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1. Introduction

¢CKS b9-¢ {¢9t LINRP2SO0l o0dAfRa 2y LlzZLIAfaQ 26y Odz G dzNJ
formal, informal and nosiormal educational environments. Inspired by réiéd questionghe projectwill design

and implement an EU level tiun to promote STEAM approach to facilitate the development of creativity,
innovation andnclusion in schools all over Europe.

Enabling stakeHders to implement creative, interdisciplinary and digitaipabled art/science (STEAM)
interventions NEXT STEP pushek S OdzNNBy d adl ddza ljd2 |G aokz2z2fta 7
A Y Y 2 DIAifigtie@ waysdf working are mainly attributed to the fields of literature, architecture, visual and
performing arts and there are numerous existingjpcts implementing artbased educational processes to

which NEXT STEP refeRelying on a portfolio of educational interventions.d., Learning Science Through
Theatre, Global Science Opera, IMUSICA), NEXT STEP will develop a theoretical framewayknaterials,

training workshops (both digital and-person) and an evaluation approach which will constitute the state of the

art regarding digital implementation of creative, interdisciplinary teaching in primary and secondary schools in
the era of ©vid-19. This will furthermore be extended to informal learning arenas.

2. STEAM Approach in Education

STEAM education refers to education which brings together the disciplines of Science, Technology, Engineering,
Arts and Matlematicsinto a common frameworkThere have been numerous approaches to the interactions
between disciplines in STEAM.

In their review of STEAM education for the British Educational Research Association (BERAG Ggletal.
OHAMTU RSAONAOSR {¢9! a [eidnteisectioiketiveéeh d%nc@pﬂoyfs(bést@ihce lardXhé A v
FNGHAXE O6LIAP TOP a{¢9! aé¢ o0daAfRE dzll2y (GKS Y2NB Saidl
Mathematics) which is often used as an (essentially) economic term identifying educationattetampact

Gross Domestic Product to a great extent (ibid, pg. 8).

The expansion of STEM to STEAM has been referreddaonasg others)

1 a potential to improve PISA rankings.

T+ OFrdGrtead F2N I &2 OAlEadidgQcentiSts, iy d, iechnoiddists LINE R dzO S

1 a motivating factor aimed at engaging youngsters to pursue STEM careers in order to strengthen
employment levels in STEM.

Indeed, STEAM education offers a fertile space for developing STEM education beyond its current status. To
achiewe this, underpinning concepts must be clearly stated for the following reasons (summary of elements in
ColucciGray et al., 2017):

T {¢91la A& F ALR2NIYFYy(iStdz G§SN¥YO®

T {¢9!'a KIa aOFNASR Y2RIFIfAGASE FYR aaz20Al G§SR LizN

f W NIQ I)/R W NJIi ahengdabhyndven ihefiticaliis TEAMY G S NO

T ¢KSNB Aa O2yTFdzaAzy 6AGK NBIFNR (2 6KSGKSNI GKS |
GLISRI 323484 dzaSR Ay G(8FOKAY3I NI &do280iGa 2NJ kN

practitioners mplementing STEAM.

f ¢KS-Od&% SR {¢9a G2 {¢9!'a F3ASYRI¢ YIF& AYLXASEA | N
interdisciplinary, or transdisciplinary conceptions.

1 There is an apparent conflation of STEAM with creative approaches to teaching STEM.
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These specifications in STEAM open numerous opportunities for further philosophical, didactical, and pedagogical
G2N] @ LYRSSRI adKS IINIiag yR aONBI A Jiekigt éind brBrayl g 2
enable the other to various deges, taking part in arts education practices does not necessarily imply that one is
being creative (Beilorin, 2021). Similarly, creative activity does not necessarily have to rely on the arts. For
example, Craft et al. (2016) defined creativity ina STEM® 2 SO0 A 1 K2dzi RANBOG NBFSI
ideas and strategies as an individual or community, reasoning critically between these and producing plausible
SELX IylFiA2ya |yR &aiGNIGS3ASa O2yaiaidSyBTER AhHbkgh, th&« S |
AYGSNF OGA2y 0SG6SSy FNIa SRdzOFGA2Yy YR a0ASyOS SRdz
creative educational activity in schools

The efforts of European initiativeg.§., CREATIONS, STORIES of TOMORROW;ITCREE, OSOSmake

9dzNRB LISQA ROy OSYSyid (2 G4KS b9-¢ {¢9t Ay (GKAa FASE
other disciplinesd.g.,i KS I NIiao aOASYyOS SRdzOFlA2y AYyAGAFIGABSa K
SYLX 2RBRGKS ASNIBBAOS 2F¢ a0ASyOS SRdZOF A2y d { dzOK @A
STEAM education: where Europe aims to engaigocietal actors with science, NEXT STEP initiatives will engage
2y (K2asS I O 2 N& Qall disSiplivea epjoyLqiialitys ol th@rywndernis k& yeal benefits of STEAM
education will emerge (BeHorin, et al, 2017). NEXT STEP possesses the practices, theoreticdloknand

network capable of implementing that equilibrium in the innovativ&g erii A @S a4 0K22t ® ¢KIF G S
NEFEfATFGA2Y A& 6KFG ftASa G GKS KSENIL 2F ljdz fAde@
consequently, the learning outcomes in schools. IndeeecR ®ILIG K S NYyAy3a NBf k&a 2y
common lines across disciplinary boundaries (NOU, 2015:8). Inviting young Europeans into the interdisciplinary
STEAM classroom without assigning equal importance to all disciplines would thus miss the point of
interdisciplinary education to begin with

