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INNOMATH O3: ELECTRONIC GUIDEBOOK OF METHODS AND TOOLS FOR
TEACHER FACILITATORS

EXECUTIVE SUMMARY (EN)

The Electronic Guidebook of Methods and Tools for teacher facilitators is the Output 3 of
the INNOMATH project. This Output contains the Output 1: Analysis Report on Good Practices
and Methods used to support gifted/talented pupils in schools and the Output 2: Mathematics
meets Industry in School — Knowledge to Innovation through Practice: Guidelines

This Guidebook provides an alternative method of teaching and learning mathematics, which is
expected to contribute to the improvement of the understanding and appreciation to the
applications and problem solving in industry through mathematics applications. Pupils and
teachers will also develop transversal talent in communication skills for the teaching and learning
of mathematics.

The part A of the Electronic Guidebook gathers good practices related to the education,
development and stimulation of mathematically talented students and suggests a collection of
definitions of a mathematically talented student.

The part B of the guidebook highlights good practices related to the education, development and
stimulation of mathematically talented students by providing a collection of mathematics
problems for supporting gifted/talented students separated into two age groups, under 14 and over
14 years old. The collection of good practices includes problems and applications, competitions
and communication activities and related videos.

Through this Electronic Guidebook of Methods and Tools for teacher facilitators, industry will
also be benefitted and be able to discover the creative thinking and potential of mathematically
gifted pupils. A way to achieve this is though connecting the gifted students with the industry
through a MID-Day (Mathematics in Industry Day). Therefore, the part C of the Guidebook
provides the guidelines for planning and conducting a MID-day event.



INNOMATH 03: ELEKTRONISCHER LEITFADEN FUR METHODEN UND
WERKZEUGE FUR LEHRERMODERATOREN

EXECUTIVE SUMMARY (DE)

Dieser elektronische Leitfaden mit Methoden und Werkzeugen fiir Lehrkréfte ist der dritte Output
des INNOMATH-Projekts. Dieser Output enthélt zum einen den Analysebericht iiber bewidhrte
Praktiken und Methoden zur Forderung begabter SchiilerInnen in Schulen und den Leitfaden
Mathematics meets Industry in School — Knowledge to Innovation through Practice: Guidelines
(,,Mathematik trifft auf Industrie —Wissen zu Innovation durch Praxis®). Er bietet alternative
didaktische Methoden fiir das Lehren und Lernen im Fach Mathematik, die dazu beitragen sollen,
das Verstindnis und die Wertschiatzung fiir die anwendungsorientierte und problemlésende
Behandlung mathematischer Themen aus der Industrie zu fordern. Einen weiteren zentralen
Aspekt stellt die Entwicklung transversaler Kommunikationsfahigkeiten der Schiilerlnnen und
LehrerInnen dar.

Teil A des elektronischen Leitfadens umfasst bewidhrte Unterrichtspraktiken im Zusammenhang
mit der Wissensvermittlung, Entwicklung und Forderung mathematisch begabter Schiilerlnnen
und definiert den Begabungsbegrift.

Teil B des Leitfadens dient als Aufgabenpool, in dem eine Sammlung von Mathematikaufgaben
fiir die Forderung von Schiilerlnnen mit mathematischer Hochbegabung bereitgestellt wird,
welche sich an zwei Altersgruppen orientiert, ndmlich Kinder unter 14 Jahren zum einen und iiber
14-Jahrige zum anderen. Der Leitfaden umfasst Aufgaben und Umsetzungen, Anregungen fiir
eine lernwirksame Gestaltung von Herausforderungen und Kommunikationsaktivititen sowie
entsprechende Videos.

Von diesem digitalen Leitfaden mit didaktischen Methoden und Werkzeugen fiir Lehrkréfte wird
auch die Industrie profitieren und in der Lage sein, das kreative Denken und Potenzial
mathematisch begabter SchiilerInnen zu entdecken. Hierbei empfiehlt es sich zum Beispiel, diese
im Rahmen eines MID-Day (Mathematics in Industry Day) mit der Industrie in Kontakt zu
bringen und somit Theorie und Praxis zu verbinden. Teil C des Leitfadens enthélt daher Leitlinien
fiir die Planung und Durchfiihrung eines solchen MID-Days.



INNOMATH 0O3: HAEKTPONIKOX OAHTI'OX MEOQOAQN KAI EPI'AAEIQN I'TA
EKITAIAEYTIKOYX-AHMIOYPI'OI ’'NQXHX

MEPIAHWH (GR)

O HAektpovikog Oonyos Me0oowv ko Epyaieimv Y10 EKTAIOEVTIKOVS-01 IOV PYOVS YVAON S
(Electronic Guidebook of Methods and Tools for teacher facilitators) sivot to 3° mvevpaTiko
napadotéo tov evpomaikod Epyov INNOMATH. Avtd 10 mapadotéo mepi€yet to [Ivevpatikod
napadotéo 1: Analysis Report on Good Practices and Methods (Ex6eon avaivong xoiov
TPOKTIKAOV Kot LeBOS®V) TOV YPNGILOTOLOVVTOL Y10, TV VTOCTNPLEN YOPLOLATIKMV/TOACVTOVY WOV
pobntov ota oyoAeia kot to [Ivevpatikd mapadotéo 2: Mathematics meet Industry in School —
Knowledge to Innovation through Practice: Guidelines (Ta poOnuoatikd ocvvavtodv
Blopnyovia oto oyoreio — ['vibon otnv Kovotopio HEG® e TpakTiknig: Odnyiec)

AvTO¢ 0 00MYOG TOpEYEL i EVOAAAKTIKY LEB0SO S10acKOANG Kot EKHAONONS LaONUATIKOVY, 1
omoio avapévetal va cuUPArel ot PeAtioon ¢ Katavonong Kot TG EKTIUNONG TOV EQUPUOYDV
Kol TOV TPoPANUATOV Tov emAvovtal ot Prounyovic HEGH SAPOP®Y EQUPLOYDV TMV
padnuotikov. Ot padntég kot ot ekmondevTiKoi-onuovpyol yvoong o avarntoéovv emiong
EYKAPOI0 TOAEVTIO OTIC EMKOVOVIOKEG 0eE10TNTEG Yoo TN OaoKoAio kol tn pabnon tov
HaONUOTIKOV.

To Mépog A tov HAektpovikov Od1yod GUYKEVTPAOVEL KAAEG TPOKTIKEG TOL GYeTILoVTOL LE TNV
exmaidgvon, TNV avamtuén Kot TV 01€yepon LaBNUOTIKA TAAOVTOVY®V LoONTOV Kot TPOoTEIVEL
L0 GLALOYT OPICUMV Y10 TAAXVTOVYOVG LAONTEG OTO OO LLOTIKAL.

To pépog B tov 0onyol vroypoppilel T1g KaAEg TPOKTIKEG TOV GYETICOVTOL [E TNV EKTTaidEvo,
TV avaTTLEN KOl TNV O1EYEPON MAONUOTIKA TOACVTOOYX®V LOONTOV TOPEXOVTAG Ud GUAAOYN
HaONUOTIKOV TPOPANUATOV Yoo TNV VROGTAPIEYN YOPICUATIKOV/TOANVTOVY®OV HaONTOV OV
yopilovror og 000 NAKIOKEG OHAdES, KATM TV 14 €TV Kot dve twv 14 etdv. H cuddoyn kadodv
TPOKTIKOV TEPIAAUPAVEL TPOPANUATO KOl EQOPUOYES, OOYOVIGHOVS Kol OpacTNPLOTNTES
EMKOWV®ViaG KoBMG emiong kot oyeTikd fiveo.

Méow avtov tov Hiektpovikov Oonyod MebBodwv kot Epyokeiov yio ekmoudevtikovg-
dNUovPYoLS Yvmdong, Oa ermepeindel emiong kol Prounyavia kabmg o pmopéoetl vo avakaAvyel
TN OMNUOVPYIKT] OKEYT Kol TIG SLVATOTNTES TOV HaBNUaTIKdE Todovtovywv pobntav. Evag tpdmog
v vo, emtevyfel avtd elvarl 1 GHVIEST] TV YOPICUATIKOV LaONTOV pe TOV KLU0 HEGH LG
opybvoong MID-Day (Mabnuatikd otn Buounyavia pépa). Qg ek tovtov, to pépog I' tov
Odnyov mapéyet Tig KATELOVVTNPIEG YPOAUUES Y10 TOV TPOYPAUUATICUO KOl TN Oleaymyn oG
exOnAmong yio too Mobnpatikd ot Bliopnyoavia Mépa (MID-day).



INNOMATH O3: ELEKTRONICZNY PRZEWODNIK METOD I NARZEDZI DLA
WSPARCIA NAUCZYCIELI

PODSUMOWANIE WYKONAWCZE (PL)

Elektroniczny przewodnik po metodach i narzedziach dla wsparcia nauczycieli stanowi
Rezultat 3 projektu INNOMATH. Ten Rezultat zawiera Rezultat 1: Raport z analizy dobrych
praktyk i metod stosowanych w celu wspierania uzdolnionych/utalentowanych uczniow w
szkotach oraz Rezultat 2: Matematyka spotyka przemyst w szkole — od wiedzy do innowacji
poprzez praktyke: wytyczne.

Niniejszy Przewodnik przedstawia alternatywng metode nauczania i uczenia si¢ matematyki,
ktéra ma przyczyni¢ si¢ do poprawy zrozumienia i docenienia zastosowan i rozwigzywania
probleméw w przemysle poprzez zastosowania matematyki. Uczniowie 1 nauczyciele rozwing
réwniez przekrojowe umiej¢tnosci komunikacyjne w nauczaniu i uczeniu si¢ matematyki.

Czes¢ A Elektronicznego Poradnika gromadzi dobre praktyki zwigzane z ksztalceniem,
rozwojem 1 aktywizacja uczniow uzdolnionych matematycznie oraz proponuje zbidr definicji
ucznia uzdolnionego matematycznie.

W czesci B przewodnika podkreslono dobre praktyki zwigzane z ksztatlceniem, rozwojem i
aktywizacja ucznidéw uzdolnionych matematycznie poprzez dostarczenie zbioru zadan
matematycznych do wspierania uczniéw uzdolnionych/uzdolnionych podzielonych na dwie
grupy wiekowe, ponizej 14 i powyzej 14 roku zycia. Zbidr dobrych praktyk obejmuje problemy
1 aplikacje, konkursy i dziatania komunikacyjne oraz powigzane filmy.

Dzigki temu Elektronicznemu Przewodnikowi Metod i Narzedzi dla wsparcia nauczycieli,
przemyst rowniez odniesie korzysci i bedzie mégl odkry¢ kreatywne myslenie 1 potencjat
ucznidow uzdolnionych matematycznie. Sposobem na osiggnigcie tego jest potaczenie
utalentowanych studentéw z branza poprzez Dzien DMP (Dzien Matematyki w Przemysle).
Dlatego w czesci C Przewodnika znajdujg si¢ wskazowki dotyczace planowania i prowadzenia
imprezy w dniu DMP.



INNOMATH O3: Guide de méthodes et d’outils pour les enseignants facilitateurs

RESUME (FR)

Ce Guide électronique de méthodes et d’outils pour les enseignants facilitateurs est le résultat
3 du projet INNOMATH. Il se décompose en deux parties:

1 : Rapport d'analyse sur les bonnes pratiques et méthodes utilisées pour soutenir les éleves
intellectuellement précoces dans les écoles et

2 : Les mathématiques rencontrent l'industrie a 1'école — Des connaissances a l'innovation par la
pratique : Lignes directrices

Ce guide propose une méthode alternative d'enseignement et d'apprentissage des mathématiques,
qui devrait contribuer a I'amélioration de la compréhension et de 1'appréciation des applications
et de la résolution de problémes dans 1'industrie grace aux applications mathématiques. Les €leves
et les enseignants développeront également des talents transversaux dans les compétences de
communication pour l'enseignement et 'apprentissage des mathématiques.

La partie A du Guide électronique rassemble les bonnes pratiques liées a 1'éducation, au
développement et a la stimulation des éléves doués en mathématiques et propose un ensemble de
définitions d'un €éléve doué¢ en mathématiques.

La partie B du guide met en évidence les bonnes pratiques liées a 1'éducation, au développement
et a la stimulation des éléves doués en mathématiques en fournissant une collection de problémes
mathématiques pour soutenir les éléves intellectuellement précoces séparés en deux groupes
d'age, moins de 14 ans et plus de 14 ans. La collection de bonnes pratiques comprend des
problémes et des applications, des concours et des activités de communication et des vidéos
connexes.

Ce guide ¢électronique de méthodes et d'outils pour les enseignants facilitateurs, peut également
bénéficier au monde de I’industrie, mettant a profit la pensée créative et le potentiel des éleves
doués en mathématiques. Un moyen d'y parvenir consiste a connecter les ¢tudiants doués a
l'industrie par le biais d’une journée Math-Industrie, un « MID-Day ». La partie C du Guide
fournit les lignes directrices pour la planification et la conduite d’un tel événement.



INNOMATH O3: GHID ELECTRONIC DE METODE SI INSTRUMENTE PENTRU
PROFESORI FACILITATORI

REZUMAT (RO)

Ghidul electronic de metode si instrumente pentru profesori facilitatori este Produsul
Intelectual 3 al proiectului INNOMATH. Acest rezultat contine Produsul Intelectual 3: Raport de
analizd a bunelor practici si metode utilizate pentru a sprijini elevii supradotati/talentati in scoli
si Produsul Intelectual 2: Matematica intalneste industria in scoala — De la cunoastere la inovare
prin practica: Indrumari

Acest Ghid oferda o metoda alternativa de predare si invatare a matematicii, metoda de la care se
asteaptd sa contribuie la imbunatatirea intelegerii si aprecierii aplicatiilor si solutionarii
problemelor din industrie prin aplicatii de matematica. Elevii si profesorii vor dezvolta, de
asemenea, un talent transversal 1n abilitatile de comunicare pentru predarea si Invatarea
matematicii.

Partea A a Ghidului electronic colecteaza bune practici legate de educatia, dezvoltarea si
stimularea elevilor talentati la matematica si sugereaza o colectie de definitii ale unui elev talentat
la matematica.

