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2 PREFACE

The following presentation contains the contributions presented at the First
TIM Multiplier Event National Conference held on the 23™ of October 2019 in
Chania, Greece.

The Event has been developed in the context of the activities of the TIM project
“Theatre in Mathematics", funded with the support of the Erasmus+
programme of the European Commission, Key Action 2: Cooperation for
innovation and exchange of good practices - Strategic Partnership for School
Education.

This publication reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information
contained therein.

These proceedings are available on the TIM Moodle Platform.
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3 ACKNOWLEDGEMENT

This report, deliverable DE1.1 E1 Chania Multiplier Event - Proceedings was
prepared by TUC to report on the Multiplier Event E1 - First National Event
organized in Chania, 23 October 2019. All project partners participated in the
event and provided presentations of the members of the TIM consortium along
with all the expected outputs. These presentation can be found in this
deliverable.
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This deliverable contains the presentations made during the E1 - First TIM
National Event that was organized by TUC in Chania, 23 October 2019.

The event followed the schedule decided by the by the Management Board and
included presentations about the aim, objectives, outputs and workplan of the
project, presentations by experts on Mathematics Education and Theatre in
Education, presentations made by teachers employing theatrical approaches
in their teaching in Mathematics and open discussion with the participating
stakeholders and many teachers in primary and secondary education.

The event also presented the TIM methodology by means of two workshops
organized by the Italian partners (Mathemart) and the Norwegian partners
(Process Drama).

TUC has exploited its contacts to ensure a wide participation in the event
including university professors, decision makers, education managers, and
representatives of associations of teachers of Mathematics, representatives of
local authorities and public authorities in education, primary and secondary
teachers of mathematics.

Another major objective of the event was to present the TIM e-learning
platform and invite the participants to use it and, thus, become members of
the TIM Community of Practice. In particular, TUC, has set up before the event
a “course space” within the platform dedicated to the event, sent information
to all registered participants on how to use the platform to access the event
materials as well as how to proceed, after the event, on the issue of their
certificates. All certificates of participation were issued electronically, vial the
e-learning platform, and instructions were given to the participants on how
they can find and download them.

All participants received printed information about the project and its
objectives while all materials used and presented during the event were
uploaded and are available via the e-learning platform.

The event was organized one day after the end of the C3 training event that
pilot-tested the TIM methodology with children of two age groups: Primary
school and Secondary school students. Both the events attracted the attention
of local media (newspapers and radio stations) and special articles were
devoted to the event and the TIM project.

The following sections contain the slides used by the presenters during the
event.
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5 SLIDES

5.1 PROJECT CONSORTIUM - COREP

Presentation made by Maurizio Bertolini (COREP) with general information
about the Coordinator organization of the project.

UNIVERSITY OF TURIN (Italy)

Social and Community Theatre
Centre

Chania - October23rd, 2019

é SOCIAL COMMUNITY THEATRE CENTRE
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SCT Centre outside Europe

E SOCIAL COMMUNITY THEATRE CENTRE

SCT Methodology

We have our specific methodology that through theatre and its
creative process produces change, empowerment of life skills,
growth of the person and of the relationships between persons

and between groups

In the field of “Education and training” our methodology is mainly
developed through the social theatre workshop

E SOCIAL COMMUNITY THEATRE CENTRE
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Educationand training

Masterin Social and Community Theatre
(since 2004 — 4 editions)

* Mathemart—teaching mathematicsin the theatre workshop
(since 2011)

* Socialand Community Theatre school (since 2017)
* Trainingfor educators (since 2004)
* Trainingfor nurses (since 2005)

* Trainingforsocial enterpreneurs (since 2013)

@ SOCIAL COMMUNITY THEATRE CENTRE

www.socialcommunitytheatre.com

https://www.facebook.com/socialcommunitytheatre/

Youtube - goo.gl/3ujADp

@ SOCIAL COMMUNITY THEATRE CENTRE
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5.2 PROJECT OVERVIEW

Presentation made by Maurizio Bertolini (COREP) with general information
about the project, its partners, workplan and expected outputs.
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THEATRE IN MATHEMATICS

TIM - Theatre in Mathematics
Project Number: 2018-1-1T02-KA201-048139

PROJECT OVERVIEW

MAURIZIO BERTOLINI
Corep - SCT Centre

Multiplier event E1

Chania - Greece

Co-funded by the RaEh
Erasmus+ Programme x %
of the European Union
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KA2 - Cooperation for innovation and
exchange of good practices

Strategic Partnership for school education

CONSORTIUM

o Italy

o COREP, Consorzio per la Ricerca e I'Educazione
Permanente (coordinator), Torino

o ASL TO 3, DORS, Collegno

o Norway - HVL, Western Norway University Of
Applied Sciences, Bergen

o Greece - TUC, Technical University of Crete,
Chania

o Portugal - ASTA, AlbiAsta, Covilha

10
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TIM main objectives

Face the main obstacles in the way of teaching and
learning mathematics providing a new
methodology - TIM Methodology - to teach
mathematics, using drama and theatre workshop.

Addressing any context or level of literacy of the
students within the range 8-14 years old.

The main target group will include teachers and
student teachers. Secondary target students,
schools, universities, Institutions that deals with
mathematical education...

TIM outputs

o O1TIM - Methodology Manual
o O2TIM - e-Learning platform

o 03 TIM - Theatrical conference “The fear of
mathematics”

o 04 TIM - Scientific Publication
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TIM events

o LITTA - Learning/teaching/training
activities

o TPM - Transnational project
meetings

o Multiplier events

The workflow

We start sharing the experience gained:

o C1 (LTTA) - December 2018 - Turin -
“"Mathemart Sharing”

o C2 (LTTA) - March 2019 - Bergen - “Process
drama sharing”

oy

12
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The workflow

We experiment the TIM methodology:

o C3 (LTTA) - October 2019 - Chania -
“TIM pilot - test”

The workflow

We teach and spread the TIM Methodology:

C4 (LTTA) - April 2020 - Covilha - “TIM training
for trainers”

December 2020 - June 2021. 5 trainers per
country (20 in total) use the TIM Methodology
in workshops with 20 students and 20 teachers
each. In total at least 400 teachers and 400
students are trained within the end of the project.