With teaching towards STEAM educatamnsboth, formal and informal teaching environmentsn provide an
education to their students that fostergeative and inclusivelassrooms by enabling the-coeation knowledge
Pedagogicalvays towards integratig the arts in STEM atgpically distinguished aart-informed and artbased
approaches (Khine & Areepattamannil, 2019; Marshall, 2014jnfgtmededucationrefers to approaches which
can be characteriseaks using the arts and arelated creative processes and products as vehicles for conventional
subject education. In contrast, abased education in STEM, aims to teach towardsle STEAM, acknowledging
the arts and artistic processes iategral compoent of STEM.

Educating towards STEAM is supported by a rich body of research. For exdogis Bave shown that art

based approaches iSTEMpromote the formation of integrated subject knowledge (Amabile 1983, Weisberg
1999,). This effect is observeddugh all age groups, from primary school (Jakobsen & Wickman 2008) to higher
education (van der Veen 2015, Irving 2015). This is attributed in particular to cognitive strategies in which symbols
and meanings are linked and subsequently embodied (embodinRaianyi 1966), as in language acquisition
(Hanna 2001, Hickman & Huckstep 2003, Nahrstedt et al. 2007). In this context, literature, dance and performance
art, painting and drawing and music are art forms that are used particularly frequently in cdiobingth STEM
subjects.

In the case of physical and mathematical subjects, the link with dance and performance art is particularly striking,
as Stolberg (2006) summarises &r heview. One of the strengths of this art form, among others, is to develop
maodels of complex phenomena, concepts or processes in a larger group of learners, to perform them and thereby
to carry out an integrated process of cognition (Burg & Liittringhaus 2005, Maréchal et al 2009, Gollin 2016)

The use of artbasedearning processes is also at the interface with educational media, as artistic media function
as educational media (Garoian 2001, Pawek 2007). Educational media are important for guiding educational
processes (Bosse 2012, Oelkers 2010). Through the ajgtiop of media in the artdbased learning process, the

o W
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heterogeneous learning abilities of the group can be promoted and diversity can be positively connoted (Hickman
& Porfilio 2012, Matthes et al. 2013).

With the support of these research findingsid national and international initiativesthat introduce young
students in a STEAMay to scientifiesssues NEI STEP takes advantageaoich body of practice ledhitiatives
For example:

a. The Global Science Ope@GSOhttps://globalscienceopera.com/(HVL, EA, SV, NUCLIGEO is the
first globally produced opera initiative in history, and a global creative science education network. Using
digital interaction, schools, universities and art and institutions from over 38 participating countries
perform and livestream Global Science Opera performancéBe initiative is running for 6 years,
attracting interest of thousands of students around therld, scientists, artists, local and national
authorities. GSQnvolves school students and teachers from different cultural and ss@momic
backgrounds.

b. Learning Science Through Theatet STTwww.Istt.eu (SV, EA)High school students stage plays and
dramatize scientific concepts and knowledge from their curricula as well as from local interestésgues (
environmental, enegy). Writing science stories (scripts), composing music, creating settings, costumes
and choreography are some of the activities that students and teachers are involved. Students and
teachers collaborate with scientists to understand scientific conceptsipmena.

LSTT brings together students and teachers with the local communities. Parents, local authorities and local
institutions (Municipalities, Hospitals, Police, local industries) are involved.

c.  Sonification of Earthquakes: The Harmony of Earth (EA) -
https://portal.opendiscoveryspace.eu/en/ososroject/schoolsstudy-earthquakes849268
Introduces students to the worldf earthquakes and its consequences (social, economic, physical and
scientific):what earthquakes are, how they can be measured, quantified and then studied, through
practical experimentation and real data. In NEXT STEP, a rich database of waveform®ifeotham
5,000 earthquakes will be used to create musical compositions (by transforming the waveforms to
sounds) forming an integrated performance to be namied KS | | NJ 2 y &he dhced@ | NI K
RSY2YyAGN)I 0Sa K2g GKS L59! { ddistic xgresdd baSdd yn réalSciettdicS R
data while at the same time a scaring physical phenomenon is presented in way that soothes people.

3. The NEXT STEP Approach

TheNEXT STEP project will provide wested and yet tailomade solutions irskills development and inclusion
OKNRdzZAK ONBlFGAGAGE YR (GKS IITNI&ax LINRPLRaAY3A |y STTC
creative and innovative school is@rored in the local community yet participates in, and is a leader of, a digital
development together with other European schools which are currently dealing with the necessity of redesigning
and redefining their educational practices at all levels in ortte reach high quality learning despite the
interference of the Corona virus.

The NEXT STEP vision for a creative and innovative school is the development of the creative and innovative
Of FaaNRB2Y 2F G2Y2NNRBg3> GKS L 59 !n{aQ intérdistaplidfy artddased ¢ K A C
methodology within an entrepreneurship and design thinking framework.