Partea B a ghidului evidentiaza bunele practici legate de educatia, dezvoltarea si stimularea
elevilor talentati la matematica, oferind o colectie de probleme de matematica pentru sprijinirea
elevilor supradotati/talentati, impartiti in doud grupe de varsta, sub 14 ani si peste 14 ani. Colectia
de bune practici include probleme si aplicatii, competitii si activitati de comunicare si videoclipuri
aferente.

Prin acest Ghid electronic de metode si instrumente pentru profesorii facilitatori, industria va avea
de asemenea beneficii si va putea descoperi gandirea creativa si potentialul elevilor dotati din
punct de vedere matematic. O modalitate de a realiza acest lucru este conectarea
studentilor/elevilor dotati cu industria prin Evenimentul Matematica intalneste Industria (MID-
Day). Prin urmare, partea C a Ghidului ofera indrumari pentru planificarea si desfasurarea unui
eveniment MID-Day.



Introduction

This Electronic Guidebook of Methods and Tools for teacher facilitators is the Output 3 of the
INNOMATH project. This Output contains the Output 1: Analysis Report on Good Practices and
Methods used to support gifted/talented pupils in schools and the Output 2: Mathematics
meets Industry in School — Knowledge to Innovation through Practice: Guidelines

This Guidebook will provide an alternative method of teaching and learning mathematics, which
is expected to contribute to the improvement of the understanding and appreciation to the
applications and problems solving in industry through mathematics applications. Industry will
also discover the creative thinking and potential of mathematically gifted pupils. Pupils and
teachers will also develop transversal talent in communication skills for the teaching and
learning of mathematics.



Part A: Definitions/characteristics of giftedness:

Foreword

The main task of this chapter is to gather good practices related to the education, development
and stimulation of mathematically talented students, as well as to collect the definition of a
mathematically talented student. To this end, a structure was designed to facilitate the
presentation of the above practices and definitions. In this chapter, we've gathered definitions
describing talented/above average mathematically endowed students. They are to help
mathematics teachers working with students aged 10-18 to recognize students who are
particularly talented in mathematics among their students. The chapter is divided into a
theoretical part in which we collect the definition and two parts in which we approach the
matter in an operational manner. We collect a set of traits and behaviors that a student should
be characterized so that we can qualify him as a talented student. In the last part, we present a
few methods that a teacher can use in his work to assess which of his/her students manifests
mentioned traits and behaviors.



Set of definitions for gifted/talented school students

¢ Gifted / talented student - the student with an above average intellectual capacity (at the
psychometric level, over 130), observing cognitive differences both at the quantitative and
qualitative level, a higher maturity (perception and visual memory), capacity development
metacognitive at an early age (about 6 years) and intuition in solving problems

e Gifted / talented student - the student with an intellectual curiosity, an extraordinary
capacity for observation

e Gifted / talented student - the student who has an exceptional spontaneity in the school and
demonstrates a high ability in academic work

e Gifted / talented student -students with creative thinking skills, students with original and
divergent ideas, who demonstrate their skills in developing original ideas, being able to
distinguish a given situation from several different forms

e Gifted / talented student - the student with visual and performing arts skills: this category
includes those who have superior skills for painting, sculpture, drawing, dance, vocal and
instrumental music and theatre

e Gifted / talented students - An intellectual, artistic, or leadership student who can achieve in
academic fields and who needs differentiated and challenging activities in order to
accomplish and reach his full potential both academically and personally.

¢ Gifted / talented students - An individual who demonstrates outstanding levels of aptitude
(defined as an exceptionality to reason and learn) or competence (documented performance
or achievement and in the top 10%) in one or more subjects

e Gifted / talented students - One-dimensional definitions of giftedness are not helpful.
Children are neither gifted by external influences nor are they gifted per se. From a dialectical
perspective development is always both an actual component and an objective one. In other
words: one is already mature as a toddler, but at the same time the child always needs the
“friendly guidance of adults”, in order to achieve that critical-constructive socialization which
allows people to become responsible citizens. Therefore, we do not see talent as a
manifestation of performance per se, but as a disposition for high and excellent performance.
Kindergarten, school, and the leisure sector provide many opportunities to take up these
individual dispositions and, in the best case, transform them into performance. Gifts are
specific. The construct of multiple intelligences represents one of several modern models of



giftedness and should form the basis of our support. The approach is based on the
assumption that intelligence is composed by many individual abilities, which in course of a
development and learning process are combined to form higher-level abilities. This means
that adolescents are not equally capable of high performance in all areas of intelligence, their
talents can become manifest in a domain-specific way. The support of giftedness must
therefore be multi-perspective and take place in different spheres of life.

Gifted / talented students are children who are said to be thanks outstanding abilities are
able to demonstrate advanced achievements. These are children with achievements and / or
potential abilities in one or more areas, such as: general mental abilities, specific skills in the
main school subjects, leadership skills, fine arts and performance, psychomotor skills.

Gifted / talented students are children who demonstrate opportunities for advanced
achievement in the field of mental, creative, artistic, leadership skills or in specific subjects
and who, in order to fully develop these opportunities, require services or activities not
provided by a standard school

Gifted / talented students are characterized by accelerated psychomotor development,
cognitive hunger manifested in the form of versatile interests, learning about new
phenomena and situations, finding new tasks, as well as frequently asking 6 himself various
philosophical and existential questions, which are often problematic for parents and
teachers. Large possibilities in the field of memorizing, storing and reproducing information
allow a student capable of acquiring and accumulating more and more knowledge about the
surrounding world, which pushes the able child towards increased intellectual activity in the
form of the ability to conceptualize, abstract and synthesize and perceive the causal
relationship. -effective.

Gifted / talented students are one who have the ability to achieve outstanding achievements
in a given field, who displays a high level of general abilities (intelligence) or have some special
ability in the sphere of mental activity, for example in mathematics. A gifted student is also a
student with a high or outstanding 1Q.

A gifted / talented student, in socially understood, it is usually a student who has exemplary
behavior and the highest grades in school subjects. In the psychological sense, a gifted
student is one who has a high 1Q, high achievements, feels cognitive anxiety, is able to break
away from the usual patterns, is able to find himself in a new situation, has ideas for new
solutions to old problems, is not afraid of new things.



Characteristics-Executive Functions of gifted students

Some features that can give important suggestions for discovering talented individuals in
mathematics are the following:

An unusually vivid attention and intense curiosity about mathematics.
An unusual speed in learning, understanding and applying mathematical ideas.

3. A great ability to think and work abstractly and the ability to see patterns and
relationships in a mathematical way.

4. An unusual ability to think and work with mathematical problems in more ways soon
flexible, creative, rather than stereotypical.

5. An unusual ability to move from learning to new, unpredicted situations.

They differ from the general group of students and by the following abilities:

Spontaneous configuration of problems;

Flexibility in handling information; mental speed of fluency of ideas;

Ability to organize information; originality of interpretation; the ability to transfer ideas;
The ability to generalize;

Talented students in mathematics can have high levels of abstraction and have strong skills
critical thinking. They are likely to quickly understand mathematical ideas and choose a
creative approach to solve problems.

A gifted student might be one who:

Ignores schoolwork but spends huge amounts of time pursuing his own topics of;
Interest to a very advanced level;

Learns new ideas or skills more rapidly than others;

Can control their attention better than others;

Commits entirely to a task that captures their imagination;

Actively wants to develop that area in which they are gifted;

Can immediately see multiple angles of perception of the same topic, object or idea;



Renzulli 'defined gifted behaviors 2as those which result from the interaction between above
average ability, task commitment, and creativity individuals who can manifest and apply this
complex of traits to any potentially valuable area of human performance would be
categorized as gifted.

Frasier and Passow’s 3common “traits of giftedness (1994°)

e Motivation;

e Communication skills;

e Well-developed memory;
¢ Insight;

e Imagination/creativity;

e Advanced ability to deal with symbol systems;
e Advanced interests;

e Problem-solving ability;

e |nquiry;

e Reasoning;

¢ Sense of humor.

1 Joseph S. Renzuli — Director The National Research Center on the Gifted and Talented, University of
Connecticut Storrs, Connecticut (USA).

2 Renzulli, J. S., What is this thing called giftedness, and how do we develop it? A twenty-five year perspective,
Journal for the Education of the Gifted. 23(1), 1999, 3-54.

3 Mary M. Frasier (1938-2005) - was a famous African American educator who specialized in the area of gifted
education at the University of Georgia.

4 A. Harry Passow (1920-1996) — Jacob H. Schiff Professor of Education, he was a one of the world's leading
experts on both urban education and gifted education (Teachers College, Columbia University).

5 Frasier M. M., Passow A. H., Toward a new paradigm for identifying talent potential, Research Monograph
94112, Storrs, CT: The National Research Center on the Gifted and Talented, University of Connecticut.



US Department of Education stresses:

Performing or showing the potential to perform at a remarkably high level of accomplishment
compared with others of their age, experience or background;

High performance capability in intellectual/creative/artistic areas;

Exceptional leadership abilities;

Excellence in particular fields of interest.

Children capable of high performance include those with demonstrated achievement and/or
potential ability in any of the following areas:

General intellectual ability;
Specific academic ability;
Creative or productive thinking;
Leadership ability;

Visual and performing arts;
Psychomotoric ability.

Five categories of definitions of gifts and talents are outlined:

After-the-fact definitions emphasise prominence and outstanding achievement;

IQ definitions set a point on the IQ scale and persons scoring above that point are classified as
gifted (usually two standard deviations above the mean is the cutting point);

Percentage definitions set a fixed proportion of the school (or district) as ,gifted”, based on
ability scores or grades;

Talent definitions focus on students that are outstanding in art, music, sciences, or other
specific aesthetic or academic areas;

Creative definitions stress the significance of superior creative abilities.

Sternberg ®describes 7an implicit theory that summarizes “what we mean by giftedness
people’s conception of giftedness”. Five necessary and sufficient conditions that gifted
persons have in common:

Excellence — a gifted person should be extremely good in something;
Rarity — he/she must possess a high level of an attribute that is uncommon relative to peers;

6 Robert J. Sternberg - an American psychologist and psychometrician, Professor of Human Development at Cornell
University.

7 Sternberg R. J., The Concept of ‘Giftedness’: A Pentagonal Implicit Theory. The Origins and Development of High
Ability, CIBA Foundation Symposium 178, John Wiley & Sons, 1993, 5-16.
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https://en.wikipedia.org/wiki/Cornell_University

Productivity — the superior trait must (potentially) lead to productivity;
Demonstrability — the trait must be demonstrable;

Value — the superior performance must be in an area that is valued by society.

Tools for Identification of gifted/talented school students

A

Teachers and parents are the best people to identify gifted and talented students. Cognitive
and affective characteristics of gifted and talented students which may differ from their
classmates. Just as it is important to identify students with learning disabilities and assess
their particular learning needs on the learning continuum, it is also necessary to identify
each gifted child’s specific learning needs and current level of achievement.

There are Academic Potential Tests like the Raven's Progressive Matrices assessment
which does not need professional administration and which is said to be able to identify
underachievers with high potential. A Raven’s Progressive Matrices Test is a test designed to
measure your non-verbal, abstract and cognitive functioning. In the test, a candidate is
presented with a matrix of 3xx3 geometric designs, with one piece missing. The candidates'
job is to choose the right diagram, from a set of eight answers that completes a pattern in
the matrix that you have to figure out. The questions and answers are all completely non-
verbal.

The Raven’s Progressive Matrices Test was developed in the 1930’s by J.C. Raven to
research how genetic aspects and environmental aspects influence intelligence. The Raven’s
Progressive Matrices Test is designed to have no cultural or ethnic bias, so it should measure
only the genetic component of intelligence without the influence of environment. The
relevant pdf file with more details is “Raven Progressive Matrices Test”.

There are also internal school tests, which are usually used as a kind of first step to identify
those students that are quite easily identifiable. In practice, these tools work best when part
of an identification matrix that takes into account a range of informal identification tools.
Foranidea of what this matrix might look like, here is the one test advised by Joseph Renzulli,
one of the leading names in Gifted education in the US. Renzulli’s method, presents the
three-ring conception of giftedness. A detailed process is presented illustrating how
students can be effectively screened and identified as gifted and talented through the three-
ring conception approach. The relevant pdf file with more details is “Renzulli Test (Gifted
and Talented)”.

There are two formulated tests, run by Johns Hopkins called the School and College Ability
Test (SCAT) and the Spatial Test Battery (STB). These tests measure verbal, quantitative, and
spatial reasoning ability. These are what are called Out of Level tests which have no ceiling



H.

effect as they expose students to questions far beyond their level so they eventually hit a
level they can't fulfil or exceed. As far as SCAT is concerned, the Mathematics section
measures a student’s understanding of fundamental number operations. The STB consists
of four sections: Visual Memory Learning, Surface Development, Block Rotations and Visual
Memory Recall. The relevant pdf file with more details is “SCAT & STB”.

Wechsler Intelligence Scale for Children (WISC), developed by David Wechsler, is an
individually administered intelligence test for children between the ages of 6 and 16. It can
be completed without reading or writing. The WISC takes 65-80 minutes to administer and
generates an 1Q score, which represents a child’s general cognitive ability. This test assists
teachers or specialists to discover learning strengths and vulnerabilities in each student;
therefore, it allows them to offer targeted, individual intervention that is best suited for
each student.

The Intelligence Quotient (1Q) is a parameter for assessing general intelligence or evaluating
specific factors of intelligence. This is done by a test. So, the IQ can only refer to it, because
there is no scientifically recognized and unambiguous definition of intelligence. The 1Q
determined by the test is compared to a reference group. Such a group can be age-specific
(e.g.children and adolescents) or specific to educational levels (e.g. high school). The IQ scale
is based on the assumption of a normal distribution with a mean of 100 and a standard
deviation of 15. Accordingly, about 68 % of the people in this reference group have an IQ in
the middle range between 85 and 115. People with an intelligence quotient of at least 130
are described as gifted, because according to the normal distribution they comprise only
about 2.3 % of the reference group. You can find further information and some IQ tests in
the related pdf with the name “Intelligence Quotient”.

The tool for identification of gifted/talented school students developed by Humboldt
University in cooperation with the “Berliner Netzwerk mathematisch-naturwissenschaftlich
profilierter Schulen” is a method method for identification of giftedness comprising three
parts. The points accumulated in the three parts are added and the school students
performing best are accepted into the “Network”.