13
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The workflow

In the meanwhile the theatrical conference

“"The fear of mathematics” is being born:

C5 (LTTA) - February 2020 - Turin - “First
session of rehearsal”

C6 (LTTA) - September 2020 - “Final session
of rehearsal, the show is ready”

The workflow

In the meanwhile...

TUC, with all the partners, is working at the
TIM e-learning platform (02)

HVL, with Corep and Dors, is working at the
4 scientific articles (04)
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o Chania M13, Oct 2019 (TUC)

o Covilha M20, Apr 2020 (ASTA)

Bergen M27, Nov 2020 (HVL)

e}

Torino M35, Jul 2021 (COREP)

O

Multiplier Events

TIM website

www.theatreinmath.eu

To join the Virtual Community:

facebook.com/theatreinmath

TIM REFERENCE & CONTACTS T[
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THEATRE IN MATHEMATICS

THANK YOU FOR
YOUR ATTENTION!

oy
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5.3 PROJECT CONSORTIUM - HVL

Presentation made by Tor-Helge Allern with general information about HVL.

\ Western Norway
University of
Applied Sciences

Main campus: Bergen

For faculties — 16 000 students

A merged institution

» From January 2017, Bergen University College merged
with two university colleges to form Western Norway
University of Applied Sciences.

16,000 students - one of the largest higher education
institutionsin Norway.

The new institution offers a broad range of academic
programmes at Bachelor’s, Master's and PhD levels.

Four faculties
» Faculty of Business Administrationand Social Sciences
Faculty of Education, Arts and Sports

>
» Faculty of Engineering and Science
B>

Faculty of Health and Social Sciences

16
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Faculty of Education,
Arts and Sports

» 6200 students, 55 Ph.D.-students— from BA and MA
to Ph.D.

» Fivecampuses: Four in regions outside Bergen.
» Teacher-and Pre-school teacher training are

the

major fields.

» Four institutes

>

>
>
>

Dep.
Dep.
Dep.

Dep

of Sport, Food, and Natural Sciences
of Arts Education
of Pedagogy, Religion and Social Studies

. of Language, Literature, Mathematics and

Interpreting

Research

in Faculty of Education, Arts and Sports

» Five research cenires

» CASE — Creativity, Arts and Science in Education

3
'8 20X*
// pgll

THEATRE IN MATHEMATICS

Sogndal
Bergen

Haugesund

The Norwegian National Centre for Food, Health and Physical Activity

Centre for Arts, Culture and Communication
Centre for Educational Research

KindKnow— Kindergarten Knowledge Centre for Systemic Research on

Diversity and Sustainable Development

» Five research programs

>
>

>
>
>

Arts, Creativities and Cultural Practices
Languages, Communication and Learning
Professionaland Applied Research in Education
Sustainability, Participation and Diversity

Sports, Physical Activity and Food

17
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Research relevant to TIM at one of five research centres

CASE - Creativity, Arts and Science in Education

» ART@CREATIONS

» Producing knowledge through artistic inquiry within a science education framework. An international network of
artists within the European Commission’s Horizon2020 project, Coordinated by HVL.

» DigiSus

» Sustainable digital practices (SDPs) in kindergartens supporting playing and learning in literacy and arts practices.

» The Global Science Opera

» To envision, create, produce and perform operas as a global community — A meeting point of science and art, of
pupils and scientists, of all human cultures, of research and practice.

Relevant research in research PROGRAMS

Sustainability, Participation and
Diversity

» Critical mathematics education in multilingual classrooms.
» A large Norwegian Research Councilfunded project.

» Teaching argumentation for criticalmathematicseducationin
multilingual classrooms” - running from 2018-2021.

» Lived Democracy in school

» The project studies how democracy is lived and learned in education. In
particular: how classroom discussions on societal issuescan promote
democratic Bildung, and the cultural conditions for such development.

» Societal and socialtopicsin the students’ local community are used to
catalyze classroomdiscussionsand learning situations.

18



3*8 20X*
// pgll
[ b2
Co-funded by the e
Erasmus+ Programme L
of the European Union

THEATRE IN MATHEMATICS

Applying drama in mathematics -
Out of Syria — A process drama in mathematics ...

Associated partners to HVL in
Norway

» University of Tromse — The Norwegian Arctic University

» Associated Professor of mathematics, Ove Gunnar Drageset, who
initiated the Norwegian project.

» Collaboration on the Norwegian project with THA since 2014

» Processdrama in mathematics with change of roles and perspectives

» Nord university
» Professor of Mathematics Mohamed el-Ghami
» Professorof drama and theatre, Director Anne Meek

5.4 PROJECT CONSORTIUM - TUC

Presentation made by Nikos Pappas. Slides integrated with the presentation of
Output O2.

19
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+ Belongs to the Electrical and Computer Engineering
School of the Technical University of Crete

~ 30 faculty staff members

~ 20 lab teaching staff members
~ 200 undergraduates per year
offers Diplomas, MEngs, PhDs

« Is the first lab of ECE School since 1990
faculty members (3)
permanent staff (6)
many undergraduate/postgraduate students

20
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+ Has participated in more than 60 European R&D
projects, and several national projects

« Cooperated with the major organizations in
European industry & academia

« TUC/MUSIC has also participated in several
European Networks of Excellence

The Coursevo platform T [ M

THEATRE IN MATHEMATICS

* A multilingual, multifunctional, multimedia oriented
platform that supports communities by providing
them with activity spaces to

co-work in projects (knowledge creation)

organize, describe, share and re-use digital
resources (knowledge management)

support learning processes (knowledge transfer)

21
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« 2005 - 2010: Courses

Launched and used to support ECE School in TUC
employing a Blended Learning Approach

+ 2010 - 2016: MOLE

Extended with various multimedia services(video
conferences, video presentations synchronized
with slides), mechanisms to support multi-
linguality

MOLE adopted a multi-tenant architecture to
enable the support of multiple independent
learning spaces

Used in various EU and national projects

2 8 20 %

/%
Coursevo Platform Evolution T/[/M

2

THEATRE IN MATHEMATICS

+ 2016-today: Coursevo

Improved learning experience design/execution
(new services introduced: course structure/units,
learning paths, online classrooms and working
spaces)

Enabled authentication via popular social networks
Introduced the Activity Space concept by allowing:
* Projects (Collaboration),

» Repositories (Content Sharing),
» Courses (Learning)

22
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5.5 PROJECT CONSORTIUM - DOORS

Presentation made by Vincenzo Rubino and Simonetta Lingua. Slides
integrated with the presentation of Assessment methodology.