NEXT STEP will provide opportunities to all involved target groups (students, teachers, school heads, researchers
and artists) in acquiring and deveiag key competences necessary for the'2&ntury. More specifically, by
following already tested pedagogical approaches (such as creative ipgeg science education), NEXT STEP

e T £
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will engage participants in interdisciplinary agsience activities, hich foster critical thinking and creativity,
cooperation and careation of knowledge in all STEAM fields, teamwork, communication skills and emotional
intelligence as well as digital competences, that reinforce creativity and innovation in educatiachi€ee this,

in NEXT STEP, the active and continuous cooperation of relevant stakeholders (schools, creative industry, local
society and authorities, artists etc) plays a key role by developing active networks and encouraging continuous
support and coopetion between the different actors.

NEXT STEP will involve and engage school students and teachers in the devetdffamendsed activities on
scientific notions drawn from the official school curricula. So, as the school students will be involveditiesct
where they will be invited to collaborate, lead anda®ate their own projectse(g.,theatre performances), they

will be utilising skills in storytelling, directing and acting, while investigating specific aspects of science subjects of
their curicula. Based on science themes they piitigressthrough all the needed steps of developing a project
while the consortium will constantly support them with all relevant scheduled activities and tools. Through this
approach the participants will learrotcollaborate, lead and manage in order to develny., a fulkscale
production. During this process they will need to be innovative, exchange new ideas and to develop cross sectoral
skills such as entrepreneurship skills, teamwork, communication siiille at the same time becoimg more
motivated and familiar with concepts of science.

bo.-¢ {¢9t LXIOSa I aidNRBy3d F20dzaa 2y (S OKSNERQ adzZJl
their professional development. Twarofessional development courses (Summer Scheots virtual and one
physical) will be organised and will be the starting point for equippingeheherswith the competences they

need to act successfully as NEXT STEP ambassadors in their various.odlistexcontinuous support is foreseen

QAL YyIFGA2Y T $2N)] aK2LJA O0GANILdzZ tf +FyR LKeaAOFfo |yR
support teachers in dealing with diversity in the classroom and in adopting collaborative, innovative and
interdisciplinary sciencarts practices. Collaborative professional development is expected to have a positive
AYLI OG 2y GSIFOKSNBRQ aiAtftasSid yR O2yFARSYyOS 27F 4GSt
(KSaS (2 (KRAN IKERIY G50 FyvriS&GSSY YR GKSANI O2YYAldY
By utilising cuttingedge technologiese(g., Virtual Reality), NEXT STEP will establish deep, immersive meeting
points between schools in the consortium countries (and melyahus enabling participating pupils and their
educators to creatively interact with their peers within the scope of a creative and innovative classroom, the
L59! { Q { | dz-tedd isnoviatitued fare fequiyed in order to a) provide pupils with thebgl context in

which the pandemic is transforming societies and b) provide pupils with the larger social environment which they
gAtt t1Fr0O01 Ay @SIFENA (2 O02YS la | NBadzZd 2F (GKS LI yR
which are leadig organizations in the creative/cultural industries, highel artistic and cultural input will be
secured in direct contact with participation educators and pupils and thus enlarging the outreach of the cultural
sector.

4. Essential Features of the STEAMIID{ Q { |j dzZ NXB

{¢9! a L509!lisfath y{ylpdd NiI& @S f S NYyAy3a Sy@aANRYYSyild 6KAOK ¢
and innovative activities. Must have two substances: digital and physical. In its premises and via its digital tools
in-schoolinteraction between STEM and other disciplines educators and among all the relative stakeholders
(students, teachers, parents, artists, scientists, local community, industrial stakeholders, and policy makers)
will be established with purpose to run complex and @king reatlife educational world projects.

= N
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. @ 02yySOilAy3a OdzNAR2dza YAYRa FyR alLSOArftAada FyR Sl
of ideas totransform the school and its classrooms #unique creative space for educationahovation and

STEAM education.

Through collaboration and the appropriate pedagogies will be established prototyping, pedagogical innovation,
creativity (along with distance learning opportunities) and vieling at school.

In addition, thecapacity to work with external organizatiorns &s to explore how such partnerships and networks

can be built through a lonterm strategybased on trust and common objectives they contribute to key
competence development.

The development of key competences is further facilitated by the provisicordext from other disciplines and
can:
offer opportunities for deeper learning of STEAM,

a

b. improve the innovation and creative capacities of learners,

c. support the new role of teacher as a coach of the learning process,

d. facilitate the effective cooperatimwith external stakeholders and

e. inspire policy makers, school heads and school staff to imagine the schools of tomorrow.

All the aboven total in the context of dunctionalb 9 - ¢ { ¢ 9t { ¢ 9! a L 5t®dvdrc@meadtp dzl NB
organizational and tehnical barriers and to integration of creative and innovative culture in every day school
practices and to aggregate and create projects and activities customized to the specific needs of schools.