1. Mathematical test (provides 50% of the whole identification test): School students take
a mathematical test (75 minutes) with problems which are similar to the ones provided
in the Kangourou Competition. For this test a school student can achieve at most 10
points.

2. Grades from school (provide 25% of the whole identification test): The grades (1 very
good, 2 good, 3 satisfactory, 4 sufficient, 5 unsatisfactory, 6 not sufficient) from the
last report of the school are added and translated into points in the following way:
Mathematics grade multiplied by 3 + German language grade multiplied by 2 + foreign
language grade + natural sciences grade (this sum has to be at most 15).

3. Special skills (provide 25% of the whole identification test): Each of the skills below,
which is rated as particularly strong, yields a point. When all of the skills below are
rated higher than average, a further point is awarded.

Recognizes basic principles or rules and applies them appropriately
Works in a structured, independent manner and links knowledge elements

c. Plans and organizes work steps purposefully and quickly is full of ideas, open to new
things and interested in many different areas

The tool for identifying gifted students is the questionnaire, the basic tool used to collect
data. Its elaboration has a multidisciplinary character, in the sense that it requires
knowledge from several scientific disciplines: economics, statistics, mathematics, sociology,
psychology, etc.

The questionnaire must be designed so that the reading of the questions, the
observance of the instructions and the recording of the answers are as simple as possible, both
for the respondent and for the teacher. After selecting the questions, the format of the
questionnaire will be established: the appearance, the length and the way the questions will
flow.

To identify talented students in mathematics, teachers use three types of
gquestionnaires.

1. The first questionnaire is about the lifestyle of teenagers. This will allow teachers
to learn more about how their students live, feel and think. The share of this questionnaire in
shaping the profile of the talented student is 30%.



2. The second questionnaire focuses on the attitude of students towards
Mathematics, because we aim to identify students who want to perform in the subject of
mathematics. The share of this questionnaire in outlining the profile of the talented student is
30%.

3. Finally, the third and most interesting questionnaire aims to allow students (and
teachers) to discover the dominant types of intelligence, something that will allow us all to
improve the teaching and learning of mathematics for talented students.

The third type of questionnaire is developed based on Howard Gardner's Theory of
Multiple Intelligences, which says that the individual is a unique amalgam of skills and talents,
and memory or logic are not the only elements that define us. According to Gardner's theory,
there are 8 types of intelligences: Visual-spatial intelligence, Linguistic intelligence, Logical-
mathematical intelligence, Body-kinesthetic intelligence, Musical intelligence, Interpersonal
intelligence, Intrapersonal intelligence, Naturalistic intelligence.

By applying the third questionnaire we aim to identify students who have a superior
logical-mathematical intelligence, having pattern recognition skills, deduction and logical
analysis of problems. For them, numbers, relationships and patterns turn into concepts.

Characteristics:

¢ Increased problem-solving ability

¢ Inclination to abstract thinking

¢ Pleasure for scientific experiments
¢ Talent in solving complex problems

The share of this questionnaire in outlining the profile of the talented student is 40%.

At the school level, the Register of talented and gifted students in mathematics is
established.

Find below more information about identifying talented students in math by using the
three types of questionnaires mentioned in the summary.

J.  The DISCOVER Projects (Discovering Intellectual Strengths and Capabilities while Observing
Varied Ethnic Responses) began in 1987 under the direction of Dr. C. June Maker at the
University of Arizona. At the time, Dr. Maker had been analyzing various new theories of
intelligence, the most notable of which was Howard Gardner’s Theory of Multiple



Intelligences. She also had been studying groups of gifted children, as well as successful
scientists who had overcome disabilities, to isolate factors contributing to exceptional
success. She eventually determined that the most important component of exceptional
success was the superior ability to solve complex problems. The DISCOVER Projects were
created to study, categorize, and measure a broad spectrum of “problem solving strategies”
used by various age groups of differing ethnic, economic, and cultural backgrounds.

Eby Primary School Recognition Tool. Teacher's Recommendation Form J. W. Eby - The
construction of the sheet is based on the definition of Renzelli's ability. It consists of three
rooms: Abilities, Creativity, and Task Engagement. It consists of 15 items, 5 items for each
of the scales. The teacher's task is to assess the test items according to the student's
behaviour, which he makes by marking the appropriate item on a 4-point scale, on its basis
he calculates the total score.

Eby index of behaviour indicative of giftedness. General list of features of J. W. Eby - The
worksheet consists of a list of student behavior that the teacher may observe during various
school situations. The theoretical basis of the tool is Gardner's concept of Multiple
Intelligence. A separate form has been constructed for each of the six types of giftedness:
linguistic, mathematical, natural and problem-solving, social and leadership, visual-spatial,
musical and technical orientation. Within each of them, the presence of ten behaviors can
be verified: perceptiveness, active interactions with the environment, reflectivity,
persistence, independence, goal-orientation, originality, efficiency, self-esteem and
effective communicating ideas. Each of them has two positions in the sheet. The teacher
assesses on a 5-point scale.

. David Lewis Parenting Test - The sheet consists of 35 items describing the characteristics of
a gifted child. The parent marks the behaviors and features that he recognizes in his child: a
gifted child, Intellectual Skills, Leadership Abilities, Artistic Skills, Musical Abilities.

Teacher's questionnaire for observation of student Layock's skills - The tool is used to
diagnose the level of a student's skills in ten aspects: language skills, drawing conclusions,
asking questions, originality of ideas, problem solving, pace of thinking, imagination,
memory, observation, concentration of attention. They are assessed using a five-point scale:
"poor" - "exceptionally good".



O. Recognition check kits scientific, artistic, creative talent, linguistic, mathematical, sports,
leadership and organizational talent, G. Lewis - The sets include 12-28 statements
presenting the child's behaviour. Person the diagnosing person marks the frequency of the
behavior (1-never, 5-always). The evaluation is constructed on the basis of the number of
points scored, thehigher the number, the greater the likelihood of a student having a talent.

P. Scale of Creative and Imitative Attitudes (SPTO) R. M. Sigva - The worksheet is used to
diagnose the level of creative attitudes and identify motivation features. The tool consists
of two modules: identification and self- description. The first one includes 4 elements of
creativity: divergent thinking, motivation, elaboration skills and attitude to failure in
creative activity. The second of these include strategies of students' coping with difficult
situations, both in the Inter- and intrapersonal dimension.

Q. H. Gardner's Multiple Integration Questionnaire - The questionnaire consists of 28
statements covering the following areas: Linguistic, Mathematical-logical, Visual-spatial,
Music, Interpersonal, Intrapersonal, Kinesthetic. The respondent performs self-assessment
by marking a grade from 0 to 5 with each statement. The sum of points and marking it on
the diagram determines the profile of the dominant type / types of intelligence.



Part B: A collection of Good Practices and Methods used to support
gifted/talented pupils in schools

Foreword:

This part of the Guidelines gathers good practices related to the education, development and
stimulation of mathematically talented students by providing a collection of mathematics
problem for supporting gifted/talented students separated into two age groups, under 14 and
over 14 years old. The collection includes problems and applications, competitions and
communication activities and related videos. To this end, a structure was designed to facilitate
the presentation of the above material by providing a short abstract description following by
a file reference that can be found with the same name in the link google drive file given in the
link here below. For better access the reader is invited to copy the link and paste it into the
URL to open the folder.

https://drive.google.com/drive/folders/1LQAkish9F-n9iVa7V7FgglHOFDM3C7rh



https://drive.google.com/drive/folders/1LQAkjsh9F-n9iVa7V7FqglHOFDM3C7rh

Chapter 1: A collection of Mathematics Problems for gifted/talented school students (age
under 14)

In this chapter we've gathered examples of problems dedicated to talented students
who are under 14. Among them you can find issues from many fields of mathematics, often
related to other disciplines or topics encountered in everyday life. We wanted to show
problems dedicated to students with special mathematical talent in a wide range of
applications. All materials contained in this chapter have been collected and sent by Partners.
They were selected on the basis of criteria established and approved during MEETING 1. This
collection will select innovative practices and models that the user can decide what best fit its
environment and culture and decide what can work and what cannot. This approach is mainly
the innovative character that the project. The main reason for choosing that practice was: to
encourage to think, to control the level of comprehension, knowledge, abilities, to focus on
the task, to remind and repeat, to enable students to express their feelings, involvement,
opinions, to provide an opportunity to answer questions, to encourage shy students to take
part in the discussion, to teach by using students' answers, to ask gifted students as the way
to stimulate others. We tried to make the found materials fit into previously prepared
categories: concern one particular field, concern more than one field, concern one particular
ability, concern more than one ability, serve as a revision, serve as an ability practice, bring
new knowledge for the student, develop new abilities, building self-confidence. Topics of
these problems include:

B1.1 The material concerns work in the field of geometry. Students have to use mainly the
Pythagorean Theorem. There are several approaches possible. Students can start working
directly at the problem and find solutions by themselves. Or they can use the given answers,
of which exactly one is not correct, and deduce which is the wrong one. So it provides an
excellent context for reflective thinking and deductive reasoning abilities. The complete
solution is given.

B1.1.1 Geometry-Snowman.pdf

B1.2 The material concerns work in the field of stochastics and testing. Students might to use
binomial distribution. However, they might as well use intuitive approaches. There are several
approaches possible. Students can start working directly at the problem and find solutions by
themselves. Or they can use the given answers, of which exactly one is not correct, and deduce
which is the wrong one. So, it provides an excellent context for reflective thinking and
deductive reasoning abilities. The complete solution is given.

B1.2.1 Stochastics-Fairy-light.pdf



B1.3 The material concerns work in the field of geometry and packing problems. Students
might to use intuitive sketches to get first ideas and confirm the ideas by the Pythagorean
theorem. So, it provides an excellent context for straightedge and compass constructions
joined by deductive reasoning abilities. The complete solution is given.

B1.3.1 Packing-problem.pdf

B1.4 The problem concerns the work in the field of geometry. A problem-centred approach
was used to identify data and mathematical relationships. Completing the learning unit
"Triangle Similarity" aims to provide the student with skills that allow him to: a) express ideas
about similarity in the vocabulary of proportions b) application of results-fundamental
theorem of similarity, similarity criteria, bisector theorem-in solving of practical problems.
Students will acquire the skills necessary to identify pairs of similar triangles in given geometric
configurations and will establish similarity relations between two triangles by different
methods. The teacher will interpret the similarity of triangles in correlation with qualitative
and / or metric properties and will apply the similarity of triangles and the bisector theorem
in solving mathematical or practical problems.

B1.5 The problem is in the field of geometry. A problem-centered approach was used to know
and understand the concepts, terminology and calculation procedures specific to the centre
of gravity of the triangle and the medians. The purpose of completing the learning unit is to
develop the students' ability to exploit / investigate the properties of the medians and the
center of gravity in a triangle. The teacher will facilitate the development of the students' work
capacity, using the mathematical language specific to the problems in which the cases of
congruence of triangles are used. It is essential to develop interest and motivation for the
study and application of geometry in various contexts, especially for talented students and
especially interested in geometry. Students can pose challenging problems and work
independently or in groups.

B1.5.1 The center of gravity of a triangle.pdf

B1.6 The problem is algebra, the divisibility chapter. In solving this problem, students are
instructed to use the knowledge gained in the study of calculus with powers of natural
numbers and the use of the last digit of the power of a natural number. The teacher points
out that the last digit of the powers of 2 and 3 is repeated 4 by 4 and therefore the natural
numbers m and n are considered in a certain form. By solving problems of this type, students
will acquire the skills necessary to identify the criteria of divisibility in the multitude of natural
numbers. It is essential to be aware at the level of students talented in mathematics, the fact
that understanding the concepts, terminology and calculation procedures specific to the



criteria of divisibility is important in solving such problems. Students can ask challenging
guestions for further study and can work in groups that include more students interested in
the arithmetic of natural numbers.

B1.6.1 Divisibility.pdf

B1.7 The MATHEU Volume 2 is a set of mathematics problems for gifted students under the age
of 14 and they are designed in a latter form of difficulty. The problems are the outputs of the
EU funded project MATHEU. The design is made so the higher the level reached the more
talented the student is. At the same time the climbing of the latter serves as a motivation to
students to reach higher level. In this manual the reader can find problem covering the
following Mathematics topics: Dirichlet Principle, Mathematical Games, Geometry,
Inequalities, Invariants, Number Theory, Polynomials and Equations, Arithmetic, Geometric
and Harmonic Sequences.

B1.7.1 MATHEU-Volume2.pdf

B1.8 Problem 1 deals with the notion of symmetry, the properties of straight lines and
menstruation in polygons. Working through this problem students, have to use their
guantitative reasoning and apply their understanding of the notions of space, the connections
between them and use geometric properties in real world objects.

B1.8.1 Problem 1 with solution.pdf.

B1.9 Problem 2 deals with the fields of geometry and trigonometry. This problem is a good
example to be used for students to develop heuristic strategies in approaching the solution of
a problem as there are many methods to work through the solution. Students will need to be
able to extract important information from the problem, apply their mathematical reasoning
and develop conceptual understanding, recalling and applying geometrical knowledge
accurately to the properties of shapes. By being exposed to such problems, students develop
their confidence, persistence and organization in problem solving.

B1.9.1 Problem 2 with solution.pdf

B1.10 Problem 3 deals with the properties of numbers and in particular prime numbers. This
is an excellent example to train students to be able to formulate their mathematical thinking
in mathematical sentences. Students will need to use the properties of operations to express
numbers in different forms to assist in solving a problem. Students should be able to reflect
on their solution and use their critical thinking to evaluate how rational their answer is based
on the given facts.



B1.10.1 Problem 3 with solution.pdf.

B1.11 The material contains a problem of logical conclusions. Problem-solving-abilities are
developed by processing given statements, so the students have to find suitable approaches
(e.g., tables, hypotheses ...). It provides an excellent context for developing intuition, logical
thinking and deductive reasoning abilities.

B1.11.1 Einstein's Riddle.pdf

B1.12 The material concerns problems in the field of geometry and functional relation. A
problem-centered approach will help to develop problem-solving abilities, structured thinking,
visual thinking and so on. Students can find challenging problems and work independently.
The tasks provide insights into real problems that can be solved with mathematical tools.