//3‘8;3‘,* )
DORS —HEALTH PROMOTING CENTER T[M

THEATRE IN MATHEMATICS

Who we are

We are a documentation center established by the Region of
Piedmont in 1998.

Working at the center is a group of professionals in
documentation, communication, planning, training, and
evaluation who provide the Center’s services:

To disseminate the culture and practice of health prevention
and promotion and to facilitate actions for their development
in various sectors with an equity focus

To facilitate the process of knowledge transfer and exchange

To make accessible robust and updated documentation for

planning, managing, and evaluating health promotion and
revention projects and interventions via the inter-sectoral
ealth in All Policies approach

23
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Dors will

contribute to the general and quality managment of the
progect

Lead the assessment and the evaluation of:
TIM methodology design,
Teachers training design,
Development of TIM activities,
Exercises and toolkit for teachers

Write a scientific article about the results of assessment and
impact evaluation of TIM metodology on the self efficay
and competences of the teachers trainer and teacher

Contribute to dissemination and exploitation of the project

5.6 PROJECT CONSORTIUM - ASTA

Presentation made by Sergio Novo to present ASTA and its role in the project.
No slides used during this presentation, the site of ASTA was projected instead.

24
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NIA

CRIACOES

CANTICO NEGRO | 2019 ODISSEIA | 2018 PARADJANOV | 2018
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TIM " TELLME

SERVICO EDUCATIVO

CICLO DE TEATRO UNIVERSITARIO DA BEIRA INTERIOR ENSINARTE - MVOSTRA DE TEATRO ESCOLAR DA BEIRA INTERIOR

5.7 PROJECT OUTPUTS — O1 — TIM METHODOLOGY MANUAL

Presentation made by Maurizio Bertolini (COREP) on the Intellectual Output O1
- TIM Methodology Manual.

26
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TIM - Theatre in Mathematics
Project Number: 2018-1-1T02-KA201-048139

TIM METHODOLOGY MANUAL

MAURIZIO BERTOLINI
Corep - SCT Centre

Multiplier event E1

Chania - Greece

Co-funded by the
Erasmus+ Programme
of the European Union
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Output 1: Methodology Manual

Objective

Create a manual containing all the new
methodological outputs produced in the project

Target

Professors, trainers and teachers that are using the
TIM methodology

The TIM methodology

“Mathemart - “Process Drama -
Playing with Change of roles,
mathematics in the perspectives and
theatre workshop” role aspects in teaching

mathematics”

» Adaptable to different contexts
« Efficient, alternative teaching tool
 Life skills development

« For students from 8 to 14 years old
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The Manual will have 4 sections

1. Description of TIM Methodology

2. The TIM training of teachers, to be used by
educators (or specialized trainers) to train other
teachers

3. Description of Activities and Exercises categorized
by curriculum topic

4. Assessment and evaluation toolkit for teachers to
evaluate efficacy/efficiency of TIM in their classes

Working process

O1/A1
Methodology design, test and refinement
O1/A2
Teachers training design, test and refinement
O1/A3

Development of TIM activities, exercises and
evaluation toolkit

29
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O1/A1 Methodology design,
test and refinement

» Creation of a common ground of knowledge:
a. Corep shows Mathemart methodology to Operational Board
(C1- M4 Dec 2018 Turin - duration 6 days)

b. HVL shows Process Drama methodology to Operational Board
(C2 - M7 Mar 2019 Bergen - duration 6 days)

« TIM methodology first draft (M12 Aug 2019)

« TIM methodology first draft tested with 2 groups of children (C3 -
M13 Sept 2019 Chania - duration 6 days)

+ TIM methodology second draft (M18 Feb 2020)

O1/A2 Teachers training design, test
and refinement

« Beginning of Teachers training design (M14 Oct 2019)

+ Release of Teachers training first version (M19 Nov 2019)

« Training of 20 specialized trainers (5 from each country)
C4 - M20 Apr 2020 - Greece duration 9 days)

. SpeC|aI|zed trainers train 20 %roups of 20 students (5
glroups for each country) with supervision (M20 Apr 2020 -
27 Nov 2020)

+ Release of Teachers training second version (M28 Dec 2020)

- Specialized trainers train 20 teachers each (M28 Dec 2020-
M33 May 2021)

» Finalization and release of Teachers training (M34 Jun 2021)

30
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O1/A3 Development of TIM activities,
exercises and evaluation toolkit

« Observation, adaptation and revision of TIM
exercises and activities used in the project (ends
in M34 Jun 2021)

« It will be an ongoing production process
parallel to C1, C2, C3, C4.

« Sources: DORS assessment and evaluation tools,
university professors, researchers, teachers from
partners organizations.

pur,
TIM REFERENCE & CONTACTS T[M
TIM website

www.theatreinmath.eu

To join the Virtual Community:

facebook.com/theatreinmath

THANK YOU FOR
YOUR ATTENTION!

31
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5.8 PROJECT OUTPUTS — O2 — E-LEARNING PLATFORM

Presentation made by Nikos Pappas to present the current status regarding
the e-learning platform. A demonstration of the current installation of the
platform was also made presenting the initial set up of the platform to enable
the initiation of the TIM Community of Practice.

3"8 20‘*
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THEATRE IN MATHEMATICS

TIM - Theatre in Mathematics
Project Number: 2018-1-IT02-KA201-048139

e- LEARNING PLATFORM
Nikos Pappas

Technical University of Crete
TUC/MUSIC Lab

Multiplier event E1

Chania - Greece

Co-funded by the Rt
Erasmus+ Programme x  *
of the European Union Exx
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THEATRE IN MATHEMATICS

+ The TUC/MUSIC as the technical partnerin TIM
project will provide, setup and support the TIM e-
learning environment

* The target group of the TIM project are teachers.

+ 20 experts (5 per country) will be trained to train
teachers and at least 400 teachers will be trained in
TIM Methodology

* The TIM e-learning platform will be the virtual place
where all these professionals can meet, exchange
opinions and share knowledge about TIM.