Deeper Learning Competences, @éfined in the Recommendadn of the European Parliament and of the
Council of 18 December 2006 on Key Competences for Lifelong Learning (2006/96&Eescribed by the
Hewlett Foundation model (Pellegrino & Hilton, 2013) can be adopted in order to define the exact indicators
YSSRSR (2 YSIadaNB GKS ST7TA&kdonofeertaideepdr Kédning oBpeténces Qa
that correspoml to a range of ages wider than the high school students (which is the main target group of the
deeper-learning competences model) can be classified in the following three groups (Frans & Andreotti, 2018):

Group A: Cognitive competencies

(1) Masteringigorous academic contentAl

(2) Thinking critically A2

Group B: Interpersonal competencies

(3) Working collaborativelyB3

(4) Communicatingffectively- B4

Group C: Intrapersonal competencies

(5) Learning to lear(C5)

(6) Developing academinindsets- C6
As defined in the Recommendation of the European Parliament and of the Council of 18 December 2006 on Key
Competences for Lifelong Learning (2006/962/EC):
F1) Literacy competence (GA1)
F2) Multilingual competence
F3) F3M.Mathematical competence and F3S. competence in science, F3T. technology and F3E.engineering, F3M:
F3ST, (STEM=F3)
F4) Digital competenceF4
F5) F5P.Personal, F5S.social and F5L.learning to learn competence (C5)
F6) Civic competence
F7) Entrepreneurship competence

RAEA Co-funded by the
L Erasmus+ Programme
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F8) F8C. Cultural awareness and F8E.expression competence
We use the Competences abeatures taxonomy from the European Parliament and the Council's

recommendation in ourproject approach

5. NEXT STEP Catgncebased Framework

51¢KS aOK22tQa 22daNySe G2 {¢9! a

STEAM teaching requires extensive skills in interdisciplinarity. In that perspective, collaborative teaching between
teachers should be the common ground that they share with their students. Our pribjec{ S &  #aKISS Lagy S
towards collaborative teaching enabling teachers to give guidance to their students who can follow the same
exampleby forming interdisciplinary teams

Teaching strategies that deliver 21st century skills in school education should encourage students:
wto discover things that are relevant between different disciplines,
wto develop thinking skills and encourage learning transfer,
won how to learn anéddress misunderstandings directly,
wto use technology to support learning,
wto foster creativity and treat teamwork as an outcome.

¢CKS b9-¢ {¢9t LINR2SOGZ Ay 2NRSNI (2 I OKAS@GS GKS | 02¢
in Setion 4.

NEXT STERethodological approach excegthe state of the art regarding existingeative approacheand

STEAM initiatives. The core liesinth&€ 9 ! a Bdudd, Whee pupils ecreate with pupils in other schools,

in other countries, as well as with other stakeholders (artists, industry, local community) at the interaction point

of the following two axegthat were also explained in Section 2)

1. Science and Art (STEAM).

2. ¢KS AYyy20IGA0S |yR ONBIGAGS aO0K22(f Qlife plojfaisStheO (i A 2
classroom.

To reap the full potential of the 2 aboveentioned axesNEXT STBHRiII rely onDesign Thinking methodology

to bring innovative and entrepreneurial aspects to science and art. Will combine the design thinking methods in

order to integrate into the formal, infformalandnéh2 NI f aSddAy3a GKS | aDeSighti a 2

Thinking is a methodology that prodes a solutionbased approach to solving problem#.is useful in tackling

complex problems by understanding the human needs involved, #sanging the problem in humaugentric

ways, by generating ideas in brainstorming sessions, and by adopting adramggproach to prototyping and

testing. NEXT STE&ttivities will thus aim to conclude with specific results which will be introduced to local

communities and provide solutions or overcome barri€iw. the purposed of the NEXT STEP Project, we are going

to use the specific Design Thinking Methodology adapted for educational purposes in the Open Schooling Model

(Sotiriou, S. et. al. 2017) by following the 4 phases of Feel, Imagine, Create andr'Baarain aim at this level

will be for students to undersind and create a new way of thinking in order to take advantage of science notions

and develop future solutions. To this eldEXT STEB introducing the{ ¢ 9! a L 59! § b if ¢aczl NB

participating school which becomes tlmeart of the school as itnivites interaction between STEM and other
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disciplines: students, teachers, artists, scientists, industrial stakders and policynakers meet here to
negotiate the complex and exciting rdde educational world which thBIEXT STE#oject navigates.

Figurellb9- ¢ {¢9t Q& {¢9!a L59!{Q {ljdZ NS gAfft oS F LIIOST I 3
the society to connect all the stakeholders and draw ideas that will be realised with a common pilmpegsbeing of
the local/national/international community. It will FEEL societal needs, will explore and IMAGINE novel solutions for the
FdzidzNB a2 (2 /w9! ¢9 GKSasS gAGKAY GKS aOK22f | yRwiddas w9 A
in an open and collaborative environment, to promote experimental innovation and rapid prototyping for art/science
related projects

¢CKS YIAY &G8L3 G(KFG GKS 380K22ft ¢Aff ySSR G2 G118 ¥

education wil be the following:

1. The school unit will need to identify the STEAM Status at the specific period (Using the NEXT-STEP Self

Reflection Tool)
2. According to the status will have to follow the proposed strategies (see section 6)

The School Unit should develegplan in order to achieve the strategy that needs to be followed

Co-funded by the
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4. The School Until should develop or follow scenarios / activities in order to achieve and improve its status
and follow the specific strategy

5. After a period of at least 6 months (recommemi® be a full school year) the school until will have to
measure its status again in order to identify the improvement (Using the NEXT STREé€f|8etion Tool)