B1.12.1 Challenging Problems.pdf

B1.13 The materials are a complete proposal for teaching mathematics with a graphic
calculator and computer for students aged 12-14. It takes into account the learning objectives,
teacher and school tasks and the content of mathematics teaching. Presented Mathematics,
Calculators and Computer program, whose general assumption is that during the process of
teaching mathematics, i.e., in the process of shaping mathematical concepts, conducting
mathematical reasoning, solving tasks and problems and teaching mathematical language, we
use computer and calculators at these moments, in which the teacher encounters a variety of
problems that are difficult to overcome using traditional teaching methods and teaching aids
used so far. In this concept, the computer and calculators are treated as an important didactic
means, as an important help in achieving some of the intended goals.

B1.13.1 Matematyka Kalkulatory i Komputery.pdf

B1.14 Materials focus on teaching mathematics to students aged 6-10. This is a complete
guide, which shows what are the characteristics of children at a younger school age and how
to plan your work, taking into account the development opportunities of children, to
comprehensively familiarize them with the world of mathematics. Many of the proposals
presented create situations in which students that are interested and mathematically gifted
try to find other non-standard solutions to problems, proving that they follow their own
reasoning. Mathematical exercises and tasks collected do not inhibit the development of a
student with extraordinary abilities but allow him to think independently and custom action.
They encourage active participation in classes and creative approach to solved tasks.

B1.14.1 Rozwijanie_zainteresowan_i_zdolnosci_matematycznych-6-10.pdf



Chapter 2: A collection of Mathematics Problems for gifted/talented school students (age
over 14)

In this chapter we've gathered examples of problems dedicated to talented students who are
over 14. Among them you can find issues from many fields of mathematics, often related to other
disciplines or topics encountered in everyday life. We wanted to show problems dedicated to
students with special mathematical talent in a wide range of applications. As in the previous
chapter, the criteria and rules for searching materials were established during Meeting 1. The
guestions that drove the search concerned: What kind of practices (methods or materials) is it?
Why can teachers and students be interested in these materials? What are the most important
reasons for choosing this material? What problems can | solve with these materials? Answers to
what questions will be found? What is the main idea in the proposed material? Important factors
were: complexity of the answer, credibility of the answer, authenticity of the answer,
transparency of the answer, compliance with the requirements, quality of arguments. Topics of
these problems include:

B2.1 The material concerns the exciting field of prime numbers. It serves as an excellent
overview over the fascinating world of prime numbers for mathematically gifted and talented
high school students. Starting with elementary facts about prime numbers, this overview touches
at various places also questions that are investigated by currentresearch. The prerequisites
are basic facts from elementary number theory. The material provides an excellent context for
developing intuition and reflective thinking.

B2.1.1 primenumbers.pdf

B2.2 The problem is in the field of algebra, the chapter "Equation of the second degree".
Students, in solving this problem, use and apply Viete's relations and the condition that the
second-degree equation admits real solutions, integers. Students use appropriate notations to
facilitate calculations and abbreviated calculation formulas. The teacher explains the use of the
algorithm and mathematical concepts in finding the solutions of the second-degree equation.
Mathematical talented students can work independently or in groups, analysing the methods
used. The teacher will find other examples with complete solutions and didactic comments. The
problem provides an excellent context for the development of intuitive thinking and deductive
reasoning skills.

B2.2.1 Equation of the second degree.pdf

B2.3 The problem is from the chapter "Strings of real numbers", and solving it requires special
mathematical skills and the correct use of mathematical algorithms. Students talented in
mathematics, will use the notions learned in the chapter "Geometric progressions" and
"Inequalities". Guided by the teacher, students will prove that the set is empty, and being made up
of natural numbers, admits a minimum. The teacher instructs the students that in order to prove
point b) of the problem, they must apply mathematical induction and finally properties of
inequalities. The teacher explains the principle of mathematical induction to demonstrate statements
of type P (n), any natural n. Mathematical students can work in groups, analysing and determining
the hypotheses needed to obtain the conclusion.



B2.3.1 Strings of real numbers.pdf

B2.4 The problem is in the field of studying derivable functions and their properties. In solving
this problem, students will make convenient notations, observing the injectivity of the function
g, which is also continuous, so strictly monotonous. The teacher instructs the students how to
use the theory of the monotony of derivable functions and the determination of extreme points,
using Fermat's theorem. Solving this problem develops in talented students in mathematics, the
ability to make connections that allow the most complete explanations regarding the properties
of derivable functions. The problem provides useful concepts for math circles that include
students interested in math analysis.

B2.4.1 Derivable functions.pdf

B2.5 The proposed problem is from algebra, the chapter "Exponential equations". Students
notice that the solutions of the equation are 0 and 1. But then prove the uniqueness using the
fact that the graph of a strictly convex function is intersected by a line at most two points. The
teacher can propose to the talented students in mathematics an alternative solution invoking the
inequality of Bernoulli and the monotony of the function. For the second part of the problem,
the students use the injectivity of the function f. Solving the problem aims at developing the
capacity to make connections that allow complete explanations regarding the study of functions.
Mathematical talented students will be motivated to study and apply mathematics in a variety
of contexts.

B2.5.1 Exponential equations.pdf

B2.6 Problems is mathematical analysis, in the chapter "Strings of real numbers". In solving this
problem students will use the knowledge regarding geometric progressions, inequalities and
will demonstrate the inequality obtained, through the method of mathematical induction. The
teacher indicates to the students how to use the theoretical results in the case of the series,
selecting appropriate work strategies in solving such problems. Students are provided with an
excellent context for developing intuition and for the correct use of algorithms in the case of
strings. Mathematical talented students can solve the problem individually, having the
opportunity to compare and identify similarities and differences that occur in problems with
real number strings.

B2.6.1 Strings of real numbers2.pdf

B2.7 The problem is vector geometry. In solving this problem, students are put in the situation
to apply the theoretical knowledge regarding vectors, operations with vectors, non- linear
vectors. The teacher guides the talented students in mathematics to determine the center of
gravity of the triangle ABC, specifying its vector property. Together with the students, the
teacher determines the hypotheses needed to obtain the conclusion. students who can also
make generalizations.

B2.7.1 Vectors.pdf



B2.8 The problem is in the field of algebra, the chapter "Matrices and determinants"”. The
advantages of solving such problems are multiple: a higher level of thinking is formed; a strong
motivation appears; interpersonal and group understanding is promoted. Students, in solving
the problem, apply properties and calculation rules of the determinants, write correctly in
formal language the solution or strategies for solving such a problem. The teacher explains the
use of algorithms and mathematical concepts in solving problems with matrices, matrix traces
and determinants. Students can find problems challenging and they can work independently or
in groups. It provides an excellent context for the development of intuitive thinking and
deductive reasoning skills. The problem provides useful concepts for mathematics circles that
include students interested in algebra.

B2.8.1 Matrix and determinants.pdf

B2.9 The problem is in the field of the set of complex numbers, properties and operations with
complex numbers. Students are familiar with the notion of complex number, which is not the
result of a measurement, as in the case of a real number, but although it has an abstract
character, has multiple practical applications in fields such as electrical engineering,
telecommunications, mechanics, astronomy, atomic physics, etc. are guided to choose solving
strategies in order to optimize calculations with complex numbers. The teacher guides talented
students in mathematics to determine analogies between the properties of operations with
complex numbers written in various forms and their use in solving problems.

B2.9.1 Complex Numbers.pdf

B2.10 The problem concerns the activity in the field of studying the functions and their
properties. In solving this problem, students are put in a position to apply the definition of even
and odd functions. The purpose is to form the habit of resorting to different types of
representations of the data contained in mathematical statements as a starting point for
intuition and justification of ideas or methods of solving. The teacher indicates to the students
how to use the results and the solving methods in order to select appropriate work strategies in
solving problems with different types of functions. The aim is to develop interest and motivation
for the study and application of mathematics in various contexts, especially for students
talented in mathematics.

B2.10.1 Functions seem; odd functions.pdf
B2.11 The MATHEU Volume 2 is a set of mathematics problems for gifted students over the age

of 14 and they are designed in a latter form of difficulty. The problems are the outputs of the
EU funded project MATHEU. The design is made so the higher the level reached the more



talented the student is. At the same time the climbing of the latter serves as a motivation to
students to reach higher level. In this manual the reader can find problem covering the following
Mathematics topics: Dirichlet Principle, Mathematical Games, Geometry in the Plane,
Mathematical Induction, Inequalities, Linear Algebra, Number Theory, Transformation
Methods, Complex number in Geometry, Sequences.

B2.11.1 MATHEU-Volume3.pdf

B2.12 This problem falls in the intersection of logical thinking and computational mathematics.
This is a good example in helping students develop problem solving skills, apply structured and
logical thinking as well as deductive reasoning. Personal attributes such as confidence,
persistence and organization in approaching a problem are also developed. This problem is a
great chance for students to apply their prior knowledge in several notions of mathematics in
order to reach a solution.

B2.12.1 Problem 1 with solution.pdf

B2.13 This problem deals with inductive and deductive reasoning and critical thinking. It involves
analytical thinking and expects the students to construct logical arguments, expose illogical
arguments and re-evaluate their resulting argument. It promotes rational and logical thinking.
This problem is also a good opportunity for students to be asked to work not only individually
but in groups as well in order to improve their skills in communicating a mathematical solution
as well as commenting and reviewing on the reasoning of their peers.

B2.13.1 Problem 2 with solution.pdf

B2.14 This problem deals with mathematical reasoning, analytical thinking and optimization. It
promotes the students’ ability to combine pieces of information to form general rules or
conclusions. This problem is good for differentiating the students’ ability to

choose the right mathematical method to approach the problem, as some approaches might be
time consuming. This problem is ideal in promoting heuristic strategies in problem solving. It
also promotes the skills of communicating a solution which is often a difficulty students are met
with; how to explain their conclusion with a mathematical idea.

B2.14.1 Problem 3 with solution.pdf
B2.15 The material concernsthe exciting field of prime numbers. It serves asan excellent

overview over the fascinating world of prime numbers for mathematically gifted and talented
high school students. Starting with elementary facts about prime numbers, this overview



touches at various places also questions that are investigated by current research. The
prerequisites are basic facts from elementary number theory. The material provides an excellent
context for developing intuition and reflective thinking.

B2.15.1 Prime-numbers.pdf

B2.16 The material deals with a problem of computing optimal timetables in public transit
networks. It provides a good opportunity to get insights in the field of mathematical
optimization. The students will develop or enrich their skills of logical conclusions. Furthermore,
they can train their problem-solving abilities by processing given statements of conditions of a
fictive timetable.

B2.16.1 Rudolph's timetable.pdf

B2.17 The material contains a problem of an optimal auction for multiple goods. It provides
insights in the field of tropical geometry, an application of the probability theory. The students
will enrich their skills of the computing of probabilities, prices and expected revenues. In
addition, the teachers can use it as an application-oriented example in the field of business
mathematics.

B2.17.1 Everything must go!.pdf

B2.18 The material concerns the field of cryptography. It serves as an excellent introduction
to the field of asymmetric cryptosystems and addresses high school students with interest in
number theory; in particular, a detailed description of the RSA public- key cryptosystem is given.
The prerequisites are basic facts from elementary number theory. The material provides an
excellent context for developing intuition, reflective thinking, and deductive reasoning abilities.
The teaching and learning material are particularly useful for mathematically gifted and talented
high school students.

B2.18.1 RSA encryption.pdf

B2.19 The materials present teachers with a number of proven possibilities for effective learning
of mathematics, instead of teaching how to play algorithms for standard exam tasks. All
proposals are checked in practice. It is certainly worth trusting this guide and try to instil the
ideas presented in it on your own foundations, adapting them to your needs. Mathematical
interests and talents of students are rarely communicated to teachers. In most cases they must
earn it solidly thanks to enthusiasm, commitment and ingenuity and professionalism. This guide
will be helpful because it shows you how to work with ordinary students, arousing their interest



and motivation to become extraordinary students. The authors try to answer questions on how
to educate thinking, creative and inventive students, how to instil mathematical passions in
them and how to develop interests, and finally - how to educate key mathematical skills: logical
thinking, precise argumentation and use algebraic techniques and perception of geometric
relationships.

B2.19.1.jak_pracowac_z_uczniem_zdolnym_poradnik_nauczyciela_matematyk.pdf

B2.20 The materials present the concept of teaching the probability theory based on the concept
of a stochastic graph. Probability theory today has more and more applications in various areas
of human life. The textbook gives a different perspective on this section of mathematics. Basic
probabilistic concepts are introduced in the context of generalizations of Penney-Ante games.
The basic tool in solving various problems is the stochastic graph. Thanks to this, the student
gains an interesting, intuitive and very effective conceptual apparatus.

B2.20.1 Tlusty, Krech — MONOGRAFIA.pdf.



Chapter 3: Projects and Applications

This section includes older completed projects of different types and current running projects.
Like the previous two sections, this one was created as a result of cooperation of Partners in the
scope of searching for projects and applications helpful in working with a talented/gifted student.
The found materials are to serve as a model for implementation and also to show recent project
results and case studies of practitioners. The spectrum of interest includes such materials as: data
base with tasks and exercises (without solutions), data base with tasks and exercises (with
solutions), tutorial given by a teacher, tutorial given by a student, forum moderated by a
specialist, forum moderated by a student, interactive media, interactive media, individual games,
cooperative or collaborative games, project problems, competitions. To make the review of
materials easier and more useful for the reader, we have divided it into subsections:
Projects/Investigation and Applications related to other sciences (STEAME) and real life,
Projects/Investigation and applications related to gaming, projects/Investigation and
applications related to industry/business world/thematic/research
institutes/authorities/organizations relating to real life issues, Projects and applications related
to cooperation with universities.

B3.1 Projects/Investigation and Applications related to other sciences (STEAME) and real life

B3.1.1 GOLDEN RATIO - NUMBER AND UNIVERSE is a complex and elaborate project, which
involved students aged between 16 and 19 from Italy and Romania. The project aimed to arouse
students' interest and curiosity in mathematics, proving that it has always been an essential
part of human development and culture. The students were tasked with searching for
information about the gold ratio and the Fibonacci series; notation of links and definitions of
new notions; group activities in order to clarify the theoretical concepts; developing
applications in collaboration with teammates; evaluating and, possibly, correcting some
applications of the other colleagues; participating in discussions with coordinatingteachers.