Coursevo Platform / Users -r [ M

THEATRE IN MATHEMATICS

* Social Network Authentication/Registration

* User Directory - User Profiles - Presence

* Personal messages - Instant Messages - Personal Board -
Timeline

33
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e Announcements - R— - ;"7 -
e Mailing Service ey =y
e
e Course Calendar : -
courseVo | -
e FAQ :
e FEnrolled Users e oo —_—
@ e ©
| rage of et o comve. 8 700 hooee] s “
e e b v | @ 1% D
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Coursevo Platform / Course Services T [ M
THEATRE IN MATHEMATICS
e Digital Content - Reuse/Upload LY 0 o
e Support of licence schemes "" - e
e Video Presentations — T a .
B e ot ot 8 a ()
e e-books e = a o
e Course Structure o=
e Run Course - learning path =
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Workspaces
Work groups
Forums

Chat
Online/recorded
Classrooms

Coursevo Platform / Course Services T[

Lab Exercises
Description 2 vs vsd fvs dfv wbs fow fb wifd wib wib h bw redf asd etr afd he ef vs fe rr

= =
Working Groups Reference Material
oo
e TR
~Tha registration of partcipaton Sroues
o -
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Q..
Group Meetings
Uve meatings ints virtual recms

among mesbars of werking
rouss

Project A

INTRODUCTION

© CoursEVO is an online e-learning scluvon.
© CoursEVO is offering the space and the

[l st e romtcamons ot nam poses i e

"

e || .-

technology for those that wish to find an

effective e-leaming solution, without having to
cope with system setup and maintaining issues. ™

© The platform Is targeting a wide range of
audience, from indiv.duals that wish to teach
train to organizations that seek for advanced
leaming, course and user management
copebilities.

© CoursEVO can be used to both distance e-
leaming and blended leaming schemes.
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Activity Space in Coursevo ot
E1 — First Multiplier Event T M

THEATRE IN MATHEMATICS

Eratah (en) _+ (G ks
E1 - First National Event - Apdon Aidxuong AnoreAeopdrwv, Xavid 23/10/2019

E1 - First National Event - Apaon Aiaxuong

= CRS463
AnorveAeoparwy, Xavia 23/10/2019 | = Crs463 |
[ Course Page Mtpide EVILPLONG HE TTEXD TNV EVARLAWON TV XNONBEUTIKGN Ko1 KBE EVHOPLHBIEVOU Y10 TOUS
éyous xon 1o onrekdoyard Tou Eorou TIM Jx &peam omy napouciacn T peoSolavios T -
(#® Digital C Thestrete Hathomsics T8 ko v Melyones. H nspowaoon e e fesponec <pd, phow
Bearpeiv nong 1 chOTodpp0 100 Lprou K0S kor 10
[# Announcements Pwmcmmwmv /EOYOONIY e Torm OXOAE Kot OpdBES DXnaBeyTIK
obje
@ For * Napowsioon Ty aTéxwv OVOVEUEVEVIY OOTEAOWATIOV TOU EpYOU
. ﬁ;{emvnbuw'tm Covocgin ya T yeupyia e T peBoSaoyia T4 - To @tarp0 oT
Classrooms . npoTm:
& o + Nopousionn < nkexTponc AMITSPUOS TIM
*+ edpuvan Tic apfic konbros ccmalcumwa o EMG3a nou cvBopLporTa
& Registered Users um NOPAKoNOUBOUY TV NOPEID TOU EPYOU X QupETExOU aTIg 3pSang Tou
= Keywords
= Site [ 1t = Hethormatica
© Registered
= Programs

() Adminisrator

®

TIM REFERENCE & CONTACTS Tr

THEATRE IN MATHEMATICS

TIM website

www.theatreinmath.eu

To join the Virtual Community:

facebook.com/theatreinmath

THANK YOU FOR
YOUR ATTENTION!
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5.9 PROJECT OUTPUTS — O3 — THEATRICAL CONFERENCE

Presentation made by Elena Cangemi (COREP) about Intellectual Output O3 -
Theatrical Conference “The Fear of Mathematics”

3‘8 20 )

|

M

THEATRE IN MATHEMATICS

TIM - Theatre in Mathematics
Project Number: 2018-1-1T02-KA201-048139

THEATRICAL CONFERENCE
"THE FEAR OF MATHEMATICS"”

Elena Cangemi - COREP|SCT Centre
Output presentation

Oct. 23rd, 2019 Chania, Greece

Co-funded by the Rt
Erasmus+ Programme x  *
of the European Union
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WHAT IS A s
THEATRICAL CONFERENCE? T [ M
Storytelling
Performance
Games
Audience active
participation
/3‘820*
WHAT IS A s
THEATRICAL CONFERENCE? T[
Objective

@ ot ik _
Critical thinking + emotions
to overcome and reflect on fear of mathematics

%oo Actors and target

1 actor for each partner’s country
Students and teachers

ﬁ) Tools

Social Community Theatre Methodology in class
to collect material for the performance
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COLLECTING MATERIALS AND
DRAWING A FIRST THEATRICAL SCRIPT

Materials search and collection
existing literature, experts and partners,
students and teachers.

Creation of a first draft of the theatre script

First session of rehearsal
Actors Training (March 2020 Turin, Italy)

3
Y »*
//“ﬁ’,

TIM

THEATRE IN MATHEMATICS

WRITING THE THEATRICAL SCRIPT AND
PREPARING THE ONSTAGE THEATRICAL
CONFERENCE

Creation of the final theatre script (July 2020)

Script translation in 4 languages

onstage performance (rall 2020 chania)

/3‘8 20 %
/ b gll s

THEATRE IN MATHEMATICS

Second session of rehearsal and preparation of
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THEATRE IN MATHEMATICS

Show of the theatrical conference to 1st audience

Feedback collection

Final presentation in each country
October 2020 - Portugal
November 2020 - Norway
February 2021 - Greece

July 2021 - Italy

TIM REFERENCE & CONTACTS T[M

THEATRE IN MATHEMATICS

TIM website: www.theatreinmath.eu

To join the Virtual Community:
facebook.com/theatreinmath

tim.coursevo.com

THANK YOU FOR
YOUR ATTENTION!
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5.10 PROJECT OUTPUTS — O4 — SCIENTIFIC PUBLICATIONS

Presentation made by Tor-Helge Allern to present Intellectual Output 04 -
Scientific Publications.

