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INTRODUCTION

This e-book is providing the guidelines of organizational structure for STEAME schools initiating the
introduction of a new paradigm shift in education. The guidelines provided are referring to changes in
existing school organizational structures that can be realized according to the flexibility of current
structures. These are called the TYPE A Schools. Part of the guidelines is also a proposed organizational
structure for newly established schools so that they can support STEAME learning and creativity
activities.

The 03. Guidelines for STEAME School Organizational Structure is a derivative and complimentary part
to the books: O1. Guidelines for dynamic and adaptive STEAME curricula and O2. Guidelines for
STEAME Activities in Schools for two age groups. Part of this product is also a Training course for
Teachers, School Heads and Authority representatives, divided into modules. Further material and
videos are provided in links.

The main target groups of these Guidelines are the school authorities, management, the head
teachers, the teaching and administrative staff in schools and anyone interested in implementing
STEAME activities and developing the STEAME methodology into schools (existing or new ones) with
final target group the students of grades 7-12.

(GR) EIZATrQrH

To mapov Pndlako Eviumo mapouolalel TG KATeuBUVTAPLEG 0ONYLEC yLa TNV 0pyovVwWTLKR SoUn EVOC
oxoAeiou STEAME otoxelovtag otnv ekkivnon pag aAAayng mpotumou oty ekmnaideuaon. OL odnyleg
apopoUlV oe aANAYEG OE UTIAPXOUOEG EKTTALOEVUTIKEG SOUEC KOl OpyavIoHoUG, cuvumoloyilovtog ta
Twpwva enineda eveli€iog avadpopLka e TG 0PYAVWTLKA Toug Sour. Avadépovtat wg oxoAeia TYNOY
A. M£pog Twv 08nNyLwV amoTteAEL n MPOTELWVOUEVN 0pyavwWTLKA Soun evog veoaveyepBEvtog oxoleiou
WOoTe va elval lkava va umootnpiéouv tn pabnon STEAME kal €va GUVOAO SnULOUPYLKWY
Spaotnplothtwv.

To 30 Mapadotéa. 06nyog ya tnv Opyavwtik Aopun tou STEAME ZxoAelou amoteAel cuvEXeLa Kal
oupmAnpwvel Ta: Mapadotéo 1.06nyog yla Suvapikd Kol eumpocdpuoota MNpoypaupata Imoudwy
STEAME ko Mapadotéo 2. 08nyog yio STEAME Apaotnplotnteg o xoAelo yia U0 NAKLOKEG OUASEG.
KoppdTL Tou tapovtog ival Kol £vol OEULVAPLO EMLHOPpPWONG eKTTALSEVUTIKWY, SleuBuviwy oxoAsiwy
KOl EKTTPOCWTIWY TWV OPXWV, XWPLOUEVO Ot evOTNTEC. Mepattépw UAKO Kot Bivteo eival StabBéotua
HECW TWV OVTLOTOLXWV GUVOECUWV.

H Baoikr opdada otoxeLoNG ToV KATELBUVTPLWY 08NYLWV glval ol aXOALKEC apXEG, N oxoALkn Sloiknaon,
oL 81euBUVTEG KL TO EKTTALSEUTIKO KAl SLOLKNTLKO TIPOCWTTLKO OAAA Kall YEVIKOTEPA OTIOLOC EMBUUEL v
edapuooel Spaoctnplotntec STEAME kat va avarmtuget tn pebodoloyio STEAME evtog Twv oxoAsiwy
(utapxovTWY 1 VEWV) HE TEAKN OUAda OTOXEUONG TOUG LaBNnTEG TNG deutepofabulag ekmaidsuonc.



(IT) INTRODUZIONE

Questo e-book fornisce le linee guida della struttura organizzativa per le scuole STEAME avviando
I'introduzione di un nuovo cambio di paradigma nell'istruzione. Le linee guida fornite si riferiscono a
cambiamenti nelle strutture organizzative scolastiche esistenti che possono essere realizzati in base
alla flessibilita delle strutture attuali. Queste sono chiamate le Scuole di TIPO A. Parte integrante delle
linee guida € anche una proposta di struttura organizzativa per le scuole di nuova costituzione in modo
che possano supportare le attivita di apprendimento e creativita di STEAME.

L'03. Linee guida per la struttura organizzativa della scuola STEAME € una parte derivata e
complementare ai libri: O1. Linee guida per i curricula STEAME dinamici e adattivi e O2. Linee guida
per le attivita STEAME nelle scuole per due fasce d'eta. Fa parte di questo prodotto anche un corso di
Formazione per Insegnanti, Dirigenti Scolastici e Rappresentanti delle Autorita, suddiviso in moduli.
Ulteriori materiali e video sono forniti nei link.

| principali gruppi target di queste Linee guida sono le autorita scolastiche, il personale di direzione, i
dirigenti scolastici, il personale docente e amministrativo nelle scuole e chiunque sia interessato ad
implementare le attivita STEAME e sviluppare la metodologia STEAME nelle scuole (esistenti o nuove)
con il gruppo target finale di studenti delle classi 7-12.

(PL) WSTEP

Ten e-book zawiera wytyczne dotyczace struktury organizacyjnej szkdét STEAME inicjujgcych
wprowadzenie zmiany paradygmatu w edukacji. Przedstawione wytyczne odnoszg sie do zmian w
istniejgcych szkolnych strukturach organizacyjnych, ktére mogg by¢ wprowadzane w zaleznosci od
elastycznosci obecnych struktur. Sg to tak zwane Szkoty TYPU A. Czescig wytycznych jest rowniez
proponowana struktura organizacyjna dla nowo powstajacych szkdt, aby mogty lepiej wspierac
dziatania zwigzane z uczeniem sie i kreatywnoscig STEAME.

Czes$¢ 03. Wytyczne dotyczace struktury organizacyjnej szkoty STEAME sg motywowane i uzupetniaja
czesci: O1. Wytyczne dotyczgce dynamicznych i adaptacyjnych programéw nauczania STEAME i O2.
Wytyczne dotyczace zaje¢ STEAME w szkotach dla dwdch grup wiekowych. Czescig tego produktu jest
réowniez podzielony na moduty Kurs Szkoleniowy dla Nauczycieli, Dyrektorow Szkét i Przedstawicieli
Wtadz Oswiatowych. Dalsze materiaty i filmy znajdujg sie w linkach.

Gtéwnymi grupami docelowymi niniejszych Wytycznych sg wtadze szkolne, kierownictwo, dyrektorzy,
kadra nauczycielska i administracyjna w szkotach oraz wszyscy zainteresowani wdrazaniem dziatan
STEAME i rozwijaniem metodologii STEAME w szkofach (istniejgcych lub nowych), przy czym
ostateczna grupa docelowa to uczniowie klas 7-12.



(BG) YBOA,

Tasn enekTpoHHa KHUra NpeaocTaBa HaCOKWUTE 3a OpraHM3auMoHHa CTPyKTypa Ha STEAME yunnuuia,
MHULMMPALLYM BbBEXKAAHETO Ha MPOMSAHA Ha NapagurmaTa B 06pa3oBaHueTo. MpeaocTaBeHUTE HACOKM
Ce OTHACAT 0 NPOMEHU B CbLLECTBYBALUMUTE YUUIULLHN OPraHM3aLMOHHM CTPYKTYPU, KOUTO MOraT Aa
6baaT peannsmnpaHM CbobpasHO C MbBKABOCTTA Ha BeYe CbLLECTBYBALLMUTE CTPYKTYpW, HapUyaHu
yunauwa Tun A. YacT oT HaCoKUTe e U Npea/ioXKeHaTa OpraHM3aumMoHHa CTPYKTYpa 3a HOBOCH34a4eHU
YUYnamuLLA, TaKa Ye Te g4a moraT ga nognomarat STEAME aeltHocTuTe 3a yuyeHe 1 TBOPYECTBO.

KHurata ,03. Hacoku 3a opraHM3aumoHHa CcTpyKTypa Ha STEAME yunmaunwa“ ca npomssogHa U
OOMbAHUTENHA YacT KbmM KHurute ,01. Hacokn 3a AMHAMUYHM M afanTUBHM y4ebHM nporpamu
STEAME” , n ,,02. Hacoku 3a yunnnwHu STEAME genHocTM 3a ABe Bb3pacToBu rpynun“. Yact ot To3m
NPOAYKT € U KypcC 32 0byYeHne Ha yUNTenu, yYnanHM pbKOBOAUTENN U NPEACTaBUTEIN Ha BNACTTa,
paszeneH Ha moaynu. [MpefocTaBeHM ca M BPb3KM KbM SOMbAHUTENIHM MaTepuanun nu BUGEOKAUMNOBE.

OCHOBHWTE ULENeBM TrPynuM Ha HACTOAWMTE HACOKM Ca YYMAULHWUTE BNACTU, PBKOBOACTBOTO,
OVpeKTopuTe, NPenoaaBaTe/ICkKMA U aAMUHUCTPATUBHUAT MNEPCOHA B YYMAMULLATA U BCEKU, KOWUTO ce
MHTepecyBa OT npunaraHeto Ha STEAME geliHocTute M pasBmBaHeTo Ha STEAME meToauKkaTa B
yunamueTa (CblLecTsyBallM MM HOBOCH3AAAEHM) C LleneBa rpyna ydeHumumTe B 7-12 knac.

(ES) INTRODUCCION

Este libro electrénico proporciona las reglas generales de la estructura organizativa para las escuelas
STEAME iniciando la introduccién de un nuevo cambio de paradigma en la educacién. Las reglas
generales proporcionadas se refieren a los cambios en las estructuras organizativas escolares ya
existentes que se pueden llevar a cabo de acuerdo con la flexibilidad de las estructuras actuales. Son
las asi llamadas Escuelas TIPO A. Una parte de las reglas generales representa una estructura
organizativa propuesta para las escuelas recién establecidas de forma que éstas puedan soportar el
aprendizaje y las actividades creativas STEAME.

El libro ,,03. Las reglas generales para la estructura organizativa de la escuela STEAME “son una parte
derivada y complementaria a los libros: ,,01. Reglas generales para curriculos STEAME dindamicos y
adaptables “y ,,02. Reglas generales para las actividades STEAME en las escuelas destinadas a dos
diferentes grupos de edad “. Ademas, una parte de este producto constituye un Curso de formacién,
dividido en médulos para profesores, representantes de directores de las escuelas y autoridades.
Materiales y videos adicionales aparecen proporcionados en los enlaces.

Los principales grupos meta de estas Reglas generales son las autoridades escolares, la gerencia, los
directores, el personal docente y administrativo de las escuelas y cualquier persona interesada en
implementar las actividades STEAME y desarrollar la metodologia STEAME en las escuelas (existentes
0 nuevas) cuyo grupo meta final son los estudiantes de los grados 7-12.



(FR) INTRODUCTION

Ce livre électronique fournit les lignes directrices de la structure organisationnelle pour les écoles
STEAME initiant I'introduction d’un nouveau changement de paradigme dans I'éducation. Les lignes
directrices fournies font référence a des changements dans les structures organisationnelles existantes
des écoles qui peuvent étre réalisés en fonction de la flexibilité des structures actuelles. Celles-ci sont
appelées les écoles de TYPE A. Une partie des lignes directrices est également une structure
organisationnelle proposée pour les écoles nouvellement créées afin qu’elles puissent soutenir les
activités d’apprentissage et de créativité STEAME.

L'03. Lignes directrices pour la structure organisationnelle de I’école STEAME est une partie dérivée
et complémentaire des livres : O1. Lignes directrices pour les programmes STEAME dynamiques et
adaptatifs et O2. Lignes directrices pour les activités STEAME dans les écoles pour deux groupes d’age.
Une partie de ce produit est également un cours de formation pour les enseignants, les chefs
d’établissement et les représentants de 'autorité, divisé en modules. D’autres documents et vidéos
sont fournis dans des liens.

Les principaux groupes cibles des présentes lignes directrices sont les autorités scolaires, la direction,
les chefs d’établissement, le personnel enseignant et administratif des écoles et toute personne
intéressée par la mise en ceuvre des activités STEAME et le développement de la méthodologie
STEAME dans les écoles (existantes ou nouvelles) avec le groupe cible final, les éléves de la 7e ala 12e
année.

(DE) EINLEITUNG

Dieses E-Buch bietet die Leitlinien flir die Organisationsstruktur von STEAME-Schulen, die die
Einflhrung eines neuen Paradigmenwechsels in der Bildung einleiten. Die bereitgestellten Leitlinien
beziehen sich auf Veranderungen in bestehenden Schulorganisationsstrukturen, die entsprechend der
Flexibilitdit der bestehenden Strukturen realisiert werden konnen. Diese werden TYP-A-Schulen
genannt. Teil der Leitlinien ist auch eine vorgeschlagene Organisationsstruktur fiir neu gegriindete
Schulen, damit sie STEAME-Lern- und Kreativitatsaktivitaten unterstiitzen kénnen.

Die 03. Richtlinien fiir die Organisationsstruktur von STEAME-Schulen ist ein abgeleiteter und
erganzender Teil der Blicher: O1. Leitlinien fiir dynamische und adaptive STEAME-Lehrpldane und O2.
Richtlinien fir STEAME-Aktivitaten in Schulen fiir zwei Altersgruppen. Bestandteil dieses Produkts ist
auch ein in Module gegliederter Schulungskurs fiir Lehrer, Schulleiter und Behordenvertreter.
Weiteres Material und Videos werden in Links bereitgestellt.

Die Hauptzielgruppen dieser Leitlinien sind die Schulbehérden, die Schulleitung, die Schulleiter, das
Lehr- und Verwaltungspersonal in den Schulen und alle, die daran interessiert sind, STEAME-
Aktivitdten umzusetzen und die STEAME-Methodik in Schulen (bestehende oder neue). Als
abschlieRende Zielgruppe sind die Schiilerinnen und Schiler der Klassenstufen 7-12 festgelegt.



CHAPTER 1. OVERVIEW AND CONTEXT

This intellectual output aims to develop Guidelines for Organizational Structures of schools considering
the fact that this may be a transition stage for almost all Educational Systems in Europe. These
guidelines are produced in a multilateral cooperative way aiming at producing an output with
European added value. To ensure sustainability of the proposed guidelines we developed the STEAME
Observatory, a tool mainly for schoolteachers supporting a dynamic and adaptive STEAME Curriculum

in schools. To the best of our knowledge there are no such guidelines currently available.

Organizational structures exist in certain countries meeting the needs of the authority or region, in
some cases  based on private school development initiatives and in others  piloted within public
schools . All these casesare  considered in these guidelines. The challenge and consequently the
innovation of this project is to provide guidelines for changes in existing school organizational
structures that can be realized according to the flexibility of current structures. This will be called the
TYPE A Schools. Part of the guidelines is also a proposed organizational structure for newly established
schools so they can support STEAME learning and creativity.

The present guidelines constitute the ultimate result of 103 as a logical continuation and
complimentary part to 101. “Guidelines for dynamic and adaptive STEAME curricula” and 102.
“Guidelines for STEAME Activities in Schools for two age groups”. Part of this output is also a Training
course for Teachers, School Heads and Authority representatives divided into modules.

1.1 TARGET GROUPS

The main target groups of these Guidelines are the school authorities, managers, head teacher/s and
teaching and administrative staff in schools implementing STEAME education in two main types of
schools:

[ | TYPE A Schools (how to modify structures in existing schools)

Considering the output O1 and 02 the partners propose guidelines with scenario options for minor
and major organizational structural changes that today’s school could make to enable them to run
STEAME activities. These guidelines are formed following round table meetings with teachers, school
principals and authority representatives organized through the Multiplier Events. Therefore, for
different scenarios the guidelines indicate the level of possible adaptation.

[ | TYPE B Schools (how new schools should be structured)

The project partners believe that no new school should be built using the standard type of
infrastructures and organizational structures. New schools need to consider STEAME type activities
and should be designed satisfying some minimum specifications. This activity uses all the outputs and
discussions to propose a type of organization structure and an optimum infrastructure design. We
provide a sample design created by a professional designer and relevant technical specifications , as
part of these Guidelines.

1.2 MAIN RESULTS
The main results of these Guidelines were produced according to the following activities:

» 03-Al: TYPE A Schools (how to modify structures in existing schools)

» 03-A2: TYPE B Schools (how new schools should be structured)

» 03-A3: Discussions with school authorities to determine the level of possible adaptability
under current structures or flexibility to change
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03-A4: Training course for Teachers, School Heads and Authority representatives with
supporting training materials, modules and guidelines for teachers.

1.3 KEY ELEMENTS
These Guidelines include some main elements generated throughout the above activities:

Conducting surveys across all partner countries with common questionnaires — both online
and via dedicated interviews and round table sessions.

Part of the data collection was also the organization of focus groups by partners inviting
teachers, school authorities, administrative staff, education experts, innovation experts,
teachers’ trainers, pedagogical institutes, universities, and other educators, policy makers,
school associations and other interested parties. The average number of participants was ten.
training modules with a training package of materials and learning plans including learning
outcomes, introduction and broad description of the context and goal of the area/ topic
addressed, methodology and approaches for the module training presentation, instruments,
tools, supporting materials, resources, pedagogical/learning sequencing and activities plan.
Based on the discussions with school authorities, policy makers, school heads, and other
relevant stakeholders a policy recommendations summary is provided in these Guidelines.

Thus, all the above elements provide analysis and conclusions with recommendations for the structural

organizations, design, management, approaches and methodologies to be applied in a holistic way so

that the school is following STEAME model of education.

In the following chapters you can find the key elements of the STEAME School of the
Future which is also directly related to the transformation in education moving from

EDUCATION 1.0 -> EDUCATION 2.0 ->EDUCATION 3.0 -> EDUCATION 4.0

This is the complementary part of the complete “STEAME: Guidelines for Developing and
Implementing STEAME Schools” which includes:

>
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Model of STEAME Schools

Guidelines for STEAME Activities in Schools

Guidelines for cooperation between teachers of different disciplines
New organizational structures for STEAME schools

Training of Teachers to help them to adapt

Dynamic Change in Curricula, Tools, Methods.



1.4 STEAME SCHOOL OF THE FUTURE

STEAME school mark the evolution of the schools within the scope of the next generations of education

moving from Education 1.0 to Education 4.0:

EDUCATION 1.0

>

>
>

Y

Authoritarian

The student is the passive recipient

Teacher centered system the teacher gives
knowledge as the absolute leader in the
classroom

Technology is forbidden in the classroom

Figure 1.1: Education 1.0

EDUCATION 2.0

>

>

A\

Y Y V VY

‘7

Communication and collaboration are
starting to grow

Exam-based approach -the result is the
examination -Memorization of knowledge
An underestimated student-centered
approach, we call it but do not apply it.

The schools are still talking about hours of
teaching. But they should talk about hours of
learning!!!

Invasion of technology and social networking
Technology is applied to the classroom as a
trend indicator, but the class continues to
have the same structure

Figure 1.2: Education 2.0

Complete confusion - students know the technologies better than teachers

No design for what is used and what is not

Many choices, but there is no money for buying and applying, uncoordinated technology
correlation with the curriculum the system cannot properly follow the evolution of technology
There is no teacher training, data is everywhere, Google Search is faster from traditional
libraries - the web knows more than our teacher WE WERE NOT READY FOR COVID 19
Students give technical knowledge to their teachers.
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EDUCATION 3.0

>
>

Y

YV Vv

‘77

Student Centered approach

The teacher is transformed into a
Coordinator/facilitator, advisor, learner
and practice guide

The student is researching

Flip classroom method applies

More dialogue, technology is
everywhere, the student is self-learning
and everywhere.

The classical style classroom no longer
exists

Lesson Plans are now called... Learning Figure 1.3: Education 3.0
Plans

EDUCATION 4.0

>

YV VYV VY VYV

Y

A\

Co-creation and innovation in the center

Whenever and Wherever

Flipped classroom applied (Hybrid Learning Environments)

Interactive practical exercise—F2F or Distance

Learning is done at home or outside school, while in school students develop skills
Development of personalized teaching and learning

Learning Plans are now called Learning & Creativity Plans

The technology is free or/and easily accessible, increased use of virtual reality, artificial
intelligence, etc.

Continuous evolution and innovation and therefore a need for development of Competences
and Skills so people become Adaptable to Change

The teacher is now coordinator, facilitator, mentor

Inquiry, creativity, interdisciplinary and cooperative approaches constitute the learning
environment.
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Figure 1.4: Education 2.0 to 4.0 — From lesson plans to learning and creativity plans



CHAPTER 2. RESULTS FROM THE SURVEY

One of the final products and goals of the project STEAME was to provide guidelines for changes in
EXISTING organizational structures that can be realized and adapted according to the flexibility of
these structures. Another aim was to provide guidelines on how FUTURE AND NEWLY CREATED
schools could be designed to allow the implementation of STEAME activities.

=> The project defines the elements to be changed in existing schools’ structure for STEAME and to
structure new ones based on best practices and input from the online survey and the focus groups
conducted by the partners in the project.

2.1 OVERVIEW OF THE ONLINE SURVEY RESULTS
The surveys were conducted for two months duration in all partner countries with the same approach
and questionnaire using local languages in translation.

The following representatives participated:

122 responses by:

»> 83 teachers

16 students

9 principals

10 parents

School staff incl. EU project
managers — 4

YV V V VY



The process followed was:

We collected opinions We asked about the
regarding the overall STEAME
classroom layout. school space.

Figure 2.1: Process of the Survey

2.2 MAIN CONCLUSIONS:
The main components to be modified and adapted to the new model are the school space, classroom

design, teaching and learning approach and methodologies applied in class, new ways of assessment.

In all these aspects the respondents replied as follows:

2.3 SURVEY RESULTS ABOUT THE STEAME SCHOOL SPACE

Most of our respondents (73%) think that it should cover the STEAME Learning and Creativity plans.

Almost 70% of the survey respondents think that the key success factor is the structured group work
within t he project-based learning and student g roups for idea g eneration, d iscussions a nd

networking.

76% of the respondents support the space for personalized learning, individual research activities,
assisted by online or offline content (texts, graphs, pictures, audio and video content).

78% of our respondents think that the design should support the STEAME teaching mode to support
critical thinking, technology-enabled collaboration, teacher’s led instruction for each grade.

2.4 SURVEY RESULTS ABOUT THE CLASSROOM DESIGN

75% of our respondents think that the STEAME program should shape the education process and

the classroom design, not the other way around. Some think it is a two-way process.

Most of our respondents (60%) to the survey think that to achieve blended learning the STEAME
classroom should be a large room, with open space interior design and all this part of a flexible

infrastructure.

93,4% of the respondents think that the classroom furniture has to be moveable in order to enhance
layout flexibility.

18



Guidelines for STEAME School Organizational Structure

» More than 75% think the STEAME program should shape the education process and the
classroom design

100 93
50
23
S 1
0
1

mTRUE

B FALSE

BOTH

B We should consider governmental policy and emergency

Figure 2.2: Should the STEAME program shape the education process and the classroom design? -
Graph of results

To achieve blended learning the STEAME classroom should be:

all 73 |

part of a flexible infrastructure 42

an open space interior design 21
a large room 12

equiment and technologies ]2

itisirrelevant :|2

01 02 03 04 05 06 07 08 0

Figure 2.3: To achieve blended learning the STEAME classroom should be... - Graph of results

The overall opinion is related to the need for a holistic approach and the school spaces and
organizational structure could hold specific arrangements and nomenclature to meet the needs of the
new model. The classroom layout could also be aligned with the outcomes of STEAME and blended
learning approaches.



Another key conclusion is related to the Learning and Creativity plans created purposefully for STEAME
as opposed to the traditional Learning plans. It is shown on the graph below:

STEAME Learning and Creativity plans | 89
Discovery-based learning | 77
Project-based learning | 76

Common learning methodologies applied in
STEAME schools

Inquiry-based learning | 54

Variety 1

0 10 20 30 40 50 60 70 80 90 100

Figure 2.4: School spaces can hold specific nomenclature to cover the needs of... — Graph of results

The survey results suggest that the classrooms are purposefully designed for STEAME as presented
below:

120

100 105
80
60
40
20

15 4 2
0
purposefully designed designed in a classical both flexible
for STEAME way (in rows)

Figure 2.5: The classroom should be... - Graph of results

In terms of the architecture and furniture one common feature is shared by most of the respondents:
flexibility and open-space design.

The organizational structure also includes suggestions for digital/computer spaces and labs as digital
skills of students and teachers are key success factors for STEAME. Moreover, it is recommended to
aim for interdisciplinary approach with humanities, inter-grade and -classes collaboration, teachers’
collaboration.
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all 47

supplemented by two auxiliary classrooms (for STEAME

by a computer lab room and for Humanity’s by a room... 4

separated for each grade level, STEAME activities and

Humanity sciences 29

defined by the furniture, the architecture or space, and

the finished elements of the interior 26

none of these is crucial 1

0 5 10 15 20 25 30 35 40 45 50

Figure 2.6: The classrooms should be... - Graph of results

At the same time the results suggest that the organization of the SPACE in the STEAME school is mainly
determined by different learning environments/zones for idea generation, discussions, teamwork,
prototyping (in the labs), etc.:

student groups for idea generation, discussions and

networking | 85
a structured group work within the project-based | 82
learning
newly established schools | 47

existing schools with classical pattern of the learning

. 44
environment |

0 10 20 30 40 50 60 70 80 90

Figure 2.7: The organization of the space in the STEAME school is mainly determined by different
learning environments in... - Graph of results

The main goals of such structures of the new/re-organized STEAME schools are to support and
encourage:
» critical thinking
technology-enabled education process
development of digital skills
interdisciplinary approach
new role of the teacher as a facilitator and moderator as opposed to instructor and tutor
student-centered approach
creativity and innovation

V VY VYV VY

integration of the whole process with the study spaces.

The assessment process is also adjusted and changed so that students are graded based on their
creations/products and final results, without the traditional exams but rather outcome assessment
and creativity assessment. Teachers need training for the change of mode of facilitating the learning
and assessment, too. It is also suggested that the assessment is made as a co-assessment between
teachers as they need to learn to work together in different fields with groups of students.
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Interms of the spaces and the classrooms layout, they meet the needs of the students and their
motivation is a central point. Enhancing creativity and teamwork and productivity and motivation is

the underlying aim of the new type of schools.
Examples of modern technologies to be applied: robotics room, 3D printing sector, STEAME materials,
rooms for creations, design software, others.

The final conclusions lead to the following:

The STEAME education model shapes the education process and is implemented
and managed in a holistic way.

Figure 2.8: STEAME education model
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CHAPTER 3. RESULTS FROM THE FOCUS GROUPS

The below summary of the results from focus groups is based on the activity done in the partner
countries. This consolidated, European level report is based on the national focus group reports
prepared and provided by the partners of STEAME.