The steps above are illustratedhigure2

STEAM IDEAS' Square Operation: The School’s Journey

: ——
School Registration

£
e %i' -
A an

STEAM IDEAS'
Fill in the SDP Square Operation - Fill in the SRT—2*¢

Feedback from
Implementation

SRT REPORT

RECOMMENDATIONS/
NEXT STEP STRATEGIES
AND ACTIVITIES

B RECOMMENDATIONS/
NEXT STEP STRATEGIES
AND ACTIVITIES

Figure22¢ KS {¢9!a L59!{Q {ljdzZt NB hLISNI GAz2Y

5.2 The NEXT STEP Scenarios of Use (STEAM Activities)

NEXT STEP will develop several scenarios of use (see Output 2 and alsk n b9 - ¢ { ¢ 9t Q&
https://www.the-next-step.eu/nextstep-scenariosof-use/. These will include proposed activities fmhools in

both primary and secondary education. These scenavidde readyfor use in the classroom. Though, teachers

can adapt them into their settings or even could usetf the activities described. Also, it is a suggestion from

the NEXT STEP Team to use the provided template and dekielopwn scenaris.

These scenarios are according to the STAFH® schoolSchool Typology). In order to identify the STATRES,
project created a selfeflection tool, theNEXT STEP SR#flection Tool (SRT) heletps:/srt.the-next-step.eul.
Using this tool, the school management will be ableneasure the status of the school according to the STEAM
activities that are followed at the specific time.
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5.3 ldentifying the STEAM related Status of the school
The School Typologies are identified by filling in the NEXT STEP SRT according to approtuhssttbal is
following atthe specifiimoment in 3 levels:

Management: The aim of the instrument is to assess tision, the leadership of the school community key
stakeholders towards the adoption of a changing cultioreardsSTEAM approachgand the overall innovation
potential of the schootommunity (George and Desmidt, 2018) and to highltgetappearance (or not) of the
key factors that can catalygbe cultural changes (e.g., coherence of local or natipodties, development of a
shaed vision and understandingdevelopment of motivation mechanisms and specific pldos staff
competencies, school autonomy). This sectiothefinstrument includes a stepy-step approach for thechool
heads to define a root of development and to loe#tie current position of their school in theTEAM approach
journeytowards the overall operation of the STEAM IDEAS Square

ProcessThe aim of this section is to identify which procissalready in place in the school community and which
mustbe further developed. The instrument is sensitivehighlighting the processes and the mechanisms such as

a) the operation of collaborative environments and tools (Bmntent cocreation and sharing), b) how many
members othe school community are using them tégrly, c)adjustments with the curriculum that allow for the
implementation of STEAMactivities, d) parents and externali I { SK2 f RSNAE Q STEARtvigeS,Y Sy G
and e) procedures in place that are offering opportunitiegeflect and debate, anmunication and feedback
mechanisms.

Professional DevelopmeniThe aim of this section of thastrument is to assess to what extent teachers and
schoolstaff engaged in th& TEAMapproach(the STEAM IDEAS Squdraye a holistiwiew of science, scienittf
research, and major scientifitevelopments (Harris and Tassell, 2005; Sotiriou e2@l.6)as well as arts
involvement and elaboration in the whole proce3sis section includes reflections on the integratdiRRI
principles into school curricund teachingpractices (van Atteveldt et al., 2019). These reflectimmd
evaluation of curricula and practices are supposetei@al changes iawareness/knowledge
aspects/behavioumn relation to the RRI principlessuch as gender, ethicspenaccess, open science, public
engagement, governancepciceconomic development and sustainability, sotales related to scientific
developments. Supportinggacher leadership may play an essential role to empawaching this target (Muijs
and Harris 2003).

For each one of the abowaentioned levels, the tool reflects upon 8 tasfecific statements (24 statements in
total, seeTablel).

In our methodology and hile we were developing the SéReflection Tool, we choose to use a form of a task
specific rubricthe full rubricis in the ANNEXTaska LISOAFAO aidl G4SYSyda FdzyOlAazy
person who is grading the work. Because they detail$he SYSy Ga G2 €221 F2NJ Ay |
LI NI AOdzf F NJ GF a1z a02NRARyYy3 LI NI A OA Lépyciiic daterheBts isibwed Sa
inference work than scoring participants' responses with general rubrics. For this reasdastér to train ratters

to reach acceptable levels of scoring reliability using-g&cific rubrics for largecale assessment. Similarly, it

is easier for school heads to apply tagecific rubrics consistently with a minimum of practice (Brookkait3).

Rubrics has been tested for their validity as an assessment toolagss§sment as well) for peer groups of
participants (Hafner & Hafner, 2003).

Tablel: The 8 items in each one of the 3 levelsbénge 24taskspecific statementin total.
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¢SIFOKSNRA t NJ

Management Level Process Level
Development Level

School Leaders and Teachel Teacher Awareness and

1 | Vision and Strategy Shaping Learning Systems | Participation

Creating an inclusive

2 | Coherence of Policies .
environment

Setting Expectations

- Collaborative environments
Shared Vision and

3 . and tools (cecreation, Professional Culture
Understanding

sharing)
4 Education as a Learning ImplementingSTEAM Professional Competences,
System Projects Capacity Building and Autonomy

Parents and external
a0F1SK2f RSNA Q
4 OK 2TEAMA

Responsible Research,

5 | Reflective Practice and Leadershipelated Competence

Inquiry activities/projects
6 | Motivation Mechanisms Reflect, Monitor, Debate CoI_Iaboratlve learning (mobility
actions)
Learning Processes Collaborative learning (ICT
7| Plans for Staff Competence adaptation CompetencesSTEAM related
Establishedtollaboration
8 Communication and with local, national Use and reuse of resources
Feedback Mechanism institutions, STEM or STEAM
centers

For each statement in each level the school head or the school representative can choose one statement that
corresponds to the actual situation of the sc@t the specific time. Each statement corresponds to a school
GeLrtz23es I O0O2NRAyYy3 G2 lirkdvatidnukupeZThelaur sohBol typdlogi€sihat ang 2 |
presented inTable2. Schools, according to their statements, will be characterized according t&ihekMtatus

to four categoriesStarter, Enabled Advancedr Master.