B3.1.1.1 A GOLDEN RATIO - NUMBER AND UNIVERSE - EN.pdf

B3.1.2 The ratio of the Gifted European Mathematicians (G.E.M.) project was born from the
recognition of the need for many European countries for highly qualified youngers in
mathematics, science and technology, that are available to mobility, with high language skills and
able to propose innovative solutions for the social and economic growth. The context of the
school partners in G.E.M. arises from the needs identified on the target group (students 14-17
years old) and identifies two topics with similar needs: Math Literacy, English scientific skills.

B3.1.2.1 Gifted European Mathematicians (G.E.M.).pdf



B3.1.3 The “Stiftung Planetarium Berlin” unites the astronomical institutions of Berlin. The
Archenhold-Sternwarte and the Wilhelm-Foerster-Sternwarte are among the most traditional
public observatories in Germany, while the Planetarium am Insulaner and the Zeiss-
GroBplanetarium, the most modern science theater in Europe, offer relevant and innovative
forms of education. As a joint institution, they are an essential part of Berlin’s educational and
cultural offerings. In addition to astronomy, the range of topics will be extended to other
sciences. In the near future, materials for mathematics workshops accompanying the
astronomical events of the planetariums shall be offered in cooperation with the Humboldt-
Universitat zu Berlin.

B3.1.3.1 Planetarium.pdf

B3.1.4. Zero Robotics is a space-based programming competition for middle and high school
students. Massachusetts Institute of Technology (MIT) runs the program in collaboration with
NASA and CASIS. Each year features a new “game” based on a real-life space exploration
challenge selected by MIT and NASA. Competing student teams must program their robots to
manoeuver with precision and strategy, protecting their own robot while trying to thwart their
opponents’ efforts. The competition uses soccer-ball-sized robots, that float inside the
International Space Station and manoeuver with small puffs of compressed gas.

B3.1.4.1 Zero Robotics.pdf

B3.1.5 F1 in Schools is the only global multi-disciplinary challenge in which teams of students
aged 9 to 19 deploy CAD/CAM software to collaborate, design, analyse, manufacture, test, and
then race miniature compressed air powered F1 cars. Providing opportunities to learn Science,
Technology, Engineering and Maths (STEM) related subjects in an exciting way. The challenge
inspires students to use IT to learn about physics, aerodynamics, design, manufacture, branding,
graphics, sponsorship, marketing, leadership/teamwork, media skills and financial strategy, and
apply them in a practical, imaginative, competitive and exciting way. During the development
of their cars teams need to follow a handbook of regulations followed in the real F1.

B3.1.5.1 flinschools.pdf

B3.1.6 NASA Space App Challenge. This Challenge takes place in Nicosia Cyprus every year.
Participant teams had to prepare and present a project entitle: How would you do about
colonizing the moon, which included defining the contributing members of the base, designing a
list of requirements for countries to contribute in such a project, decide how many people from
each country or state should participate, structure a leadership and governance for the
colony(ies), design a social structure etc. The teams had one weekend to think about their project



and ten minutes to present it before the judges, two from the CSEO and one from NASA. NASA
offers the winning team the unique opportunity to visit the Marshall Space Flight Centre where
astronauts are trained, while three more teams will visit the Rocket and Space Centre. All teams
will be given the chance to train like astronauts for one week. Every year students are given a
new topic to work on.

B3.1.6.1 Spaceappschallenge.pdf

B3.2 Projects/Investigation and applications related to gaming

B3.2.1 Math in Wonderl@nd: with only two partner schools, from Italy and Romania, this
European Mathematics and Science Prize-winning project started with the mathematical
allusions in "Alice in Wonderland" to show students that math can be " friendly”, full of mystery
and imagination, to help them discover and develop their ICT, social, linguistic skills and creativity
through collaborative activities and active learning. Within the project mathematical games were
developed Because Mathematics is such a serious subject, it has become a pleasant and friendly
discipline by creating games developed in the Mathematical Games section of the online
magazine, as well as on the blog. The project aims to enhance the students’ motivation by making
Mathematics a learner-friendly subject, to help them discover and develop their creative, social,
language and ICT skills, by means of collaborative work and active learning.

B3.2.1.1 Math in Wonderl@nd CCDTR_EN.pdf

B3.2.2 Mathe im Advent — Making Math fun and relevant. The German Mathematical Society
(DMV) runs this online Advent Calendar each year in Christmas time for two age groups: From
grades 4 to 6 and 7 to 9, respectively. With interesting mathematical problems and concepts,
which are usually not taught at schools, it reveals to more than 100,000 school kids the often-
surprising message: Math can be fun and useful!

B3.2.2.1 Mathe-im-Advent.pdf

B3.2.3 The MATH+ advent calendar offers fascinating insights into recent application- oriented
mathematical research and into the everyday professional life of mathematicians. The 24
challenging puzzles are aimed at bright students from grade 10-13, university students, teachers
and everyone interested. Therefore, the calendar is intended to challenge and support (not only)
gifted pupils in mathematics. All participants can discover the power and beauty of mathematics
and the best ones can win prizes.

B3.2.3.1 MATH+ advent calendar.pdf

B3.2.4 Math Game Day — Students in teams according to their year group, compete online in real
time with students from other schools all over Cyprus and abroad. They are given a series of short
calculations (+ - * /) to do in a specific amount of time, each game consists of 3 rounds for each
team/year group and it lasts about 20 minutes with breaks.



B3.2.4.1 thalescyprus.pdf

B3.2.5 The idea of a mathematics Hackathon organized either internally or internationally among
schools is also a good opportunity for gifted students in mathematics to further expand their
mathematical skills but also to be given the opportunity to work as a team.

B3.2.5.1 maths-hackathon.pdf

B3.3 Projects/Investigation and applications related to industry/business
world/thematic/research institutes/authorities/organizations relating to real life issues

B3.3.1 The European Light Infrastructure - Nuclear Physics (ELI-NP) project is a project that aims
to develop the most powerful laser in the world and create a pan-European research centr in
Romania, at Magurele. This is the first of its kind in Europe, the results of the developed
technology can have applications in fields such as medicine, nuclear physics, electronics,
information technology, pharmaceuticals, waste recycling technology, etc. Extreme Light
Infrastructures (ELI) project aims to establish European laser research facilities in Romania,
Hungary and Czech Republic for the investigation of high-intensity light-matter interactions and
their potential applications in science, industry and medicine. Thales developed with ELI-
NP (Nuclear Physics) in Romania an unique laser system made of two beam lines each delivering,
a peak power of 10 PW at 1 shot/min, with intermediate outputs at 1 PW, 1 Hz and 100 TW,10
Hz.

B3.3.1.1 European Light Infrastructure project_EN.pdf

B3.3.2 Jugend forscht encourages and supports talented achievers in the areas of science,
technology, engineering, and mathematics (STEM). It seeks to inspire young people to become
involved for the long term, and, after the contest, to help them with their careers. “Jugend
forscht” is the largest public-private partnership of its kind in Germany. There are about 250
partners, most of them from the business community. They organize the contests, donate the
prizes and lend their support to other activities. The Federal Ministry for Education and Research
(BMBF) defrays the running expenses of the Jugend forscht head office.

B3.3.2.1 Jugend-forscht.pdf

B3.3.3 Research and business expeditions are expeditions for a team of 15 - 40 German-speaking
students to interesting regions (e.g. Iceland, North Cape, Azores ...) in order to experience the
research process for themselves. They explore fauna, flora, waters, climate, human-culture-
language, infrastructure and economy. This means that all parts of the expedition are



experienced during the course of the expedition, from the setting of objectives to the planning
of experiments and from data collection to the complete documentation. The young researchers
have to carry out experiments, surveys and data collection, arrange, evaluate, and document
them and finally present their results.

B3.3.3.1 Research and business expeditions.pdf

B3.3.4 London Science Forum. The London International Youth Science Forum (LIYSF) is a two
week residential student event held at Imperial College London & The Royal Geographical
Society, with lecture demonstrations from leading scientists, visits to world class laboratories and
universities combined with cultural interaction, with 500 students aged 16- 21 years old from 70
countries.

B3.3.4.1 liysf.pdf

B3.4 Projects and applications related to cooperation with universities

B3.4.1 One was an Approach to Mathematically Gifted by Dr Bostjan Kuzman Through examples,
he presented different situations that can arise while working with mathematically gifted
students and can be a cause of embarrassment for the teacher as well as the students. Apart
from the mathematical knowledge and appropriate motivation, the teacher who works with
mathematically gifted must also provide appropriate and socially secure environment. He was
determined to solve a couple of mathematical challenges along the way. Another one was Scratch
& Bebras Puzzles by Dr Irena Nan&ovska Serbec & Spela Cerar In recent years, computational
thinking has become one of the bigissues in education worldwide. Various learning activities and
competitions were created for development of computational thinking skills. In this spirit, several
summer schools were conducted for primary school pupils using ScratchJr and Scratch.They
presented some of the ideas that can be used for developing games and stories with gifted kids.
Bebras competition is run in Slovenia from 2011. Lots of different tasks and puzzles were created
during this time. They presented some ideas how to use the puzzles for learning of fundamental
concepts of computer science. Problem questions:

1) What programming activities in Scratch are interesting for gifted students? 2) Are tasks which
teachers find difficult also challenging for gifted students? 3) What makes a task interesting for
gifted students?

B3.4.1.1 Summer School of Science and Technology from Magurele_ CCDTR_EN.pdf

B3.4.2 Summer School of Science and Technology from Magurele aims to enhance the scientific
expertise of the education and research platform at Magurele and the University of Bucharest
making it accessible to high school students regardless of their profile and specialization and
teachers who teach STEM subjects (science, technology, engineering, mathematics ) in secondary
and secondary education. The school proposes a complex complementary program based on the



premise that STEM education through its purposes is a vector of impact on increasing
competitiveness and social cohesion, in the context of sustainable development of Romania with
significant influences on increasing the welfare of both learners and the community in which they
live. The trainers and mentors at the summer school are researchers, teachers from pre-
university and university education in the fields of STEM, education sciences but also from other
specializations, the approaches being of integrated type.

B3.4.2.1 EGIFT Project-European Gifted Education Training.pdf

B3.4.3 The Mathematische Schiilergesellschaft “Leonhard Euler” (MSG) is an extra- curricular,
free institution for the promotion of mathematically interested and talented secondary school
students. It is organized by the Institute of Mathematics of the Humboldt- Universitat zu Berlin
in cooperation with other Berlin universities. In about 30 weekly courses (“circles”)
mathematically interested and talented pupils from grades 5 to 12 are given exciting insights into
various areas of mathematics beyond the school curriculum. The focus is on problem-oriented
work, scientific methods, and training for mathematical competitions.

B3.4.3.1 MSG.pdf

B3.4.4 The Summer Schools “Lust auf Mathematik” take place every year and last one week.
During this week interested and talented students from grade 11 work in small groups on
challenging mathematical problems. They are instructed by professors and scientists of the
Humboldt-Universitat zu Berlin and other universities of Germany. At the end of the week the
students present their results by a talk and document their work with a 10-page report.

B3.4.4.1 Summer-schools.pdf

B3.4.5 The ,Berliner Netzwerk mathematisch-naturwissenschaftlich profilierter Schulen“is a
network of five grammar schools, the Humboldt-Universitadt zu Berlin and the state government
of Berlin. It was founded in 2001. This network is promoting students who are talented in
mathematics and the natural sciences. This is achieved by an enriched curriculum in mathematics
and additional semester hours starting in grade five. Students learn about mathematical
structures, argumentation and proofs. They have the opportunity to obtain credit points for the
first semester of university education in mathematics. The grammar schools have approximately
1800 students in classes with a focus on mathematics and the natural sciences.

B3.4.5.1 Berliner Netzwerk mathematisch-naturwissenschaftlich profilierter Schulen.pdf

B3.4.6 The University of Cyprus Department of Mathematics and Statistics organises a workshop
for high school students who love Mathematics. This year’s workshop was entitled: ‘Why Math’.
Students had the opportunity to listen to interesting speeches from experts and university
professors on what they can do with Mathematics, what skills they can develop and what careers
they can follow with a degree in Mathematics.

B3.4.6.1 WhyMath.pdf



Chapter 4: Competitions/Challenges and Communication activities

B4.1 FutureOlympics is a project realized in partnership between Intuitext and the Romanian
Society of Mathematical Sciences. Through this project, the Olympics in mathematics training are
supported. Together with the professors from the Romanian Mathematical Sciences Society,
keeping the tradition of the Mathematical Gazette, Intuitext brought online the performance in
mathematics! Every year, the competition on the FutureOlympics website has several stages
(students solve problems, send solutions and receive points depending on performance) and is
completed with a camp in Campulung, where the best students participate for free and
experience mathematics otherwise. The competition is part of the Mathematics Education
Otherwise Program, a program of the Romanian American Foundation implemented in
partnership with the Romanian Mathematical Sciences Society.

B4.1.1 FutureOlympics.pdf.

B4.2 The Speed Kangaroo Competition is a group competition based on the world-famous
Kangaroo competition. Students solve Kangaroo tasks in groups of up to six participants as quickly
as possible. The fastest group sets the processing time — but be careful, for every wrong answer
the other groups get additional time.

B4.2.1 Speed-Kangaroo-Competition.pdf

B4.3 The Berlin Day of Mathematics is a mathematical event that takes place at a different
university in Berlin every year since 1995. It is aimed at students and teachers who are interested
and gifted in mathematics. The aim of this event is to maintain and develop enthusiasm for this
science with exciting tasks, inspiring lectures and interesting workshops about the fascinating
world of mathematics. Furthermore, team competitions will be held on this day so that social
and mathematical skills are supported by solving challenging tasks.

B4.3.1 Berlin Day of Mathematics.pdf

B4.4 The Mathematics Olympiad in Germany is a competition for (gifted) students in
mathematics from grades 3 to 13. In this competition, students have the opportunity to prove
and develop their mathematical skills. Challenging tasks promote logical thinking, reasoning
abilities, the ability to combine and the creative use of mathematical methods. The competition
extends over several rounds - those who get to the federal level can hope to win Olympic gold.
The best participants will be delegated as the German team to the International Mathematical
Olympiad.

B4.4.1 Mathematics Olympiad in Germany.pdf

B4.5 Regional Mathematics Competition — students have two hours and are expected to work on
about 4 questions that require a structured answer. Also, the Mathematics Olympiad organized
by the Cyprus Mathematical Society is a good competition for gifted students in Mathematics to
compete, show their abilities in Mathematics and gain experiences for future competitions
regarding university entries and university life.