The results from the focus groups form provide a collection of information and suggestions on how
existing schools can be restructured for STEAME activities and how future schools to be designed to
run STEAME activities. In total five focus groups were implemented from the following five partner
countries: Italy, Greece, Cyprus, Bulgaria, and Poland. The consortium took a hybrid approach when
conducting the Focus Groups, having 53 participants online and 18 physical participants. The total
number of focus group participants was 71. Lastly, the participants' backgrounds varied from school
teachers, school principals, HE teachers, students, teacher trainers, architects, education policy
makers, decision makers, school administrative and management staff, parents and other key
stakeholders to IT experts.
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The questions that were asked aimed to encourage participants to share their experience, expertise,
opinion and recommendations regarding the main elements and features in existing schools’ structure
that are subject to change to support STEAME activities and guide the creation of organizational and
architectural structure and design of new STEAME schools.

The focus groups validated and elaborated further the main findings and conclusions with
recommendations drawn from the surveys. Below are listed the questions of the focus groups along
with a summary of the main discussions.

1. The STEAME program should shape the education process of the school and the classroom
design.

All participants agreed that the STEAME programme should shape the entire educational process in
the school. This would ensure that teaching by separate disciplines and standardized curricula, which
is still carried out in schools, could be finally surpassed or modified. A part of the participating teachers
mentioned some skepticism reported by many of their colleagues to these changes. Difficulties in
finding the acceptance to implement every process of change to STEAME schools and dynamic school
curriculum were observed. For this reason, they expressed that the main challenge will be the
implementation of STEAME schools and activities and the cooperation of teachers, rather than the
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design of the classrooms and the school itself. Also, some of the participants argue that this process
should be also further supported by the school principals or school heads who are capable of making
a change.

Furthermore, the importance of interaction was highlighted by participants in Greece. Schools should
be open to cooperation and collaboration, by linking the local and the international community.
Therefore, internationalization is considered an important element for future schools. It was also
suggested that the schools’ timetable could be more flexible, for example, except for the basics, each
student could choose how to create his/her own timetable according to his/her interests, thus the
timetable itself can also be adapted to the STEAME philosophy.

“I consider that the goal is for students to love basic research, and this can be done through
STEAME activities” - focus group participant

2. The classroom layout should be aligned with the outcomes that school principals and
teachers aim to achieve when implementing STEAME and blended learning.

Most of the participants agreed with this statement. First, it is the overall aim of the school and the
team and most importantly — students’ motivation. Thus, the new methodologies and approaches
should be combined and aligned with the design of the school —i.e., if they will learn by project-based
learning then students need space for teamwork and equipment to support the work on projects and
experimentations. Moreover, some Italian teachers described schools visited outside Italy, where the
environments are certainly more in line with a STEAME teaching and learning: schools equipped with
laboratories and ‘working spaces’ where students realize ‘products’ and provide services directly to
the public. An Italian Vice-Principal of a high school mentioned the innovation of his school structure,
where even just coloring the walls has substantially changed the environment, making it more
comfortable for adolescents to work and study in.

3. The STEAME classroom should be a large room, with open space interior design and all this
part of a flexible infrastructure

All participants agreed on the fact that open spaces are more creative and represent open minds,
which helps students to be more innovative. Some of the major skills that students should build in the
21st century are flexibility and critical thinking. Classroom’s flexibility contributes to building these
skills. Moreover, getting students to work in groups, requires large flexible spaces to allow freedom
of movement so as not to hinder their interaction, which in confined classrooms with fixed furniture
and layout, often creates confusion. All participants think that to achieve blended learning, STEAME
classroom should be a large room with open space interior design.

“The classroom infrastructure should be flexible, but we should certainly include smart and flexible
desks where students can work. This cannot change”. — focus group participant.

In addition, some participants mentioned that open space should be combined with labs and IT
equipment and space could be further divided for different tasks/activities in a creative environment.
Furthermore, many Italian participants even though they strongly agreed that flexibility in school
structure would be the ideal environment for STEAME schools, they expressed their concern in
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implementing STEAME activities in Type A schools; schools’ structures are old as they were built years
ago and have undergone little maintenance. The current size of the Italian classrooms certainly does
not allow for large open spaces.

In addition, some participants from Greece mentioned that forming their experience in both open and
close spaces is always necessary to create the corresponding mentality to both students and teachers.
Thus, a suggestion was made for having a combination of spaces (large open spaces and small close
classrooms) that are shaped in a way that inspires students to be creative. A Cyprus participant
suggested that in existing old school structures, a dual model learning system can be applied, standard
system in the morning, and STEAME learning in the afternoon, formalizing the whole learning concept
through a new operation of all-day schools.

4. The classroom furniture has to be moveable in order to enhance layout flexibility.

» All the participants agreed that furniture is moveable.

» The chairs are colorful with the ability to spin around so that children can interact with one
another.

» Light and individual desks so that they can be moved and rearranged easily. Also, the desks of
students should have such a shape so that when we put them together, they will create
polygons enabling teamwork. Lastly, they should have wheels.

» Mobile whiteboards or replace completely the traditional black or white boards by a set of
digital boards and displays well visible from any place in the classroom, where the teacher or
students should come with their own tablets.

» Moving walls to help the division of spaces and the carrying out of different tasks and activities

simultaneously. Also, this way rooms can be smaller and/or larger when necessary.

An Italian engineer/teacher set out the idea, launched in his school, of transparent walls that,

however, did not meet with much approval by his colleagues.

Separate spaces/zones in the open space.

A\

Proper lighting and air conditioning in every space.
Soundproof spaces.
Teachers should be able to take any seat (if standing is inconvenient) to perform their work.

YV V V VY

It was noted by some participants that many solutions can be found with a lot of inventions that can
be of low cost to implement them in TYPE A schools. Also, students could be involved in this process
of creating solutions. Almost everyone agreed that classrooms should be designed for STEAME.
Participants also mentioned that the classroom should be more flexible and more thoughtfully
designed. However, the classical way of students sitting by a desk should be in the same context. Other
elements mentioned are repeated above in the report. Bulgarian participants mentioned that old and
new approaches can be applied, at least for some years. It depends on how type A schools (existing
schools) are willing to adjust to the STEAME design. Most of the schools in Bulgaria are traditional and
will need work to adjust. They also highlighted the importance of teachers as key factors who should
be open-minded and collaborative, ready to take up new roles and work together with students.
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5. In terms of type of classrooms and how to be designed:

Many ideas and opinions emerged with this question. Focusing on Italy, most participants believe that
STEAME teaching and learning could also be implemented using IT tools so that it can be useful for the
humanities. Alongside IT laboratories however, all classrooms should be equipped with mobile
computer tools such as tablets or portable computers. On the other hand, when moving our focus to
Bulgaria, the participants mentioned that it is better to have the STEAME space/zone/corner
separated, as science requires some equipment and technology to be used. However, no matter if the
studies are STEM/STEAME/Humanities the attitude is the same — students need motivation and
innovative ways of learning to attract their attention. Lastly, participants from Greece agreed that the
merge of STEAME activities and Humanity sciences would need classroom reconfiguration, which
would require more personnel and higher room density (space per student). The reconfiguration could
also be easier than changing the whole class; it might be accomplished with the help of technology,
e.g., AR/VR labs. Technology can have a crucial role in this flexibility.

6. Regarding the overall STEAME school space

Participants agree with the survey result by stressing the importance of creativity in learning.
Therefore, the school spaces should be designed to adapt to the specific moments and phases of the
Learning and Creativity Plans: - space for teachers’ meetings and planning; - technology-aided rooms
for students’ activities (inquiry and discovery- collaborative tasks); - laboratories and workshops for
creative productions; - conference rooms for meetings, also with community members and business
representatives. Next, it was stressed again that it is more important to have the right attitude and
teach in a novel and interesting way. Some participants from Greece were not sure if they can
distinguish the first two (project-based learning & inquiry-based learning) with the last one (STEAME
Learning & Creativity plans). Participants also said that there is no clear distinction between these
models, for example, project-based learning includes research and exploratory learning along with the
concept of project, and in this sense, it includes all other forms of learning as presented in the question.
Whichever, STEAME Learning & Creativity Plan gives the opportunity to students to choose which path
to follow, however all forms of learning will include research procedure or a discovery at the end. As a
result, if a class setting covers one of the aforementioned, it covers all others too.

7. Project-based learning and teamwork

All participants in the focus groups agreed that working in groups is beneficial for teachers and
students. Group work for generating ideas, discussions and networking should also be the basis of the
organization of the STEAME school space. Lastly, Bulgaria has expressed some concerns since newly
established schools are very hard to create in Bulgaria. In the big cities there are many private schools
who lead the trend and apply innovative design and approaches. The classical schools can be
rearranged and adjusted (Type A schools). In both types, students are the leading party. Therefore,
STEAME requires mostly teamwork, creativity and generating ideas.
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8. What spaces should be available in STEAME schools?

It was mentioned that there is a need for three or four separate classrooms where students will be
able to work and implement research, the participants called them “working classrooms”. Such
classrooms could also be used by teachers to discuss with their colleagues for other various projects
(preferably STEAME projects) to be implemented. Other participants mentioned the importance of
having a space where students or teachers can meet in a “relaxed” environment to get to know each
other, some even called it a “school pub for students and teachers”. This will be especially useful for
teachers to meet and discuss their interest or teaching methods to achieve collaboration within the
teachers to implement STEAME learning plans to students. Students should feel welcome in the
surrounding space and feel excited to be present there. Even if that includes a small kitchen to cook
their own meals etc. Also suggested was the possibility to have such a space that are all together but
work separately:

Figure 3.1: Example of how STEAME schools’ spaces could be

Some further ideas shared:

» Tablets with cases in a box. Routers in classrooms if not wi-fi.

» 3D printers

» Computer lab with Virtual Reality capability
Some participants reported their experience in visiting schools with huge libraries where there were
spaces for both the activities of consulting physical texts and the presence of computers for online
searches. Within them there were also spaces for small groups enabling the consultation of learning
offline, a practice that digital natives are not so accustomed to but allows for blended learning and
better responds to the requirements of multiple intelligences and learning styles. Moreover, many
participants agreed that the above should be available but aligned and used for the purposes of
STEAME. It is also recommended to use the approaches of some leading universities and give
students such tasks and activities to better prepare them for higher education treating them like
adults. Group work should be combined with individual tasks especially for some experiments,
exercises. This is also in response to the individual learning style to be considered.
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9. The participants in the focus groups shared their ideas leveraging and complimenting the
ideas from the surveys

All the participants agreed with the shared ideas. Schools should be modern, colorful with flexibility to
organize the process and most of all —identify the needs of their students. The process should be faced
as a whole, and the classroom should reflect that. Teachers should know their students and be flexible
to adjust. However, some concerns and suggestions were made:

One participant from Greece indicated from her personal experience that: “The level of success
depends on the culture of each country. The student’s and the teacher’s culture have the most
significant role. For this reason, we have to adapt a model derived from a certain country to
successfully implement it in another country”. That is why many participants stressed that research on
how effective the model we implement in our own country, isimportant. Lasty, many participants from
Italy mentioned their concerns to the difficulties encountered on a daily basis in Italian schools. Some
complained about the lack of cooperation of colleagues who prevent STEAME subjects from being
treated as a whole, while others have also expressed the difficulties arising from the organization of
school time in Italian schools. For STEAME teaching and learning it is necessary to have students in
attendance for several hours and in Italy only primary schools provide full-time. Secondary schools
may be open to students and teachers for extracurricular activities, but curricular activities are
scheduled in the morning. Therefore, to implement STEAME projects on a regular basis, it would be
necessary to restructure not only the schools’ spaces but also the schools’ timetables.

10. In terms of the design of the space and the classrooms the participants expressed the
following suggestions:

» Classrooms should have a corner with small couches and rug. The rug should not be in the
whole classroom as it will be difficult for the furniture to be moved around.

More storage spaces fixed either in one place or with the ability to move around.

The classrooms should be aired properly, to have the proper lighting and be soundproof to

Y VY

avoid distractions.

Organization of materials in boxes

A corner for hands-on activities. It is ok to be messy there.

Classrooms that can expand.

Easy movable furniture for re-arranging the working space.

The classrooms should be as modular and mobile as possible.

Several building blocks-elements of different kinds and shapes that can be linked together to
enable students to achieve the modeling of several artifacts.

YV VY VY VYV

Participants also shared what emerged from the survey. For example, the experiences that children
manage to do with participation in Erasmus projects was discussed. The opportunities that these
students have, even at a very young age, are those that help change or rather evolve their lives and
enable them to achieve success beyond school. Particularly a student form Cyprus mentioned that
along with his teacher he managed to win competitions by doing the work for the competition in “gap
hours” during school days. Later he highlighted that if such activities were implemented and adapted
into the regular school timetable, we can imagine it could bring exceptional outcomes rather than
doing work by trying to find time in-between gap hours.
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On the other hand, some participants point out that some obstacles emerge when these projects are
proposed inside their schools, mainly due to the difficulty among the more stable teaching staff of
accepting changes, which may destabilize their long-standing practices.

In general, it is extracted that STEAME links the skills students develop with the needs of future
professions and it is important to enable them to succeed in their future workplace. In that sense, the
STEAME teaching approach can provide life changing opportunities and post-secondary success.
Technology may enhance the effectiveness and success of such an approach if used appropriately. It is
evident that when talking about STEAME, Technology, the 2nd letter of the acronym would play a
major role.

11. Would you share your experience and/or best practices of STE(A)M(E) model of schools?
What is their organizational structure and design?

BEST PRACTICES/EXAMPLES you can share:

Some private schools in Bulgaria are ahead — in most of them there are modern science and computer
labs, colorful furniture, chairs, students sit in a circle and have space for free time, homework, individual
and group work. Teachers have their “doors open” attitude to listen to students, give consultations,
spend time after classes with them, help and work together on projects. They very often take the role of
coaches and the study process is blended — do work in class and then coach/mentor the teams online
after classes.
From the focus group in Greece, the following practices were extracted:
The organizational structure of a STEAME school can have multiple aspects.
The first aspect is the timetable. Students except for certain courses, included in the national curriculum,
should have the opportunity to choose extra-curricular courses and be able to work in groups
independently, either inside or outside their school’s space. The content and topics of these extra-
curricular courses should be flexible and always in line with real-world situations, so that they can be
able to discuss and study them or even create topics that are related to current affairs.
Ideas:
» Large writing boards
» Easy ways of placing posters, infographics or other artifacts created by students but also there
can be digital interactive touchscreens, placed horizontally or vertically that can be used for
multiple activities.
» Often change the layout of a classroom just like the four seasons of the year.

Some major concerns came to the surface from the Polish participants about the constraints in
implementing STEAME schools:

A typical school cannot afford separate rooms for physics lab, chemistry lab, robotics lab etc., because it
needs all available rooms for teaching. Labs are potentially dangerous (e.g., chemical substances) or
subject to vandalism, this requires supervision which is not available. There is a general issue with
granting access to school spaces for students not supervised by a teacher. Usually, classes are locked
during breaks. A solution for this could be a VR Laboratory.
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3.1 OTHER COMMENTS AND SUGGESTIONS:

» “The mostimportant thing for me is to, firstly, set a set of guidelines on how we can implement
STEAME schools or activities in existing schools and how to meet the peculiarities that exist in
the school environment within each European country.”

The designing of the future STEAME schools should be done carefully.
STEAME schools are for all students, not only for gifted students.

One suggestion to start implementing STEAME activities in schools is for each teacher to

YV V VY

implement STEAME activities with his/her class and participate with their own will in STEAME
projects. “Create the future STEAME schools’ step by step.”

» Another suggestion is to create an afternoon STEAME school. Or create a half school day
implementing STEAME activities.

» Another suggestion was to create a school where students come at 8 in the morning and leave
at 5 in the afternoon (an all-day school). The afternoon hours will be to implement only
STEAME activities. Also, the kids should have a lunch break at 1-2 where they can eat in a
catering kitchen and have a proper lunch. Of course, the implementation of this will require
great costs.

» Thereis much interest in the STEAME model of school because everyone agrees that this would
have an absolutely positive impact on both the teachers and the learners.

» existing constraints should be considered, we need realistic, feasible solutions.

» More flexibility in the whole education system is urgently required.

3.2 CONCLUSIONS

The Focus group was a great way for getting meaningful insight on how existing schools can be
restructured for STEAME activities and how future schools should be designed to run STEAME
activities. Many great suggestions for improvement were made and many ideas were discussed.
Certainly, the focus group has helped to specify the next steps and improve the quality of the outputs.
Especially important was that we got the chance to see the specific features and difficulties faced in
schools and education systems in each country of the consortium. Overall, the focus group
implementation was successful with a lot of interesting ideas shared.

The main conclusions and recommendations concern the project idea. Local authorities could be
informed on the results of this project and heavily consider the design of the STEAME school that will
be part of the tangible results of the project. Already existing schools should be improved to welcome
flexible furnishing and transform spaces into more appropriate learning and teaching environments;
future schools should be built according to this new innovative design.

Teachers could be open-minded, flexible, generating ideas and listening to their students. Students
should be encouraged to give ideas for the school design, too. Student council should be organized
enhancing the collaboration between the staff of the school and the teachers to apply new models,
design, methodologies and participate in any experiments and testing of new models.

The project coordinator said: “The school of the future is the learning home of the students and
students have the right to choose their home”.
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CHAPTER 4. THE STEAME TRAINING COURSE FOR TEACHERS, SCHOOL HEADS
AND AUTHORITIES

4.1 MAIN PURPOSE

The STEAME training course is developed for the main target groups of teachers, school heads and
authority representatives. By definition, STEAME education concerns a learning approach involving a
variety of realms of meaning i.e. Science, Technology, Engineering, Arts, Mathematics and
Entrepreneurship. The whole approach stems from the need to connect education with the real world
and not consider it as an isolated luxury that has been devised just to be an added burden to human
beings.

This need, that is to interconnect a broad variety of realms of meaning and action, demands the
involvement of a broad range of human capital with diverse cognitive background and competencies,
in the spirit of the contemporary practice where construction and creation demands a broad range of
contributors.

In the context of traditional education, we had teachers that were experts in a field of study and one
of their major roles was to elaborate and provide activities for developing skills and competencies in
that particular field. But now, with the immense amount of knowledge and the multidimensional
requirements of competencies for the complex world we live in, the situation is different. Thus, an
answer to respond to this challenge, is to develop teams of collaborating teachers representing or
equipped with a variety of background and competencies. The present modules aim exactly at
identifying methods, culture and disposition for such collaboration.

Furthermore, the modules aim at identifying the pros and cons of such approaches of achieving the
collaboration between the facilitators of learning. Moreover, they aim in developing competencies for
improving the positive aspects and remedying or even nullifying the negative or risky aspects. Itis a
key component of the Guidelines giving hands-on experience and materials for preparing the staff of
schools on how to design, structure and implement STEAME educational models.

4.2 TARGET GROUPS

Teachers, school management and authorities are the main target groups. The process of educational
transformation is a long and complex one with a lot of stakeholders, decision makers and parties
involved in it. Also, the direct beneficiaries of such changes/transformation are the children who are
very sensitive and responsive to change and easily affected. The training course is designed in a very
practical way so these main groups can easily apply the suggested process of Modules which also
represents the main elements, content and steps to be followed in order to organize, design, structure
and manage STEAME schools.

Some of the main skills we aim to develop are:

» Improve their digital skills for on-line collaboration & learning environments

» Use new digital tools in hybrid environments

Use new and different strategies and methods to suit different learning modes

Use Project-based Learning (PBL), Inquiry-based Learning (IBL), and Problem Solving in remote
learning

>
>

31



103

4.3 RECOMMENDATIONS AND GUIDELINES HOW TO APPLY THE COURSE
The courseis designed f or i mplementation b y professional trainers who havet he e xpertise in
STE(A)M(E) education and approach.

The key success factors for the implementation are as follow:

Teachers’
collaboration

pplication of innovative methods, approaches,
and methodologies — project-based learning,
inquiry-based learning, hybrid learning

New role of the
teacher as a
facilitator and

Teamwork

Support by the
school
management

Encouraging
creativity and
innovation

New
organizational
structure

Figure 4.1: Key factors for successful implementation of the course
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4.4 OVERVIEW OF THE MODULES
Each module has specific learning outcomes and materials to be used for training such as PowerPoint
presentations and additional materials like templates, videos, tools, etc.

MODULES OF THE TRAINING program for teachers or other interested parties in the Development
and Implementation of STEAME Schools

» Module 1-2. How to construct L&C plans
Module 3. How teachers can work together (18 steps prototype and other aspects)
Module 4. How to help teachers and students work online (Hybrid environments)

YV V VY

Module 5. How to support students in making oral presentations

Y

Module 6. How to write papers/reports (journal etc.)

Module 7. How to work on projects (Inquiry Based Learning, Project Based Learning)
Module 8. How to work on projects (Peer questions)

Module 9. How to develop STEAME schools (Type A and Type B Schools, survey results)
Module 10: Evaluating STEAME project/activities work of students

Module 11-12: Course Assignment hands-on development of a L&C Plan

Y V.V V VY

Template for the Methodology and Structure of a Learning Plan for Presenting a Module for the
STEAME course programme, module of 2 hours duration)

Module Number and Area/ Topic: ...

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: ...
Learning Outcomes: With the completion of this module the trainees will be able to:

1.

2...

3...

Content and Resources (providing information on the various constituents/ dimensions of the
topic under consideration): ...

Methodology and approaches for the module training presentation: ...
Instruments/ Tools/ Supporting Material/ Resources to be used: ...

(List of files, web links, videos, PPT.... use file names inserting the Module number)
Pedagogical/Learning Sequencing and Activities Plan: ...

Introductory activities (creation of interest, reference to real value issues, relation to background
experiences etc.).

Activity Number and broad Description:

Development

Materials

Resources

Estimated Time

Environment/Room Setting

Trainees’ role

Development activities
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Activity Number and broad Description:

Development

Materials

Resources

Estimated Time

Environment/Room Setting

Trainees’ role

Note: You can add more activities if needed.

Practicing Activities (hands-on activity)

Activity Number and broad Description:

Development

Materials

Resources

Estimated Time

Environment/Room Setting

Trainees’ role

Evaluation of Learning Outcomes

Activity Number and broad Description:

Development

Materials

Resources

Estimate Time

Environment/Room Setting

Trainees’ role

Reflection and Closure activity:

In the link below, you can find videos (webinars) and material from the STEAME course:

https://steame.eu/steame-training-course/
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Module 1-2. How to construct L&C plans

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module will provide training on the Sessions of the STEAME Learning and Creativity Plans, two
examples from different subjects/topics and partners, and a small session to construct simple L&C
plans by participants.

Learning Outcomes: With the completion of this module the trainees will be able to:

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):

Methodology and approaches for the module training presentation:

The methodology used for this module training presentation focuses on hybrid teaching and learning
environments and consists of 3 sessions:

1. Presentation of the of the Structure-Sessions STEAME Learning and Creativity Plans
2. Discussion about two examples from different subjects/topics and partners

3. Collaborative construction of simple L&C plans by participants

Instruments/ Tools/ Supporting Material/ Resources to be used:
Pedagogical/Learning Sequencing and Activities Plan:

How to help teachers and students work online (Hybrid environments)

Introductory Session 1

Activity Number and broad Description:

Presentation of the Structure-Sessions STEAME Learning and Creativity Plans

Development

Materials

Resources

Estimated Time 15’

Environment/Room Setting Either in presence or online
Trainees’ role interactive

Methodology Session 2a

Activity Number and broad Description:

Discussion about the 1st L&C Plan example

Development

Materials

35



Resources

Estimated Time

20

Environment/Room Setting

Either in presence or online

Trainees’ role

interactive

Methodology Session 2b

Activity Number and broad Description:

Discussion about the 2nd L&C Plan example

Development

Materials

Resources

Estimated Time

20

Environment/Room Setting

Either in presence or online

Trainees’ role

interactive

Practicing Activities (hands-on activity) Session 3

Activity Number and broad Description:

L&C activities

Example 1 with selected activities from 2 L&C Plans (ltaly): Project for development of soft skills

Development

Materials

Resources

Estimated Time

45’

Environment/Room Setting

Either in presence or online

Trainees’ role

interactive

Evaluation of Learning Outcomes Session 4
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Activity Number and broad Description:

Summative gamified by all participants

Development

Materials

Resources

Estimate Time 10’

Environment/Room Setting E ither in presence or online
Trainees’ role interactive
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Module 3. How teachers can work together (18 steps prototype and other aspects)

Learning Plan for Presenting Module 3 for the STEAME course programme, of 3 hours duration.

With the completion of this module the trainees will:

1. Be able to identify the major facilitators that must be taken into consideration in determining
and designing STEAME activities for students at secondary school level.

2. Be able to specify their (the major facilitators) role and responsibilities.
3. Be able to concentrate on the role and responsibilities of the sub-team of teachers that will be
involved in the process of designing and implementing the STEAME activities.

4. Be able

to refer, to illustrate and to apply in class competencies for collaboration in order to

promote actions and arrangements for preparing, formulating and implementing action plans
for learning.
Such competencies include:

1. Beable

Contact, cooperation and reflection with the workers shaping the real world.
Provision of incentive and motivation to the learners.

Determining and formulating, in cooperation with other facilitators, problems of
interest to the real world

Support and guide, in cooperation with other facilitators, the students for gathering
information

Support and guide, in cooperation with other facilitators, the students for handling a
problem or project

Support and guide, in cooperation with other facilitators, the students for using a
variety of topics (in the context of STEAME) in developing and representing models for
the promotion of solutions and results to the issues under consideration

Support and guide, in cooperation with other facilitators, the students in developing
creative and innovative approaches or models for the promotion of solutions and
results to the issues under consideration.

Assess cooperatively the work of the students and provide comments and suggestions
taking into consideration the contribution of the various STEAME constituents.
Review and reflect cooperatively (learners and learning facilitators).

to discuss and exchange ideas with other learning facilitators on:

Constructing learning plans with mutual content, complementing the aspects,
concepts and processes that have common interest or value

Assessing the various activities so that they have mutual value and

Exploiting audiovisual and digital aids

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
The STEAME Project: https://steame.eu/

In Particular its Outputs:

0O1. Guidelines for dynamic and adaptive STEAME curricula
02. Guidelines for STEAME Activities in Schools for two age groups
03. Guidelines for STEAME School Organizational Structure

The STEAME Observatory: https://steame.eu/steame-observatory/
Learn STEM: http://www.learn-STEM.org

Integrated STEM teaching State of Play: (http://steamit.eun.org ).
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Methodology and approaches for the module training presentation:
- Collaborative learning: brainstorming, debates, co-design and planning
«  Constructionism: inquiry based and project-based learning
Developing case studies and worksheets
Investigating researching using the web
« Maieutic: Socratic method of questioning

Instruments/ Tools/ Supporting Material/ Resources to be used:
STEAME project open access environment, in particular the STEAME observatory
- Posters, videos, photos, ppt presentations

Pedagogical/Learning Sequencing and Activities Plan:
Introductory activities (creation of interest, reference to real value issues, relation to background
experiences etc.)