3‘8 2oxﬂ’

|

M

THEATRE IN MATHEMATICS

TIM - Theatre in Mathematics
Project Number: 2018-1-1T02-KA201-048139

OuTPUT 04 - SCIENTIFIC ARTICLES
Tor-Helge Allern
Norwegian University of Applied Sciences
El - Chania
Chania, Crete
Co-funded by the - |JIEEES

Erasmus+ Programme x *
of the European Union Axx
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THEATRE IN MATHEMATICS

The results of central issues in the project will be
presented and analysed in four scientific articles:

* written in a collaboration between the partners.

The empirical foundation and documentation for the
discussion in the four articles are:

* observation (researchers) and participatory observation
(teachers and instructors), interviews and conversations
with teachers and students, log, photos-video, and
questionnaire.

Tasks: Four articles T/TK/[

THEATRE IN MATHEMATICS

* 1. “On the use of roles and role categories in drama and
learning processes in mathematics”.

» 2. “Ethical problems, dilemmas and controversial issues
in education”.

* 3. “Depth learning in mathematics through drama -
challenges and possibilities”.

* 4. The results of assessment and impact evaluation of
TIM-methodology on the self-efficacy and competences
of the teacher-trainers and teachers. (DORS).
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Action line - A1 (Month 7-Month 20) T[M

THEATRE IN MATHEMATICS

* Preparations —a common phase with planning and basic
guestions in the writing process for all four articles:

* Introduction to writing scientific articles.

* A seminar on the writing process, its phases, demands
(including a common system of references), and relation to the
research questions.

* Theoretical background studies, exchange of viewpoints on
theory related to the research questions. Skype-meeting
after the seminar.

* Theoretical summary relevant for the article.

/3'8 w
/ b2l i

/e,

Action line — A2 (v15-m28) TIM

THEATRE IN MATHEMATICS

* Investigations

* A phase oriented towards working on the specific
research questions:

* Transcription of material

* with an analysing process.

* First draft of article.

* Exchange among authors through a Skype-meeting, and
rewriting the article.
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* Closing work

* Complete the article, using a Skype-meetingto finish the
writing process.

* Publishing, including contact with editors on the referee-
process.

/3‘8 w
/ b2l i

/e,

Stages in the writing process T [ M

THEATRE IN MATHEMATICS

* Investigations

» Transcriptions and analysing the material ending in
» A first draft

* Discussions in Skype-meeting

* Closing work and work on ...

* Publishing.
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TIM website

www.theatreinmath.eu

To join the Virtual Community:

facebook.com/theatreinmath

THANK YOU FOR
YOUR ATTENTION!

5.11 PROJECT OUTPUTS — ASSESSMENT FRAMEWORK

Presentation made by Vincenzo Rubino and Simonetta Lingua to present
DOORS role in the project as responsible for the evaluation of project results
and the corresponding assessment framework.
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THEATRE IN MATHEMATICS

TIM - Theatre in Mathematics
Project Number: 2018-1-1T02-KA201-048139

ASSESSMENT AND EVALUATION

VINCENZO RUBINO SIMONETTA LINGUA
Dors - Italy

Multiplayer Event
CHANIA - CRETE

Co-funded by the
Erasmus+ Programme
of the European Union
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LOGICAL EVALUATION
FRAMEWORK

THEATRE IN MATHEMATICS
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TIM

THEATRE IN MATHEMATICS

TIM + Teacher of Math

pEEs /

Development

(" Life skills
| HEALTH
I ( LITERACY

| Self-efficacy |

2 Hp: 3 Hp:
Decreasing Improvement
= Math E
Anxiety Competence
Fear
Prejudice < I - LN}ATH
Boring . TERA
negative self-judgment Mathematics
Boredom Self-efficacy
Shame ~ B

Administration of:

- Mathematics Self-
Efficacy and Anxiety
Questionnaire to
the pupils,
preferably a week
before the C3
begins

- A simple likert scale
to evaluate liking
about a usual math
lesson with a math
teacher.

TIM VALIDATION PROCESS T[/M

3
5 »*
//8;'3‘,

2

THEATRE IN MATHEMATICS

3!8 20 )¢

// b ol

[ —n2
THTWREI!MAMB
Deepen
assessment with
observation

greeds about life

Administration of:

- Mathematics Self-
Efficacy and Anxiety
Questionnaire to the

skills and math pupils focused on TIM,

competence and after last session of

a smart TIM;

questionnaire - A simple likert scale to
with open ask evaluate liking about
about soft skills specific attitude of
needful to use trainer, tools employed,
TIM by a math exercise and game
teacher. used, etc.
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www.theatreinmath.eu

Dors website

www.dors.it

Teyjolnrthe; Victual Community:  spasos s

facebook.com/theatreinmath YOUR ATTENTION!

5.12 MATHEMATICS EDUCATION IN THE 215" CENTURY

Presentation made by Mona Rgsseland (HVL) presenting important insights
and current trends regarding Mathematics education in the 21t century and
linking modern approaches to mathematics education with drama and TIM
vision.
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Mathematics
education
in the 21st century

Interpersonal:
Collaboration

‘1‘ I niern a iio n a I comm?:r::llcation
frends

skills

Intrapersonal:

Positive
mind-sets and
learning-to-learn

z‘ skills

Coghnitive:

problem-

Deep content

\z knowledge, critical

thinking and

solving skills

THEATRE IN MATHEMATICS

Mona Rgsseland,

Western Norway
University of
Applied Sciences

Deeper Learning
Outcomes

Broad and
transferable
knowledge and
skills that enable
students to
continuously
learn,
adapt, and thrive
in college and
the 21st-century
workplace
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The Ten core Life Skills as laid down by WHO are:

New curriculum in Finland

The new Finnish curriculum emphasizes the joy of
learning and the activerole of students.

Learning should provide positive emotional .
experiences. Emphasis on interaction and creative
activitiesto improve learning.

There will be changes to the traditional formatwhere
studentsssit passively in front of the teacher, listen to
lessons or wait tobe asked.

Irmeli Hallinen,

Head of Curriculum Development at the FNBE

3
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WHAT IS THE KEY BUSINESS OF DOING
MATHEMATICS TODAY AND IN THE FUTURE?

To memorize? To think?

“As the 21st century approaches ...
countries will need citizens prepared
to participate in ‘brain-power’
industries”

Beaton, Mullis, Martin, Gonzalez, Kelly & Smith 1996

» What the students learn should be
relevant.

Th = The world is changing; new technology,
e new knowledge and new challenges.

chkground We need children and young people

f who reflect, are critical, inquiring and
or

1@ hew creative.

C rriculum = There will be a better connection
between the subjects.

