demands of General
Curriculum 1 2 3 4 5 6 7

-General education teachers’

insufficient support by

Special Education experts 1 2 3 4 5 6 7 -

Negative attitudes of

students without disabilities

toward the Inclusion of students

with Mild Disabilities 1 2 3 4 5 6 7
-General education teachers’

insufficient knowledge on

Instructional Methodology for

students with Mild

Disabilities 1 2 3 4 5 6 7

25. STEAM Education may have a positive impact on the Educational Inclusion of
students with Mild Disabilities.

1 2 3 4 5 6 7

26. Implementation of inclusionary programs for students with Mild Disabilities affects
adversely the learning progress of students without disabilities.

1 2 3 4 5 6 7

27. Instruction in the general classroom is the appropriate educational context for
students with:
-Specific Learning Disability
-Mild Intellectual Disability
-ADHD
-Mild Behavior Problems

e
NN NN
wWwww
I NG NN
oo o a
oo,
ENIENIENIEN

28. If appropriately taught, students with Mild Disabilities may present satisfactory
learning progress in the general classroom.

1 2 3 4 5 6 7
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THE FOLLOWING STATEMENTS 29a — 291 SHOULD BE ANSWERED BOTH BY PRE-
AND IN- SERVICE TEACHERS
Using a scale from 1 to 7, where 1 means “strongly disagree” and 7 means “strongly
agree”, please indicate how much you agree or disagree with the following
statements.

29. In order to be able to support the successful inclusion of primary students with
Mild Disabilities in STEAM - based activities in the general classroom, | need to attend
professional development activities (if you are an in-service teacher) or courses (if
you are a pre-service teacher) focusing on:

29a-Instructional methodology for each of the STEAM fields
1 2 3 4 5 6 7

29b-The theoretical background of STEAM Education
1 2 3 4 5 6 7

29c-Practical solutions for the Educational Inclusion of students with Mild Disabilities
1 2 3 4 5 6 7

29d-Instructional methodology for students with Mild Disabilities
1 2 3 4 5 6 7

29e-Educational assessment of students with Mild Disabilities
1 2 3 4 5 6 7

29f-Procedures for the ascertainment of all students’ school progress
1 2 3 4 5 6 7

29g-Ways for adapting the general school curriculum to the needs of students with
Mild Disabilities
1 2 3 4 5 6 7

29h-Ideas for incorporating STEAM Education in the daily school practice
1 2 3 4 5 6 7

29i-Integrating multiple learning goals from different content areas
1 2 3 4 5 6 7

29k-Organizing integrated STEAM lessons
1 2 3 4 5 6 7

291-Using STEAM Education as context for including students with Mild Disabilities in the
learning activities of the general classroom
1 2 3 4 5 6 7

30. In the space provided below, please write any area or domain not included in the

above statements that you consider important for the Educational Inclusion of primary
students with Mild Disabilities in STEAM Education activities.
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Thank you for your participation!
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