Table2: The four school typologies according to tREEAMharacteristics

STARTER ENABLED ADVANCED MASTER

Schools that are Schools that have Schools that have Schools that have
planning to incorporate | implemented at least achieved a high degree | STEAM learning as a
STEAM educational in | one STEAM education | of STEAM education, by] common practice among

their classrooms. activity bymeans of actively promoting their teachers andan
collaboration between | collaboration between | provide best practice
teachers of various teachers of various examples as well as
STEAM disciplines. STEAM disciplines in e.¢ recommendations on
a projectbased learning | how to implement
approach. relevant activities.
ICT tools are integrated | These schools can act a
in their practices. agents of STEAM

Education. The school
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Cooperation with
community stakeholders
and other external

has established
systematic collaboration
with community

stakeholders and other
external patners on
specific STEAM
activities/projects.

partners on specific
STEAM
activities/projects has
been established

After the completion of each one of the required sections of the-gafléction tool, the school representative

gets a report that includes the answers in each one of the sections as well as the results of the reflection process.
The status of the schoabuld beStarter(25% as the minimum of the selected scajessarting point for a school

unit), Enabledscores between 260%)Advancedscores 5175%) oMaster(scores 76L00%).

Below there are some figures of the NEXT STEMRS#iction Tool. TheEBXT STEP SRT is available thrthegh
LINE 2S00 Qa hiapS:onav.iheSnextSelN Buxselfreflection/. For the school units there was also a short
guide ceveloped in order to support them filing in the tool htips:/srt.the-next
step.eu/files/INEXT_STEP_Short Webtool Instructions vl 4 10 2022 JEN.pdf

NEXT STEP
Self-Reflection on STEAM School Approach

Wielcome to the NEXT STEP's Self-Reflection Tool! In this framework the NEXT STEP project designed
e jon the STEAM IDEAS' Square, an
environment which will be the

of the school's creative and innovative

Before you start this journey in STEAM,
please take few minutes to read the
Instructions and watch the explanatory

a
The NEXT STEP's vision for a creative and innovative
school s the development of the creative and

innovative classroom of tomorrow, the STEAM

in
interdisciplinary, arts-based methodology within an
entrepreneurship and design thinking framework

reflect o ¢
with fundsmental principles and mechanisms of
European educational policy for schools. The project
is relying on two established selt-reflection
methodologies:

« The Open Schools for Ope et

activities.

The school performance between the two
measurements will be the reference point for the
overallintervention of the project.

The school STEAM profiling tool that will be used to
profile the innovation status of the school involved
In the NEXT STEP implementat activities and for
visualizing the different elements of the individual
schools STEAM prof school heads, and the
school STEAM planning recommender system, that
are included in this tool, will be used for providing

video below.

in the following document you willfind
information about the STEAM IDEAS'
Square Approach as well as short
instructions on how to use the Self.
Reflection Tool

See this explanatory short video (will be
available soon)

Reflection Tool (0SOS-SRT)
{nttps://portal.opendiscoveryspace.eu
Josos/st)

{and tracking the
STEAM pathway) to school heads and teachers for
strategic school STEAM based the school STEAM
profile

« The ReflectingdChange Self-Refiection Tool
(RAC-SRT) (https://srt refectingdchange.eu/)

Explore NEXT STEP Schools Map | [Setemre

Kharkiy
Xagxis

e
Onipro
Ukraine  £rp
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01, The NEXT STEP Conceptual Framework

vision and Strategy

The school has developed a vision for how to become a functional STEAM school. Tea

nfrastructure and a dedicated STEAM coordinating teacher with clearly defined role

d in everyday work at school. Students and teachers are able t
s 2 dedicated support team to maintain the STEAM ideas’ Square facilities 3

:::::

Coherence of Policies

Shared Vision and Understanding

Education a3 a Learning System

ctice and Inquiry

Motivation Mechanisms

6. NEXT STEP Strategies

According to status the school unit will be able to identify through the NEXT STEP Self Rédlel;twill need
to follow a specific strategy to be able to improve and or keep the same status in case will achieve the Master.

NEXT STEP has identify the strategies according to each one of the Statuses (typologies) that were presented in
section 5.3.

6.1 STEAM for beginners: from initial procedures to holistic action plans

Schools that are at an initial stage in relationSOEAM activitiegre offered needsnalysis tools that aim to
identify areas that are in need for immediate action and modernisation, such as CPD, use of ICT, creation of
educational content, participation in communities of peers and oth8choolshould besupported by National
Coordinators to develop an initial School Development Plan. The next step is the organisation of a core group of
teachers who will act a€hange Agents: These are innovative teachers who will share the vision of the school
communityto take the school to the next level.

Rt Co-funded by the
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What is the mission of a change agent?