Activity 1: Brainstorming on the consideration of the issue of “How teachers can work
together” in the context of promoting and implementing STEAME schools’ organizational
structure

Development Brainstorming by considering the need of more than one person in
order to achieve better outcomes.

Reference to Aristotle: ‘the whole is greater than the sum of its parts’.
A discussion is enacted of what can be achieved by considering two or
more situations or personalities or other concepts that can produce/
create another entity with a number of added value properties

The examples proposed are:

a. Horse and donkey giving rise to a mule
b. Hybrid cars
c. The theory of chaos and a related poster

Discuss possible combinations of teachers and others that are
involved in the development of an appropriate STEAME activity, as
well as the roles and responsibilities of each of them.

Materials The poster on the chaos theory from the STEAME observatory
https://steame.eu/wp-content/uploads/2020/12/Have-you-heard-
about-CHAQOS-Theory-infographic-poster.pdf

Resources On the web descriptors: donkey, Horse, mule e.g,
https://www.luckythreeranch.com/lucky-three-ranch-training/mule-
facts/

Estimated Time 15 min

Environment/Room In the case of a class: Circular arrangement in order to facilitate

Setting discussion
In the case of online presentation: Provisions for chatting

Trainees’ role Participation in the discussions.

Development activities

Activity 2: Discussion of various combinations of teams working together, taking into
consideration the needs that give rise to the STEAME approach. In this context refer to teams
that have to work for problem solving project work, construction activity, Game Activity,
Cultural activity and so on

Development Consideration of the traditional approaches for co-teaching.

Refer to what happens in traditional teaching and particularly in Schools of
Students with Special needs:
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Reflection on the extent of the restrictive model arising from these in the
context of STEAME.

Reflection-Discussion on the following issues
How can teachers work together?
What is the range of this question?
e Teachers working with other teachers?
e Teachers working with other entities in the context of the school?
(Students, heads, parents, etc.)
e Teachers working with experts in various fields? (Universities,
Industry, NGOs, etc.)
e Teachers working with organizations that are promoting/ introducing
to the world of life and work? (Galleries, Museums ...)
What skills/ competencies do we expect from teachers in order to promote the
idea of “working together”?
How do we develop/ encourage/ cultivate such skills/ competencies?
PROVIDE A quiz for the participants
Examples: Discussions on some ideas of collaborating teams in developing
approaches for STEAME. Such teams can be supported by persons/ experts
that are not necessarily teachers.
Consideration of examples
MATHeatre, MATHFactor

The Monopoly game

Tunnel of Eupalinos. The Ancient Samos and its water supply
https://youtu.be/AJTwxCaOODM

Refer to the Monopoly connecting Industry, mathematics and Business
Refer to various kinds of STEAME activities. Extend the game to cover other
issues as well, for example environmental issues and the need to introduce
other dimensions in the game.

The NASA STEM programme
This discussion supports the need to promote the following activities that
are providing material for the achievement of the objectives of this module

Materials QUIZ 1 in Appendix 1

Resources MATHeatre, MATHFactor see the webpage of EUROMATH EUROSCIENCE to
find a number of examples
https://www.youtube.com/watch?v=0BtpDpa55u4&list=PLpPvt2LgHCY{Tul
PIQkch1ly7VWO0I4ncje&index=8&t=301s
The MATH — GAMES webpage:

Estimated 25 min

Time

Environment/ In the case of a class: Circular arrangement in order to facilitate discussion

Room Setting In the case of online presentation: Provisions for chatting

Trainees’ role

Discussion
Answering the Quiz 1 in Appendix 1
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Activity 3: Concentrating on the cases of collaboration between teachers, identify and refer
to the objectives and steps involved for actions of having them working together.

Development

From the previous discussions it becomes clear that collaboration
between teachers is quite a necessity, particularly in the case of
STEAME. So, the question:

How can teachers work together?

LIST1

What skills and competencies should be developed in promoting this
idea?

LIST 2

What are the practical aspects that they should observe in order to
achieve this goal?

Discussion and suggestion of a series of actions that are helpful in
moving in the direction of collaboration in the context of STEAME

Materials

LIST 1 and LIST 2 in APPENDIX 2

Resources

Estimated Time

30 min

Environment/Room
Setting

In the case of a class: Circular arrangement in order to facilitate
discussion
In the case of online presentation: Provisions for chatting

Trainees’ role

Participation in the discussion
Study LIST 1 and LIST 2

Activity 4: Discussion of examples using the L&C Plans in the observatory

Development

What are the constituents/ structure of a Learning and Creativity
Plan as it is presented in the Observatory?

Consider a case of these and identify, study, discuss and reflect on
this, taking into consideration the points presented in the previous
parts of this presentation i.e., the elements of

Stage | and Stage Il

Furthermore, reflect on the extent/ degree that each trainee feels
that he/ she is in a position to develop their own Learning and
Creativity Plans

Materials

Resources

The STEAME Observatory

Estimated Time

30 min

Environment/Room
Setting

In the case of a class: Circular arrangement in order to facilitate
discussion
In the case of online presentation: Provisions for chatting

Trainees’ role

Study of a case of an L&C plan
Participation in the discussion
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Activity 5 Identify some tips that have to be taken into consideration or are helpful for
effective and fruitful collaboration of teachers

Development

Quiz 2
Write on a piece of papers your suggestions for

together of teachers in the context of STEAME.

Provide a list of such tips and discuss/ exchange ideas on them.
Worksheet 1

the L&C Plan (#)

Presentations - Discussion

Materials

Quiz 2 and Worksheet 1 in APPENDIX 3

Resources

The STEAME Observatory
Consider the examples of L&C Plans: (#)

Estimated Time

25 min

Environment/Room
Setting

Trainees’ role

Answering quiz 2
Working on worksheet 1
Participation in the discussion

Practicing Activities (hands-on activity)

Activity 6: Develop case studies on a few topics by referring to the possible teams of
teachers, their knowledge background and decide/ describe their role and responsibilities in
the development of a Learning and Creativity Plan

Development

Consider the participating list of trainees in this course taking into
consideration their field area.

Decide on two or three topics that you feel that are suitable for
developing activities in the context of STEAME with the collaboration
of other teachers.

Select from the participants’ list (preferably) or from the teachers in
your school, one or two that you feel that you feel that they have
common ground for working together on one of the topics you are
thinking of.

Exchange ideas with them on the feasibility of collaboration on
developing activities in the context of STEAME, proposing topics and
initial steps for work.

Continue this exchange of ideas and proposals until you reach a point
that you feel that you have enough ground of agreement and
common understanding covering a topic, connection with the
appropriate curricula etc., taking into consideration the list of tips
suggested earlier.

After reaching a consensus on the basic points start working for the
preparation of a learning plan

Materials

Writing means

Resources

LIST 2 (APPENDIX 2)

Estimated Time

30 min
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Environment/Room In the case of a class: Circular arrangement in order to facilitate

Setting discussion
In the case of online presentation: Provisions for chatting
Trainees’ role Participation in the discussion

Groupings of participants in order to develop collaborating ideas for
the STAGES I and Il presented in the LIST 2 (APPENDIX 2)
Evaluation of Learning Outcomes

Activity 7: Discussion and reflection of the role of the teachers in the process of working
together. Consideration of self-evaluation processes of the teachers in this process.
Consideration of issues of evaluating the extent of the impact on students’ learning through
the approach of teachers working together

Development Quiz 3

What are the guiding principles for a successful preparation of a
project or similar action requiring the involvement of more than
one facilitator in the learning process in the context of STEAME?
What are the important steps and actions that a team of teachers
should undertake in order to design and process a learning plan in
the context of STEAME?

Reflection and Discussion

Materials Writing means
Resources Quiz 3 in APPENDIX 4
Estimate Time 20 min
Environment/Room In the case of a class: Circular arrangement in order to facilitate
Setting discussion

In the case of online presentation: Provisions for chatting
Trainees’ role Answering quiz 3

Participation in the discussion and reflection

Discussion of various combinations of teams working together

Before we move to the main question of “How can teachers work together?” let us reflect and
consider some examples where we have issues that are interesting to both real life and school
curriculum and where we are expecting collaboration of a broad range of expertise.
The issues can range from technological needs to games and cultural activities.

Quiz1i

Write down some of your suggestions
In this process it is useful to identify:
® Topic of interest.
® |tsrelation to STEAME.
e Composition of Teams of collaboration and expected contribution from each member of
the team.
e Associated Areas of the school curriculum.
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LIST1
Framework of capabilities of the teachers in the process of working together.
They should:

1. Be able to identify the major facilitators that have to be taken into consideration in
determining and designing STEAME activities for students at secondary school level.

2. Be able to specify their (the major facilitators) role and responsibilities.

3. Be able to concentrate on the role and responsibilities of the sub-team of teachers that will be
involved in the process of designing and implementing the STEAME activities.

4. Be able to refer, to illustrate and to apply in class competencies for collaboration in order to
promote actions and arrangements for preparing, formulating and implementing action plans
for learning.

Such competencies include:

e Contact, cooperation and reflection with the workers shaping the real world.

e Provision of incentive and motivation to the learners.

e Determining and formulating, in cooperation with other facilitators, problems of
interest to the real world

e Support and guide, in cooperation with other facilitators, the students for gathering
information

e Support and guide, in cooperation with other facilitators, the students for handling a
problem or project

e Support and guide, in cooperation with other facilitators, the students for using a
variety of topics (in the context of STEAME) in developing and representing models for
the promotion of solutions and results to the issues under consideration

e Support and guide, in cooperation with other facilitators, the students in developing
creative and innovative approaches or models for the promotion of solutions and
results to the issues under consideration.

e Assess cooperatively the work of the students and provide comments and suggestions
taking into consideration the contribution of the various STEAME constituents.

e Review and reflect cooperatively (learners and learning facilitators).

5. Be able to discuss and exchange ideas with other learning facilitators on:
e Constructing learning plans with mutual content, complementing the aspects,
concepts and processes that have common interest or value
e Assessing the various activities so that they have mutual value and
e Exploiting audiovisual and digital aids

LIST 2
Stages and points that are facilitating the process of collaboration of teachers
STAGE |I: Preparation by one or more teachers plus experts/ entrepreneurs

1. Formulating initial thoughts on the thematic sectors/areas to be covered

2. Engaging the world of the wider environment / work / business / parents / society /
environment/ ethics

3. Target Age Group of Students - Associating with the Official Curriculum - Setting Goals and
Objectives

4. Organization of the tasks of the parties involved - Designation of Coordinator - Workplaces etc.
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Some Actions that may be taken for stage | by the persons involved:

various aspects,

various aspects,

repercussions

repercussions

Wider School Teacher 1 Teacher 2 ... Teacher n
Environment/- Administration
Society plus the
school staff
Step 1 | Identify an | Specify the | Propose ideas | Propose ideas | Propose ideas
of issue, idea, | aspects of the | in related to |in related to |in related to
STAGE | challenge issue as they | his/hers subject | his/hers subject | his/hers subject
I relate to the | area area area
learning process,
discuss possible
thematic areas
Step 2 | Contact/ Contact/ Participate and | Participate and | Participate and
of collaboration collaboration elaborate  on | elaborate  on | elaborate on
STAGE | between the | between the | the discussions. | the discussions. | the discussions.
| various actors | various actors to | Investigate on | Investigate on | Investigate on
to specify the | specify the | their their their

repercussions

STAGE

and the
teachers, in
particular, on
further actions

ranging  from
support
economic to
scientific

and organization
issues

and

management
issues and
initial plan,
through

collaboration
with the other
teachers

and

management
issues and
initial plan,
through

collaboration
with the other
teachers

constituents of | constituents of | on the | on the | on the
the problem. the problem ... curriculum  of | curriculum of | curriculum of
Connect this to | the topic in | the topic in|the topic in
elements of the | relation to the | relation to the | relation to the
official real world real world real world
curriculum
Step 3 As specified in | Determine Determine Determine
of Step 2. | particular particular particular
STAGE Determine objectives and | objectives and | objectives and
I general specify initial | specify initial | specify initial
objectives. actions and | actions and | actions and
Discuss needs. needs. needs.
responsibilities. | Exchange ideas | Exchange ideas | Exchange ideas
Prepare initial | with the other | with the other | with the other
plan teachers teachers teachers
Step 4 | Collaborate Collaborate on | Determine Determine Determine
of with the school | management organizational | organizational | organizational

and

management
issues and
initial plan,
through

collaboration
with the other
teachers

STAGE lla: Action Plan Formulation (Steps 1-18)
Preparation (by the teachers involved)

1.
2.
3.

Relation to the Real World — Reflection
Incentive — Motivation
Formulation of a problem (possibly in stages or phases) resulting from the above
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Development (by students) — Guidance & Evaluation (in 9-11, by teachers)

Background Creation - Search / Gather Information

Simplify the issue - Configure the problem with a limited number of requirements

Case Making - Designing - identifying materials for building / development / creation
Construction - Workflow - Implementation of projects

Observation-Experimentation - Initial Conclusions

Documentation - Searching Thematic Areas (STEAME fields) related to the subject under
study — Explanation based on Existing Theories and / or Empirical Results

10. Gathering of results / information based on points 7, 8, 9

11. First group presentation by students

O XN UA

Configuration & Results (by students) — Guidance & Evaluation (by teachers)

12. Configure mathematics or other STEAME models to describe / represent / illustrate the
results

13. Studying the results in 9 and drawing conclusions, using 12

14. Applications in Everyday Life - Suggestions for Developing 9 (Entrepreneurship - SIL)

Review (by teachers)
15. Review the problem and review it under more demanding conditions

Project Completion (by students) — Guidance& Evaluation (by teachers)

16. Repeat steps 5 through 11 with additional or new requirements as formulated in 15
17. Investigation - Case Studies - Expansion - New Theories - Testing New Conclusions
18. Presentation of Conclusions - Communication Tactics.

STAGE llb: STEAME Actions and Cooperation in developing Creative Projects or other activities for school
students
Brief Description/Outline of Organizational Arrangements / Responsibilities for Action

Phase | Activities/Steps Activities /Steps Activities /Steps | Activities /Steps
Teacher 1(T1) Teacher 2 (T2) Teacher n (Tn) By Students
Cooperation with T2, Cooperation with T1, | Cooperation Age Group:
Tn, and student Tn and student with T1, T2 and
guidance guidance student

guidance

A Preparation of steps Cooperation in step Cooperation in
1,2,3 3 step 3

B Guidance in step 9 Support guidance in | Support 4,5,6,7,8,9,10

step 9 guidance in step
9
C Creative Evaluation Creative Evaluation Creative 11
Evaluation
Guidance Guidance Guidance 12
Guidance Guidance Guidance 13 (9+12)

F Organization (SIL) Organization (SIL) Organization 14

STEAME in life STEAME in life (SIL) Meeting with
STEAME in life Business
representatives

G Preparation of step 15 | Cooperationin step | Cooperationin

15 step 15
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H Guidance Support Guidance Support 16 (repetition 5-11)
Guidance

| Guidance Support Guidance Support 17
Guidance

K Creative Evaluation Creative Evaluation Creative 18
Evaluation

So, the question: What should be some aspects that collaborating teachers should have as
lighthouse in the process of guidance?

STAGE lic: Remarks and Guiding Lines for Collaborative Guidance

Some Important Points that should be taken into consideration by the teachers collaborating in the

process of guiding the students to take productive actions in the development of the project
The official Curriculum. The activities and support should be focused in promoting the
goals of the official curriculum as a whole and also as it is reflected in the individual
curricula of the topics where the collaborating teachers are experts.
Key Knowledge, Understanding and Success Skills. The project is focused on student
learning goals, including standards-based content and skills such as critical
thinking/problem solving, collaboration and self-management.
Challenging Problem or Question. The project is framed by a meaningful problem to solve
or a question to answer, at the appropriate level of challenge.
Sustained Inquiry. Students engage in a rigorous, extended process of asking questions,
finding resources and applying information.
Authenticity. The project features real-world context, tasks and tools, quality standards or
impact. Or it speaks to students’ personal concerns, interests and issues in their lives.
Student Voice & Choice. Students make some decisions about the project, including how
they work and what they create.
Reflection. Students and teachers reflect on learning, the effectiveness of their inquiry and
project activities, the quality of student work, obstacles and how to overcome them.
Critique, Revision and Assessment. Students give, receive and use feedback to improve
their process and products.
Public Product. Students make their project work public by explaining, displaying and/or
presenting it to people beyond the classroom.

APPENDIX 3

Quiz 2

Write on a piece of papers your suggestions for

Tips for supporting/ facilitating/ enabling the collaboration/ working together of teachers in the
context of STEAME.

Provide a list of such tips and discuss/ exchange ideas on them.

Worksheet 1
Identify elements that facilitate collaboration in the development of the L&C Plan.

Module 4. How to help teachers and students work online (Hybrid environments)

Module Number and Area/Topic: Module 4. How to help teachers and students work online (Hybrid
environments)

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module will provide training on how to help teachers and students work online in hybrid environments.
Learning Outcomes: With the completion of this module the trainees will be able to:

1. Improve their digital skills for on-line collaboration & learning environments

2. Use new digital tools in hybrid environments

47



3. Use new and different strategies and methods to suit different learning modes
4. Use Project-based Learning (PBL), Inquiry-based Learning (IBL), and Problem Solving in remote
learning

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
STEAME - Project based methodology
.« STEAME - Inquiry - based learning in STEAME
STEAME - Problem Solving

Methodology and approaches for the module training presentation:
The methodology used for this module training presentation focuses on hybrid teaching and learning
environments and consists of 4 sections:
1. Hybrid learning environment
2. STEAME methodology in a hybrid learning environment
3. STEAME learning and creativity activities in a hybrid-learning context
4. examples from two L&C Plans:
Project for development of soft skills L&C activities (lead: ITC Pacle Morante Limbiate) [approx. 30-40
min]
Hybrid activities of collaborative planning carried out by teachers of different subjects (possible digital
platforms and websites to use: Edmodo, Gsuite, Spark)
Among the many digital platforms available, we have chosen Gsuite for education because it is the one
we use on our daily teaching. Following are the functions we use both for distance and presence
working.
1. Google Calendar to arrange meetings with the school community, with external stakeholders,
experts (trainees will be shown how it works). (Distance and presence activities)
2. Google Meet to have online meetings (distance learning)
3. This function enables teachers: to share documents/videos/data etc., to create breakout
rooms and work in small groups
4. Google Classroom that allows teachers of different subjects to cooperate, to communicate, to
share ideas, give their opinion, answer different questions simultaneously and work on
documents (e.g., project planning document) (distance and presence activities)
5. Google Drive that works as a repository for any material

The first step is the choice of the topic on which the different teachers have to work. After that, there
can be a real or virtual discussion/brainstorming aimed at finding out which aspects of the main project
can be explored and which teachers can be actively involved in their discipline and which teachers can
support using a shared table like the following Planning (5 min). Hands-on activity with the trainees:
Try to complete the table (3 min)

The involved teachers will complete the Learning and Creativity Plan

STEAME L&C-Plan Template.docx (5 min). Consequently, teachers will create the groups among the
students to work on the various activities of the Plan

Students' group activities focused on a chosen topic

As a demonstration, we have chosen the topic of “the train”. The subjects that could be involved are
Science/Engineering, Art and Entrepreneurship. First of all, we have to start with a driving question
that could be: “How has the train been changing the world and how will it impact our lives?”. The aim
is to develop soft skills such as enquiry skills, problem solving, critical thinking, teamwork, collaboration
and leadership, communication skills, presentation skills. The methodology that will be used is the
Jigsaw that is a cooperative learning strategy that follows some steps:

1. divide students evenly into 3 groups of 6 students = these are called Jigsaw groups which are
heterogeneous, that is there are two representatives for each subject involved:
Science/Engineering, Arts, Entrepreneurship.
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divide the content (the train) into 3 chunks of knowledge: past, present, future and then in
each chunk some issues have to be analyzed in the 3 subjects involved: assign a chunk of
content to every pair in the Jigsaw group. A chunk of content can be retrieved from various
sources: a textbook chapter or an online resource. Students will be given guiding questions to
help them study their chunk of content.

have students meet in Expert groups: these are made by students who have studied the same
chunk of content. Within each expert group students compare their ideas and work together
to prepare a kind of presentation to give to their Jigsaw group. During this step gaps in
individual study can be filled, misconceptions can be cleared up. Within the blended learning
environment, the presentation can be delivered either through posters on the wall, if in
presence, or through Google Slides presentation during a video conference.

students return to their original Jigsaw groups. Now each pair of students in turn present their
chunk of information and the rest of the group takes notes and asks questions. This is the
realization of peer education.

Tools to be used by students for their activities in distance learning: Google Meet breakout
rooms for group work

Google documents/ Google Slides for sharing content and collaborative writing assess all
students on all the content through a quiz covering all the chunks. Students can be assessed
individually, but in order to trigger competition, a group assessment can take place.

Each Jigsaw group creates a final product which will be their answer to the driving question.

Presentation of students' project using digital tools
Among the different tools (Google Sites, Google Slides, Genially, Sway)
students can use for the presentation of their results we have chosen

. Sway, and
- Genially.

Customised e-shop L&C activities (lead: Doukas) [aprox. 20-30 min]

. entrepreneur’s part in learning activities (present & QA & best practices)
- brainstorming activity (use of same digital tool f2s and on-line)

- entrepreneur activity with the use of a gamified application

- digital quizzes

. development and presentation of students’ project

Section 4. Reflection and Q&A time
Instruments/ Tools/ Supporting Material/ Resources to be used:

www.oecd.org , www.commonsense.org etc.
https://www.commonsense.org/education/articles/how-to-plan-for-hybrid-teaching-and-
learning
https://www.pblworks.org/blog/rethinking-distance-learning-and-how-make-it-work-all-
students

https://www.pblworks.org/blog/school-closures-using-pbl-remote-learning
kahoot.it/game app

infographics

Pedagogical/Learning Sequencing and Activities Plan:
How to help teachers and students work online (Hybrid environments)

Introductory Session 1

Activity Number and broad Description:

Hybrid activities of collaborative planning carried out by teachers of different subjects,
importance of teachers’ and students’ digital skills lessons learned, tips for a successful hybrid-
teacher (creation of interest, reference to real value issues, relation to background experiences)

Development
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Materials

www.oecd.org , WwWw.commonsense.org etc.

Resources

Estimated Time 15’

Environment/Room Setting Either in presence or online
Trainees’ role Interactive

Methodology Session 2

Activity Number and broad Description:

STEAME framework of PBL, IBL, Problem Solving in hybrid learning

Development

Materials www.pblworks.org
Resources PBL, IBL, Problem Solving
Estimated Time 15’

Environment/Room Setting Either in presence or online
Trainees’ role Interactive

Practicing Activities (hands-on activity) Session 3a

Activity Number and broad Description:

hybrid activities of collaborative planning carried out by teachers of different subjects

Development

Presentation of Google Gsuite and tools

Materials Computers, Laptops, IWB, projector
Resources GSuite, Internet

Estimated Time 10’

Environment/Room Setting Either in presence or online
Trainees’ role Interactive

Activity Number and broad Description:

students' group activities focused on a chosen topic

Development

implementation of the Jigsaw method

Materials notebooks, tablets, computers
Resources Gsuite, Internet

Estimated Time 10’

Environment/Room Setting Either in presence or online
Trainees’ role Interactive

Activity Number and broad Description:

presentation of students' project using digital tools

Development

demonstration of the use of the digital tools

Materials

notebooks, tablets, computers

Resources

Genially, Sway, Google Sites

Estimated Time 10’

Environment/Room Setting

Either in presence or online

Trainees’ role

Interactive

Practicing Activities (hands-on activity) Session 3b

Activity Number and broad Description:

Example 2 with selected activities from L&C Plan (Greece): Customized e-Shop

Development

Materials

Game app, Kahoot app, Infographics, Presentation app
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Resources P BL, IBL, Problem Solving, Pearson Edexcel International GCSE

Estimated Time 3 (04

Environment/Room Setting E ither in presence or online

Trainees’ role Interactive

Evaluation of Learning Outcomes Session 4

Activity Number and broad Description:
Summative gamified by all participants

Development

Materials

Resources

Estimate Time 1 o’

Environment/Room Setting E ither in presence or online
Trainees’ role Interactive
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Module 5. How to support students in making oral presentations
Module Number and Area/Topic: Module 5. How to support students in making oral presentations

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module provides ideas and training on how to help teachers and school students prepare a valuable
oral presentation
Learning Outcomes: With the completion of this module the trainees will be able to:

1. Improve their presentation skills.

2. Implement technology in preparing presentations.

3. Understand the right strategies to catch the attention of the audience. Learn to differentiate

presentation tools depending on the target audience.
4. Understand your own limits in presenting scientific outcomes.

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
Learn and Creativity Plans or parts thereof as a source of inspiration for topics of presentation

Methodology and approaches for the module training:
Brainstorming on various aspects of presentation motivated but not restricted to the following list
(after Erik Palmer: Well spoken).
PART 1: General
1. Audience
* For this class, your audience is a group of intelligent adults interested in the course topic, but
who do not necessarily know much about your specific project.
* Other assignments in other classes might require you to gear your presentation to a very
different type of audience. Consider this carefully as you prepare.
2. Content
* Check assignment guidelines to make sure you meet all requirements.
* Choose to present material that YOU find interesting and engaging.
¢ Clarify any terms or ideas your audience might need explained or introduced.
* Connect your topic to your audience’s experiences and interests.
* Exclude information that is not essential and avoid repetition and generalization.
3. Organization
* Grab attention with an opening that makes your audience want to learn more. Strategies
include a challenge, a provocative question, a powerful quote, a surprising statistic, an unusual
or unexpected fact, a poignant story, or a “teaser.”
* Choose the best organizational strategy. Possibilities include chronological/sequential,
problem & solution, compare and contrast, and topical.
* Provide clear “signposts” to make it clear how you are transitioning to new ideas.
* Give a powerful closing that quickly reviews major points and perhaps leaves listeners with a
memorable thought, a call to action, or other engaging ending.
4. Visual Aids
* Use a minimum of visual aids—only ones that are a) relevant to the talk, b) important (in that
they don’t just repeat what you say), c) accessible, both mentally and visually, and d) as simple
as possible.
* PowerPoint slides should make no sense without you; in other words, your audience should
need you to explain what is on them.
5. Poise
* Despite very natural fears of speaking in public, try to appear calm and confident.
* Do your best to identify and avoid nervous tics and habits like playing with hair, adjusting
clothing, rocking back and forth, continuously smiling or giggling, mangling notes, or saying
“like,” “um,” or “uh.”
* Choose a way to stand that feels comfortable for you.
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* Try to stand relatively still except for purposeful movement like gestures, crossing to a
different location, and stepping forward or backward or side to side to emphasize points or
transitions in your presentation.