NOI'WGY » More deeper learning and more
practical approach
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Deeper learning means that
students use their ability to analyze,
solve problems and reflect on their
own learning to construct a lasting
understanding.

What is

deeper : _
. " The central point of competenceis
learning? application, that is, the capacity to
apply knowledge and skills to cope
with challenges and solve tasks.

Instrumental understanding Relational understanding
- Surface structure - Deep structures

Richard Skemp
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Core elements
in the teaching
and learning of
mathematics

Representation and Communication
Inquiry and Problem Solving

Modeling and Applications

In Norway Abstraction and Generalization

Reasoning and argumentation

Representation and Communication

Students should:

»develop a mathematicallanguage through conversations, reasoning and
reflection

®» glternate between appropriate representational forms such as symbols, figures,
drawings, graphs, tables, diagrams, verbal expressions, concrete

»ynderstand the relationships between different forms of representation

54



/3*8 20 5%
/ pgll
[ b2
Co-funded by the R
Erasmus+ Programme L
of the European Union *oxk

THEATRE IN MATHEMATICS

Different representation
for a number

Developing good numerical
understanding depends on
different representations

(vdrious representations in
athematics, such as

symbols, drawings, stories, o -
hands-on, charts and tables) )
and understanding of their b n Ui
relationship.
V00660 MOCH Q qﬁ%
Freudenthal Institute,

Webb, D. C., Boswinkel, N., & Dekker, T. (2008).

Algebra with multiple unknowns

k- _m-_ A-__@®-
= 4x = 80

»3x+3y =75 AAA@ el @
B A A A G

3q+2x+y=175

HE = 80

= Finn verdiene til x, y,z og q
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How much have they saved?

Ana, Thea and Philip save money for their
vacation.

Ana has saved three times as much as Philip.
Thea has saved half as much as Ana.
Thea has saved 75 Euro more than Filip.

How much has each of them saved?

Bar model sirategy
Philip

Ana

Thea ]

150
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Modeling and
Applications

Students should

translate into a
mathematical language

use mathematical
models and interpret
solutions

consider the scope and
limitations of a model

use programming to
explore mathematical
models

Abstraction and
Generalization

Students should

explore the pattern
generalize contexts

develop algebraic
thinking
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To change between representions

» Abstract 4n + 2

2 2 2
» Abstract model 101 [ w2 [ o3 |1
2 2 2

» Model of real things {I}
| 2 >
= Real things "} ‘:} ‘

Pre-algebra

,.\

4: 0.. 00 ¢)} o ..

-1— 4.:: 00. \ \€} B o0’ = ..'.‘
\\ _
o0 @ ) ( ea

‘ﬂ'v: ..’ \€} - \‘)) e
\\
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Inquary and
Problem Solving

Students should:

look for patterns and
find relationships.

place more
emphasis on the
strategies and the
process than on the
solutions

«lt's not that I'm so
smart; it's just that | stay
with problems longem
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Reasoning and argumentation

LWhat 1§ an
I oPinioNt

AN oPiNioN IS
. .bCI'le,

Students should:

» argue for their own solutions and procedures
»ynderstand a mathematical reasoning
»cvaluate the validity of procedures and results

»Take advantage of other people's ideas and

arguments

about
% SoMEthing.

b O O O Q=D

“The best teachers are those
who show you where to look,
but don't tell you what to see.”

Alexandra K.Trenfor

5.13 THEATRE IN EDUCATION

Presentation made by Nikos Govas, Leader of the Network for Theatre in
Education in Greece on various aspects of Theatre in Education, the activities
of the network and possible synergies with the TIM project.
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—{— "Theatre in Education”
what do you mean?
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An..obvious answer:
A group of young people performing a play

A ...not so obvious vocabulary

Symbolic Play / Dramatic Play (ZupBoAiko-ApapaTiko naixvidi)
Playing-Through-Theatre (O=aTpiko naixvidi)

Role Playing (Maixvidia poAwv)

Theatre Studies (O=sarpoAoyia)

Theatre-in-Education (@saTponaidaywyikn)
Drama-in-Education (ExnaidsuTiko dpapa)

Process Drama (O£artpo Aiadikaociag)

Dramatization (Apapartonoinon-Apapartikn TEXvn oTnv
Exnaidsuon)

Theatre for development (@€arpo yia Tnv avantugn)

Theatre of the Oppressed — Forum Theatre (@€aTpo Tou
Karanmeopévou, Osatpo ®Popoup)

Social-Community Theatre (Koivoviko O£aTtpo, O£aTpo Tng
KoivoTnrag)
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What teachers do
or can possibly do
with their students?

What teachers do or can possibly do
with their students

[€9)
m Choose or devise a play to perform

m Teach theatre studies class
m "Theatre as Art Form (Mopgrn Texvng)”
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What teachers do or can possibly do with their students

[¢49)
_{_

m Teach core subjects syllabus within curriculum (i.e
language, history, social sciences, geography, maths etc).

m «Theatre as Teaching/Learning Tool”
n JI0OGKTIKO EPYAAEIO».

What teachers do or can possibly do with their students
.-

"\

B Prot'ects on issues where “decision making”, “personal

expression & views”, "empowerment *, are very important and
develop in a “problem solving environment” .

n .,
m Theatre
m as a social intervention and research tool/

m EPYAAEIO «EPEUVAG KAl KOIVWVIKIIG
napeyufaonc».
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theatre in education:
as an art form,
ai{l_earning tool
a tool for research & social intervention.

How? Who? Where?

TaveAAvio ALKTVO yia to
0caTpO oy Exntalbevon

uéhog Tou AieBvolc Opyaviopol yia To Béatpo ornv Exmaideuon (IDEA)

' Hellenic Theatre/Drama
1’ sEducation Network

6reek teachers & artist association for the promotion of
research on and practice of theatre, educational drama and other
performing arts within formal and non formal education

info@theatroedu.gr

TENet-Gr
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66 2o tivows v B30 0 s
pmopaliy va ylvouy radMiTéxvas,
Ebpoupe; dpac, 6T1 BACL

Hmopairy va elval Snpioupyirod.

Auth) ¥ SsupyiniTiTa elval RiTi mov
T Blvaun S aydmg, mou mpodnafel
va Pyzu npos Ta dEn. Zev Siddoweral,

A Buels mopodue va Suauepdlmuue TG UVeTikeS,

dote KiTL 181010 we oupfiel. ,,

THEATRE IN MATHEMATICS

Est. 1998

We do not know if

very student cgn
ecome an artist;

we do know that
all studengs can be
creative.