B4.5.1 competition-cms#tcompetitions.pdf.

B4.6 Math Relay Competition — Students are in teams according to their year group. We have
three teams (Years 7 - 9) each consisting of three students. Then the Year 7s get 15 minutes to
answer one question that requires a structured answer. When they finish Year 8s have 30
minutes to answer their own question and Year 9s have 45 minutes for their own. In case a group
has a few minutes that they did not use the next team can use this time, and that is why it is a
math relay.

B4.6.1 mathematics-Relay.pdf.

B4.7 Math Factor and Science Factor competitions within the framework of Euromath &
Euroscience Student Conference: Students need to communicate/present a mathematical or
scientific concept in a funny and simple way so that it is comprehensible to even a non -
mathematical or scientific oriented audience. Also, Math Theatre and Science Theatre
Competitions are an excellent mideun for students to communicate science and mathematics.
B4.7.1 euromath.pdf

B4.8 Krakow Youth Society of Friends of Sciences and Arts at the Youth Center dr. H. Jordana and
the Cracow Branch of the Polish Mathematical Society invite you to the MALOPOLSKA
MATHEMATICAL COMPETITION ending with the Matopolska Mathematical Session. We
encourage students from secondary and primary schools to participate in the event. Every year,
the competition gathers enthusiasts of mathematics from the entire Matopolska province. Some
do their work alone, others choose to work in a group. The event provides for two forms of work
implementation: individual and team (a team cannot have more than 3 people). Below are
sample topics for papers: Presentation of the problem which is dealt with by young people during
mathematics club classes. You can present methods (also ineffective) that tried to solve the
problem. Presentation (in a way that is understood by peers) of theories or concepts from
extracurricular mathematics. Solution to an interesting task. You can present different methods
to solve the same task. Unusual, unknown evidence of known mathematical facts Development
or implementation of scientific support or measures to popularize mathematics among peers.
The awarded works are published on the website www.timediawo.edu.pl, which can help in
choosing the topic of work.

B4.8.1 matopolski_konkurs_prac_matematycznych.pdf


http://www.timediawo.edu.pl/

Chapter 5: Videos and Interactive Media relatedto giftedness

B5.1 A solution that they propose for this situation is the online mathematics course, based on
40 video-learning units for different topics (ex: Circle, Rectangle, Sequences, Factors and
multiples, etc.). This course can be freely accessed by anyone who is interested in mathematics
— students, teachers, parents. It can be accessed by any device, from your class or from your
home. You can access the online mathematics course from the e-learning platform Menu
Cursuri/Mathematics Open Online Course. To access this course, you must create a username
and password. After these 3 steps, you gain access to 40 video tutorials about maths and more
than 200 exercises. Everything is free! The 40 video tutorials, available in both English and
Romanian Language, can also be accessed from the YouTube Channel dedicated.

B5.1.1 mathematics-open-online-course.pdf

B5.2 Gifted and talented children: signs and identification. In this video, parents of gifted children
talk about noticing early signs like a big vocabulary, advanced use of language or musical talent.
They talk about having mixed feelings and working out what it means for their child’s future. An
educational psychologist says it can help to get a formal assessment when a gifted child is
approaching school age, to help the school plan for your child’s educational needs.

B5.2.1 Gifted and talented children- signs and identification.pdf

B5.3 Gifted, creative and highly sensitive children. Being “gifted” often feels far from a good
thing, when you’re the one living it. And yet the myth persists that “gifted” is an elitist and
privileged label in education. That “those kids” will be fine without any extra programs or
supports. After all, what’s the worst that can happen — they get bored? In reality, many of our
most vulnerable learners are those “gifted” kids who know they just don’t “fit it.” In our rush to
identify and label children for purposes of funding and organizing our educational services most
efficiently, we’re missing the ground level, actionable and everyday needs of an entire grouping
of needy kids. Our most gifted, sensitive and creative students are our canaries in the coal mine;
they are more sensitive to the world around them and the reactions we see in them can teach us
what our education system needs to be, believe, include and stop. As is often the case, what is
necessary for some is beneficial to all.

B5.3.1 Gifted, creative and highly sensitive children.pdf.

B5.4 The Gifted Adult. Lynn speaks to her experiences as a gifted person and describes the unique
challenges faced by people with high 1Q. The gifted's propensity towards perfectionism and their
attraction to extremes should be carefully managed to ensure their talents have a life-enhancing

effect.

B5.4.1 The Gifted Adult.pdf.



B5.5 The videos deal with the derivation of the Euclidean algorithm to determine the greatest
common divisor. They are based on the fact that a natural number can be represented uniquely
by division with remainder. Then the algorithm is derived successively and applied interactively
by tasks of exercises. It serves to promote algorithmic and number- theoretical thinking and
requires the handling of numbers, operations, arithmetic laws and divisibility. This sequence is
aimed at students up to the age of 14 years. The material and the videos are prepared in German
language.

B5.5.1 Euclidean Algorithm.pdf

B5.5.2 Euclidean Algorithm2-video.pdf
B5.5.3 Euclidean Algorithm3-video.pdf
B5.5.4 Euclidean Algorithm4.video.pdf



Part C: The Mathematics meets Industry in School model —Guidelines for
implementation of a Mathematics Industry Day (MID) (EN)

Chapter 1: Guidelines for a MID-day

You first have to identify the gifted students and then convinced an industry that their lateral
thinking capacities might be worth a try. At the same time, you have to motivated academics and
teachers to back you up and then you have to plan and design a MID-day (a Mathematics meets
Industry Day). This chapter will provide the guidelines for planning and conducting a MID-day
event.

1.1: Definition and Glossary

Partner: In these guidelines, when we refer to partners, we mean an industry ready to invest a
day or two talking with academics, teachers and students in order to define and address an
industrial problem.

Industrial problem: A suitable issue brought forward by the industrial partner, that is
understandable by students, teachers and academics. It has to be adapted on both sides, address
some useful issues on the side of the industry and be challenging, yet feasible on the side of
students. The state of the problem is the result of a common brainstorming between the
industrial partner, the academics and the teachers, prior to the MID-Day. A list of possible
problem is provided in section 1.4 below.

MID-Day: An actual Math and Industry Day, when students tackle a problem set up by an
industrial partner and adapted by the academics and teachers. It might be more an ideation, the
refinement of an idea, than actually the full solution of a problem.

1.2: Methodology, Requirements and guidelines for schoolteachers (the teacher as a mentor and
co-creator)

The responsibilities of the teachers are to select and prep-up students in a way that will make
them fit for a fruitful MID-Day. On the MID-Day, teachers should facilitate students’ work. This
means that first you have to select students, whether using a written test or based on
preselection by parents’ association, grades at school, Olympiad or math clubs selection... Also
you have to obtain formal agreements from parents and schools for the participation of
everyone.



After your first discussion with the industrial partner and the academics, you must decide on the
type of MID-day you wish to conduct. You will find below a few proposals. You will have to set up
a scratch course based on a lesson plan that we provide, to level up the students to the adequate
degree. This implies as well adjusting roles according to levels: some more advanced or mature
students can act as coaches or tutors to younger ones, as guide on the side rather than sage on
the stage.

Facilitation during the MID-Day involves propping up intimidated students, supporting self-
confidence, reassuring them that their knowledge is not insufficient to start thinking about the
problem and easing communication, making sure that no one feels insecure or imposes one’s
view, that every voice is heard, that every student feels needed and valued in a way or another.
Division of the problem in sub-tasks has to be planned ahead for this purpose.

AAs a last step you should report on how things went, observing regulation and self-regulation,
how each student reacted, what triggers or withers his/her motivation, how he/she belonged,
what was proposed and created.

After the MID-Day, you should pay special attention on how the material raised during the MID-
Day can be further used in everyday math class, relating it with institutional knowledge. Further
look for opportunities for students to share their work with others in fairs, competitions, forums,
clubs or setting up an exhibition in your school. This will help recruiting students for the year to
come. Do not forget to mention that participation in a MID-Day can be valued by students in their
CV when applying for grants. This event will spring and nurture their professional network!

1.3: Methodology, Requirements and guidelines for universities supporting MID days

University partners should build the team of students that will work on the industrial problem.
That means working with students but as well training students in managing work as a team. In
collaboration with the industrial partners and teachers, they have to shape the problem in a way
that it can be worked upon by students.

Your main responsibility is to set up, organise and manage the MID-Day and the preparatory
meetings before that. A typical interaction with teachers and students will have three phases:

In a 1st meeting: You will meet in an informal way students and their teachers, motivate them,
build a team around original, creative and fun math material. You can reach out for participants
in math club, science fair, math day, math competitions, inter-schools’ meetings and so on.

In a 2nd meeting, you will level up selected students into building the group as a team. That
means that you will teach them the tools to work as a team (see below).

The 3rd meeting will consist in the MID-Day per se. You will have to select facilities convenient
and large enough for the meeting, whether at the university or at the industrial partner’s site,



have coffee breaks and lunch at hand and so on. A hybrid version, with online teleconferences
might be in order if no possible physical meeting is feasible.

You will have to facilitate communication and team’s work, asking the right questions so that
everybody feels adequate and productive. Be careful not to look for answers by yourself without
relying on students. Make sure students are relevant and the focus of the MID-Day. You are not
here as a teacher that teaches students, they should be seen as trainee fellow researchers.?

Basic tools for working as a team:

Make divergences clear. While keeping a secure environment, reach a fruitful debate: do not
vote, do not compromise, do not select at random, avoid averaging and bargaining but strive
for unanimity.

Listen and involve: Do not let anyone impose their standpoint but argue, do not dismiss but
propose rebuttals.

Do not personalize debates, do not take things personally. Look for solutions.

Accept solutions only if it is understood and shared by everyone.

Giving a light training in these themes, both for students and teachers, increases the
probability to get original solutions and a productive team.

1.4: Proposed Examples of MID days

Discuss with your industrial partner. Optimization problems can be found in many businesses:
Whether the industrial partner is cutting glass, numerically controlling robots, managing a
storage house or arranging a supply chain, they surely have a basic open optimization
problem at hand that needs to be clarified if not solved.

A Statistical Research Survey will interest your industrial partner, they might want to know
better the needs of their clients or employees, and a market or human resources research
project is relatively easy to set up, fun and creative to design and can lead to unexpected
results when seen from an unusual point of view: “how to transform this bleak open-space in
the covid context?”. A lesson plan in statistics and survey methodology is in order before
actually getting down to business.

A Scientific Trail on the industrial site is a great way for the industry to promote their work
during class visits, and for the students to become problem posers and look at their
surroundings with a scientific eye: “how large is this tank? how long will it take to fill it up?”
The lesson plan should concentrate on modelling and measurement methodology,

8 Hall, Jay (1971) Decisions, Decisions, Decisions, Psychology Today, November, 51-54, 84-88.



discovering for example that your own body is a pretty precise tool for everyday quantities
estimations.

e If you do not have direct contact with an industrial partner, don’t forget the educational
industry, and have the students set up pedagogical games for you: let them invent new ways
to teach by gamifying some of your content. Learn from them! The lesson plan should teach
neural basis of cognition, gamification, determining aims and sub-aims, defining challenges
and levels, ways to collaborate, helping the students understand their own cognitive process
better. And you never understand a concept better than having to explain it, especially to a
computer!

Once the main theme is set, you can plan the lesson path to get the students from where they
stand to the required competencies regarding the tasks at hand. That is: you have to conduct the
lesson in an introduction to the project. This first day at school should be relaxed and joyful,
students working in teams and getting to know one another.

Once the problem is refined with the partner, you should send it to students in advance with a
possibility to react, interact, with clarifying questions.

During the big day of the MID-Day, students visit the industrial site or at least discuss with
representatives of the industry and work on their project together during the morning.

Here is a possible schedule for the MID-Day:

e 9h-9:30: Welcome, small talk ice breaking

e 9:30-10:30: Team building with a group activity like « lost on the moon » or similar.
https://netmind.net/play-the-moon-landing-exercise/

e 10:30-10:45 Break

e 10:45-11:45 Discussion in sub-groups, regarding the problem of the MID-Day, comprehension

of the issue, first tracks of thoughts...

e 11:45-12:15 First synthesis on possible strategies addressing the issues, setting crews on
specific tasks.

e 12:15-13:45 Lunch break

e 13:45-15:45 Work in sub-groups on specific strategies and tasks.

e 15:45-16 Break

e 16-16:30 Preparation of the synthesis and its presentation [The students]

e 16:30-17:15 Presentation in front of the industrial partners, discussion


https://netmind.net/play-the-moon-landing-exercise/

1.5: Evaluation results, Dos and Don’ts

During the MID-Day:

Beware that every student should belong to a small group, at most 8 students, which is to be
formed in the preparatory activities, for example with older students supervising the group as a
coach, making everybody feel needed and belonging. One has to pay a special attention to
insecure students by asking suitable questions, highlighting and developing the special abilities
of each student, increasing self-confidence. The industrial problem is thus analyzed with every
perspective in mind, so that it is possible to divide partial tasks among all team members,
fostering the collaboration of all team members.

The evaluation should focus on these aspects: that every student felt taken into account as an
individual thinker and creator. Of course, not all ideas can lead to a successful product, maybe
no production will result from the MID-Day, and it should not be felt as a failure, but the
potentialities and the creativity of ideas and productions should be put forward. If you need
numbers, or want to assign individual trophies, you can objectify the evaluation of the creativity
of the process of ideation that took place along the four dimensions described by Guilford:
Fluidity, Flexibility, Elaboration and Originality:

e Fluidity is the capacity to produce a

publication

lot, to work out many examples.

e Flexibility is the ability to change a
strategy when vyou are stuck,
serendipity and adaptation are clearly
the keywords here.

o

o Elaboration digs in depth a question,

looks for the fine-grained details, is \
exhaustive in its search. F
N

e Originality is the type of creativity you
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recognize when you see it: you have
never seen anything like this, it is new
and provocative.

Since we are talking about ideation, be aware that we are not in the students’ head, to be fully
creative, an idea has to go through the whole cycle of creativity with the two moments of
divergent and convergent phases: from preparation to incubation, then illumination (the Aha
moment), but this idea has to get out of the student’s head and translated into words, sketches
and so on, in order to be verified, and then published, proposed to colleagues to see what they
think about it, whether they validate it. And in the end this idea can be reflected upon and
integrated into a greater cycle of ideas in order to address the problem at stake.