* Try not to slouch, whether standing or sitting down.

* Don’t dwell on mistakes, which happen to everybody.

* Some strategies to help you calm down and maintain poise include visualizing the
room/audience and reviewing the speech in your mind, or taking three long breaths before
you go up to present, and another after you’re in place.

6. Voice
* Speak loudly enough so that everyone can comfortably hear every word.
* Enunciate (even over-enunciate if necessary) so each word can be heard.
* Practice pronunciation (and possibly grammar) beforehand.
7. Life

* Demonstrate your enthusiasm by putting life into your voice.

* Emphasize some words and phrases with emotion and volume.
8. Eye Contact

* Make near-continuous eye contact with your audience, surveying all individual faces as you
speak in order to make people feel involved and also in order to see how they are responding.
Use keywords, not complete sentences, on notes.

* Familiarize yourself with your material so that you are not too dependent on looking at your
notes as you speak. However, unless you are reciting a memorized passage for an assignment,
you shouldn’t feel the need to memorize every word of your speech and remember it perfectly.
You should be able to discuss your points in a conversational style. Effective eye contact is
often dependent on a skillful combination of “extemporaneity,” “leadership,” and “retrieval”
(see terms below).

9. Gestures

* Use hands, body movement, and facial expressions to convey or emphasize points.

* Match motion to your words by holding up fingers when counting, using gestures to describe
sound or motion, or prompting your audience—saying, “Raise your hand” while raising hand or
“Look...” while pointing.

10. Speed

* Practice so that you don’t speak too slowly or too quickly out of nervousness.

* Use pacing to enhance your message—some parts should be faster or slower.

* Use pauses as a powerful tool for emphasis and dramatic effect.

PART 2: Extemporaneity

¢ Be familiar with material so that you can depart from your “script”.

* When others are speaking, don’t just wait for your turn to say something; listen carefully to
what others say—a good discussion or Q & A should not be a series of isolated points, but should
instead grow as participants respond to, debate, and add on to previous responses. Your
audience will be more engaged if you genuinely consider and address their thoughts and
concerns.

PART 3: Leadership/Authority

*  You should be able to project in an oral or signed context the mastery you’ve achieved
concerning the specific topic of your major research paper.

* Consider not just your narrow project or argument but also more general background
regarding your broader topic that your audience might not know.

* Connect presentation to class concerns, and the interests of audience members.

PART 4: Retrieval
* When it comes to perfect memorization, there is no substitute for time and practice. Get a
friend to read along as you recite to correct any small errors.
* Each part requires reflection and discussing specific examples. It is better if examples come
from the actual audience taking part in the training.
* In doubt, examples prepared before can be used.
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As presentation is a practical skill a lot of attention will be given to practice and more
practice and even more practice.
* The course finishes with a Reflection and Q&A time

Instruments/ Tools/ Supporting Material/ Resources to be used:
* STEAME L&C Plans
* Computer resources, PowerPoint vs. beamer
* Clicking devices
* Getting audience involved by electronic immediate polls

Pedagogical/Learning Sequencing and Activities Plan:
How to help teachers and students work online (Hybrid environments)

Introductory Session 1

Activity Number and broad Description:

Hybrid activities of collaborative planning carried out by teachers of different subjects,
importance of teachers’ and students’ digital skills lessons learned, tips for a successful hybrid-
teacher (creation of interest, reference to real value issues, relation to background experiences)

Development
Materials www.oecd.org , www.commonsense.org etc.
Resources
Estimated Time 15’
Environment/Room Setting Either in presence or online
Trainees’ role interactive
Methodology Session 2

Activity Number and broad Description:
STEAME framework of PBL, IBL, Problem Solving in hybrid learning

Development

Materials

Resources PBL, IBL, Problem Solving
Estimated Time 15’

Environment/Room Setting Either in presence or online
Trainees’ role interactive

Practicing Activities (hands-on activity) Session 3a

Activity Number and broad Description:

Example 1 with selected activities from 2 L&C Plans (Italy): Project for development of soft skills
L&C activities

Development

Materials www.pblworks.org
Resources PBL, IBL, Problem Solving
Estimated Time 30’

Environment/Room Setting Either in presence or online
Trainees’ role interactive
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Practicing Activities (hands-on activity) Session 3b

Activity Number and broad Description:

Example 2 with selected activities from L&C Plan (Greece): Customised e-Shop

Development

Materials

Game app, Kahoot app, Infographics, Presentation app

Resources

PBL, IBL, Problem Solving, Pearson Edexcel International GCSE

Estimated Time

30’

Environment/Room Setting

Either in presence or online

Trainees’ role

interactive

Evaluation of Learning Outcomes Session 4

Activity Number and broad Description:

Summative gamified by all participants

Development

Materials

Resources

Estimate Time 10’

Environment/Room Setting Either in presence or online
Trainees’ role interactive
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Module 6. How to write papers/reports (journal etc.)
Module Number and Area/ Topic: Module 6. How to write papers in scientific journals

Introduction and Broad Description of the Context and Goal of the area/ topic addressed:
This module will provide training on how to write papers in scientific journals including STEAME
Journal.

Learning Outcomes: With the completion of this module the trainees will be able to:
1. Learn an appropriate strategy for writing a scientific paper.

Develop and empower critical thinking.

Train coherence and logic in argumentative writing.

Write a well-structured and good quality paper.

Submit a paper to a scientific journal for the review process.

uAewWN

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):

The following link provides detailed instructions on the STEAME Journal guidelines:
https://steame.eu/journal-of-steame-creations-for-and-by-school-students/

Methodology and approaches for the module training presentation:
The presentation on “How to write papers in scientific journals” is adaptable in various scientific
journal scenarios.

Instruments/ Tools/ Supporting Material/ Resources to be used:
1. (Module_6 How_to_write_scientific_papers_E_ADAMIDI_IASA.ppt
2. http://web.mit.edu/2.tha/www/JournalArticleGuidelines.htm
3. A. Eldawlatly, "Writing Scientific Paper"”, Manual for Writing Scientific Paper Workshop,
https://fac.ksu.edu.sa/sites/default/files/writing a_scentific paper user manual.pdf.
4. https://steame.eu/journal-of-steame-creations-for-and-by-school-students/
5. MIT OpenCourseware
https://www.youtube.com/watch?v=G7p3IFMmDiQ

Pedagogical/Learning Sequencing and Activities Plan:
Introductory activities (creation of interest, reference to real value issues, relation to background
experiences etc.)

Part 1- Definition of abstract

Development A good abstract summarizes the complete report content, including at
least one sentence per section: purpose, technical approach, results, and
conclusion.

The Abstract does not lead into your Introduction — it is a stand-alone
section of text.

Readers typically decide whether to read a paper based on their
impressions of the abstract. Consequently, the abstract can be the most
important part of your manuscript.

Guide for writing *The best time to write the abstract is after the manuscript is completed.
a good abstract *The length of the abstract will be clearly stated by the journal and it is
prudent to adhere to the length requirements.

eSentence writing should be concise and succinct in the abstract, given
the length requirements.

The abstract should:

eprovide an overview of the paper that makes sense when read alone
and when read with the paper.
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eprovide adequate information for the casual reader to understand what
the manuscript is about.

eInclude information from each section of the manuscript, highlight or
emphasize important data and conclusions.

eNot contain information that is not included in the manuscript.

Abstract Pitfalls eWordiness

to avoid

*Providing too much or too little motivation for your project

eFailure to include a relevant conclusion.

ePoor abstracts contain abbreviations, chemical formulas, jargon, or
references to the literature, tables, or figures.

ePoor abstracts contain claims that do not correspond to findings in the
report itself.

STEAME Journal Abstract - These instructions are guidelines for preparing papers when

Abstract
guidelines

submitting to the STEAME electronic Journal. You can use this document
as an instruction template. The title of the paper should be written in
uppercase and lowercase letters, not all uppercase, font size should be
14, bold, preferable font style is “Times New Roman”. Titles of sections
should be in size 12, bold, no underline, no uppercase. In the author field
you can provide full names or first name initials and then Surname. All
authors' names could have the same format. A space between authors’
initials is required. After the Title and the Author field you should write
an abstract to provide a concise and comprehensive summary of the
topic you are presenting in your article. Abstract Heading font style
should be italic, bold and size 11. The abstract could be strictly between
100-250 words, font style bold and size 11.

Keywords

Three to ten key words or short phrases should be provided in
alphabetical order giving information about the science or arts fields
involved in the manuscript. Key words font style are defined in the
Instructions to Authors of the journal.

Part 2- Introduction Section

Introduction

*The manuscript should start with a brief introduction describing the paper’s
significance.

*The introduction should provide enough background information to make the
article intelligible to readers in other disciplines, and sufficient context that the
significance of the project/experimental findings is clear.

eTechnical terms should be defined.

*Symbols, abbreviations, and acronyms should be defined the first time they
are used.

eFor STEAME Journal: You can download the file
Author_Guidelines_for_STEAME_Journal.docx from the STEAME official
website and use it as template to prepare your paper.

Part 3- Methods Section

Methods

Methods

*The methods section conveys to the reader what experiments or interventions
were performed to address the hypothesis or question that was formed for the
study.

*Methods should be described in enough detail so that the reader can judge
whether the findings reported in the results section are reliable.
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*Enough detail should be provided to allow the reader to reproduce the
experiment (statistical analyses, SW tools).

¢|f the methods have been described in a previous publication, it is acceptable and
advised to reference that publication and only briefly describe the method.
However, if deviations from the published methodology occurred, this should be
clearly stated and described.

¢If a new methodology is described, be sure to explain what experiments were
conducted to test or validate the new methodology.

Part 4- Results Section

Results

eResults section should state the findings of the experiments and not contain
conjecture.

eAvoid repeating introductory material and minimize experimental details since
experimental details belong in the methods section.

*Avoid lengthy analyses and comparisons to other studies, as those also belong in
the discussion section.

eDifference between data and results. Data are the facts obtained from the
experiments and observations; results are statements that interpret the data.
eArrange the results section in a logical fashion, either chronologically, most-to-
least important, in vitro to in vivo, etc., using descriptive subheadings.

eFor each subheading section, state the purpose of the experiment(s) being
performed to guide the reader seamlessly through these sections. After stating the
purpose, the data are provided in a clear, concise and logical manner. At the end of
each subheading section, a statement is provided that summarizes and interprets
the data, that is, provides the results (e.g., ‘these data suggest that. . .").

*The results section should also clearly direct the reader to the related figures and
tables that support the data.

et is important to avoid overlap between the text in the results section and the
figures and tables. If data are described in a table or figure, there is no need to also
list those data points in the text, as this is redundant.

*Well laid-out and well-written results section should be simple to read and should
provide a clear story of the data for the reader to interpret and make independent
assessments and judgments.

¢|n the Results section consider using tables or Figures developed.

“The results are shown in Tables 1-4".

eEach figure and table should stand on its own without reference to the text. This
means that all abbreviations should be spelt out each time that they are used in the
specific legend, or as a footnote.

Part 5- Figures

Figures

All figures and tables could be embedded in the paper, following the instructions
included in this section.

1. Tables and Figures should be referenced within the text and numbered
individually in the order of their citation in the text.

2. A brief descriptive title should be displayed at the top of the table area, following
the table number (e.g., Table I: ...) and at the bottom of the figure area, following
the figure number (e.g., Fig. 1: ...). Capitalize the first letter in a label only, not every
word.

3. Units should be included in parentheses, e.g., Pressure (MPa), Temperature (K), SI
notation.
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4. Variables are always set in italics or as plain Greek letters (e.g., P, T, m). The rest
of the text in the figure should be plain or bold text.

Part 6- Discussion section

Discussion

eDescribe only your major points (particularly if they are controversial) to explain
and elaborate.

5 paragraphs example:

el1st paragraph, summarize the results section and answer the question or
hypothesis stated in the introduction

e2nd /3rd paragraph, compare your data to existing literature. Explain
unexpected findings.

Describe patterns, principles, and relationships indicated by the results.

Address if the results have theoretical or practical implications. Do the results
help us to understand the broader topic? By addressing these issues, you will
have provided the reader with additional insight into your study and how to place
your results in context of the greater scientific field of study

e4th paragraph, address limitations and/or weaknesses of the study and discuss
why these limitations or weaknesses exist and how they may affect
interpretation of the data.

*The 5th paragraph should be the concluding paragraph. Provide a brief and
global summary of the results and what it all means in context of the larger
problem discussed in the introduction. Indicate the importance of the work by
stating the applications of the work, recommendations suggested from the work,
implications of the work or speculations about the importance of the work

Tips

*Do not restate the results.
eUnderstate the conclusions rather than overstate them.
*\Write clear and logical paragraphs with introductory and concluding sentences.

Part 7- Conclusion Section

Conclusion e Summarize your findings and explain the implications of your work (including
hard numbers with uncertainty estimates).
¢ Describe the importance of your manuscript and mention possible future
research.
* You may also include Recommendations for improvements to the apparatus
or method, or suggestions for future research on the subject at hand.

Pitfalls to ¢ Conclusions contain no new data or findings.

avoid ¢ Exceeding 1-2 paragraphs

¢ Solely repeating major findings without adding significance or implications
to those findings.
¢ Do not replicate the abstract.
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Part 8- Acknowledgements

Acknowledgements e List support from funding agencies.

¢ Acknowledge individuals that contributed to the work but did not
meet criteria for authorship.

e Some journals ask for conflict-of-interest information, additional
disclosure information, or specifically have separate sections addressing
those topics.

Part 9- References

References
*One of the most important parts of your paper is writing references in the
proper reference style for each Journal.
*STEAME example: References should be numbered in the order in which they
are cited. See Science Citation Style below for details of citation style. Links to
external pictures or videos are possible assuming the video has ownership of the
authors and all GDPR requirements are met. In-text reference style should be
IEEE (2006), as shown in the examples at the end of this sentence for journals
and books [1] [2].

Tools * Mendeley

Mendeley is a desktop and web program for managing and sharing research
papers, discovering research data and collaborating  online.
https://www.mendeley.com/

¢ Endnote

EndNote 20, essential reference management tool.
https://endnote.com/product-details

Reflection and Closure activity:

Study with your students STEAME Journal guidelines and write a paper to be published.
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Module 7. How to work on projects (Inquiry Based Learning, Project Based Learning)

Module 7. How to work on projects (Project Based Learning, Inquiry Based Learning, Problem Based
Learning, Context Based Learning)

Introduction and Broad Description of the Context and Goal of the area/ topic addressed:

The module addresses Project Based Learning (PBL) as the main methodology involved in a STEAME
project and explores three key PBL challenges to the effective implementation of a Learning and
Creativity Plan that describes a STEAME project. That is, the module focuses on the Inquiry Based
Learning (IBL), Problem Based Learning (PrBL) and Context Based Learning (CBL) methodologies, as the
teaching and learning framework where a STEAME project is developed. Specifically, the module aims
to inform teachers about the features and the components of the methodologies mentioned above,
as well as how to use these elements in the successful planning of STEAME activities.

Learning Outcomes:

With the completion of this module the trainees will be able to:

1. Gain insight into the features and the components of the Project Based Learning methodology
(Inquiry Based Learning (IBL), Problem Based Learning (PrBL) and Context Based Learning (CBL)) in
STEAME education

2. Select important topics/contexts appropriate for investigation under the PBL

3. Set up an inquiry-based environment in which learning is driven by a process of inquiry owned by
the students

4. Develop a project plan for integrating PBL into their lessons

5. Develop/Formulate the Essential-Driving Question to be investigated and to analyze the essential
question into specific sub-questions that are related to the different curriculum subjects.

6. Design/Develop a variety of investigative activities that relate real-life contexts with the curriculum
content

7. Design/Develop activities that challenge students and engage and motivate them to establish
effective collaboration

8. Design/Develop activities that enhance students to develop problem solving skills as well as their
self-esteem

9. Create a detailed Learning and Creativity STEAME Plan that addresses and integrates the
components involved in the CBL, IBL and PrBL pedagogy, using the template proposed by the
STEAME project

10. Evaluate and reflect on their Learning and Creativity Plans following specific criteria-framework

11. Monitor students and the progress of the project during PBL.

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
The STEAME Project (http://steame.eu/):
o 02. Guidelines for STEAME Activities in Schools for two age groups
o https://steame.eu/steame-observatory/
L&C Plan Template
Planning Guide: Project Based Learning
Cooper, R. & Murphy, E. (2021). Project Based Learning: Real Questions. Real Answers. How to
Unpack PBL and Inquiry. Times 10 Publications.
«  https://performingineducation.com/plan-project-based-learning/

Methodology and approaches for the module training presentation:

To ensure high effectiveness and transferability into practice, experiential workshop and simulation
activities will be used for teachers’ training. That is, teachers will be involved in collaborative and
inquiry-based activities (group and peer investigative activities) to achieve the goals of the module.
The methodology is highly practical and participative to foster mutual learning and cooperation among
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participants. The focus is on learning in an interactive simulated environment of knowledge, applicable
to the real contexts and/or in the classroom. Briefly, the module integrates the following approaches:

«  Collaborative learning: Brainstorming, debates, co-design and planning
- Investigating/Inquiry based learning
- Exploration

Instruments/ Tools/ Supporting Material/ Resources to be used:

(List of files, web links, videos, PPT.... use file names inserting the Module number)
https://www.youtube.com/watch?v=dFySmS9 y 0
https://www.youtube.com/watch?v=dhwuQU2-g5g
https://www.youtube.com/watch?v=hnzCGNnU WM
https://my.pblworks.org/projects
https://craftedcurriculum.com/20-of-the-best-project-based-learning-ideas-for-2020/
https://www.youtube.com/watch?v=sD7CZL9PpF4
https://www.youtube.com/watch?v=mAYh4nWUkUO
https://performingineducation.com/driving-questions/
https://www.youtube.com/watch?v=KYc6goFgTgl)

Pedagogical/Learning Sequencing and Activities Plan:
Introductory activities (creation of interest, reference to real value issues, relation to background
experiences etc.)

Activity Number and broad Description: 1. Introduction to PBL
A Collaborative brainstorming activity that aims to help teachers to gain greater insight into PBL
methodology and its implementation in STEAME projects.

Development Teachers are working in groups of 2-4 teachers. Each group has to create
a poster that represents the topic “Project Based Learning in STEAME
education”. The poster should include information for each of the
following given sub-topics: “What is PBL”, “Characteristics, components,
methodology of PBL”, “teacher/teachers’ role”, “students’ role”,
“activity-format”, “approaches involved”, etc.

(a) Teachers are asked to write down words, phrases, images,
representations, key points, an example, an explanation, or quote on
each post-it note that supports each sub-topic. Then, they stick each
post-it note to the appropriate place on a paper-board (poster-size
paper).

(b) Teachers watch related videos and then each group discusses their
poster. Throughout the video watching, teachers can refer back to their
posters for additional ideas.

(c) After completing their posters, teachers present them to the whole
class and discuss.

(d) Discussion with the whole class about the components of a PBL and
the role of students and teachers in a project-emphasis on Inquiry Based
Learning (IBL) and Project Based Learning (PrBL) as the main pedagogy
involved.

Materials Poster size paper 60cmX40cm, different colors of post-it notes, pen,
markers

Resources https://performingineducation.com/project-based-learning/pbl-

basics/
https://performingineducation.com/project-based-learning-benefits/
https://www.youtube.com/watch?v=hnzCGNnU WM
https://www.youtube.com/watch?v=dhwuQU2-g5g
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https://www.youtube.com/watch?v=dFySmS9 y 0
https://www.youtube.com/watch?v=mAYh4nWUkUO
https://www.youtube.com/watch?v=sD7CZL9PpF4

Estimated Time

20 minutes

Environment/Room
Setting

Group-work (2-4 persons in each group)

Trainees’ role

Working individually and in groups- Brainstorming and group
discussion/debate- Making concept map/poster

Development activities

Activity Number and broad Description: 2. The importance of the topic to be investigated

This activity aims at helping teachers to select important topics/contexts appropriate for
investigation under the PBL

Development

Teamwork (2-4 teachers).

Teachers study some of  the L&C STEAME plans
(https://steame.eu/steame-observatory/) and discuss the features that a
topic could have in order to be considered good for investigation. They
also watch related videos in order to inductively generalize the
characteristics of a good PBL topic. They take notes, develop a concept
map and present it to the class. Discussion with the whole class about the
good topics/titles for projects and their characteristics-Summing-up.

Materials

Hard copies of L&C STEAME plans

Resources

https://www.teachthought.com/technology/a-better-list-of-ideas-
for-project-based-learning/
https://craftedcurriculum.com/20-of-the-best-project-based-
learning-ideas-for-2020/

https://steame.eu/steame-observatory/

Estimated Time

20 minutes

Environment/Room
Setting

Group-work (2-4 persons in each group)

Trainees’ role

Working individually and in groups- Brainstorming and group
discussion/debate- Making concept map/poster

Activity Number and broad Description: 3. How to formulate the driving question.

This activity aims at guiding teachers to formulate the driving question.

Development

Teamwork (2-4 teachers).

(a) Teachers study some of the L&C STEAME plans
(https://steame.eu/steame-observatory/) and discuss the format of
the driving question or topic involved.

(b) In order to reveal the driving question from a topic, teachers
search the internet and study other good topics and discuss why the
related driving question is suitable for a project. Then, inductively
make some conclusions about the driving question and its
characteristics-Emphasis on Inquiry Based Learning Approach as a
component of PBL.

Materials

Hard copies of L&C STEAME plans

Resources

https://performingineducation.com/driving-questions/
https://my.pblworks.org/resource/document/driving _question tubr
ic
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https://www.edutopia.org/blog/pbl-how-to-write-driving-questions-andrew-miller

Estimated Time

20 minutes

Environment/Room
Setting

Group-work (2-4 persons in each group)

Trainees’ role

Working individually and in groups- Brainstorming and group
discussion/debate

Activity Number and broad Description: 4. Teacher’s role during a PBL process

Development

(a)Teachers take some ideas about helping students to stay on task
during PBL (URL) and they make a list about what teachers have to do
during a PBL process.

(b) Discussion about how to use a project management template for
monitoring the project

Materials

Paper notes

Resources

https://www.youtube.com/watch?v=KYc6goFgTgl
https://www.edutopia.org/article/6-ways-guide-students-more-
authentic-work-pbl

Estimate Time

20

Environment/Room
Setting

Group-work (2-4 persons in each group)

Trainees’ role

Working individually and in groups- Brainstorming and group

discussion/debate

Activity Number and broad Description: 5. How to plan a STEAME project - Construct an L&C

plan under the Project Based Learning methodology
This activity aims at developing an L&C STEAME Plan for integrating PBL into teachers’ lessons.

Development

(a) Teachers watch videos about the steps involved in a project and
make a flowchart about the main steps of planning a project. They also
take information from the “PBL_planning_guide.pdf”

(b) Discussion about how they can design Project-Based Learning
activities

(c) A PBL assessment rubric is presented to teachers-discussion
about the rubric’s scale and components.

(d) Teachers work in groups to develop a Learning and Creativity Plan
(L&C plan) with the use of all of the methodologies mentioned
above. They use their flowchart to fill up the template of a L&C
STEAME plan. They also can use a framework-guide for constructing
the elements of their L&C plan on the basis of the STEAME L&C plan
template.

They have to consider the different subjects they teach at school for
choosing their topic and driving question. Emphasis is given to the
sub-questions-goals that could be connected to the curriculum, as
well as the cooperation between teachers of different subjects. This
activity is a simulation task that could take place at each teacher’s
school.

(e) Teachers are asked to evaluate their L&C plan using this rubric-
Reflection.

Materials

The template of L&C STEAME plan (digital and hard copy)
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Resources

https://performingineducation.com/plan-project-based-learning/

PBL_planning_guide.pdf: http://tgrfoundation.org/wp-
content/uploads/sites/14/2020/06/PBL-Planning-Guide-1.pdf

https://www.youtube.com/watch?v= 3yAODXnAsg&t=381s/

https://my.pblworks.org/resource/document/project design rubric

https://my.pblworks.org/resources (ProjectBasedLearningRubric.pdf,
PBL_Evaluation_rubric.doc”

Estimated Time

40 minutes

Environment/Room
Setting

Group-work (2-4 persons in each group)

Trainees’ role

Working individually and in groups
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Module 8. How to work on projects (Peer questions)

Module 8. How to work on projects (peer instruction)

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module provides ideas and training on how to help teachers and school students work effectively on
projects presenting outcomes of scientific investigations/experiments

Learning Outcomes: With the completion of this module the trainees will be able to:
1. Define project objectives.
2. Work out strategies to achieve the objectives.
3. Understand the possibility and necessity of finding supporting materials on the internet and
beyond.
4. Implement technology in working on projects.
5. Improve their collaborative skills.

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
Learn and Creativity Plans or parts thereof as a source of inspiration for topics of projects.

Methodology and approaches for the module training:
Peer Instruction is an interactive and adaptive student-centered curriculum. It is distinguished by
enhanced adaptability to various educational situations.
PART 1: General introduction to peer instruction.

* Presenting technology enabling work without usual psychological barriers damping free ideas

exchange (e.g., PINGO).

* Providing examples of “good questions”, i.e., questions which spark discussion.
This part is of general nature not restricted to working on projects.
For the rest of the module let us assume, by the way of an example, that the project to work on is
called “Bitcoin, the gold of the internet era”. Expected outcome is a presentation of 50 minutes
addressed to fellow high school students with some prior STEAME training but freshly exposed to
cryptocurrencies ideas.

PART 2: Identifying goals of the project.
* Description of the main goal and defining border conditions.
* Segmenting the main goal into subtasks and analyzing possibilities to spread the work.
This part sounds easy, but it is not completely obvious. In our running example Bitcoin is a very broad
topic and it has to be narrowed or at least appearing fields need to be identified. Possible points are
the following:
* Historical aspect: origins of currencies, why is gold precious, is value an abstract idea?
* Geological aspects: where does the real gold come from? And where does bitcoin come from?
* Technology behind: the idea of blockchain.
* Mathematics behind: one-way functions, open cryptography, public and private keys, elliptic
curves.
* Entrepreneurship part: discuss briefly if and how to invest in bitcoin. Is mining still effective
enough?
These points are just samples. The topics are not disjoint. And it is good so, because we want STEAME
education instead of a field-oriented education.
Once the subject is better described and understood, it can be divided in working packages.
IMPORTANT: assignments of working packages should be done internally in the project group rather
than decided by an instructor.