AA pioneering teacher who leads the team of the participating teachers from each school, and:

ATakes initiative in order to implement innovative STEAM practices that aim tldvayterm effecton the
development of theschool as a whole

ADevelops atrategyfor involving and disseminating the results of innovative STEAM practices whtiie
school community

ADevelops a strategy fatealing with resistance to change

AReflectson the progress of organizational changes

AExplains why STEAM is important to ensure leiegm success

Also, at this level, initiadBTEAMscenarios are being implemented to pioneer futteented practices and to
experiment with scientific data and regices, as well as with innovati&TEAMINd practices. At this phase, the
NEXT STHRoject offels a database of creative initiatives with access to numerous resources, guidelines and
support (also online through webinars and hangouts) as well as examples for the coordination of action plans
offering funding opportunities for the realization of the 2@ f FOGA2Y LXLFyada F20dzaAy3
development and the adoption of a School Development Plan for the participating schools. Tools that will be
offered to schools at the stimulation phase will inclutleS | O FGSidéBn€s, a&School LeaderFool Kitand
Community Building Tools The NEXT STERrategy at this phase is tetimulate the teaching and learning
processes with basic innovati&T EAMnitiatives, and the different trials to explore methods, such as Project
Based Learning (PBlyou3 K G KS {¢9!a L59!{Q {ljdzZ NB ! LIINRI OK 0 dz
steps) Teachers need time to +dsit their own perspectives and experiment in their own classrooms. At this level,
itis expectedthaf ¢ 9! a L59! { Q (islpeebnidi powesfuNaRd-vErsatile pedagogical approach

that will eventually lead to the birth of studetéd innovativeSTEAMrojects.Community building tools are key
elements at this stage. They support relationships and alliances within schools and betweels seid local
players, help localization of the success experiences (best practices turned into local projects), and understanding
of how structures, hierarchies and learning cultures will adopt the chaHgee, teachers and students adopt
well-designededucational practices and foster their use and spread (over to other colleagues initially), in order to
facilitate the incubation of educational innovations and communities of jpgact he teacher has to reflect on the
organizational change and learningctes for implementation. Finally, the teacher should contribute back to
his/her community, resulting in new collaboration and networking. Novel learning practices and educational
experiences must foster to search, reflect upon, and create things thabeagventually delivered out of the
educational environment, exchanged and assessed with and by others in the school. The outcome of previous
educational experiences (projects, ideas, etc.) can incubate future ones that are derived from the originals.

AsK22f Qa Odz2NNByld ySSRa Ay NBflFGA2y (2 {¢9!la gAff o
weaknesses. The proliferation of online communication and, therefore, of online communities has offered a
number of further advantages to peer leargiand teacher professional development. These include the tackling

of time limitations in traditional training, the offering of both synchronous and asynchronous engagement and
the equal participation of all community members (again, as opposed to traditimstructive training) that
increases the democratic character of this particular context. Above all, online communities offer access to both
the latest educational technology (such as web 2.0 tools), as well as to useful insights on how to bestimpleme
them through best practices that peers are willing to share with their colleadNEEXT STEP and specifically the
{¢9!la L59!{Q {fagiltatedliBe blildhgh®variOus forms online communities (school, thematic,
international, etc.) to suppdrteachers to create, use and share digital resources relating to STEAM student
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projects with an emphasis on social responsibility Communities that focus on particular RRI principles and how to
incorporate them into the school culture both at the initidhgses of Stimulation and Incubation, as well as at
more advanced levels are of great importance and will servéNEBXT STEP STEMtegy of the school.

6.2 Introducing STEAM to competent schools: from essential change to acceleration

These schools have strg capacity to innovate, they are implementing local STEAM projects and activities but
they are operating in isolation and usually they are missing numerous opportunities to integrate external
resources to their plans and programmes. Communities of teacéier operating at local level while the content
and the material produced are not shared with external communities.

The implementation of a School Development Plan is valid here. It could be a helpful tool for the school
management who has to be committdo change to initiate a series of activities that will help the educational

staff to realize the added value of the process towards STEAM Education. The introduction of the NEXT STEF
Activities and proposed tools (authoring environments, training acadsootkits for leaders, teachers and
parents, collaborative environments) could help schools to develop to incubators of STEAM.

Attention should be given to exploiting knowledge management techniques (sharing what is known within the
participating schol communities) and synthesizing evaluation and accelerating diffusion within national agencies
(to reach more users). Insights from the use of data from the school communities, the development of the
0§SIFOKSNEQ O2YLISGSyOS LINE #ddfabdadeliveie [Bcall) 2hy interfdlion GfkHe i &
communities and their members will create a unique data base for future recommendations and for the
identification of best practices.

NEXT STEProposes initial scenarios for the introduction of tHe¢ 9! a L 5 9 ! apoack Indbe NB
participating schools while schoashiouldbe encouraged to create networks. Training on the preparation of
etwinning projects or KA1, KA2 Erasmus+ mobility and sdyes®d projects applications could be a nice process

to introduce schools in the international cooperation field while at the same time significant resources could be
allocated to the PD programme of the school.

¢CKS {¢9!a L59!'{Q {ljdzZ NB SYy@ANRBYYSy{ I yR {&fschads? L2 &
to develop their ideas to new localised projects that could provide new solutions for the school and its community,
for bringing the gap between formal and informal learning settings and creating new opportunities for
personalisation at diffenat levels (student, teacher, school). The National Coordinators will support the design
and development of thenew localised scenariand will provide a framework for the implementation of large

scale projects (beyond the school) and activities in theigipating schools.