The poper. of

is //ke t;fb%g/ower' of

which striv%s to come
out.

tbet ht

Euct"wé" edﬁcaatu
can shaﬁe the
environment

for it to take place.

Athens International Conferences
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Teacher's Training Seminars
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Publications

Books, Conference Proceedings, Workshop Materials,

== 1 MIEONHE IYNMAIKEDH L
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Tave)ldvio AINTVO yu ve
eéar po oty anatbwaq

An awareness raising project, targeting the
educational community
on human rights and refugees issues
using experiential learning, theatre and
educational drama techniques.

Teacher seminars
Students Workshops
Student Festivals
“Together” Action

2015-2019
Over 9000 teachers & 18000 students
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5.14 TEACHING EQUATIONS WITH ROLE PLAYING GAMES

Presentation made by Thodoris Paraschou, teacher of Mathematics in
Secondary Education, on a specific example of employing theatrical techniques
to teach a subject in Mathematics: How to solve equations. The actual
experience in using this approach in the classroom are presented and
commented.

Nopadeypa
OLoaoKaALoC TWV
eELOWOEWV HE
riaLxvidL poAwv.

i NN
Mapaoyou Os66wpog
Tewloyog, EKmalbeuTiko
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Zevaplo padnpatog: H Spapatonoinon tTwv e§lowWoswv

ZKOTIOG

Na avarmapaotioouy, péoa amd T Spapatonoinon, TG EVOLEG TWV EELOWOEWY, TWV
UETOBANTWV KOt TWV BETIKWV Kol ApVNTIKWY apLOUWV.

OL EMPEPOUG GTOXOL

Na emAégouv éva paBnuatiko mpoPAna Tou va AUVETAL LE EELOWOELG KAL VAL TO
KOTAVOI|OOUV.

Na avtiAndBouv tnv aAlayr Twv HETABANTWV LLE CUYKEKPLUEVA TTAPOOTATIKA HETQ, OTIWG

pouxa 1} afeooudp évduonc.

Na e€0IkeELWBOUV [E TIC VEEC EVWOLEG TWV HABNUATIKWY PE VAV EUXAPLOTO KAl TTayviwdn
TPOTO.

N TapoucLACcoUV OTOUG CUPUABNTEG KAL CURHOBNTPLEG TOUG TO ATTOTEAECHA TNG
Spapatonoinong T onolia, TPONYOUUEVWG, TPOETOILACAV.

Na ouvepyaoToUV PETAEY TOUG LE OTOXO VA TTETUXOUV TNV CUVIOVIOUEVN TTAPOUGIAcon OTO
KOLWO.

Zevaplo padnpatog: H Spapatonoinon tTwv e§lowWoswv

Evéewktikn) mepypadn ulonoinong
~ OgTko
 mpoéonpo
> ‘loov
. Apvnuko
T(POONHO
/ ' 5
(N . )i
b \ > MetaBAnteg > Apt6ytot
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Epeuvntikéc yvoypadiec pabntplwyv Kot pabntwy
avadopkad Ue to Tatxvidt poAwv mou vAomoinoav

AyyeAikiy
anlla Zuyphduoe ) oxESIa0E, RAPAKEAD, P EXGVEL N OROLE Y RAPOUGLATEL TOV TPOTIO HE TOV OO0 0L SPAOEI IOV EXOUHE KAvEL Unopady va ot Bondioouy va
aviypetwnios pua kavanison nov Buiveis ot Lwi 00v. MRopeis va rpooBiaeis xat oxsMa oty ewdva,
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Epeuvntikéc yvoypadiec pabntplwyv Kot pabntwy
avadopkad Ue to Tatxvidt poAwv mou vAomoinoav

EAeuBepia

alla Zuypddioe § oxebiace, napaxaki, jia exéwa n onola va TapousKalet Tov PSR e Tov onolo 01 5pAcELS Tov éxouke xdver uropoly va ot Bondlicouy va
avaeTwRion pa xatanieon nou Bves ot Lwi 00u. MRopEiS va 1pooBEGE Kat SxXOMa oty Exdva.
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Epeuvntikéc yvoypadiec pabntplwyv Kot pabntwy
avadopkad Ue to Tatxvidt poAwv mou vAomoinoav

Mapia
nlla Zuwypadiot i oxebiace, napaxahd, Hia EXwa n OROLE Wa NAPOLOLETEL TOV TROTIO JE TOV OROEO 0L BPATEL; ROV £XOUME KAVEL PTOpOTY va ot Bonbricouv va
aviyeTwnioe pa xatanicon nov Puivers otn {wh cov. Mropeis va npooBioe kat oxdha otny swéva.
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Epeuvntikéc yvoypadiec pabntplwyv Kot pabntwy
avadopkad Ue to Tatxvidt poAwv mou vAomoinoav

Aviwvia
alla Zuyphdioe f oxebiace, napaxak, jia EXGw N OTOLa Va NAPOUCLATEL TOV TPORO E TV R0l 0t poei Nov éxoupie kdvet ropody va ot Bondiicouy va
avagErwnioe pa xataricon rou Puivers ot Lwh 00u. Mropeis va pooBéoeis kat ox6Ma oty ewdva,
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THEATRE IN MATHEMATICS

Epeuvntikég cuvevteVEeLC paBnTPLWY Kal pabntwv
avodopka He To axvidt poAwv mou vAomoinocayv

Epeuvntikég cuvevteVEeLC paBnTPLWY Kal pabntwv
avodopka He To axvidt poAwv mou vAomoinocayv

Na pafaivel HEoa amo EVAANAKTIKOUC

TpOTouC rtou Ba tov/tnv Bonbouv va

I lz le 14
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Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

H Maipn BéAovtac va pabaivel BLwLaTkd UTIOoTNPLZEL OTL:

“ITn dpauatonoinon ota padnUATIKA] TO THPA TTLO TTOAU oav val
W OTL O HAOOUE KAAUTEP X TO HATNLATIKA [I€ BAoN Vol BAOULE

nnpa w¢ Slaywvioua n we teot.”, “IMotevw OTL Tl wpAio NTav

F /7
eloat oV 0 apu?yoc, SNAWVELC OV VoL OKEQPTETAL TL TIPETTEL, TTOLOC
apu?uoq npena vet ytvstg yta va Auoac KoL rnv eftowor) I'Iwg 10

/\uoouue mv e&owar), moreuw, 60r)1?ouoe T0 Kaﬂe arouo va

KOTOAQBEL, Kol ELEVQ, YLOTL ELTTALVA AV VA IOUV 0 apLTUOG TTOU

EQUTOC.”
Evw oyoAlalovtag tn dpapatornoilnon BewpeL OTL

@«

TIOpEL Y e
aAAa karaAaBaivouv Ty e§iowon nwg va T AUGOUVE Kat oTa!
5Laywkuara Ko auta /\eve «nwc 70 eAuaa auTo; » EVW TO ELYQVE

Auoave mv Eftowon Etot”.

Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

’ ’ I r ’

KAVEL KATL KALVOUPLO Kal va pabalvel pe KalvoUupLlo TPOTo
EMonpaiver ot :

napvo ToU nrav KTt 6uaK0/\o nrav ev&a(pepov l' tau
ouvnUwe oL Kaunynteg Epyovtal, KAVouv tn OOUAELa TOUG,

7 4

4
Baplouvrat kat tétota. Evw pe auto nmpoonadnoarte va pac
Bondnoete va doUue ta padnuatika pe aAro patt.”,
Y74 ’ 7 ’ ’ I3 I3 s

4

4 4
glna, Nrav evag SLapopeTIKOC TPOmog, (0o SLAPOPETIKA TO
padnua kat ntav evéiapepov”, “Onote moTevw OTL OTN

I ’ ’ I I3 ’

touAaytotov, Ba padaives meploocotepo”.

o 2o Jo Bo | Yo Be e BGe 2o Bo Bo | Yo Be Bo ¢
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Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

’ ’ ’ ’ ’ 3

™ Saokedaon emonualvel ot

“[To o6tav nailouvue kat padaivoupe | Eivat mio eUkoAo. Eival

untapyouv BiBAlapakia mou tpayouvdave, mou... Alapopa
npayuata. OmoTteE, yLati Kol YL UG ToUuG UEYAAOUG va unv

: ” :
napanavw. Av ta padnuatika nrav éva tpayoudt Ga to eiya
ualel anééw kat ta Kelpeva kat oAa. Exw mepimou 28

I3
7

aro eéw. Kat auta mou dev ta éépw npoonadw va ta

padw.”, “[Av ta padnuatika nrav éva ano autda ta

Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

O ©obdwpng Kavel pia avadopd yia ta cUUPBOAA Kat Ta
ONUELQ TTOU XPNOLUOTIOLOUE VLA VO avOPEPOUE
AP ALPETIKEG EVVOLEC. YTOOoTNPIlEL OTL :

”[I ’ ] [ ] 15 E | [ lg

amAd, KOUVLOTAV O €vag UE Tov AAAO, Xwpig va daiveTal
n Stadopd, Ba kataAdBawvay [oL Beatég ] ot Auactav
oAoL 1o (610, 6ev Ba prmopovoape va LABOUUE KATL.
Auta ntav ywa va Eexwpioouvpe. BorBnoe”.

O 00O OO COO0OOOND OO
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Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

“... LOU EKavaV EVTUTTWON OTL YL TO APVNTIKO EXAUE TO

HaUPO KAl yLa To UETIKO eiyaue to aonpo. Ot Balouue to

4

3 :
Kol To oakakl,...”, “Kot OTL pog elyate metL otL auto eival To

@pouAapt, n uetabAntn, otL NTav CUYKEKPLUEVO, TO EEPALE TL

6payarortoznon Kal KaraAaBaLvaue OTL QUTO elval aUTo, TO

aMlo eival ekeivo kat to aAdo eivat ekeivo Kat pog

’ w7 r s ’

«[lotog eiva QUTOG; » Kol o pwTdel 0 Koouog «[lotog elvat
autog; Motog elvat autog; ». ATl Kal oTa KAVOVIKX EpYa, ooV

4 7
I ’ I r ’ ’ I3

TA KOUOTOUULA, OTTwG Kat ot nUorotol aua Sev eiyav ta

KouoToUula, OEV U UITopouCaV VO KAVOUV Ttopootaocn .

Epeuvntikéc cuvevtelEelc pabnTpLwy Kat pabntwv
avodopLKa HE To ToxvidL poOAwV ou vAomoinooav

’ o 1 1

paBnuoatika Bewpel otL:

Hapanavw vout(w HOU apEcouV Ta uavr)uauka AV Kat

7 i

E vwwow

rwpa O'KE(pTO[lal. rteplaaorepo Kot glvat o wpato

ottL apyilw olya-olya To UUXAO pou va Kara/\aGaLvet

WWWFW—#@H#WM&W

Kaﬁnueptvomra ywm ouvdEovtal OAa auta kot elvat ToAU

60n1917uKo Kata ™ yvwun pou.’, 7o auv&ua(w ylati kat otn

UTTOPOULE VO TIPOXWPNOOUUE, aMo’z Kol oTa UaOnNUATIKY YLA
va UTITOPOUUE VO AUCOUUE KATTOLEG TIPUEELG OUYKEKPLUEVEG.

7

oav uia eéiocwan’”.
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'
YulAtnon

BlwHaTKO Habnua- ratyvidt

H éxdpaon, n mpoBoAn katn €kBeon

Evepyog cuppeToXn

Katvoupla mpaypoto pe VEOUC TPOTIOUC

MNeBapyia

BonBadeL tov padntn va yivel kaBnyntng kat aviiotpoda

YUpBoAa Kal onpela yla TV Ekdppoon

adALPETLKWY EVVOLWV *

zuntnon

Ta modid Bewpolv OTL, HECO QMO TNV €Pyacio UE QUTOUG TOUG
TPOTIOUG, UTUKAV» OTO SLOAKTIKO OVIIKEEVO KOL TAUTIOTNKAV HE T
yvwon Kot tn SnULoupylkotnTa n onoia KAAALEPYNONKE LECO QIO QUTEG
TG SpAoELS, 0 avTLSLOOTOAN KE TNV apadootakn SidaokaAia Kat Ot

TEAIKA, KoTovonoav KoAUTEpA HECK QMO TNV OUTOKOBOPLOMEVN

v

QVATIOPACTOCHN TWV EVVOLWV.