PART 3: Identify strategies leading to the achievement of the goals.
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* Strategies depend on available resources and experiences of the team. These should be
identified first.

* The goal can be approached in various ways. Efficiency should be accompanied by confidence.
Approaches clearly beyond the abilities of the project team should be abandoned.

In our working example the following strategies are possible:

¢ Divide work according to points identified above. Discuss within the team who feels most
comfortable with specific subjects and working methods: internet research is different from
visiting a library or seeking expert advice e.g., in the form of an interview.

* Team members not comfortable with assigned tasks deliver input delayed and of low quality
or even missing the point completely. Make sure that everybody understands what is expected
from him. This is crucial for productive work and satisfactory final outputs.

* Divide work in phases. After the preparatory phase it might turn out that assumed approaches
do not work or require too much effort. Give the possibility to rethink the assignments.

* Adaptability and creativity are essential. Let team members feel free but not let them lose the
cumulative responsibility out of the view.

PART 4: Working out the assessment.
* General rules for team-based learning apply. They include but are not restricted to:
Make sure that the group is properly formed and managed.

o Make sure the students understand their accountability for individual and group work.
o Seek to obtain immediate feedback from the students frequently.
o Team should learn and develop in the process of working on a project. Personal skills,

e.g., communication skills are often more valuable than dull knowledge.

In our working example students should collect and order data for the parts of the project they are
responsible for. They should present already pre-selected data to their fellows for further utilization
or discarding. For example, should it be explained that gold is created in supernova eruptions and that
it was on the Earth at the time it was just forming. Or: are there historical analogies to blockchain
technology available? Is it necessary to measure the value of bitcoin in traditional, fiat, currencies?
Does it have value independent of earlier means of assigning material value? Was bitcoin created
because of the 2008 financial crisis? What are the risks and what are the advantages of the new
technology?

There are many directions in which the project might go. One has to decide if it touches more directions
or rather goes deeply in one specific way leaving other parts of the story for future considerations.

PART 5: Final Phase. Self-assessment.
* Screen critically the results of the project before presenting them to the outer world/teacher
for evaluation.
* Try to find weak parts of the results and if time permits go back to PART 2 and improve.

In our working example it is crucial to actually try out the whole presentation. Does it fit in the expected
time frame? Are the ideas presented clearly? Does the presentation technology work properly and is
made as far as possible independent of the individual's computer?

Screen the presentation for loose ends, e.g., announcing in the introduction “we will explain how...”
and never actually doing it?
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Module 9. How to develop STEAME schools (Type A and Type B Schools, survey results)
Module 9. How to develop STEAME schools (Type A and Type B Schools, survey results)

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module will provide training on how to develop STEAME and organize the structure and design of two
main types of schools: Type A - existing school organizational structures and Type B - new schools that
are established.

Learning Outcomes: With the completion of this module the trainees will be able to:
1. Apply a new approach for structuring and organizing the learning process around STEAME
model.
2. Design and arrange the classrooms and common spaces to implement STEAME.
Create new layouts and settings for hybrid learning and work of students with their teachers.
4. How to restructure existing schools and/or spaces in schools to nurture creativity and
teamwork of students and teachers.
5. Organize new school structures and layouts.

w

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
{Link to the STEAME survey - forms.gle/Ne2kiSTEUd1XEsw9A}

Methodology and approaches for the module training presentation:

The methodology used for this module training presentation focuses on four main sessions:
1. STEAME organizational structure presentation based on the survey questions

2. Discussion of ideas and good practices for both types of schools — A and B

3. Brainstorming and creating a sample of STEAME school structure and design.

Instruments/ Tools/ Supporting Material/ Resources to be used:

Designing for a new teaching model in newly established schools: Intrinsic Schools -
www.youtube.com/watch?time continue=3&v=860Nk1ds|Pc&feature=emb logo
intrinsicschools.org/apps/pages/index.jsp?uREC 1D=338858&type=d

Pedagogical/Learning Sequencing and Activities Plan:
How to develop STEAME schools (Type A and Type B Schools)

Introductory Session 1

Activity Number and broad Description:
Session 1. STEAME organizational structure presentation based on the survey questions

Development

Materials Presentation of the analysis of survey results
Resources

Estimated Time 15’

Environment/Room Setting Either in presence or online

Trainees’ role interactive

Discussion Session 2

Activity Number and broad Description:
Session 2. Discussion of ideas and good practices for both types of schools — A and B
Development

Materials
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Resources

Estimated Time 30’
Environment/Room Setting Either in presence or online
Trainees’ role interactive

Practicing Activities (hands-on activity) Session 3

Activity Number and broad Description:
Session 3. Brainstorming and creating a sample of STEAME school structure and design

Development

Materials

Resources

Estimated Time 30’

Environment/Room Setting Either in presence or online
Trainees’ role interactive

Evaluation of Learning Outcomes

Activity Number and broad Description:

Development

Materials

Resources

Estimate Time 10’

Environment/Room Setting Either in presence or online
Trainees’ role interactive
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Module 10. Evaluating STEAME project/activities work of students

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This
module will provide training on the STEAME Evaluation Rubrics used for the students’ work according
to the STEAME Learning and Creativity Plans, with four examples from different subjects/topics and
partners.

Learning Outcomes: With the completion of this module the trainees will be able to:

1. identify and justify the three main aspects of the STEAME evaluation: the competences, the
processes and the including assessment for each STEAME project,

2. apply the Evaluation Rubrics to STEAME projects.

Content and Resources (providing information on the various constituents/ dimensions of the topic
under consideration):
1. The STEAM Evaluation Rubric
2. Sources of other examples of evaluation (e.g., PBL, IBL)
*  BIE-PBLWorks Rubrics
e The Complete Guide to Student Digital Portfolios
* Assessment and Rubrics
*  ReadWriteThink Rubrics
e jRubric: Build, Assess, Share, Collaborate
e Better Feedback for Better Teaching: A Practical Guide to Improving Classroom Observations

Methodology and approaches for the module training presentation:

The methodology of students’ work evaluation for this module training is divided in three main aspects:
the competences, the processes and the including assessment for each STEAME project. It is based on
the three main STEAME methodology approaches of Project-based Learning (PBL), Inquiry-based
Learning (IBL), and Problem Solving. The module has the following three Sessions:

Presentation of the structure and the content of the Evaluation.

1. Discussion about four examples from different subjects/topics and partners.

2. Collaborative evaluation of the proposed Evaluation Rubrics and final revision of the Rubrics.
Instruments/ Tools/ Supporting Material/ Resources to be used:

Pedagogical/Learning Sequencing and Activities Plan:

How to help teachers to evaluate students work

Introductory Session 1

Activity Number and broad Description:
Presentation of the STEAME Evaluation Rubrics

Development

Materials The document of the “Evaluation Rubrics”, Presentation
Resources

Estimated Time 10’

Environment/Room Setting In presence

Trainees’ role interactive

Practicing Activities (hands-on activity) Session 2

Activity Number and broad Description:
Session 2. Discussion about four examples from different subjects/topics and partners.
Development

Materials The document of the “Evaluation Rubrics”
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Example 1: Jewelry e-Shop (students work)

Example 2: Bridge_Tracker (students work)

Example 3: Rocket Project (teacher work)

Example 4: The Project of Projects (project done collaborative
from participants during Module 7)

Setting

Resources
Estimated Time 30’
Environment/Room In presence

Trainees’ role

Interactive (working in 4 groups for the 4 STEAME Projects)

Evaluation of Learning Outcomes Session 3

Activity Number and broad Description:

Rubrics.

Session 3. Collaborative evaluation of the proposed Evaluation Rubrics and final revision of the

Development

Materials The document of the “Evaluation Rubrics”, Presentation
Resources

Estimate Time 20’

Environment/Room Setting In presence

Trainees’ role interactive

Module 11-12. Course Assignment hands-on development of a L&C Plan

This module pair is a practicum activity where teachers are asked to develop their own STEAME
Learning & Creativity Plans with the condition that at least two teachers of two different disciplines

cooperate in order to develop it. Teachers need to use the STEAME L&C Plan Template.
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CHAPTER 5. ORGANIZATIONAL STRUCTURE OF STEAME TYPE A SCHOOLS -
EXISTING SCHOOLS

Based on the partners research, analysis of best practices, shared experience and ideas the following
recommendations and guidance for re-organization and adjustment of the traditional existing schools
is provided.

The existing schools have a traditional organizational structure with classrooms, classes of students
from the respective grades. There is a variety of actions and changes that could be adapted to the
existing classrooms and organization of the education process so that STEAME could be applied.

What should the STEAME classroom look like — students in rows, teachers writing on chalkboards,
textbooks and so on? Technology and modernity of our times will transform the school and the
classroom. In the STEAME classroom, students and teachers are empowered to apply blended
personalized learning and teaching. Through STEAME didactic technologies, time, classroom space,
and teachers themselves become more flexible and adaptable. Students set their own goals and
monitor their own progress under the umbrella of data-driven, targeted instruction and coaching. It
means that students and teachers could have access to a structure for achieving relative curricula
independence.

The key success factors for successful implementation of STEAME in existing schools is the
commitment by school heads/management and staff together with the main participants in this
process — the teachers.

In terms of organization of the education process and the classes there could be the following main
elements for successful implementation of STEAME:

» Cooperation among teachers and integration of STEAME subjects in the school timetable for
simultaneous teaching. Partnership with external parties and industry.
The schools’ timetable could be more flexible, for example, except for the basics, each student

\%

could choose how to create his/her own timetable according to his/her interests.

» To create the right mentality of both students and their teachers.

» Motivation for students and nurturing their creativity is a key success factor.

» Application of modern and new teaching approaches and methodologies — project-based
learning, inquiry-based learning, discovery-based learning and other methodologies common
for STEAME.

» Flexibility of teaching, timetable, content and application of Learning & Creativity plans as
opposed to the lesson plans — e.g., traditional classes in the morning and STEAME — in the
afternoon.

Y

New ways of assessment — based on results/outcomes of projects, creativity, presentations,
360 degrees assessment, etc.

There are some very good examples and practices to be considered when redesigning the existing
schools.

The mission of STEAME schools is to challenge the next endeavors in students’ lives, and to initiate the
introduction of a new paradigm in education. The fundamental characteristic of this approach is to
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help students understand who they are, what their interests and values are, what their abilities are,
and also their skills and talents. Teachers in the classroom can guide and motivate students as needed.

The STEAME learning and training space is a joint classroom and there are three designated spaces for
students and teachers to work — STEAME space, Science space and Creative space.

In terms of classroom design and layout:

>
>

Desks and tables can be rearranged not in rows but clustered for teamwork in the classrooms
There could be corners in the classical rooms for different STEAME activities and work —e.g.,
research corner, the corner for creation and ideation, and other activities regardless of the
subject that will be used for the creation or the research or other elements of the project.
Equipment and digital technologies can be added in the rooms to support the technology-
enabled and blended learning process — e.g., internet, laptops/tablets, monitors, computers,
smart boards etc.

Only one or few dedicated rooms for STEAME classes can be modified with rearranged rows
and equipment.

Alignment of the changes with the overall strategy, aim and management of the school —e.g.,
with the decision of the school authorities, principals, etc.

Good practice from Italy: even just coloring the walls has substantially changed the
environment making it more comfortable for adolescents to work and study in.

The process should be faced as a whole, and the classroom should reflect that as well.

Use of the existing science and computer labs and space.

Low-cost solutions can be applied and students can be involved in the process for ideas, too.

The design of schools and classrooms is a relatively easy and straightforward part
of the process of change and modification towards STEAME.

As this personalized technology — driven approach is quite new, the STEAME schools’ premises need

to be designed as such from the head start.

With regards to the existing school campuses. They should be adapted in order to meet the STEAME

model.

What does the STEAME classroom look like in a few steps?

It is a large room, open-space interior design, and flexible infrastructure, because within the
STEAME classroom for blended learning each place has its own identity;

The classroom is designed in such a way as to allow teachers and students to organize in-class
activities exactly what it needs to be;

The nomenclature of the different spaces in the school is important to be clearly specified
because the role of Project-based, Inquiry-based, and Discovery-based learning that are the
three basic learning methodologies applied in STEAME schools, is critically important to be
allocated properly;

The classrooms are to be separated for each grade level, for STEAME activities and the
Humanity studies, as well. Besides, two auxiliary classrooms (for STEAME - a seminar room and
for Humanities - a Lab) are also necessary;
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* The organization of the space in the STEAME school is determined by the different learning
environments, and each environment is defined by the furniture, the architecture or space,
and the finishes, for example:

* Introspective space for personalized learning, individual research activities, assisted
by online or offline content (texts, graphs, pictures, audio and video content) digitally
delivered via Chromebooks;

* Exchange space for collaborative learning with peer delivered content;

* Direct instruction space for limited number of students (10 to 12) focused around a
whiteboard, smartboard, flipchart, and/or projector for direct delivery of educational
content by the instructor;

* Studying space of soft seating informal environment where independent individuals
or groups’ (in small groups) learning can take place;

* Feedback space for the teachers in the STEAME learning process.

The STEAME classroom supports critical thinking collaboration with technology-enabled, teacher’s led
instruction for each grade; it is to be designed for structured group work within the project-based
learning curricula; a specific classroom space could be available for big ideas’ discussions and
connections;

The classroom should be designed in such a way as to support independence and personal space for
individual work;

The classroom space supports students’ assessment and possibility for measurement of their personal
and collective progress;

The design of the classroom supports the STEAME teaching mode for providing life-changing
opportunities and post-secondary success;

STEAME classroom supports the roadmap for all other interdisciplinary educators.

The learning environment for STEAME education can be as important to the students’ success as
quality instructions and course curricula. And in today’s world, that means outfitting students and
teachers with the right set of resources

1. The STEAME program facilitates design, not the other way around.

The physical space can align with the principles of student agency, and teacher’s flexibility, and choice
that are at the core of the new model. The moment the students’ and teachers’ interaction is
determined with STEAME Curricula and blended learning, then the space could be planned accordingly.

2. The classroom layout is aligned with the outcomes that schools’ principals and teachers aim
to achieve, when going STEAME and blended oriented.

If the School is STEAME and blended oriented to promote student and teacher agency, then the
classroom should be redesigned to give many options and locations to teach and learn. The classroom
layout would facilitate the outcomes that are expected.
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3. Furniture is moveable in order to enhance layout flexibility.

Desks, tables, and whiteboards on wheels can be arranged in various ways to create the classroom
environment and layout that works best for any situation. Also, fewer walls help create an open,
collaborative school environment. Depending on the model(s) that have been chosen, Principles and
teachers may not need to make extensive changes to the current classroom layout.

Not every STEAME and blended classroom needs to end up looking like an open office space.

5.1 EXAMPLE OF RE-DESIGN AND RE-ORGANISATION OF AN EXISTING SCHOOL TO STEAME
SCHOOL

The below described and analyzed example proves the concept of STEAME model for existing schools.
It is based on the best practice by one of the partner schools “Prof. lvan Apostolov” private high school
in Sofia, Bulgaria. The school applied what is suggested and found out throughout the project
development to showcase how it would be done in reality.

Figure 5.1: Photo of the School

It can serve as an example and a process to be adopted. One of the key success factors, proved to be
the support, commitment and engagement in the process by the school authorities and the
management. In addition, there was unanimous agreement by the teachers to be trained and involved
in the process — in the subjects related to the new model — science, technology, engineering, arts,
mathematics, entrepreneurship. The implementation of STEAME started in the school year 2020/2021.
It was applied in the science classes with interdisciplinary projects developed during the school year
mentored and guided by the teachers in entrepreneurship, technology and arts.
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Figure 5.2: Photos from the STEAME implementation in existing school
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Guidelines for STEAME School Organizational Structure

STEAME zones

Classrooms are purposefully rearranged to allow teachers and students to organize in-class activities
exactly what it needs to be. The school rearranged the rooms, using also open space interior design,

and flexible infrastructure, so that each place has its own identity within the STEAME classroom for
blended learning

STEAME#1 zone in

the school - section A of the building

STEAM{#2 zone in the school —
section B of the

building

Figure 5.3: STEAME zones in School

77



103

The nomenclature of different spaces in the school is clearly specified, because the role of Project-
based, Inquiry-based, and Discovery-based learning that are the three basic learning methodologies
applied in the modern STEAME school is important to be allocated properly.

Space distribution in the STEAME zones

The STEAME | earning a nd training space is a joint classroom infrastructure a nd there are three
designated spaces for students and teachers to work — STEAME space, Science space and Creative
space.

a) STEAME#1 zone

Creative space

Creative space

b) STEAME#2 zone

Feedback
space

Creative space

Figure 5.4: Organization of the space in the STEAME zone for Cooperative learning

The classrooms a re s eparated for each grade level, and for STEAME a ctivities a nd t he H umanity
sciences, as well, but they are supplemented by two auxiliary classrooms (for STEAME - by a seminar
room and for Humanity’s by a Lab)
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Guidelines for STEAME School Organizational Structure

a) STEAME#1 zone

o

mkp ints
/0’l /

Direct

instruction

a) STEAME#2 zone

Feedback
space Grade 9 a space Grade 9 b space

Exchange & ]
Check points Service space

Studying Space A& R SR e

Grade 10 b space Grade 10 c space
Grade 10 a

\ space
Service

space
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1. Organization of the STEAME process in the Creative space for Cooperative learning for
students in 9™ / 10%" / 11*" grades

Exchange & Studying Space-

Exchange space for collaborative learning: studying space
which is soft seating informal environment where
independent individual or group (in small groups) learning
can take place

“Deep sea” explorers - Exchange space for

collaborative learning withfeer delivered content

Check point} green

f§

N—4 Direct instruction space

Direct instruction space
for limited number of
students (10 to 12) focused
around a whiteboard,
smartboard, flipchart,
and/or projector for direct
delivery of educational
content by the instructor

]

Check point: yellow

Check point:

“Seashore” explorers —

Introspective space for personalized
learning, individual research activities, assisted -

by online or offline content (texts, graphs,

Feedback space for the
teachers in the STEAME
learning process

pictures, audio and video content) digitally
delivered via Chromebooks

In the above case, the main recommendations and guidance identified during the work on the STEAME
project, were successfully applied and all key target groups were involved — teachers, students, school
authorities and staff. Their commitment, efforts, work and collaboration contributed to the final
outcomes and the new model that is applied and will be sustained after the project ends.
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5.2 IMPLEMENTATION OF LEARNING AND CREATIVITY PLANS OF THE STEAME PROGRAM IN
SUMMER SCHOOLS.

Summer School in Agros, Cyprus:

During the period of July 2021, at the Hotel "RODON" in Agros a summer school organized by the
Cyprus Mathematical Society, took place. In the summer school, elementary, middle school and high
school students participated for a week attending Mathematics classes and participating in various
other activities.

Within the framework of this school, learning and creativity plans of the European project "STEAME"
were implemented with groups of elementary and high school children.

Specifically, the plans "A glass of hot chocolate" were implemented (with the modification, due to the
summer, to "A glass of cold chocolate"), "An education museum in our city" and "The colonization of
Mars".

Through the implementation of the learning and creativity plan "A glass of cold chocolate" the children
should organize a charity bazaar for their school on a theme of their choice. The students had to
discover which glass (material) keeps the chocolate cold for the longest time, study the cost of
preparing a glass of cold chocolate and compare it with the selling prices of the corresponding drink
from the cafes. At the same time, each group had to create an advertising poster for its bazaar and
craft the glasses, according to the theme they had chosen.

The project "An educational museum in our city" raised the issue of security in a museum consisting
of convex and concave polygons. Children had to identify the smallest number of cameras needed to
monitor each point in the museum, verify their findings using simple LED circuits and do market
research on the cost of purchasing and installing the cameras. Finally, they had to use binary code to
write their own message at the entrance to the museum. Students learned about convex and concave
polygons and the straight propagation of light, learned to build a simple electrical circuit and to build
with a scale. They also learned to convert numbers from the decimal system to binary and vice versa.

Through the learning and creativity project "The colonization of Mars" the children had to answer
various questions about the possibility of colonization of the planet Mars by the human species. Such
questions were: Why would we need to leave Earth? Why would we choose Mars as a new place to
live? How would we leave Earth? How would we land safely on Mars? What would we need there to
survive (facilities, buildings, materials)? The children studied the questions and through activities and
constructions, they tried to answer them. Specifically, the children made a poster about why the
human species should leave Earth at some point and why to choose Mars, built a model of a rocket
and a parachute and studied their motions, made a model of a space base on Mars and they also
studied ways of securing the necessary materials and conditions for life (water, oxygen, energy, food).
Through their work, the children were introduced to the concepts and laws of Physics (principle of
conservation of momentum, air resistance, final velocity, energy conversions), studied chemical
processes for the production of oxygen and water from materials found on Mars, explored by biological
side of how it would be possible to grow plants on Mars and in Mathematics they located the nets of
various normal solids and constructed these solids using an appropriate scale. They also dealt with the
binary number writing system by creating their own message in a binary system. Moreover, they
designed the emblem of the space base they built. Finally, each group had to present to the plenary
the model they had made and answer the questions that had been initially asked.
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In all cases of implementation of the learning and creativity plans, the children were enthusiastically
involved in the activities and worked in their teams creatively.

Some picture of the implementations:

Figure 5.5: Photos from the STEAME activities implementation in Agros summer school

Summer School in Paphos, Cyprus:

Forty (40) students, aged 14-17, participated in the “Colonizing Mars” learning and creativity plan
during a summer Space and STEAME summer camp. The Space and STEAME summer camp took place
in Paphos, Cyprus, July 13-14, 2021, hosted by the Paphos Innovation Institute.

In this summer School the “Colonizing Mars” Learning and creativity plan was implemented. A broad
description of the “colonizing Mars” project is described in the previous paragraph. In more detail, the
‘Colonizing Mars’ project involves a set of hands-on compelling STEAME activities that are designed to
engage all students in learning and implementing key disciplinary content with an engaging Mars
context. The activities focus on curriculum mathematical and science concepts that are combined with
aspects of NASA science and engineering, related to the colonization of Mars and the support of
humans living there. This includes Mars transit technology and Mars environmental research and life
support. In general, the ‘Colonizing Mars’ project activities allow students to design, test, analyze and
manage a space mission, following all steps from initial concept activation to the construction of a base
on Mars. Also, it provides opportunities for the development of problem-solving skills and critical
thinking skills, which are needed for the designing, and organizing a space mission, as well as for
investigating related information in order to build a model of a space base. Three main activities were
included in the "Colonizing Mars" project, in which students worked in groups to complete various
tasks. In the first activity, entitled "Why on Mars?", students were asked to think about the possible
reasons for leaving Earth in the long run and why Mars could be an option for resettlement.
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Furthermore, students were asked to look for information about life on Earth and the possibility of
colonizing Mars, in order to reflect on their ideas and to create a poster, presenting the statement "In
case we have to leave Earth, we will choose Mars, because...". The second major activity, which
focused on planning a mission to Mars, involved three different tasks: (a) “The journey from Earth to
Mars”, (b) “Landing to Mars: An Eggstronaut Parachute Challenge”, and (c) “Landing to Mars: Sending
a message on a parachute”. In the first task, students had to design and construct a rocket that would
travel to Mars, launch the rocket and video record its movement. In addition, students had to analyze
the rocket motion, using the “Tracker” software and to describe the rocket’s movement. In the second
task students were to construct a parachute for safe landing of the eggstronaut, release the
eggstronaut parachute and video record its motion. Using the “Tracker” software, students had to
study and describe the parachute motion. In the final task of this activity students had to create their
own message on a parachute using the same code that NASA’s Jet Propulsion Laboratory (JPL)
designers used for the parachute that helped Perseverance land safely.

The third major activity focused on the construction of a space base on Mars. Two main tasks were
included, the “Exploration of Mars” and “The designing of a base on Mars”. Specifically, students were
asked to explore the geography and geology of Mars, the atmosphere, the climate, etc., through
various websites or videos, to gather information about the construction of their three-dimensional
base model on Mars. In their group discussion, students mentioned some essential buildings and other
infrastructure that the inhabitants of Mars would need, which have to be included in their
construction. These were a hospital, a flight control tower, corridors connecting the buildings, oxygen
storage, supermarket, accommodation, fuel tanks, water tanks, rocket launch base, etc. Furthermore,
students designed a flag and an emblem for their Mars’ base.

For the completion of the project activities, students worked for a total of 10 hours in a period of two
days, 5 hours per day. At the end of the second day, students presented and described their
construction to the audience. They, also, expressed their feelings and views about the project, using
an online questionnaire.

For the completion of the project activities, students worked for a total of 10 hours in a period of two
days, 5 hours per day. At the end of the second day, students presented and described their
construction to the audience. They, also, expressed their feelings and views about the project, using
an online questionnaire.

Opinion of the students about the implementation of “Colonizing Mars” STEAME learning and

creativity plan:

According to the facilitators’ observations and students’ answers on the questionnaire, while working
on the project students felt happy, excited and focused. Sometimes they felt tired and stressed,
because they had to deal with a lot of information in a limited time. They mentioned that the project
was “interesting” and “enjoying”, and it enabled team bonding. It was also “fun” and gave them “an

opportunity to be creative”. It was “awesome”, especially the part about building the base.

Project activities helped in gaining a lot of information about Mars and space in general, e.g., what is
needed to live on Mars, pros and cons of leaving earth/colonizing Mars, the atmosphere and geology
on Mars, sources of energy, infrastructure, transport, communications systems, food sources etc. In
addition, students reported that they have learned to work on a scale, to make models of buildings
using paper or foam board and to construct a model of a town. Their favorite part of the project was

building the Mars base, the construction of the rocket and the parachute, and the Tracker Physics
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program for tracking the motion of an object in a video. Furthermore, students liked most the making
of an emblem and the using of the binary code for writing a message as well as the decoding of a
message written in a binary code. According to their opinion, “all the parts of the project were
absolutely interactive, contagious and really interesting, making the whole experience really unique!”.
However, due to the limited time, they did not like the fact that they had to hurry to finish. More time
and the inclusion of more sophisticated activities that require advanced critical thinking, mathematics,
physical and digital technology, are some of the students’ suggestions for improving the learning plan.
Furthermore, students recommended the usage of interactive applications, such as Mentimeter and
Kahoot, for a better understanding and practice. In addition, the project could include more challenges
that are competitive, e.g., which rocket would go higher and then draw plausible conclusions about
the characteristics of each flight (e.g., forces-gravity, resistance of air, etc...). For the presentation of
the base on Mars, an application or even a game could be used that would be more attractive (e.g.,
colonization of Mars - from the Play Store). Finally, “Traveling into a black hole”, “Theory of relativity”
and “Gravitational waves”, were some challenging topics the students mentioned for future

investigations.