6.3 Reinventing schools: forward looking scenarios and future classrooms

The aim ofNEXT STHBr proposing strategies for schools that have already achieved a high le8@E#Mn

their operation is twofold. The first one is that we are considering sustainability as a route to the futui¢EXme
{¢9t Qa {¢9! a L59 buydnpHad dal-creding viablelsiang©tl school settings that lasts and
expands. The approach aims to create strong school networks which are ready to share their experiences with
others. The second reason is that education systems simply must evolve. Three wonas the change that has

to happen: experimentation, independence, and sharing. Schools must then be given the freedom to test, assess
the experiments, abandon those which fail or are too costly, learn lessons, and disseminate and reproduce the

= N
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successfubnes on a larger scale. The schools that have manage to achieve the high ISEEAM integration
have to act as drivers of this change. And they will need significant support to play this crucial role.

TheNEXT STEPBproach (along with the support mieanism which will be in place) will facilitate the development

of school networks with these schools as core nodes and reference points. Sustainability in this context does not
simply mean whether the proposed approaches will last. It addresses how pariicitiatives can be developed
without compromising the development of others in the surrounding environment now and in the future.
Sustainability is about changing and developing the social environmenNEX& STEPproach is not about the
proliferation and the development of single schools; it is about creating new environments across the system
through trilevel development, at school level, at the community level and at national level. Learning from each
other concept is a very crucial point in nioyg this ambitious agenda forward. We know this but need to address

it explicitly with respect to trievel reform. School cultures improve when teachers within the school learn from
each other on an ongoing basis.

Table3: The guidhg principles of a conventional school versus a school innovation environment.

Standardisation Flexibility and diversity
Strict standards for schools, teachers and students to School-based curriculum development,
guarantee the quality of outcomes. steering by information and support.
Emphasis on literacy and numeracy Emphasis on broad knowledge
Basic skills in reading. writing, mathematics and Equal value to all aspects of individual growth and learning:
science as prime targets of education reform. personality. morality. creativity. knowledge and skills.
Consequential accountability Trust through professionalism
Evaluation by inspection. A culture of trust on teachers’ and headmasters’

professionalism in judging what is best for students
and in reporting of progress

STEAM orientedchools are moving towards outcorm@ased education. Flexibility and diversity are the main
guiding principles here. The school curricula are adopted to the local needs while the stedi@nbjects are the

norm. While the common feature in global educatipolicy has been emphasis on scientific literacy and numeracy
with strong emphasis on structural knowledge of systems, technical skills, and cognition in the open school
environment all school subjects are emphasized, giving equal value to all aspéctf of A Y RA @A Rdzl f Q:
development, whether they be moral, creativity, knowledge or skills based. The current trend in the educational
systems in Europe has been consequential accountability systems for schools. Success or failure of schools anc
their teachers is often determined by standardized tests and external evaluations that only devote attention to
limited aspects of schooling, such as student achievement in science, mathematical and reading litexacy. In
STEAMchool a different direction is ches: trust through professionalism. A culture of trust within the education
aeaisSy OrftdzSa GSIOKSNEQ yR KSFRYFaGSNEQ LINRPFS&aaAz
on progress of their learning.
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Figure3: TKS G KNBS ol &aA 0 LINRYOALX Sé, 2¥ GKS . A3 t )\Qﬁ dz,N.BA [ S]- NJ/ A

FYR ySSRad® HUO [/ dzZNNA Odzf dzY Ydzad 06S NBfSOlIyd 02 UGKS aiddzRS)
growth and abilitiesnust be measured by the quality of their work and how it changes them.

A very interesting initiative that is being implemented the last two decades in US is the Big Picture Learning

initiative (http://www.bigpicture.org/). Big Picture Learning has workegut students at the center of their own

learning. Today, hundreds of Big Picture Learning network schools in the US and around the world work together

and in their communities to reinvent and reshape education. Each student at a Big Picture Learmmihgsgudrt

of a small learning community of 15 students called an advisory. Each advisory is supported and led by an advisor,

a teacher that works closely with the group of students and forms personalized relationships with each advisee.

Each student work closely with his or her advisor to identify interests and personalize learning. The student as

the center of learning truly engages and challenges the student and makes learning authentic and relevant. Each

student has an internship where he or she wockssely with a mentor, learning in a reabrld setting. Parents

YR FLFEYATASEa INB FOUA@Ste Ay@g2ft SR Ay GKS fSINyAy3

enrolled as resources to the school community. The result is a studgriered learning design, where students

are actively invested in their learning and are challenged to pursue their interests by a supportive community of

educators, professionals, and family members.

NEXTSTEPF & Ffaz2 | LX Iy G2 &didhd®eMin thid ezblkdoding pdcasdzOw stratéyi 2 2
2FFSNE F &dzLILI2 NI YSOKIyAaAY 6AGK G662 YIAYy FES&Z |0
STEAMrofiling and development towards the 4£hooling process and b) to involve scheblsO2 Y Y dzy A (1 A S
pedagogical Plug and Play approach by introducing innovative approachesSit HB#d\turricula organization,

by focusing on Big ldeas.
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