One should not mistake creativity with only divergent thinking: a phase of brainstorming is ok,
but at some point, it has to depart from daydreaming and converge to an actual workable
solution, and there is a need for as much creativity in this convergent phase. Likewise, the Aha
moment of illumination is not to be overvalued, poetry and industry can mix only to a point, what
seems like an original idea has to translate to actual schemes. These subtle points have to be
taken into consideration by the team in order to foster a productive mindset among students.

After the MID-Day:

All results will not show straight away during the MID-Day. Students will come back home with
lots of observations, ideas and plans. In the last phase, this work can be reworked and presented
again to the industrial partner. It isimportant to organize a way for them to exchange with others.
This can be further used, for school fairs, forums, schools twinning, integration weeks,
competitions and so on in order to show what has been done.

1.6: Why Industry should get involved, benefits for industry

This point of the interest of the industrial partner has to be cleared beforehand but it is good to
revisit it at the end of the MID-Day and go through the checklist: Have all parties benefited from
the MID-Day? Has lateral thinking really unblocked a creativity situation or simply has the
industry been able to show its business to outsiders. The benefits really are different depending
on the type of MID-Day that was conducted. To go through the generic examples, we gave:

e Has the Statistical Research Survey been able to make evident elements that went unseen
before, or was it simply a way to communicate, whether internally or with potential
customers? Allowing customers or better employees to express their views, to see that
they are taken into account is already something that can be valued.

e Is the Scientific Trail fun and informative? Can it be used with potential customers, with
classes? Does it open the eyes of participants on the challenges that the industry
addresses? In the case of a touristic visit of a site, does the partner discover the site with
a new eye? Will it serve its purpose of scientific tourism?

e As for the educational industry, have student’s setup interesting, informative and fun
pedagogical games? Did they learn something out of designing the pedagogical game?

e The industry will have the opportunity to get in touch with gifted students and possibly
work with them in the future.



1.7: Implementation of MID — Days in various Countries:

The MID- Day event was piloted and implemented in five European countries; Those are: Cyprus,
France, Germany, Poland and Romania. The idea behind the MID — Day event is that the
application of mathematics in real life is an absolute must for any curriculum nowadays and even
more for the gifted pupils who can contribute to innovation that could make the human life
better and at the same time promoting entrepreneurship in the school curricula. The
Mathematics meets industry event is designed to offer challenging unsolved real-life industry
problems to students with the aim to work either in teams or individually and use mathematics
in order to propose a set of possible solutions to the given problems. Furthermore, students had
the opportunity to collaborate with each other and work together towards a common goal, meet
Higher education researchers as well as Industry people and for secondary school teachers to
see, get ideas and get inspired on how such problems could be used as part of their regular
teaching.

The preparation and implementation of the event varied in each country. Various industry
problems were presented, which students were challenged to solve. Therefore, below we will
analyze the preparation and implementation of each MID-day event by Country. This way
examples and suggestions on the MID-day methodology can be extracted.

In the Case of Cyprus

Preparation actions: The preparation for this event started two months in advance when an
invitation/motivation letter was sent to students that enjoy mathematics and might have been
interested in such an activity. In the meantime, the INNOMATH teacher team of the Heritage
Private School contacted local companies, following the organisation of a Focus Group, and asked
them to join this event by providing the students with a real-life industry problem. Two
companies provided a problem each for the purpose of the MID-Day. Problem A was provided by
V-ships which is one of the biggest shipping companies in the world. The problem described a
specific case of a tanker vessel trading between Singapore and Brazil that needs to be stocked up
with provisions in order to have provisions on board at all times. In this project, the students
needed to act on the benefit of the catering provider in an attempt to formulate the most cost-
effective provisions replenishment plan by making sure that the agreed rates are met, the vessel
will have sufficient stock on board at any time during the voyage and at the same time they had
to maximize the profit for the catering provider company. Problem B as given from an
architecture company and the students were asked to take the place of an architect, to
understand the process and to find the best possible solution to serve a client based on his house
requirements, materials to be used and available budget.

Students preparing their MID-DAY presentations: Many students who love mathematics, opted
to participate in the MID-Day activity. It was an opportunity for them to think creatively and
outside of the box either individually or in teams in order to find possible solutions to the given
problems in an outside the classroom activity. Due to Covid19 restrictions and students
participating coming from different cities, two online meetings were organized for the Heritage



schoolteachers, the participating students, the company representatives and the Mathematical
Society. The online meetings took place in early and mid-July. The aim of the meetings was for
students to create their teams, become familiar with the problems, get extra explanations and
clarifications from schoolteachers as well as the company representatives. General guidelines for
the smooth running of the MID-Day and the requirements for the student presentations were
also given. After the first meeting students had some days to decide on their preferred problem
and started to work on it. Problem A was more popular as it was selected by all students. Then,
another online meeting took place for students and teachers to discuss the progress of the
designing of the solution. Students were advised on how to organize their work and how to split
the workload within the team. Students also had the chance to ask for more assistance and
clarifications that could help them working through their proposed solution.

The actual MID-DAY: On Wednesday 28 of July 2021 the event took place in Agros in the presence
of students, parents, teachers, higher education researchers and project partners. The students
presented their possible solutions and at the end of each presentation the representative of V-
ships, Mr. Loucas Chrysochos, was giving his feedback on the solutions students proposed. Also,
all the other participants were free to ask questions to the students. All the solutions received
from the students were different and this initiated a fruitful discussion between the participating
students and the audience. At the end, the industry representative expressed his excitement for
the students’ hard work, excellent presentation skills and the analytical way of presenting their
solution. He mentioned that it was a great experience for him to participate in that event and
meet such students who did a great job. In addition, he expressed his interest to work with them
one day.




In the case of France

The actual MID-DAY:

Students taking part in the MID-Day wear two hats, they are aware that they are not only
participating but as well testing the pedagogical innovative plan. The students were set up in a
creative mind set, where mathematics were viewed as a concrete tool to solve real life problems
of an economic value.

The students were let to set up in teams through icebreakers, then installed the MathCityMap
application and run the local math trail.

They spent the best of the day in the field, in the UNESCO heritage Renaissance quarter, listening
to the stories that the professional guide was telling, taking notes, setting things up in a team,
trying out ideas, letting other members of the team check the feasibility and fun of the tasks...
Back at the university, the tasks were encoded in the MathCityMap system.

The main issue was to answer the needs of the tourism industry representative: students
discussed the best ways to address different targets, families, classrooms, groups of friends.
Getting to understand the constraints of the professional guide, infusing enough fun and eye-
opening information within scientific questions is the main goal of the mathematical trail that
was produced.

The second part of the MID-Day was the feedback to the industrial partner. Students had the
opportunity to team up in order to set up their talk. It took place during the transnational project
meeting that took place in Lyon mid-December 2021 on the UCBL campus. The day after the trail
the students justified the choices that they made in front of the jury composed of the industry
representative and the international partners of the InnoMath project.




In the case of Germany

Preparation actions: The preparation for the MID-day event started in 6 months in advance with
a meeting with industry partners discussing potential tasks. The Focus Group meeting, which
consisted of teachers, scientists, and industry partners, met and evaluated the ideas and the
proposed schedule for the MID-DAY. Later on, schools with a focus on mathematics and the
natural sciences were invited to take part in the event. Together with the Stiftung Planetarium
Berlin, it was decided to pose the problem to the students of how changes in the seasons - climate
change - can be made statistically visible and how predictions can be made. In particular, the
models used were to be evaluated and reflected upon.

Students preparing their MID-DAY presentations: 14 classes (420 students) of schools with a
focus on mathematics and the natural sciences participated in the MID-DAY activity. Due to
Covid19 restrictions the students had to meet in their schools and where not able to meet
students from other schools for the preparation of the presentation. The preparations took place
in September and the students were given material to become familiar with the problems, which
was prepared by the researchers and the industry partners. The teachers supported the students
and supervised them. General guidelines for the smooth running of the MID-DAY and the
requirements for the student presentations were also given. After the first meeting students had
some days to decide on the focus of their solution and presentation, which was then discussed
in class. Students decided on how to organize their work and how to split the workload within
the teams. Students also had the chance to ask for more assistance and clarifications that could
help them working through their proposed solution.




In the case of Poland

Preparation actions: Preparations began one month in advance. Students had to get acquainted
with the task presented by the tourist office. It consisted in constructing an algorithm allowing
the creation of a trip plan for students visiting Krakow. This plan had to take into account a
number of conditions, such as: budget, duration, age of participants, choice of optional
attractions and others.

Students preparing their MID-DAY presentations: As the event was attended by groups of
students from the same classes, the preparations took place in the stationary version. Their work
consisted in collecting relevant data, such as: ticket prices, distance between points, coach rental
rates, public transport prices and others. In the second phase of preparations, their task was to
create a program to simulate the costs of the event. Both traditional methods and modern
information technologies were used for the preparation. Some of the work was also done
remotely. In the final, pre-event phase, group members concentrated on presenting their
achievements, namely preparing and training their speeches.

The actual MID-DAY: The event was divided into three parts: In the first part, the INNOMATH
project, its goals, assumptions and effects developed during its duration, were presented. The
second part consisted of the presentation of students' works. All groups presented the results of
their preparations. After each of them, experts and invited guests had the opportunity to express
their opinions on the prepared shows. The third part was a discussion on topics related to the
project and its impact on the modern approach to teaching.




In the case of Romania:

Note: This example of MID-Day is written form the perspective of the students

Throughout the course of the INNOMATH project we got to experience many new things that
showed us what life is like beyond high school and how math can be used in real world situations.
In order to better understand how quintessential applied mathematics is for the smooth
operation of businesses and industrial facilities, we set off on a journey to try to solve an issue a
local company was facing, by utilizing our knowledge.

Thus, we visited Fluorocarbon Polymers and spoke with its director. He explained to us that they
produce and ship various pieces and materials which serve all sorts of purposes in industry. We
then proceeded to follow the production line from start to finish, hoping to spot ways in which
the company loses money and/or resources so we could come up with a solution. It proved quite
challenging to find issues in their process, but in the end, we decided to try to optimize the
transport of the raw materials they use and of the finished products to their buyers.

Transport optimization problems are difficult to solve and require university-level skills, therefore
what we ended up doing is learn some advanced algebra that only brought us closer to being
able to solve such problems, while also helping us solve high school-level linear algebra problems
more easily.

In the classroom our teacher divided us into two groups: one which would learn and use the
methods usually taught in high school for computing inverse matrices, determining the rank of a
matrix, and solving systems of linear equations; and one which would learn the advanced
methods. The aim was to compare the different methods at the end of the course and determine
which are faster and easier to use.

As we practiced solving exercises, we were encouraged to help each other understand and learn
more quickly. Indeed, sometimes it felt easier to ask my classmates questions about the new
concepts rather than ask the teacher, and their perspective as pupil allowed them to have a
certain useful insight into the problem. The most enjoyable aspect of this learning method was
the fact that it felt less like learning and more like playing as we were bouncing ideas off one
another.

In the end, both teams presented and swapped the methods they had used to get a feel for the
other half of this story and be able to draw conclusions more easily. We all agreed that the
advanced methods were not as hard to understand as we had thought previously, but it really
matters how you learn them. Looking back at all we have seen and achieved, | feel good about
choosing to study engineering in university and better prepared to face the real world.



The actual MID-DAY:
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1.8: Evaluation of the MID-Day events: Comments by students

After completing the MID-Day events in the five Countries mentioned above the participants of
the event were sent an evaluation to access their satisfaction on the MID-Day activities.

The overall feedback from students was very positive and encouraging. Students expressed their
satisfaction for having the opportunity to work as a team member and being assigned roles within
their teams. They believed that it was enjoyable and constructive. All students form all the events
said that they benefitted from the MID-Day activity for various reasons. One of the reasons was
that they worked in a real-life problem as a member of a team that they developed their
communication and presentation skills, that they realized how complicated real-life problems are
and how mathematics can provide a solution for them. Students also mentioned that the
opportunity to present their work during the MID Day format turned out to be important for
them - thanks to which they could improve and develop their social skills such as: information
exchange, argumentation. Finally, all students mentioned that it was a unique experience for
them to meet the industry world!

What is important to mention is that all students form all countries agreed that the MID-day
problems were a much more interesting and interactive way to learn than the mathematical
problems they face in their schools. In addition, the majority of students mentioned that they
managed to learn something new form the MID-Day event.

When students were asked about their opinion on the advantages, practicality and difficulties of
adopting this in the school curricula, some said that it is necessary to have this kind of problems
in the school curricula and that students will gain more confidence about Mathematics working
in teams and gain real working experience. They believe that it would not be difficult to adopt
this culture in the school. On the other hand, some students expressed the opinion that although
for them this was a great experience, that mathematics school level is low and that very nice
experience that in schools the interest in mathematics is low and bigger tasks like this could
further alienate some students from Mathematics.

As for some ideas towards the improvement of the MID-Day students would like to see more
problem options in the future with varying difficulty. They found the problems and the whole
process very challenging, and they expressed their wish for such types of events and activities to
be included in the school curricula where possible.



Teil C: Das Unterrichtsmodell "Mathematik trifft Industrie in der Schule"
- Leitlinien flr die Durchfihrung eines ,MID-Days” (Tag der Mathematik
und Industrie) (DE)

Kapitel 1: Leitlinien fir einen MID-Day

Zunachst muss man die begabten Schiler identifizieren und dann im nachsten Schritt die
Industrie davon Uberzeugen, dass deren Fahigkeiten zum unkonventionellen Denken in
betriebswirtschaftliche und industrielle Prozesse involviert werden sollten. Gleichzeitig musse
man Akademiker und Lehrer mobilisieren, die sie unterstiitzen, einen MID-Tag zu planen und
gestalten. In diesem Kapitel werden die Leitlinien fiir die Planung und Durchfiihrung einer
solchen Veranstaltung vorgestellt.

1.1: Definition und Glossar

Partner: Wenn wir in diesen Leitlinien von ,,Partnern” sprechen, meinen wir einen Betrieb, der
dazu bereit ist, ein oder zwei Tage in Gesprache mit Akademikern, Lehrern und Studenten zu
investieren, um ein wirtschaftliches Problem zu definieren und zu l6sen.