Figure 5.6: Photos from the implementation of STEAME activities in Paphos summer
school
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5.3 IMPLEMENTATION OF LEARNING AND CREATIVITY PLANS OF THE STEAME PROGRAM IN
SCHOOL HOURS — ITC AND PACLE ELSA MORANTE OF LIMBIATE SCHOOL.

The Learning & Creativity plan "All equal, all different" was implemented in November 2021, in a
second class (grade 10) of the Tourism Course of the ITC and PACLE Elsa Morante of Limbiate. The
driving question was: “Does the length of the leaves of the Prunus pissardii plant follow a precise law

of frequency distribution?”

Initially the science teacher introduced the topic of the kingdom of plants to the students, focusing on
their characteristics, with the use of textbooks and videos. After this introduction, the students went
to the large garden of the school where the research of the plant "Prunus pissardii" and the collection

of the leaves of this plant began (about 1500 leaves were collected).

Subsequently, in the IT lesson, the re-processing of the data began. Initially, the students, divided into
groups, measured the length of the leaves and rearranged the data in paper form. Then a discussion
began with the IT teacher to find the most effective way to insert the collected data into an excel sheet
with its graphic representation. After a series of proposals the students decided, also guided by the
teacher, to create two excel sheets: one (detail) in which each group inserted the collected data
according to the length classes. In the same sheet the "summation" formula was used to obtain the
totals for each length class. This total was automatically reported in the general sheet 1 (with a simple
link between worksheets). Sheet 1 also includes a chart that was created dynamically as data were

inserted into the detail sheet.

As homework, the mathematics teacher assigned research on the mathematician Gauss and the

Gaussian curve.

In the following lesson, the teachers of mathematics and computer science together held a brief class

discussion during which the results of the research carried out by the students emerged.

The mathematics teacher focused the attention on the characteristics of the Gaussian curve and
invited students to make a parallel with the graph obtained with their work with the leaves. They
realised that the two graphs basically coincided. To further demonstrate this, students were asked to

calculate the mode, median and arithmetic mean that, in the Gaussian curve, must coincide.

On this occasion, students had to think about how to do the calculations using the excel sheet. This

activity completed the general worksheet.

This was followed by a lesson with the co-presence of all three teachers who participated in the L&C
planin which a discussion began during which students were invited to look for links between the work

done and the real world.

To the amazement of the students, who until then had thought that they had simply calculated the
lengths of the leaves of a plant with some mathematical calculations, they realized that this type of
activity is also carried out for the search for scientific data that then provide the basis for making

choices or to discover diseases or other. An example above all that greatly affected students refers to
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how the parameters related to blood tests are determined. The ranges that appear in blood tests

derive precisely from a study based on the analysis of the Gaussian curve.
The results of the work were then summarized and shown on a poster created with the Spark Adobe

program.

Figure 5.7: Poster of the results

Figure 5.8: Photos from the implementation of STEAME activities in school hours
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CHAPTER 6. ORGANIZATIONAL STRUCTURE OF STEAME TYPE B SCHOOLS —
NEWLY ESTABLISHED SCHOOLS

6.1 GENERAL FEATURES
When designing and organizing new schools following the STEAME model, one should consider the
following features:

» Overall modern and non-traditional layout and architecture — open space, moving and
transparent walls, colorful furniture and design, AR/VR and other advanced technologies, etc.

» Compliance with the specific conditions of the climate, regulations, education system, etc. not in
rows but clustered for teamwork — e.g., rooftops suitable for snowy countries (not with flat and
glass roofs), indoors space for hot climate, etc.

» Movable furniture, open space, colorful design, new shapes of classrooms — e.g., horse shoe,
zones (hexagons) for different activities —e.g., S, T, E, A, M, E; individual work, group work,
research, idea generation, prototyping, space for teachers’ meetings, etc.

» Technology-enabled rooms and spaces — e.g., 3D printing, robots, drones, advanced
technologies.

» Spaces and rooms should accommodate also Humanities and other studies besides STEAME.
However, as a main model, STEAME should be a leading concept for the design.

» Proper lighting and air conditioning in every space, soundproof spaces, etc. to provide proper
and comfortable conditions.

» Technology and science labs and zones/spaces should be available for use.

The design of new STEAME schools should follow the overall strategy for
innovation in this direction and should be purposefully designed and organized for
this educational model.
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Figure 6.1: A design proposed by the STEAME project for a future school

In terms of organization of the education process and the classes there should be the following main

elements for successful implementation of STEAME:

»

Innovative ways of teaching, new roles of teachers as mentors/coaches/facilitators, project-
based learning, inquiry-based and discovery-based learning, teamwork and individual work,
etc.

Cooperation with companies, external organizations.

Cooperation among teachers and interdisciplinary approach — e.g., classes led by two or more
teachers, simultaneous classes, flexible timetable with no fixed duration, start and end time.
Students should feel welcome by their surroundings and feel excited to be present in such
spaces.

New ways of assessment — 360 degrees by peers, teachers, teammates; assessment based on
results and creativity, research work, individual and teamwork.

The teaching approach and methodologies should encourage STEAME activities, career,
interest for research, science, math, etc.

Teachers should apply novel ways and approaches. They need preparation and training as well
as continuous support by the management, administration and school as a whole.

The mindset for creativity and innovation is a key success factor.
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An animation video of the STEAME School of the future can be found in the STEAME Observatory at
www.steame.eu .

6.2 THE STEAME SCHOOL OF THE FUTURE DESCRIPTION

The building is conceived as an arrangement of Hexagonal Cells, organized around a central
hexagon/athrium. The cells have a diameter of 100m and consist of three 6m-high floors (basement,
ground and mezzanine) which are internally interconnected through smaller atria. The core part of the
building is formed by six cells representing all STEAME subject centers (Science, Technology,
Engineering, Arts, Mathematics, and Entrepreneurship) with corresponding laboratories in the
basement. Each hexagon includes three interconnect amphitheaters with the ability to function as
larger auditoriums if required. Additionally, each hexagon hosts a number of Learning Stations,
Satellite Labs and Learning Centers allocated on the mezzanine and ground floors. The internal open-
sky courtyard is the focal point of the project featuring kiosks and recreation areas. The basement
space corresponding to the courtyard hosts a series of VR rooms.

Two additional Hexagonal Volumes are adjoined to the central core of the building hosting the
administration building and the Sports Centre Facility. The main amphitheater of the project is part of
the administration building and occupies the basement and first floor levels whereas the upper level
is reserved for offices. A food court and the STEAME café are situated at the lobby of the main
amphitheater. This hexagonal cell also features an open-air amphitheater on the roof. The sports
center facility hosts a series of multifunctional playfields, a running field and a gym. These two volumes
of the building have their own receptions and lobby areas and can serve the local community by
operating out of working hours, when the core building is closed.

The roof presents the fourth level of the building and hosts a series of functions like green areas, a
playfield, an amphitheater and a large number of photovoltaic panels aiming at offsetting the carbon
footprint of the project.

Circulation

The circulation of the building revolves around the atrium in all floors, providing unobstructed views
to the courtyard and inner spaces of the building. Vertical movement is achieved through a series of
six cores (including elevators and staircases) arrayed in each hexagonal cell. The cores extend to the
roof providing easy access to all levels. The main entrance of the building is situated on the ground
floor, next to the main amphitheater of the administration cell. The entrance lobby and reception
doubles as an exhibition space extending to 10m in height. The mezzanine level features a low-speed
train allowing students to transit or work in groups on-board. Finally, the roof circulation is covered by
a canopy offering a rooftop promenade for training or leisure purposes. Secondary access for servicing
purposes allows vehicles to descend and reach the basement lobbies to support the laboratories, the
sports center and the main amphitheater needs.

6.3 INNER SPACE STRUCTURAL CONTENT AND SAMPLE DESIGNS
BASEMENT
MAIN LABS
e B1.1 Main Biology Lab
e B1.2 Main Chemistry Lab
e B2.1 Main Physics Lab
e B2.2 Main Mathematics Lab
* B3.1 Main Construction and 3D printers Lab
e B3.2 Main Environmental Lab
e B4.1 Main Robotics Lab
* B4.2 Main Computing and Software Lab
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* B5.1 Main Prototype Development Lab

e B5.2 Main VR Center Lab

e B6.1 Main Skills and Talent Development Lab
e B6.2 Main STEAME Communication Lab
Additional VR rooms

Learning stations

Entry into amphitheaters

STEAME THEATER

YV VY

GROUND FLOOR

G3.1 Biology-Chemistry S-Lab

G4.1 Physics-Mathematics S-Lab

G5.1 Industry Liaison Office

G5.2 Virtual Business Center

G1.1 Robotics — Computing —Multimedia S-Lab

G1.2 Sound-proof student meeting room

G2.2 Construction- Environmental S-Lab

G2.1 Sound-proof student meeting room

G3.2 Sound-proof student meeting room

G4.2 Sound-proof student meeting room

Individual Learning Stations as private u-shape booths
Open space movable furniture for small group work by students
Courtyard

Reception area

Entry into amphitheaters

VVVVVVYVVYVYVVYVYYVYYVYY

FIRST FLOOR

Open space flexible movable furniture for student groups
Co-creation Train moving ...with group sitting stations
Learning Centers/Rooms

Additional Learning Stations

Entry into amphitheaters

Slow Moving STEAME train

Administration offices

VVVVVYVYYVY

ROOF

Recreation spaces
Cafeteria

Garden and Lake
Photovoltaics
Football court
Athletic field

Open Amphitheater

YVVVVVVYVYY
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Guidelines for STEAME School Organizational Structure
|

Figure 6.2: A design proposed by the STEAME project for a future school: Basement top-down section

Figure 6.3: A design proposed by the STEAME project for a future school: Ground floor section
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Figure 6.4: A design proposed by the STEAME project for a future school: First Floor top-down section

Figure 6.5: A design proposed by the STEAME project for a future school: Roof top-down section
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Guidelines for STEAME School Organizational Structure
|

6.4 A SET OF ANIMATED PHOTOS OF INTERNAL SPACES

Figure 6.6: Photo of Basement (STEAME school)

Figure 6.7: Photo of basement laboratories area (STEAME school)
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Figure 6.8: Photo of basement VR area (STEAME school)

Figure 6.9: Photo of ground floor (STEAME school)

Figure 6.10: Photo of Ground Floor Learning Stations (STEAME school)

94



Guidelines for STEAME School Organizational Structure
|

Figure 6.11: Photo of Ground Floor Learning Rooms (STEAME school)

Figure 6.12: Photo of First Floor (STEAME school)

Figure 6.13: Photo of First Floor connecting to the roof (STEAME school)
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Figure 6.14: Photo of First floor and train wagon with open top (STEAME school)

Figure 6.16: Photo of First floor and training closed type wagon (STEAME school)

Figure 6.15: Photo of First floor learning rooms area (STEAME school)
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Guidelines for STEAME School Organizational Structure
|

Figure 6.17: Photo of first floor Learning stations (STEAME school)

Figure 6.18: Photo of First floor top-down view (STEAME school)
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6.5 COLOR OF STEAME SCHOOL CHANGES EVERY DAY

As one of the innovative features for future schools, this project proposes the use of new technologies
so school walls can change colors almost every day. Some of these technologies are shown here below
in photos:

Figure 6.19: Technologies of color changing walls
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6.6 OTHER TECHNOLOGY FEATURES — NEW GENERATION CLOSED MULTI-SPORTS
TECHNOLOGIES

The project proposes the use of LED based multi-sports fields for flexible sport gaming. Some captures
are shown here below. A related video can be found in the STEAME Observatory.

Figure 6.20: LED based multi-sports fields
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What is a Learning Station or Center:

» Learning Station: a computer station with headphones so a student could watch a learning
video or search the internet. Learning videos could be of three different speeds, 15 min, 30
min and 45 min, so students based on their ability can choose the speed of learning.

» Learning Center/Room: a room with a nice modern seating area of up to 10 students with a
large screen TV through which students will be watching a learning video and learning as a
group. The purpose is to allow interaction between students and between students and
teachers.

Sports Center in STEAME School

» A Gym and internal Swimming pool (Athletic Center). On the roof there is a round running
field. The idea of the GYM is that during the school day it will be used by the students and in
the evening, it will run as gym center for the parents and community so this Gym center has
to have two receptions, one internal open during the school day and one external for
visitors/parents, which will be operating when school closed for the students. The
Multifunction play fields mentioned above is part of this.

Exhibition Space

» Arts: An Arts Center will be in the hexagon adjacent to the Entrance Administration and
Reception Hexagon to serve as a walk-through Gallery/Exhibition area. Theater stage, Music
Center, Culture Lab, Gallery, VR, Holograms Communicator, Communication center, Digital
information screens, etc. will be part of the latest technologies added.
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CHAPTER 7. POLICY RECOMMENDATIONS

7.1 EXECUTIVE SUMMARY

The project STEAME - “STEAME: Guidelines for Developing and Implementing STEAME Schools” was
developed and implemented by seven European partners between November 2019 and December
2021:

»  Cyprus Mathematical Society — Cyprus (Coordinating organization)
*  Cyprus Pedagogical Institute — Cyprus

» Pedagogical University of Krakow — Poland

»  Prof. Ivan Apostolov Private English Language School — Bulgaria

» Institute of Accelerating Systems and Applications (IASA) — Greece
» Douka Ekpaideftiria AE-Palladion Lykeion-Doukas School — Greece
» ITC Pacle Morante Limbiate - Italy

The produced results and the achieved outcomes aimed at contributing to the transformation of the
European educational system and the transition from Education 2.0 to Education 4.0.

The underlying concept is the STEM educational model — Science, Technology, Engineering,
Mathematics. It was further elaborated and expanded to include Arts and Entrepreneurship. Thus, it
provides guidelines for development of STEAME schools, as schools of the future, aim to transform
knowledge into competences and skills through new structures, infrastructures and learning activities
through "project-based learning" that meet the contemporary requirements of Education 3.0 and 4.0
and the needs of Industry 4.0 and employers.

According to publications of the Organization for Economic Cooperation and Development, (Future of
Education and Skills) the following challenges can be identified:

1. Today's schools and universities are “overloaded” in their content and curriculum. As a result,
students are often deprived of sufficient time to acquire and develop key concepts, abilities and skills.
It is time to shift the focus of our students from "more hours of learning to quality time of learning and
application of knowledge"

2. The content of learning and activities shall be of high quality if we want students to gain a deeper
understanding of knowledge.

3. Curricula shall ensure equality and innovation. All students should benefit from social, economic and
technological changes and developments.

4. Careful planning, continuous adaptation and modernization are essential to the effective
implementation of reforms and changes.

The STEAME project results (www.steame.eu ), provide solutions to these challenges through the

creation of a model of school structure plan with proposed dynamic learning actions and learning
programs, learning and creativity plans, as well as developing a teacher-centered curriculum support
on how to work effectively and productively in a STEAME school.
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The STEAME project has developed the following outputs:

» 01. Guidelines for dynamic and adaptive STEAME curricula
» 02. Guidelines for STEAME Activities in Schools for two age groups
» 03. Guidelines for STEAME School Organizational Structure.

Throughout the project, relevant target groups of teachers, school authorities, management/heads,
administration staff, students, parents and other stakeholders were involved where their needs and
expectations were taken into consideration with their inputs, suggestions and ideas — leveraged. Some
of the identified key success factors for the transition and transformation are related to:

«  Commitment by the school management/authorities/heads.

« Collaboration between teachers.

« Student-centered approach.

» Interdisciplinary approach.

» Application of new methodologies — project-based learning, inquiry-based learning, hybrid
approach, flipped classroom, etc.

* New role of the teacher as a mentor, facilitator, coach, co-creator.

» Re-organization and re-arrangement of the classrooms and study spaces — towards open
spaces, laboratories (Labs), learning and creativity spaces, teamwork.

« Use of digital tools and technology-enabled processes and spaces.

* Old Lesson plans become Learning and Creativity plans.

« Co-creation and innovation at its core.

» Development of personalized teaching and learning.

» Collaboration of schools, teachers and students with industry and researchers.

The above-mentioned recommendations could contribute to the following steps towards a successful
STEAME school of the future model developed for newly established schools as well as for existing
schools.

What was needed and what is delivered by the STEAME project:
» Model of STEAME Schools
Guidelines for STEAME Activities in Schools
Guidelines for cooperation between teachers of different disciplines

Y VY

Y

New organizational structures for STEAME schools
Training of Teachers to help them adapt
Dynamic Change in Curricula, Tools, Methods

Y Vv
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Guidelines for STEAME School Organizational Structure

Guidelines for
STEAME
activities

Guidelines for
cooperation

Training of
teachers

Figure 7. 1: STEAME project Deliverables

7.2 THE PARADIGM SHIFT OF SCHOOL LEARNING ENVIRONMENTS
What are the basic steps for changing current learning structures in schools into future STEAME
project-based learning structures?

3 Steps to change from Education 2.0 to Education 4.0

« Step 1. Knowledge and Learning by School students: Secure digital learning through learning
videos created by teachers. These learning videos can be created at three different speeds of
learning. They should be available to school students for initial learning, for recalling
knowledge and for accessing it at any time and any place.

*  Step 2. Teacher Competences and Skills: Train teachers how to cooperate between different
disciplines and how to develop(co-create) STEAME Learning & Creativity plans. Train teachers
how to cooperate with academic and industry people and how to do STEAME related
activities in hybrid environments. Help teachers to develop competences on becoming
adaptable cloud education leaders. Give them freedom to create.

*  Step 3. Create open spaces in current schools or build the new schools with more open
spaces for project based cooperative work between school students. Plan or adapt dynamic
curricula adaptable to change and adaptable to the student’s competences and needs.

www.steame.eu
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Annex |

Policy Recommendations in other languages

(GR, IT, PL, BG, ES, FR, DE)

(GR) KEOAAAIO 7. YZTAZEIZ NOAITIKHZ

7.1 NEPIAHWH

To mpoypappa STEAME - “STEAME: 08nyog yia tnv Avamrtuén kat Edappoyr IxoAeiwv STEAME”
avamntuxonke Kal epapuootnke amo entd Evpwrnaioug etaipoug amd to NoguBplo tou 2019 péxpt Tov
Aek€pBplo Tou 2021:

«  Kumplakn MaBnuatikr Etatpia — Kimpog (2uvtoviotng)

*  Mawdaywyko Ivotitouto Kumpou — Kumpog

+  Mawdaywyiko Naverotipo tng Kpakofiag — MoAwvia

*  I6uwTkd ayyAko oxoAeio Prof. lvan Apostolov— BouAyapia

* lvottoUto Emttayuvtikwy Tuotnuatwy kal Edappoywv (IEZE) — EAAGSa
»  Exnawdeutnpla Aolka — EAAGSa

« ITC Pacle Morante Limbiate - ItoAia

Ta mapayopeva anoteAéopata kabwg kat ta mapadotéa mou enetelYOnoav eixav wg otoxo tn
ouvelopopd OTO PETACXNUATIONS ToUu EupwrmaikoU eKMALSEUTIKOU CUCTAUATOC KoL TN LeTdBaon and
tnv Eknaidevon 2.0 otnv Eknaidevon 4.0.

H évvola mou peAetiBnke Atav to ekmaldeuTikO Poviého STEM — Science (Duoikég Emiotruecg),
Technology (Texvohoyia), Engineering (Mnxavikn), Mathematics (MaBnpatika). To onolo emektabnke
kat OleuplvBnke ouumeplhapPfavoviag T Teéxveg (Arts) kot TNV EMyElpnpatikotnTa
(Entrepreneurship). Yuvenwg, 6ivel Tig odnyieg yia tnv avamntuén STEAME oxoleiwv, w¢ oxoleia tou
HENMOVTOC, 0ToXEVOVTOG OTN HETATPOTIH TNS yvwong o SELOTNTEC KAl LKOVOTNTEG LECW VEWV SOUWY,
UToSoUWV Kal pabnolakwyv SpactnploTiTwy PEow NG ‘Uabnong PBacel €pyou’ mou MANPOUV TIG
oUyXPOVEG amaltioelg tng Ekmaideuong 3.0 kat 4.0 kKaBwG Kat TI§ amathoeLs TnG Blopnxaviag 4.0 kat
TWV gpyalOUEVWV.

JUpdwva pe TIg ek8O0eLg Tou Opyaviopol OLKOVOULKAC Zuvepyaaoiag kat Avamtuéng, (ylo to péAAov
NG ekmaidevong kot Twv de€LoTATWVY), UIopoUV Va avayvwpLoTOUV OL TIPAKATW TIPOKANOELG:

1. Ta onuepvd oXoAela KOl TIAVETILOTHHLO £XOUV ‘UTIEPGOPTWHEVO’ TIEPLEXOUEVO KAl TIPOYPOLLA
onoubwv. Q¢ anotéAeopa, ol HabnTéG, cUXVA, GTEPOUVTAL LKOVOTIOLNTLKO XPOVO WOTE VO UITOPECOUV
VOl OTTOKTOOUV KOl VO avamtuEouV BaoLkeG amoPeLg, kavotnteg kat §e€lotntec. HpBe n otyun va
HETAOECOULE TO EMIKEVTPO TOU eVOLAGDEPOVTOC TWV LABNTWY LAG A0 ‘TIEPLOCOTEPES WPEG EKUABNONG
O€ TIOLOTLKO XPOVO eKPABNONG Kal epappoyng Tng yvwong .

2. To mepLEXOUEVO TNG HABNONG Kal Twv SpactnplotiTwy Ba mpénel va ival uPnAOTEPNG MOLOTNTAG
£av emBUpOUUE oL LaBNTEG Lag va amoktrioouv Babltepn Katavonon Tng yvwong.
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3. Ta mpoypaupata ornoudwv MpéEneL va dtaadaAilouv Lodtnta Kat kawvotopia. OAot ol pabntég Ba
TPEMEL VA eEMwdEAOUVTOL OTTO TIC KOWWVIKEG, OLKOVOULKEG KOl TEXVOAOYLKEG aANaYEC Kal e€gNEeLC.

4. O MPOCEKTIKOC OXeSLAOHOG, N CUVEXNG TIPOCAPLOYH] KOL O EKLLOVTEPVIOMOC £lval Ta Baotkd oTolyeia
TNG ANMOTEAECUOTLKN G EPAPHUOYNE TWV HETAPPUOUICEWY KOl TWV aAAaywV.

Ta anoteAéopata tou £pyou STEAME (www.steame.eu), Sivouv AUGELG GE QUTEC TLG TTPOKANOELG LECW

TOU OXeSLOOUOU TNG SOUNG EVOC TPOTUTIOU OXOAEIOU HE TLG TIPOTELVOUEVEG SUVOLKEG LABNGCLOKEG
SpACELG KOL TA LAONOLAKA TIPOYPAUMUATA, TA OXESLO LABNONG KL SNULOUPYLKOTNTAG, KABWG KAl e TNV
avantuén plog Saokahd-KEVIPLKAG UTIOOTAPLENG OTO TIPOYPAUO GTIOUSWV YLOL TO TIWG OL EKTTALOEUTIKOL
Ba S5oUAEVLOUV ATIOTEAECUATIKA KaL TTapaywYLK& o éva STEAME oxoleio.

To €pyo STEAME avEmtuée ta mopoKATw apadotéa:
» 01. 086nyog yla Suvapika kat euntpoodppoota STEAME nmpoypdupoto ormoudwv
» 02.08nyoc yia STEAME Apaotnplotnteg oe IxoAeia yla U0 NALKLOKES OUASEG
» 03. 06nyog yla tnv Opyavwrtikn Aopr tou STEAME ZxoAeiou.

Katd tn SldpKkela Tou £pyou, CUMUETELXAV cuvadelG OUASEG-OTOXOL OTIWG EKTMALSEUTIKOL, OYXOALKEG
opxég, Slaxeiplon/emikedadnc, MPOOWIKO, Hadntég Kat yoveic kabwe kal allot evbiadepodpevol,
KaBwg AndOnkav umtoPLY oL AVAYKES KOl OL TIPOCSOKLEG TOUG HECW TWV TIPOTACEWYV KL TWV LOEWV TOUG.
Oplopévol amo toug Baolkol¢ MOPAYOVIEG ETLTUXIOG ylot TN HETABOON KOl TO UETOOXNUOTIOUO
oxetilovral pe:
«  Aéopeuon amno tn Slaxeiplon Tou oxoAeiou/ TIC apx£EC/ TOUG TIKEPAAAC.
«  Zuvepyaoio peTafl ekMALOEUTIKWVY.
«  MabBnto-Kevtplkn MPOoEyyLon.
«  ALETILOTNUOVIKY T(POCEYYLON.
+  Edoppoyn VEwV peBOSwVY — pabnaon BAoceL £pywv, EMOYWYLKN LABNnon, uBpLOLKN TPOCEYYLON,
QVECTPAWUEVN TAEN, K.T.A.
+  N£og pOAOG TOU EKTTALSEVUTIKOU WG LEVTOPOC, OpYaVWTNG, kaBodnyntng, cuvdnuloupyog.
«  AvaSlopyavwon kot avadlataén Twv TAEwY Kal TWV XWpwV HEAETNG — TIPOG ULa KateuBuvaon
OVOLXTWV XWPWV, EPYOOTNPiwy, Xwpwv Hadnong kat dnuloupylkotntog, opadikn epyacia.
«  Xpnon dbnélakwv gpyaleiwv kat SLadkaolwy Kal Xwpwv mou SLEUKOAUVOUV TN XpHon tng
teXvoloylog.
+  Ta oxédla padnuatog yivovrat oxédta Mabnong kat AnULoupyLkoTNTAgG.
«  Houv-6nuiloupylkotnta Kal n Kalvotopia Bplokovtal oTo emikevTpo.
«  Avarmrtuén npoowrmnomnotnuévng dtdackaiiag Katl padnong.
«  Juvepyaoia oxoAelwv, EKMALSEUTIKWY KoL HaBnTwy Ke TN Blopnxovia Kot Tnv €peuva.
OL mpoavadepBeioeg ocuotacelg Ba pmopovoav va GUUPBAAOUV OTO TAPAKATW Bripata MPog Eva
£TLTUXNHEVO OXESLAOUO Tou STEAME oxoAeiou Tou péAAovtog ou Snutoupyndnke yla va ebapootel
TO00 o€ veooUoTata oXoAeia KaBwg KoL 6€ UTIAPXOVTA OXOAELQ.

lMoleg NTaV OL AVAYKEG KL TL emLteUXONKe amo 1o épyo STEAME:
Movtélo yla ta STEAME ZxoAeia
0O&nyiec yia STEAME Apaotnplotnteg ota ZXoAsia

Y V V

0d&nylieg yLa ) cuvepyaoia ekMAlSEUTIKWY SLaPOPETIKWY ELSIKOTHTWY
Néeg opyavwTikég Sopég yla ta STEAME oxoAeia
Katdaption ekmaldeutikwy yla va Bondnbolv otnv mpooappoyr

vV VYV

Avvapikéc ANayég oto Mpoypappa roudwy, ta Epyaleia kat tig MeBodohoyieg
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0dnyiegg yia
SpaotnplotTnTEG
STEAME

Odényieg
cuvepyaoiog

Emipopowon
EKTLOULOEUTLKWV

Ewkova 7. 1: STEAME €pyo Mapadotéa

7.2 AANNATH MPOTYNOY TQN ZXOAIKQON MAGHZIAKQN MEPIBAAAONTQN
Mota eival ta Baotkd Brijata yLa tnv Petdfacn amno TG TpEXoUseS Labnaolakég SopéG ota ayoAsia
o€ PeMoVTIKEG Baoel €pyou padbnolakég Sopég STEAME;

3 Bpata ywa Tty petapaon ano tnv Eknaidsuon 2.0 otnv Eknaidsuon 4.0

Brua 1. N'vwon kot Mdabnon and toug padntég tou axoleiou: Alaoddiion tg Pndlakng
pHabnong péow ekmatdeutikwy Bivteo ou Ba £xouv dnuioupynBel amo ekmaldeuTikouc.
AuTA Ta eKmalSeUTIKA Bivteo pumopouv va dnuoupynBouv o Tpelg SLadopETIKES TOXUTNTES
pHaBnong. Mmopouv va eivat SLaBéatpa oToug LaBnTEG TOU OXOAELOU Lo TO APXLKO OTASLO
™G LABnong, yla tn SuvatdtnTa avakAnong npolmdpxouoas Yvwong Kabwg Kal yla va
€Xouv oL paBntég tn duvatdtnta MPocBacng o€ AUTH OMOLASATIOTE OTLYUN KAl Ao
OTOoLOSNTIOTE PEPOG.

BApa 2. As€Lotnteg Kat Ikavotnteg Tou Ekmatdeutikol: Ekmaibeuon Twv ekMalSEUTIKWY yLa
TOV TPOTIO W ToV omoio Ba cuvepydlovtal PeTafl SLadoPETIKWY ELBIKOTATWY Kal TO Ttwe Oa
avarntuéouv (ouv-dnuloupynoouv) oxedla Madnong kot Anpoupytkotntoc. Katdption twv
EKTIOLOEVTIKWV YLaL TO WG Ba cuvepyalovtal pe akadnpaikolg Kal avepwtoug Tng
Blopnxaviag kat to mwe Oa kavouv STEAME Spaotnplotnteg o uBpLdika meptBaiiovra.
BonBela oTou¢ EKMALSEVTIKOUC yLa va avartuéouv §e€LOTNTEC woTe va yivouv
EUTIPOCAPUOCTOL NYETEC OTNV eKMaidevon oe cloud neptfarlovra. Na toug divetat
g\euBepia va Snuiloupynoouv.

BApa 3. Anploupyio avoLyTwy XWwpwv oTa UTIAPXOVTA OXOAEL 1 aVEYEPGN VEWV GYOAELWV E
TIEPLOGOTEPOUG AVOLXTOUG XWPOUC VLo CUVEPYOTIKY LABNoN HeTAY TwV HabnTwy péow
projects. Zxedlaaon ) mpocapoyr SUVAULKWY EUTIPOCAPUOCTWY TIPOYPAUUATWY OTIOUS WV
QVAAoyQ PE TLG LKOWOTNTEG KAl TLG OVAYKEG TWV HaBnTwv.

www.steame.eu
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(IT) CAPITOLO 7. RACCOMANDAZIONE POLITICHE

7.1 SOMMARIO
Il progetto STEAME - “STEAME: Guidelines for Developing and Implementing STEAME Schools” &
stato sviluppato e implementato da sette partner europei tra novembre 2019 e dicembre 2021:

e Cyprus Mathematical Society — Cipro (organizzazione coordinatrice)
e Istituto pedagogico di Cipro — Cipro

e Universita Pedagogica di Cracovia — Polonia

e Scuola privata di lingua inglese Prof. lvan Apostolov — Bulgaria

e Institute of Accelerating Systems and Applications (IASA) — Grecia

e Scuola Douka Ekpaideftiria AE-Palladion Lykeion-Doukas — Grecia

e |TC Pacle Morante Limbiate - Italia

| risultati prodotti e gli esiti conseguiti mirano a contribuire alla trasformazione del sistema educativo
europeo e al passaggio da Educazione 2.0 a Educazione 4.0.

Il concetto alla base & il modello educativo STEM — Scienza, Tecnologia, Ingegneria, Matematica.
Questo é stato ulteriormente elaborato e ampliato per includere le arti e l'imprenditorialita. Pertanto,
fornisce linee guida per lo sviluppo delle scuole STEAME, come scuole del futuro, che mirano a
trasformare la conoscenza in competenze e abilita attraverso nuove strutture, infrastrutture e attivita
di apprendimento, per mezzo dell’ "apprendimento basato su progetti" al fine di soddisfare le esigenze
contemporanee dell'Educazione 3.0 e 4.0 e le esigenze di Industria 4.0 e dei datori di lavoro.

II n

Secondo i lavori pubblicati dall'Organizzazione per la Cooperazione e lo Sviluppo Economico (Future of
Education and Skills) si possono identificare le seguenti sfide:

1. Le scuole e le universita di oggi sono “sovraccariche” nei loro contenuti e programmi. Di
conseguenza, gli studenti sono spesso privati del tempo sufficiente per acquisire e sviluppare concetti,
competenze e abilitd chiave. E tempo di spostare I'attenzione dei nostri studenti da "piu ore di
apprendimento a tempo di qualita per I'apprendimento e all'applicazione della conoscenza"

2. 1l contenuto dell'apprendimento e delle attivita deve essere di alta qualita se vogliamo che gli
studenti acquisiscano una comprensione piu profonda della conoscenza.

3. | curricula devono garantire equita e innovazione. Tutti gli studenti dovrebbero beneficiare dei
cambiamenti e degli sviluppi sociali, economici e tecnologici.

4. Un'attenta pianificazione, il continuo adattamento e la modernizzazione sono essenziali per
I'effettiva attuazione delle riforme e dei cambiamenti.

| risultati del progetto STEAME (www.steame.eu), forniscono soluzioni a queste sfide attraverso la
creazione di un modello di struttura scolastica, con proposte di azioni di apprendimento dinamico e
programmi di apprendimento, learning and creativity plans (piani di apprendimento e creativita),
nonché lo sviluppo di un curriculum che si avvalga del supporto dell’'insegnante e mostri come lavorare
in modo efficace e produttivo in una scuola STEAME.
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Il progetto STEAME ha sviluppato i seguenti output:

» OLl. Linee guida per curricula STEAME dinamici e adattivi
« 02.Linee guida per le attivita STEAME nelle scuole per due fasce d'eta

+ 03. Linee guida per la struttura organizzativa della scuola STEAME.

Durante il progetto, sono stati coinvolti importanti gruppi target di insegnanti, autorita scolastiche,
dirigenti, personale amministrativo, studenti, genitori e altri attori che sono stati interpellati laddove
le loro esigenze e aspettative sono state prese in considerazione grazie ai loro input, suggerimenti e
idee. Alcuni dei fattori chiave di successo identificati per la transizione e la trasformazione sono legati
a:

e Impegno da parte della direzione/autorita/dirigenti scolastici.

e Collaborazione tra docenti.

e Approccio centrato sullo studente.

e Approccio interdisciplinare.

e Applicazione di nuove metodologie: apprendimento basato su progetti, apprendimento
basato sull'indagine, approccio ibrido, classe capovolta, ecc.

¢ Nuovo ruolo dell'insegnante come mentore, facilitatore, coach, co-creatore.

e Riorganizzazione e riordino delle aule e degli spazi di studio — verso spazi aperti, laboratori
(Labs), spazi di apprendimento e creativita, lavoro di squadra.

e Utilizzo di strumenti digitali e processi e spazi abilitati dalla tecnologia.

e | vecchi piani di lezione diventano piani di apprendimento e creativita.

e Co-creazione e innovazione al centro.

e Sviluppo di insegnamento e apprendimento personalizzati.

¢ Collaborazione di scuole, insegnanti e studenti con l'industria e i ricercatori.

Le suddette raccomandazioni potrebbero contribuire ai seguenti passaggi volti alla realizzazione di una
scuola STEAME di successo, basata sul futuro modello sviluppato sia per le scuole di nuova
costituzione, sia per le scuole gia esistenti.

Cosa richiedeva e cosa offre il progetto STEAME:

Modello delle Scuole STEAME
Linee guida per le attivita STEAME nelle scuole
Linee guida per la cooperazione tra docenti di diverse discipline

Y VY

Y

Nuove strutture organizzative per le scuole STEAME
Formazione degli insegnanti per aiutarli ad adattarsi

Y V VYV

Cambiamento dinamico di curricula, strumenti, metodi
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Linee guida per
le attivita
STEAME

Linee guida per la
cooperazione

Formazione degli
insegnanti

Figure 7. 1: STEAME project Deliverables

7.2 IL CAMBIO DI PARADIGMA DEGLI AMBIENTI DI APPRENDIMENTO SCOLASTICO
Quali sono i passaggi fondamentali per trasformare le attuali strutture di apprendimento nelle scuole
in future strutture di apprendimento basate sul progetto STEAME?

3 passaggi per passare da Education 2.0 a Education 4.0

>

Passaggio 1. Conoscenza e apprendimento degli studenti della scuola: proteggere
I'apprendimento digitale attraverso video didattici creati dagli insegnanti. Questi video
didattici possono essere creati a tre diverse velocita di apprendimento. Essi dovrebbero essere
a disposizione degli studenti delle scuole per I'apprendimento iniziale, per ricordare le
conoscenze e per accedervi in qualsiasi momento e luogo.

Passaggio 2. Competenze e abilita dell'insegnante: formare gli insegnanti su come
cooperare tra diverse discipline e su come sviluppare (co-creare) piani di apprendimento e
creativita STEAME. Formare gli insegnanti su come collaborare con persone accademiche e del
settore e su come svolgere attivita relative a STEAME in ambienti ibridi. Aiutare gli insegnanti
a sviluppare competenze per diventare leader adattabili dell'istruzione cloud. Dare loro la
liberta di creare.

Passaggio 3. Creare spazi aperti nelle scuole attuali o costruire le nuove scuole con piu spazi
aperti per il lavoro cooperativo basato su progetti tra gli studenti delle scuole. Pianificare o
adattare curricula dinamici adattabili al cambiamento e adattabili alle competenze e alle
esigenze dello studente.

www.steame.eu
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(PL) ROZDZIAL 7. ZALECENIA DOTYCZACE POLITYKI OSWIATOWE)

7.1 STRESZCZENIE WYKONAW CZE

Projekt STEAME — ,STEAME: Guidelines for Developing and Implementing STEAME Schools” zostat
opracowany i wdrozony przez siedmiu europejskich partneréw w okresie od listopada 2019 do grudnia
2021:

»  Cypryjskie Towarzystwo Matematyczne — Cypr (organizacja koordynujgca)
*  Cypryjski Instytut Pedagogiczny — Cypr

» Uniwersytet Pedagogiczny w Krakowie — Polska

»  Prywatna Szkotfa Anglojezyczna im. prof. lvana Apostolova — Butgaria

» Instytut Systemow Przyspieszania i Aplikacji (IASA) — Grecja

»  Szkota Douka Ekpaideftiria AE-Palladion Lykeion-Doukas — Grecja

» ITC Pacle Morante Limbiate — Wiochy

Opracowane wyniki i osiggniete rezultaty miaty na celu przyczynienie sie do transformacji
europejskiego systemu ksztatcenia i wdrozenia transformacji od Edukacji 2.0 do Edukacji 4.0.

Wyjsciowa koncepcjg jest model edukacyjny STEM — Nauka, Technologia, Inzynieria, Matematyka.
Zostat on dalej opracowany i rozszerzony o Sztuke i Przedsiebiorczos¢. Wobec tego wyniki projektu
zawierajg wytyczne dotyczace rozwoju szkét STEAME, jako szkdt przysztosci, ktdrych celem jest
zastgpienie wiedzy przez kompetencje i umiejetnosci poprzez nowe struktury nauczania, infrastrukture
szkoty i dziatania edukacyjne oparte na nauczaniu projektowym, ktére spetniajg wspdtczesne
wymagania Edukacji 3.0 i 4.0 oraz odpowiadajg potrzebom Przemystu 4.0 i pracodawcéw.

Wedtug publikacji Organizacji Wspdtpracy Gospodarczej i Rozwoju (Przysztos¢ Edukacji i Umiejetnosci)
mozna zidentyfikowac¢ nastepujgce wyzwania:

1. Dzisiejsze szkoty i uniwersytety sg ,przecigzone” trescig i programem nauczania. W rezultacie
uczniowie sg czesto pozbawieni wystarczajacej ilosci czasu na przyswajanie i rozwijanie kluczowych
poje¢, zdolnosci i umiejetnosci. Nadszedt czas na przeniesienie uwage naszych uczniéw z systemu
,wiecej godzin nauki” do systemu opartego na ,jakosci wykorzystania czasu uczenia sie i zastosowania
wiedzy”.

2. Nauczane tresci i czynnosci edukacyjne powinny by¢ wysokiej jakosci, jesli chcemy, aby uczniowie
pogtebili swoje zrozumienie dla znaczenia wiedzy.

3. Programy nauczania powinny zapewnia¢ réwnos¢ dostepu i innowacyjnos¢. Wszyscy uczniowie
powinni czerpac korzysci ze zmian i osiggniec¢ spotecznych, gospodarczych i technologicznych.

4, Staranne planowanie, ciggta adaptacja i modernizacja sg niezbedne do skutecznego wdrazania
reform i zmian.

Wyniki projektu STEAME (https://steame.eu/) dostarczajg rozwigzan dla tych wyzwan poprzez

stworzenie modelu planu struktury szkoty z proponowanymi dynamicznymi dziataniami i programami
nauczani, planami uczenia sie i kreatywnosci, a takze opracowanie skupionego na nauczycielach
programu wsparcia w zakresie efektywnej i produktywnej pracy w szkole STEAME.

W ramach projektu STEAM opracowano nastepujgce wyniki::
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>
>
>

0O1. Wytyczne dotyczace dynamicznych i adaptacyjnych programoéw STEAME.
02. Wytyczne dotyczace zaje¢ STEAME w szkotach dla dwdch grup wiekowych.
03. Wytyczne dotyczace struktury organizacyjnej szkot STEAME.

W catym projekcie zaangazowane byty odpowiednie grupy docelowe nauczycieli, wtadz szkolnych,

kierownictwa/dyrektoréw, personelu administracyjnego, ucznidéw, rodzicéw i innych interesariuszy.

Zgtoszone przez nich potrzeby i oczekiwania zostaty wziete pod uwage podobnie jak ich wykorzystano

ich opinie, sugestie i pomysty. Niektdre ze zidentyfikowanych kluczowych czynnikéw sukcesu reformy

i transformac;ji to:

Zaangazowanie dyrekcji/wtadz/dyrektorow szkoty.

Wspodtpraca miedzy nauczycielami.

Podejscie skoncentrowane na uczniu.

Podejscie interdyscyplinarne.

Zastosowanie nowych metodologii — uczenie oparte na projektach, uczenie oparte na
dociekaniu, podejscie hybrydowe, odwrdcona klasa itp.

Okreslenie nowej roli nauczyciela jako mentora, facylitatora, coacha, wspéttwércy.
Reorganizacja i przearanzowanie sal lekcyjnych i przestrzeni do nauki — w kierunku otwartych
przestrzeni, laboratoriéw (Labs), przestrzeni do uczenia sie, kreatywnosci i pracy zespotowe;.
Wykorzystanie narzedzi cyfrowych oraz proceséw i przestrzeni wykorzystujgcych technologie.
Odejscie od tradycyjnych plandw lekcji do planéw uczenia sie i kreatywnosci.

Uznanie wspéttworzenia i innowacyjnosci podstawa nowego nauczania.

Rozwijanie spersonalizowanego nauczania i uczenia sie.

Nawigzywanie wspotpracy szkoét, nauczycieli i studentdw z przemystem i naukowcami.

Uwzglednienie wyzej wymienionych zalecen moze przyczynic sie do stworzenia udanego modelu szkot
STEAME tak w zakresie adaptacji obecnych szkét do tego modelu nauczania, jak i w odniesieniu do

szkét nowopowstajgcych.

Jakie byty potrzeby i jak odpowiada na nie projekt STEAME:

YV V V VY

YV VvV

Opis modeldw szkét STEAME;

Wytyczne dotyczace zaje¢ STEAME w szkotach;

Wytyczne dotyczgce wspdtpracy miedzy nauczycielami réznych dyscyplin;
Propozycja nowych struktur organizacyjnych dla szkét STEAME;

Szkolenie dla nauczycieli pomagajace w przystosowaniu sie do transformacji;
Dynamiczna zmiana w programach nauczania, narzedziach, metodach.
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Wytyczne dla
dziatan
STEAME

Wskazéwki dla
wspoétpracy
nauczycieli

Trening dla
nauczycieli

Figure 7. 1: Elementy projektu STEAME

7.2 ZMIANA PARADYGMANTU DOTYCZACEGO SRODOWISKA PRACY W SZKOLE
Jakie sg podstawowe kroki w celu zmiany obecnych struktur uczenia sie w szkotach na przyszte
struktury uczenia sie oparte na projektach STEAME?

3 kroki do przejscia z edukacji 2.0 na edukacje 4.0

» Krok 1. Wiedza i uczenie sie ucznidw: Bezpieczna nauka cyfrowa dzieki filmom edukacyjnym
stworzonym przez nauczycieli. Te filmy szkoleniowe mozna tworzy¢ w trzech réznych
szybkosciach uczenia sie. Powinny by¢ dostepne dla uczniéw w celu poczatkowego uczenia
sie, przywotywania wiedzy i uzyskiwania do niej dostepu w dowolnym czasie i miejscu.

»  Krok 2. Kompetencje i umiejetnosci nauczycieli: Szkolenie nauczycieli, jak wspotpracowac
miedzy réznymi dyscyplinami i jak opracowywac (wspottworzy¢) plany uczenia sie i
kreatywnosci STEAME. Szkolenia dla nauczycieli, jak wspotpracowaé ze Srodowiskami
akademickimi i przemystowymi oraz jak wykonywa¢ dziatania zwigzane ze STEAME w
srodowiskach hybrydowych. Pomoc dla nauczycieli w rozwoju kompetencji niezbednych dla
stania sie elastycznymi liderami edukacji w chmurze. Swoboda tworzenia.

» Krok 3. Tworzenie otwartych przestrzeni w obecnych szkotach lub budowanie nowych szkét z
wiekszg iloscig przestrzeni otwartych dla wspétpracy ucznidéw nad projektami. Planowanie
lub adaptacja dynamicznych programéw nauczania, ktére mozna dostosowaé do zmian
zachodzacych w otaczajgcym nas $wiecie i dostosowywaé do kompetenc;ji i potrzeb ucznia.

www.steame.eu
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(BG) TNABA 7. MPENMOPBKU 3A CTPATEIUA

7.1 Pe3tome Ha U3NbAHEHUETO
MpoekTbT STEAME - "STEAME: Hacoku 3a pa3sutne u npunaraHe Ha STEAME yunamwa" e paspaboteH
W U3MBJIHEH OT CEAEM EBPONENCKU NAapTHbOPU MexXay Hoemepu 2019 r. u aekemspu 2021 r.:

. Kunbpcko matemaTtuyeckm obuectso — Kunbvp (KoopamHupalia opraHmMsaums)
. Kunbpckn negarornyeckn MHCTUTYT — Knnbp

. Meparornueckun yHusepcuteT Kpakos — Monwa

. YacTHa aHrMCKa e3nKkoBa rumHasus ,Mpod. MBaH Anoctonos“— Bbarapus

. MHCTUTYT 3a yCKOpUTENHU cucTemun U npunoxkeHus (IASA) — Mopums

. Yumnuuwe Ayka Eknanaedtupua AE-ManaanoH JInknoH-AyKkac — Mpums

. ITC Nakne MopaHTe JIumbuar - Utanus

MocTUrHaTMTe pe3ynTatM W M3paboTeHUTe MpPOAYKTM MMaxa 33 LUen fJa JonpuHecat 3a
TpaHchopmaLmATa Ha eBponeickata obpasosaTesiHa cuctema u npexoga ot ObpasosaHue 2.0 KbM
ObpasoBaHue 4.0.

OcHoBHaTa KoHuUenuua e obpasosaTenHuat mogen STEM — Hayka, TexHosorua, UH»KeHepcTBo,
MaTtematnka. Ta 6ewe [AOMBAHUTENHO pasBMTa M pPasWMpPeHa, 3a Ja BKAYM M3KYyCTBA MU
npeanpuemayectso. o TO3M HAYMH KOHUEeNnuuAaTa nNpeaocTaBA HACOKWM 3a pa3sBuTue Ha STEAME
YYMAMLWLA, KATO yymauuia Ha Obaeulieto, KOMTO MMaT 3a uen ga TpaHchopmmpaT 3HaHMATA B
KOMMETEHTHOCTU U YMEHMA UYPE3 HOBWU CTPYKTYPU, MHOPACTPYKTYpPU, y4ebHU AeNHOCTU, U MPOEKTO-
6a3npaHoO 0byyeHMe, KOUTO OTrOBaPAT Ha CbBPEMEHHUTE M3NCKBAHUA Ha ObpasosaHne 3.0 1 4.0 u
Hy»XXauTe Ha nHayctpma 4.0 n pabotogaTtenute.

Cnopega nybankaumm Ha OpraHmM3aumaTa 3a MKOHOMWYECKO CbTPYAHMYECTBO U pa3sutue, (bbaewe Ha
06pa3oBaHNETO M YMeHUATa) CbLLECTBYBaT CAeAHUTE NpeAn3BUKaTeNCTBa:

1. YuebHOTO cbabpXaHMe U yyebHaTa Mporpama Ha CbBPEMEHHUTE YUMIULLA U YHUBEPCUTETU ca
"npetoBapeHun". B pe3yaTaT Ha TOBa yYEHULIUTE YECTO Ca NLLEHW OT AOCTaTbYHO Bpeme, 3a [a YCBOAT
KAOUYOBM KOHLLeNUUKW, U aa npuaobuat u passuaT cnoCOBHOCTU U yMeHUA. Bpeme e Aa M3MeCcTMm
¢$OKyca Ha HaWwWTe yYeHULM OT ,MOBEYE YAaCoBE YYEHE KbM KaUeCTBEHO BpeMe Ha YYeHe U1 NpuaaraHe
Ha 3HaHMATa"

2. Y4ebHOTO cbabpKaHWe U geNHOCTUTe TpabBa A3 6bAaT C BUCOKO KAYeCcTBO, aKO MCKaMe yYeHULUTe
43 NpuaobusT no-3aaba60o4eHn No3HaHUA

3. YyebHuTe nporpamu Tpabea Aa ocUrypsABaT paBeHCTBO M MHOBaUMK. BCUYKK CTyaeHTH TpsbBa aa ce
Bb3M0/13BaT OT COLMANHN, UKOHOMMUYECKM U TEXHONIOTUYHU MPOMEHMU U Pa3BUTHE.

4. BHMMAaTE/NIHOTO NJlaHMpaHe, HenpeKkbcHaTaTa afanTauus U MoAepHU3aumsaTa ca OT CbLLECTBEHO
3Ha4YeHue 3a epeKTUBHOTO OCbHLLECTBABAHE Ha pepopmMUTE U NPOMEHUTE.

PesynTtaTute ot npoekta STEAME (www.steame.eu ), npeaocTaBAT peweHna Ha Tesun

npean3BMKaTENCTBA Ype3 Cb3AaBAHETO HA MOAEN Ha YUYMULLHA CTPYKTYPA C NPea/IoxKeHM
ANHAMWYHM y4ebHM aencTema U yuebHM Nporpamm, NAaHOBE 3a y4eHe M TBOPYECTBO, KaKTo U
pa3paboTBaHe Ha OPUEHTUPAHA KbM YUMTENA NOAKPENa 3a TOBA KakK Aa pabotuTte epeKTUBHO U
npoayktusHo B STEAME yunnuwe.
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MpoekTbT STEAME pa3paboTtu cnegHuTe KpaliHU NPOAYKTU:

> O1. Hacoku 3a AMHAMMYHU M adanTUBHU y4ebHM nporpamu 3a STEAME
> 02. Hacoku 3a aenHoctuTe no STEAME B yunnuuia 3a ABe Bb3pacToBU rpynu
> 03. Hacoku 3a opraHu3saunoHHa CTpyKkTypa Ha STEAME yunnuuwe.

Mo Bpeme Ha uenuna NPoeKT 6sxa BKNHOUYEHM CbOTBETHUTE LIeNIeBU FPYNUN YUUTENN, YUUAULLHWN OPraHi,
MEHUAXMBHT/PbKOBOAUTENN, CAYKUTENM HA AAMWHUCTPAUMATA, YYEHUUM, POAUTENUN U APy
3aMHTEPECOBAHM CTPAHU, KbAETO TEXHUTE HYXKAM M OYaKBaHUA, bAXa B3ETU NoL BHUMAHWE, @ TEXHUTE
NPUHOC, NPeaoXKeHUs U naen 6axa M3NoN3BaHM KaTo cpeacTBa 3a pa3paboTBaHe Ha NPOAYKTUTE..
YcTaHoBeHUTe BAxXa cegHUTE KAOUYOBM YCIOBMA 3a YCNeX Ha Npexoaa M TpaHchopmaumaTa:

. AHra)KMMeHT OT CTPaHa Ha PbKOBOACTBOTO Ha yunaumiLeTo/opraHnTe/pbKoBoguTENMUTE.

. CbTPY4AHUYECTBO MEXKAY yunTenure.

. MoaxoA, CbCpeaoTOHEH BbPXY YUeHULUTE.

. UNHTepAMCUMNIMHAPEH NOAXOA,

. MpunaraHe Ha HOBM METOZ0/M0TUN — NpoeKTobasmpaHo obydyeHue, UscneaBaHe, XMbpuaeH

noaxon, o6bpHaTa KiacHa cTas u gp.

. HoBa pons Ha yunTens Kato meHTop, GacuanTaTop, TPEHbOP, CbCb3aaTeN.

. PeopraHusauma v npenogpeskaaHe Ha KAacHUTe cTauM M y4yebHWTe NPOCTPaHCTBA — KbM
OTKPUTM NPOCTPAHCTBA, NabopaTopum, y4ebHM 1 TBOPYECKM NMPOCTPAHCTBA, MPOCTPAHCTBA 3a
paboTa B ekun.

. M3nonssaHe Ha [AWMMUTAZHU MHCTPYMEHTM W TeXHOMOorM4Ho-obopyaBaHM npouecn wu
MpPOCTPaHCTBa.

. YpouHuTe NNaHOBE Aa Ce NPEeBbPHAT B M/1aHOBE 3a yYeHe U TBOPYECTBO.

. KONIeKTMBHOTO TBOPYECTBO M MHOBALMUTE Ca OT K/OYOBO 3HaYEHue.

. Pa3suTHe Ha NepcoHaNM3nPaHOTO NpenoaasBaHe u yyeHe.

. CbTPYAHNYECTBO Ha YUYMAULLE, YUUTENIN U YHEHULM C MHAYCTPUATA U U3cnedosaTenure.

lfopenocoyeHUTe MNPEnopbku Buxa Moran Aa AonNpuUHecaT 3a CAeAHUTE CTbMKUM KbM YCMELHOo
cb3faBaHe Ha mogen Ha STEAME yumnuuwe Ha 6baeweto, pa3paboTeH 33 HOBOCH34aAeHM, KAKTO M 33
CbLLECTBYBALLMTE yUMAnLLA.

KakBo e Heobxoammo 1 6elle an To ocurypeHo oT npoekta STEAME:
Mogen Ha STEAME yunnunwa

\%

> Hacoku 3a STEAME aerHOCTUTE B yuMamLwaTa

> Hacoku 3a cbTpyAHMYECTBO MEXKAY YUUTENUN OT Pa3INYHWN AUCUMNINHU
> HoBwn opraHmMsaumoHHu cTpyKTypu 3a STEAME yunaunwa

> ApanTtupauo obyyeHue 3a yuutenute

> OnHamunyHa NnpomsaHa B y4ebHUTE Nporpamm, MHCTPYMEHTU, METOAU
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Hacoku 3a STEAME
AenHocTuTe B

yumunuwar
HacoKku 3a
CbTPYAHUNYECTBO
STEAME
O6yueHue 3a HoBu
yuutenm OpraHu3auuoHH

N CTOVKTVDU

®urypa 7. 1: Mpoayktn Ha aSTEAME npoeKT

7.2 MPOMAHATA HA MAPAANTMATA HA YHYEBHUTE CPEAN B YHYUSTULLIATA
Kon ca OCHOBHWUTE CTLMKM 33 MPOMAHA Ha HaCTOALWMTE YYEBHM CTPYKTYpPU B yumnuwiata B 6baewm
CTPYKTYpW 3a npoekTo-6a3mpaHo STEAME obyueHune?

3 CtbnKuM 3a npomsaHa ot O6pasoBaHue 2.0 Ha O6pasoBaHue 4.0

» Crbnka 1. 3HaHUA U yyeHe OT yYeHuuM B yunauuwe: CurypHo undposo obyyeHue 4pes yuebHu
BUIEOKANMOBE, Cb3AaLeHN OT yumtenu. Tesm yyebHM BuAaeoknunose moraT ga bbaat
Cb34afeHN 3a TPU Pas/IMYHM MHTEH3MBHOCTM Ha obyyeHue. Te cnepBa ga 6baat Ha
pa3noNoOXeHWe Ha yYeHUUUTE B YYMAMLLATA 32 MbPBOHAYaNHO Hay4yaBaHe, 32 MPUNOMHAHE Ha
3HaHWATA W 33 JOCTHN A0 TAX N0 BCAKO BPEME U BCAKO MACTO.

» Crtbnka 2. KOMNeTeHTHOCTM U ymeHMA Ha yuuTenute: ObyyaBaHe Ha yuuTenuTte no
PasINYHUTE OUCLUNAMHM KaK Aa CM  CbTPYAHMYAT M KaK Aa cb3gasat cbBmecTHO STEAME
naaHoBe 3a yyeHe M TBopyecTBo. ObyyaBaHe Ha yuyUTeINTE KaK Aa CU CbTPyAHMYAT C XopaTa
OT aKaeMW4YyHUTE Cpean M MPOMULLNAEHOCTTA, W Kak ga nposexaat STEAME peiHoctu B
xmbpugHu cpean. lMognomaraHe Ha yuyuTesIMTe Ja pPasBUAT  KOMMETEHTHOCTM 3a
NnpeBpbLLAHETO UM B aAanTUBHM pbKoBOAUTENM HA obpa3oBaHMe. OcurypsBaHe Ha cBobosa
32 TBOPYECTBO Ha yunTenuTe.

» Crtbnka 3. Cb3gaBaHe Ha OTKPUTU NPOCTPAHCTBA B HACTOALLMTE YYMAULLA AU U3TPaXKAAHE Ha
HOBMUTE Y4YM/IMLLA C MOBEYE OTBOPEHW NPOCTPAHCTBA 33 MPOEKTO- HasuMpaHa KoonepaTusHa
paboTta mexay ydyeHuuuTe B yunauie. MaaHMpaHe uam agantmpaHe Ha GUHaAMUYHU y4ebHM
nporpamu, npuUcnocobMmm KbM MPOMEHUTE U MPUCIOCOBMMM KbM KOMMETEHTHOCTUTE U
HY»KAMTE Ha yYeHMKa.

www.steame.eu
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(ES) CAPITULO 7. RECOMENDACIONES DE POLITICA

7.1 Resumen del proceso de ejecucion

El proyecto STEAME - “STEAME: Reglas generales para desarrollo e implementacion de las escuelas
STEAME” fue desarrollado e implementado por siete socios europeos entre noviembre de 2019 y
diciembre de 2021:

e Sociedad Matematica de Chipre — Chipre (Organizacion coordinadora)
¢ Instituto Pedagdgico de Chipre — Chipre

e Universidad Pedagdgica de Cracovia - Polonia

e Escuela privada de inglés Prof. lvan Apostolov - Bulgaria

e Instituto de Aplicaciones y Sistemas de Aceleracion (IASA) - Grecia

e Escuelas de Douk SA-Escuela Palladion Lyceum-Doukas - Grecia

e |ITC Pacle Morante Limbiate - Italia

Los resultados obtenidos y los productos elaborados tenian por objetivo contribuir a la transformacion
del Sistema educativo europeo y a la transicién de la Educacion 2.0 a la Educacién 4.0.

El concepto subyacente es el modelo educativo STEM: Ciencia, Tecnologia, Ingenieria y Matematicas,
que ha sido elaborado y ampliado ain mas con el fin de incluir las Artes y el Emprendimiento,
proporcionando de esta manera reglas generales para el desarrollo de las escuelas STEAME como
escuelas del futuro cuyo objetivo es transformar el conocimiento en competencias y habilidades a
través de nuevas estructuras, infraestructuras y actividades de aprendizaje mediante el "aprendizaje
basado en proyectos" que cumplan con los requisitos contemporaneos de la Educacion 3.0y 4.0.y las
necesidades de la Industria 4.0 y de los empleadores.

Segun publicaciones de la Organizacién para la Cooperacidon y el Desarrollo econdmicos (Futuro para
la Educacion y las Competencias) se pueden identificar los siguientes desafios:

1. Las escuelas y universidades de hoy estan "sobrecargadas" en cuanto a su contenido y curriculos.
Como resultado los estudiantes resultan privados de tiempo suficiente para adquirir y desarrollar
conceptos, habilidades y destrezas clave. Ya es hora de cambiar el enfoque de nuestros estudiantes de
"mas horas dedicadas al aprendizaje a tiempo de calidad del aprendizaje y aplicacion de los
conocimientos".

2. El contenido del aprendizaje y las actividades deberian ser de alta calidad si queremos que los
estudiantes adquieran una comprensién mas profunda del conocimiento.

3. Los curriculos deberian garantizar la igualdad y la innovacién de modo que todos los estudiantes se
puedan beneficiar de los cambios y desarrollos sociales, econdmicos y tecnoldgicos.

4. La planificacién cuidadosa, la adaptacién continua y la modernizacidon son esenciales para la
implementacién efectiva de reformas y cambios.

Los resultados del proyecto STEAME (www.steame.eu) proporcionan soluciones a estos desafios a

través de la creacion de un modelo de plan de estructura escolar con propuestas de acciones de
aprendizaje dinamico y programas de aprendizaje, planes de aprendizaje y creatividad, asi como el
desarrollo de un curriculo centrado en el docente sirviéndole de apoyo en su trabajo de modo eficazy
productivo en una escuela STEAME.
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El proyecto STEAME ha desarrollado los siguientes productos finales:

\;
>

>

O1. Reglas generales para el curriculo STEAME dinamico y adaptable

02. Reglas generales para las actividades STEAME en las escuelas para dos diferentes grupos
de edad

03. Reglas generales para la estructura organizativa de las escuelas STEAME

A lo largo del proyecto, se involucraron grupos destinatarios relevantes de profesores, autoridades
escolares, gerentes / directores, personal administrativo, estudiantes, padres y otras partes
interesadas, cuyas necesidades y expectativas se tomaron en consideracidn aprovechando sus aportes,
sugerencias e ideas. Algunos de los factores clave de éxito identificados para la transicion vy

transformacién estan relacionados con:

Compromiso por parte de la gerencia/las autoridades/los encargados del centro.
Colaboracién entre los profesores.

Aprendizaje centrado en el estudiante.

Enfoque interdisciplinario.

Aplicacion de nuevas metodologias — aprendizaje basado en proyectos, ensefianza reflexiva,
enfoque hibrido, el aula invertida, etc.

Nuevo rol del docente como mentor, facilitador, instructor, cocreador.

Reorganizacién y reordenacién de las aulas y espacios de estudio en espacios abiertos,
laboratorios (Labs), espacios de aprendizaje y creatividad, trabajo en equipo.

Uso de herramientas digitales, al igual que procesos y espacios habilitados por la tecnologia.
Los planes de las clases previamente usados se convierten en planes de aprendizaje y
creatividad.

La creacion en colaboracion y la innovacién tienen un papel clave.

Desarrollo de ensefianza y aprendizaje personalizados.

Colaboracién entre escuelas, profesores y estudiantes con la industria y los investigadores.

Las recomendaciones arriba mencionadas podrian contribuir a los siguientes pasos hacia una creacién
exitosa de un modelo de la escuela STEAME del futuro, desarrollado tanto para escuelas recién creadas
como para escuelas ya existentes.

Lo que se necesitaba y lo que ya ha sido proporcionado por el proyecto STEAME:

VVVYVV

\%

Un modelo de escuelas STEAME

Reglas generales para las actividades de STEAME en las escuelas

Reglas generales para la cooperacidn entre profesores de disciplinas diferentes
Nuevas estructuras organizativas para las escuelas STEAME

Formacion de profesores para ayudarles a adaptarse

Cambio dinamico de los curriculos, las herramientas y los métodos
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Figura 7. 2: Productos finales de un proyecto STEAME

7.2 EL CAMBIO DE PARADIGMA DE LOS ENTORNOS DE APRENDIZAJE ESCOLAR
¢Cudles son los pasos a seguir para la transformacién de las estructuras de aprendizaje actuales en
las futuras estructuras de aprendizaje basado en proyectos?

3 pasos a seguir para el cambio de la Educacion 2.0 a la Educacién 4.0

e Primer paso. Conocimiento y aprendizaje por parte de los alumnos en la escuela: Aprendizaje
digital asegurado a través de videos de aprendizaje creados por los profesores. Estos videos
de aprendizaje se pueden crear para tres niveles diferentes de intensidad. Los videos deben
estar a disposicidon de los alumnos en la escuela para aprendizaje inicial y para traer a la
memoria conocimientos previos, asegurando acceso a los mismos a cualquier hora y en
cualquier parte.

e Segundo paso. Competencias y habilidades de los profesores: Ensefiar a los profesores cdmo
colaborar entre las diferentes disciplinas y cdmo desarrollar (crear conjuntamente) planos de
aprendizaje y creatividad STEAME. Ensefiar a los profesores como cooperar con el personal
académico y de la industria y cémo hacer actividades STEAME relacionadas en entornos
hibridos. Suministrar ayuda a los profesores a desarrollar competencias para convertirse en
lideres adaptables a la educacién en la nube dandoles libertad de creacion.

e Tercer paso. Crear espacios abiertos en las escuelas actuales o construir nuevas escuelas con
mas espacios abiertos para el trabajo cooperativo basado en proyectos entre los estudiantes
de la escuela. Planificar o adaptar curriculos dinamicos adaptables a los cambios y adaptables
a las competencias y necesidades del alumno.

www.steame.eu
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(FR) PARTIE 7. RECOMMANDATIONS DE POLITIQUE

7.1 Résumé de la réalisation
Le projet STEAME - "STEAME : Directions de développement et application des écoles STEAME " est
développé et réalisé du novembre 2019 au décembre 2021par sept partenaires européens :

. La société des mathématiciens de Chypre / coordinateur du projet /

. L’Institut pédagogique du Chypre — Chypre

. Université pédagogique de Cracovie — Pologne

. Lycée privé bilingue de langue anglaise « prof. lvan Apostolov » - Bulgarie
. Institut de systémes d’accélération et d’applications (IASA) — Grece

. Douka Ekpaideftiria AE-Palladion Lykeion-Doukas School — Gréce

. ITC Pacle Morante Limbiate — Italie

Les résultats acquis et les produits réalisés avaient comme but de contribuer a la transformation du
systéme éducatif européen ainsi qu’a la transition de I’'Education 2.0 a I’Education 4.0.

La conception principale c’est le modéle éducatif STEM — Science, Technologie, Ingénierie,
Mathématiques. Elle a été complétée et élargie pour y inclure les arts et I’entreprenariat. De cette
facon la conception propose des directions de développement des écoles STEAME en tant qu’écoles
du futur ayant pour but la transformation des savoirs en compétences et savoir-faire par des nouvelles
structures, infrastructures, activités éducatives et formation a la base d’un projet qui correspondent
aux exigences contemporaines de I'Education 3.0 et 4.0 et aux besoins de lindustrie et des
employeurs.

Selon des publications de I'Organisation de collaboration économique et développement (Avenir de
I’éducation et des savoir-faire) il existe les défis suivants :

1. Le contenu scolaire ainsi que les programmes scolaires des écoles et des universités contemporaines
sont « surchargés ». D’ol le manque du temps pour les éléves a apprendre les conceptions clés et
d’acquérir et de développer des compétences et des savoir-faire. Il est temps qu’on dévie le focus de
nos éleves de « plus d’heures d’apprentissage vers un apprentissage effectif et une application des
savoirs »

2. Le contenu scolaire et les activités doivent étre de trés bonne qualité si on veut que les éleves
acquierent des connaissances approfondies

3. Les programmes scolaires doivent assurer de I'égalité et des innovations. Tous les étudiants doivent
pouvoir bénéficier des changements sociaux, économiques et technologiques et du développement.

4. La planification attentionnée, 'adaptation continue et la modernisation sont d’une importance
significative pour la réalisation effective des réformes et des changements.

Les résultats du projet STEAME, (www.steame.eu ), assurent des résolutions a ces défis par la création

de modele de structure éducative qui propose des démarches éducatives dynamiques et des
programmes scolaires, des projets d’apprentissage et de création ainsi que le développement d’un
support destiné aux professeurs pour les aider a travailler effectivement a I’école STEAME.
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Le projet STEAME a développé les produits finals suivants :

> O1. Directions de programmes scolaires dynamiques et adaptifs pour STEAME
> 02. Directions des activités selon STEAME dans des écoles a deux groupes d’age
> 03. Directions d’organisation de la structure d’une école STEAME.

Pendant la réalisation du projet ont été inclus les groupes cibles de professeurs, de structures scolaires,
de management / directeurs, employés dans I'administration, éléves, parents et d’autres personnes
concernées dont les besoins et les attentes ont été pris en considération et leurs contributions,
propositions et idées ont été utilisées pour le développement des produits. On a constaté les
conditions essentielles pour le succes de la transition et de la transformation suivantes :

. Engagement de la part de la direction de I'école.

. Collaboration entre les professeurs.

. Une approche focalisée sur les éleves.

. Une approche interdisciplinaire.

. Application de nouvelles méthodologies — éducation basée a des projets, recherche, approche
hybride, une salle de classe inversée etc.

o Un nouveau role du professeur en tant que mentor, facilitateur, moniteur, co-créateur.

o Réorganisation et réaménagement des salles de classe et des espaces scolaires vers des
espaces ouvertes, laboratoires, espaces éducatives et créatrices, espaces de travail en groupe.

. Utilisation d’outils numériques et de processus et des espaces technologiquement aménagés.

. Les plans des lecons doivent étre transformés en plans d’apprentissage et de création.

. La création collective et les innovations sont d’une importance significative.

. Développement d’un enseignement et d’un apprentissage personnalisés.

. Coopération des écoles, professeurs et éleves avec le monde de I'industrie et des chercheurs.

Les recommandations ci-dessus pourraient contribuer a la création réussie du modele d’école STEAME
de I'avenir, congu pour de nouvelles écoles ainsi que pour des écoles déja existantes.

De quoi a-t-on besoin et a-t-il été assuré par le projet STEAME :

> Un modele d’école STEAME

> Directions des activités aux écoles STEAME

> Directions de collaboration entre les enseignants des différentes disciplines.
> De nouvelles structures d’organisation d’écoles STEAME

> Une formation adaptée aux professeurs

> Un changement dynamique des programmes scolaires, outils, méthodes.
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Figure 7. 1: Produits du projet STEAME

7.2 Le changement du paradigme de I’environnement scolaire aux écoles
Quelles sont les démarches principales pour le changement des structures scolaires actuelles en
futures structures d’éducation STEAME basée sur des projets.

3 démarches pour un changement de 'Education 2.0 a ’Education 4.0

>

Démarche 1. Connaissances acquises par les éléves a I’école : Enseignement numérique par
des vidéo séquences créées par les professeurs. Celles-ci peuvent étre créées pour trois
niveaux différents d’éducation. Elles doivent étre a la disposition des éleves a |'école pour une
premiere approche, pour un rappel des connaissances et pour y avoir accés a tout moment et
partout.

Démarche 2. Compétences et savoir-faire des professeurs : Former les professeurs des
différentes disciplines comment collaborer et comment créer des projets STEAME
d’apprentissage et de création. Former les professeurs comment collaborer avec les
spécialistes des milieux académiques et industriels et comment effectuer des activités STEAME
dans un milieu hybride. Aider les professeurs a développer leurs compétences pour devenir
des directeurs adaptifs d’éducation. Assurer aux professeurs de la liberté de création.
Démarche 3. Aménagement d’espaces ouverts dans les écoles actuelles ou bien construire
dans les nouveaux établissements plus d’espaces ouverts destinés au travail coopératif entre
les éléves. Planification et adaptation des programmes scolaires dynamiques adaptables aux
changements, aux compétences et aux besoins de I'éléve.

www.steame.eu
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(DE) KAPITEL 7. STRATEGIEEMPFEHLUNGEN

7.1 ZUSAMMENFASSUNG

Das Projekt STEAME —,, STEAME: Leitlinien fiir die Entwicklung und Umsetzung von STEAME-Schulen”
wurde zwischen November 2019 und Dezember 2021 von sieben européischen Partnern entwickelt
und umgesetzt:

¢ Zypern Mathematische Gesellschaft — Zypern (Koordinierende Organisation)

e Zypern Padagogisches Institut — Zypern

e Padagogische Universitat Krakau — Polen

e Institut flir Beschleunigungssysteme und Anwendungen (IASA) — Griechenland
¢ Douka Ekpadetftiria AE-Palladion Lykeion-Doukas Schule — Griechenland

¢ |ITC Pacle Morante Limbiate — Italien

Die erzielten Ergebnisse und die entwickelten Produkte zielten darauf ab, zur Transformation des
europaischen Bildungssystems und zum Ubergang von Bildung 2.0 zu Bildung 4.0 beizutragen.

Das zugrunde liegende Konzept ist das MINT-Bildungsmodell — Naturwissenschaften, Technik,
Ingenieurwissenschaften, Mathematik. Es wurde weiter ausgearbeitet und um die Bereiche Arts and
Entrepreneurship erweitert. Damit gibt sie Leitlinien fir die Entwicklung von STEAME-Schulen vor, die
darauf abzielen, Wissen in Kompetenzen und Fahigkeiten durch neue Strukturen, Infrastrukturen und
Lernaktivitaten durch ,projektbasiertes Lernen” umzuwandeln, die den heutigen Anforderungen von
Bildung 3.0 und 4.0 gerecht werden und die Bediirfnisse von Industrie 4.0 und Arbeitgebern.

Laut Veroffentlichungen der Organisation flr wirtschaftliche Zusammenarbeit und Entwicklung,
(Zukunft von Bildung und Kompetenzen) lassen sich folgende Herausforderungen identifizieren:

1. Schulen und Universitaten sind heute inhaltlich und lehrplanmaRig , Uberlastet”. Dadurch wird den
Studierenden oft nicht genligend Zeit zum Erlernen und Entwickeln von Schliisselkonzepten,
Fahigkeiten und Fertigkeiten verwehrt. Es ist an der Zeit, den Fokus unserer Schiiler von "mehr Stunden
des Lernens auf eine hochwertige Zeit des Lernens und der Anwendung von Wissen" zu verlagern.

2. Die Lerninhalte und Aktivititen miissen von hoher Qualitdt sein, wenn wir wollen, dass die
Studierenden ein tieferes Verstdandnis des Wissens erlangen.

3. Die Lehrplane gewahrleisten Gleichstellung und Innovation. Alle Studierenden sollen von
gesellschaftlichen, wirtschaftlichen und technologischen Verdanderungen und Entwicklungen
profitieren.

4. Sorgfaltige Planung, kontinuierliche Anpassung und Modernisierung sind fir die wirksame
Umsetzung von Reformen und Verdanderungen unabdingbar.

Die STEAME-Projektergebnisse (www.steame.eu) bieten Losungen fiir diese Herausforderungen durch
die Erstellung eines Modells fiir einen Schulstrukturplan mit vorgeschlagenen dynamischen
Lernaktionen und Lernprogrammen, Lern- und Kreativitdtsplanen sowie die Entwicklung eines
lehrerzentrierten Lehrplans Unterstiitzung beim effektiven und produktiven Arbeiten in einer STEAME-
Schule.
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Das STEAME-Projekt hat die folgenden Produkte entwickelt:

e 1. Leitlinien fiir dynamische und adaptive STEAME-Lehrpldne
e 2. Richtlinien fir STEAME-Aktivitaten in Schulen fir zwei Altersgruppen
e 3. Richtlinien fir die Organisationsstruktur der STEAME-Schule.

Wahrend des gesamten Projekts wurden relevante Zielgruppen von Lehrern, Schulbehérden,
Management/Leitungen, Verwaltungspersonal, Schilern, Eltern und anderen interessierten Gruppen
eingebunden, wobei ihre Bediirfnisse und Erwartungen sowie ihre Beitrage, Vorschlage und ldeen
beriicksichtigt wurden. Einige der identifizierten Schliisselerfolgsfaktoren fiir den Ubergang und die
Transformation beziehen sich auf:

* Engagement der Schulleitung/Behérden/Leiter.

e Zusammenarbeit zwischen Lehrern.

e Schilerzentrierter Ansatz.

¢ Interdisziplindrer Ansatz.

¢ Anwendung neuer Methoden — projektbasiertes Lernen, forschendes Lernen, hybrider Ansatz,
umgedrehtes Klassenzimmer usw.

* Neue Rolle des Lehrers als Mentor, Moderator, Coach, Mitgestalter.

¢ Neuordnung und Neuordnung der Klassen- und Lernrdume — hin zu Freirdumen, Laboren (Labs), Lern-
und Kreativitatsraumen, Teamarbeit.

¢ Nutzung digitaler Tools und technologiegestiitzter Prozesse und Raume.

e Alte Unterrichtspldane werden zu Lern- und Kreativitatsplanen.

e Mitschépfung und Innovation im Mittelpunkt.

e Entwicklung von personalisiertem Lehren und Lernen.

e Zusammenarbeit von Schulen, Lehrern und Schiilern mit Industrie und Forschern.

Die oben genannten Empfehlungen koénnten zu den folgenden Schritten zu einer erfolgreichen
STEAME-Schule des Zukunftsmodells beitragen, das sowohl fiir neu gegriindete Schulen als auch fir
bestehende Schulen entwickelt wurde.

Was wurde bendtigt und was liefert das STEAME-Projekt:

e Modell der STEAME-Schulen

¢ Richtlinien fir STEAME-Aktivitaten in Schulen

e Leitlinien fiir die Zusammenarbeit zwischen Lehrenden verschiedener Fachrichtungen
¢ Neue Organisationsstrukturen fir STEAME-Schulen

e Ausbildung von Lehrern, um ihnen bei der Anpassung zu helfen

e Dynamischer Wandel von Curricula, Tools, Methoden
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Abbildung 7. 1: Leistungen des STEAME-Projekts

7.2 DER PARADIGMENWECHSEL DER SCHULEN LERNUMGEBUNGEN
Was sind die grundlegenden Schritte, um aktuelle Lernstrukturen in Schulen in zukinftige
projektbasierte STEAME-Lernstrukturen umzuwandeln?

3 Schritte zum Wechsel von Bildung 2.0 zu Bildung 4.0

e Schritt 1. Wissen und Lernen von Schilern: Sicheres digitales Lernen durch von Lehrern erstellte
Lernvideos. Diese Lernvideos kdnnen in drei verschiedenen Lerngeschwindigkeiten erstellt werden. Sie
sollen den Schiilerinnen und Schilern zum Erstlernen und Wiederholung jederzeit und an jedem Ort
zur Verfligung stehen.

e Schritt 2. Lehrerkompetenzen und -fahigkeiten: Ausbildung von den Lehrerkraften, zwischen
verschiedenen Disziplinen zusammenzuarbeiten und STEAME-Lern- und Kreativitatsplane zu
entwickeln (mitzugestalten). Ausbildung von Lehrerkraften, wie sie mit Hochschul- und
Industrievertretern kooperieren und STEAME-bezogene Aktivitaten in hybriden Umgebungen
durchfiihren kénnen. Hilfe fiir die Lehrer, Kompetenzen zu entwickeln, um anpassungsfahige Cloud-
Bildungsfuhrer zu werden. Gestaltungsfreiheit sichern.

e Schritt 3. Schaffen von Freirdaumen in bestehenden Schulen oder Bauen von neuen Schulen mit mehr
Freirdumen fir projektbezogenes kooperatives Arbeiten zwischen Schiilern. Planen oder Entwickeln
von dynamischen Lehrpldanen, die an Veranderungen angepasst und an die Kompetenzen und
Bediirfnisse der Studierenden angepasst werden kénnen.

www.steame.eu
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