Wirtschaftliche Fallstudien: Ein geeignetes Thema, das vom Industriepartner vorgebracht wird
und fir Studierende, Lehrkrafte und Akademiker verstandlich ist. Es muss von beiden Seiten
angepasst werden, einige niitzliche Fragen auf Seiten der Industrie ansprechen und fiir die
Studierenden eine Herausforderung darstellen, die jedoch machbar ist. Die Problemstellung ist
das Ergebnis eines gemeinsamen Brainstormings zwischen dem Industriepartner, den
Akademikern und den Lehrern im Vorfeld des MID-Day. Eine Liste moglicher Probleme findet
sich in Abschnitt 1.4 unten.

MID-Day: Ein tatsachlicher Mathematik- und Industrietag, an dem die Schiiler ein von einem
Industriepartner gestelltes und von den Akademikern und Lehrern angepasstes Problem l6sen.
Dabei kann es sich eher um eine Ideenfindung, eine Prazisierung einer Idee, als um die
vollstandige Losung eines Problems handeln.

1.2: Methodik, Anforderungen und Leitlinien fur Lehrkréfte (der Lehrer als Mentor und
Mitgestalter)

Die Verantwortung der Lehrer besteht darin, die Schiiler so auszuwahlen und vorzubereiten, dass
sie motiviert an einem fruchtbaren MID-Day teilnehmen und gestellte Aufgaben ohne zu hohe
Uberforderung l6sen kénnen. Am MID-Day sollten die Lehrer die Arbeit der Schiiler erleichtern.
Das bedeutet, dass Sie zunachst die Schiiler auswahlen missen, sei es mit Hilfe eines schriftlichen
Tests oder auf der Grundlage einer Vorauswahl durch den Elternbeirat, der Schulnoten, der
Auswahl fiir die Olympiade oder die Mathe-Clubs. AuBerdem miissen Sie von den Eltern und den
Schulen formale Vereinbarungen fiir die Teilnahme aller einholen.



Nach einem ersten Gesprach mit dem Industriepartner und den Akademikern miissen Sie sich fiir
die Art des MID-Tages entscheiden, den Sie durchfiihren méchten. Nachstehend finden Sie einige
Vorschlage. Sie sollten auf der Grundlage eines von uns zur Verfligung gestellten Lehrplans einen
Grundkurs einrichten, um die Schiler auf ein angemessenes Niveau zu bringen. Dies bedeutet
auch, dass die Rollen je nach Niveau angepasst werden mussen: Einige fortgeschrittenere oder
reifere Schiler konnen als Coaches oder Tutoren fiir die Jingeren fungieren, als guide on the side
anstatt als sage on the stage.

Bei der Moderation des MID-Day geht es darum, eingeschiichterte Schiiler zu unterstitzen, ihr
Selbstvertrauen zu starken, ihnen zu versichern, dass ihr Wissen nicht unzureichend ist, um tber
das Problem zu reflektieren, und die Kommunikation zu erleichtern, daflir zu sorgen, dass sich
niemand unsicher fuhlt oder Meinungen aufgedrangt werden, dass jede Stimme gehort wird,
dass sich jeder Schiller auf die eine oder andere Weise gebraucht und geschatzt fihlt. Die
Aufteilung des Problems in Teilaufgaben muss zu diesem Zweck im Voraus geplant werden.

Als letzten Schritt sollten Sie Feedback dariiber geben, wie das Projekt bewaltigt wurde, indem
Sie die (Eigen-)Initiative und Reaktionen der Schiiler beobachten sowie motivationsférdernde
Aspekte, deren Mitarbeit, deren Vorschldge und geschaffene Produkte entsprechend
honorieren.

Nach dem MID-Day sollten Sie besonders darauf achten, wie die wahrend diesem erarbeiteten
und angesprochenen Inhalte im alltdglichen Mathematikunterricht weiter verwendet werden
kénnen, indem Sie es mit dem Schulwissen aus dem Unterricht in Verbindung bringen. Suchen
Sie auBerdem nach Gelegenheiten, wahrend welcher die Schiiler ihre Arbeiten auf Messen, in
Wettbewerben, Foren, Clubs oder bei der Einrichtung einer Ausstellung in Ihrer Schule mit
anderen teilen kdnnen. Dies wird dazu beitragen, Schiler fur das kommende Jahr zu begeistern.
Vergessen Sie nicht zu erwahnen, dass die Teilnahme der Schiiler in ihren Lebenslauf einfliel3t,
wenn sie sich um Stipendien bewerben. Diese Veranstaltung wird ihr berufliches Netzwerk und
ihre Selbstsicherheit beleben und fordern!

1.3: Methodik, Anforderungen und Leitlinien fir Hochschulen, die MID-Tage unterstitzen

Die Partneruniversitdten und -hochschulen sollten ein Team von Studenten zusammenstellen,
das an dem Industriefall arbeitet. Das bedeutet, dass sie mit den Studenten zusammenarbeiten
und diese ebenso im Bereich Teamarbeit schulen. In Zusammenarbeit mit den
Industriepartnern und Lehrkrdften wird das Problem so gestalten, dass es von den
Studierenden bzw. Schiilern bearbeitet werden kann.



Ihre Hauptaufgabe besteht darin, den MID-Day und die Vorbereitungssitzungen davor zu
gestalten, zu organisieren und zu leiten. Eine typische Interaktion mit Lehrern und Schiilern
besteht aus drei Phasen:

Das erste Treffen: Sie lernen die Schiiler und ihre Lehrer kennen, motivieren sie und bilden ein
Team unterstitzt von originellem, kreativem und unterhaltsamem mathematischen Materials.
Sie kdnnen Teilnehmer fiir den Mathe-Club, die Wissenschaftsmesse, den Mathe-Tag,
Mathewettbewerbe oder schullibergreifende Treffen mobilisieren.

Das zweite Treffen: Ausgewahlte Schiiler werden dazu animiert, Teams zu bilden. Deshalb
miussen lhnen Werkzeuge zur Ausbildung und Forderung des Teamsworks und der
Kommunikation im Team an die Hand gelegt werden.

Das dritte Treffen besteht aus dem eigentlichen MID-Day. Sie miissen geeignete und ausreichend
groRe Raumlichkeiten fiir das Treffen auswahlen, sei es an der Universitat oder am Standort des
Industriepartners, fiir Kaffeepausen und Mittagessen sorgen oder Ahnliches. Eine Hybridversion
mit Onlinekonferenzen ist bei Unmoglichkeit der Durchfiihrung eines physischen Treffens
angebracht.

Sie mussen Fahig- und Fertigkeiten, die Teamwork und Kommunikation in der Gruppe
erleichtern, fordern, und gezielt Fragen stellen. Achten Sie darauf, dass Sie nicht selbst nach
Antworten suchen sondern den Schiilern diese Moéglichkeit einrdumen. Stellen Sie sicher, dass
sich die Schiler wichtig und ganzheitlich wahrgenommen fiihlen und im Zentrum des MID-Days
stehen. Sie sind nicht der Funktion des ,belehrenden Lehrers” sondern als auszubildender
Forscherkollege.

Grundlegende Werkzeuge fiir die Arbeit im Team:

e Divergenzen deutlich machen. Unter Wahrung eines sicheren Umfelds eine fruchtbare
Debatte fiihren: nicht abstimmen, keine Kompromisse eingehen, nicht willkirlich
auswdhlen, Mittelwertbildung und Feilschen vermeiden, sondern Einstimmigkeit
anstreben.

e Zuhoren und einbeziehen: Lassen Sie niemanden seinen Standpunkt aufzwingen, sondern
argumentieren Sie, weisen Sie nicht ab, sondern schlagen Sie Gegenargumente vor.

e Nehmen Sie Debatten nicht persénlich, nehmen Sie Dinge nicht personlich. Suchen Sie
nach Lésungen.

e Akzeptieren Sie Lésungen nur, wenn sie von allen verstanden und geteilt werden.

e Einleichtes Training zu diesen Themen, sowohl fir Schiler als auch fiir Lehrer, erhéht die
Wahrscheinlichkeit, dass originelle Losungen und ein produktives Team entstehen.



1.4: Vorgeschlagene Beispiele fir MID-Tage

Diskutieren Sie mit lhrem Industriepartner. Optimierungsprobleme sind in vielen
Unternehmen zu finden: Ganz gleich, ob der Industriepartner Glas schneidet, Roboter
numerisch steuert, ein Lagerhaus verwaltet oder eine Lieferkette organisiert, er hat sicherlich
ein grundlegendes offenes Optimierungsproblem, das geklart, wenn nicht gar gelést werden
muss.

Eine statistische Untersuchung wird Ihren Industriepartner interessieren, denn er mochte
vielleicht die Bedirfnisse seiner Kunden oder Mitarbeiter besser kennenlernen, und ein
Markt- oder Personalforschungsprojekt ist relativ einfach einzurichten, macht SpaR, ist
kreativ zu gestalten und kann zu unerwarteten Ergebnissen fiihren, wenn man es von einem
ungewohnlichen Standpunkt aus betrachtet: "Wie kann man diesen trostlosen offenen Raum
in einen gemitlichen Kontext betten?". Bevor es ans Eingemachte geht, ist eine Lektion in
Statistik und Erhebungsmethodik von Noten.

Ein wissenschaftlicher Lehrpfad bzw. Stationenarbeiten auf dem Industriegeldande sind gute
Moglichkeit fur die Industrie, ihre Arbeit wahrend der Unterrichtsbesuche vorzustellen, und
fir die Schiler, zu Problemlésern zu werden und ihre Umgebung mit einem
wissenschaftlichen Auge zu betrachten: "Wie grol3 ist dieser Tank? Wie lange dauert es, ihn
zu fillen?" Der Unterrichtsplan sollte sich auf das Modellieren und die Messmethodik
konzentrieren, indem man zum Beispiel entdeckt, dass der eigene Korper ein ziemlich
prazises Werkzeug fiir die Schatzung von AlltagsgroRen ist.

Wenn Sie keinen direkten Kontakt zu einem Industriepartner haben, denken Sie auch an die
Bildungsindustrie und lassen Sie die Schiilerinnen padagogische Spiele fur Sie entwickeln:
Lassen Sie sie neue Wege fir den Unterricht erfinden, indem sie einige lhrer Inhalte
spielerisch gestalten. Lernen Sie von ihnen! Der Unterrichtsplan sollte die neuronalen
Grundlagen der Kognition, die Gamifizierung, die Festlegung von Zielen und Unterzielen, die
Definition von Herausforderungen und Niveaus, die Moglichkeiten der Zusammenarbeit und
das bessere Verstandnis des eigenen kognitiven Prozesses durch die Schiilerinnen vermitteln.
Und man versteht ein Konzept nie besser, als wenn Schiiler in die lehrende Rolle schliipfen.

Sobald das Hauptthema festgelegt ist, konnen Sie den Unterrichtsverlauf so planen, dass die
Schiller von ihrem Ausgangspunkt aus durch die Bearbeitung der Aufgaben zu den
erforderlichen Kompetenzen gelangen. Das heiflt: Sie miissen in den Unterricht eine
EinfUhrungssitzung in das Projekt integrieren. Diese Erstkonfrontation sollte in einer positiven
und lernfordernden Atmosphare stattfinden. Die Schiiler arbeiten in Teams und lernen sich
gegenseitig kennen.



Sobald der Unterrichtsfall mit dem Partner ausgearbeitet ist, sollte er den Schiilern im Voraus
zugesandt werden um ihnen die Maoglichkeit zu geben, sich inhaltlich mit dem Thema
auseinanderzusetzen und Fragen zu stellen.

Am Tag des MID-Day besuchen die Schiiler den Industriestandort, diskutieren zumindest mit
Vertretern der Industrie und arbeiten am Vormittag gemeinsam an ihrem Projekt.

Hier ist ein moglicher Zeitplan fiir den MID-Day:

e 9h-9:30: BegriiBung, Smalltalk, Eisbrecher

e 9:30-10:30: Teambildung mit einer Gruppenaktivitit wie "Lost on the Moon" oder dhnlich.

e 10:30-10:45: Pause

e 10:45-11:45: Diskussion in Gruppen Uuber das Problem des MID-Day, Sicherung des
Verstandnisses lGiber das Themas, erste Gedankengange

e 11:45-12:15: Erste Synthese moglicher Strategien zur Bewaltigung der Probleme, Festlegung
von Gruppen flr spezifische Aufgaben.

e 12:15-13:45: Mittagspause

e 13:45-15:45: Arbeit in Untergruppen an spezifischen Strategien und Aufgaben

e 15:45-16: Pause

e 16-16:30: Vorbereitung der Synthese und ihrer Prasentation [Die Studenten]

e 16:30-17:15: Prasentation vor den Industriepartnern, Diskussion

1.5: Evaluationsergebnisse, Do’s und Don’ts

Wahrend des MID-Day:

Achten Sie darauf, dass jeder Schiiler einer kleinen Gruppe von hochstens 8 Mitgliedern
angehort, in denen vorbereitenden Aktivitaten durchgefiihrt werden, z. B. mit dlteren Schiilern,
die die Gruppe als Coach betreuen, so dass sich jeder gebraucht und zugehérig flihlt. Man muss
unsicheren Schiilern besondere Aufmerksamkeit schenken, indem man geeignete Fragen stellt,
die besonderen Fahigkeiten jedes Schiilers hervorhebt und entwickelt und das Selbstvertrauen
starkt. Das industrielle Problem wird so unter Berlicksichtigung aller Perspektiven analysiert, so
dass es moglich ist, Teilaufgaben unter allen Teammitgliedern aufzuteilen und die
Zusammenarbeit aller zu fordern.

Die Bewertung sollte sich auf die Aspekte konzentrieren, die den Schiiler in seiner Gesamtheit als
individueller Denker und Schopfer erfassen. Natirlich kdnnen nicht alle Ideen zu einem
erfolgreichen Produkt fiuhren, womdoglich wird auch keine Produktion aus dem MID-Day
hervorgehen. Dies sollte nicht als Misserfolg empfunden werden, die Potenziale und die
Kreativitat der Ideen und Ergebnisse sollten dennoch hervorgehoben werden. Wenn Sie Zahlen
bendtigen oder individuelle Preise vergeben wollen, kénnen Sie die Bewertung der Kreativitat
des stattgefundenen Ideenfindungsprozesses entlang der von Guilford beschriebenen



Dimensionen objektivieren: fluidity (,Flussigkeit”), flexibility (,Flexibilitat“), elaboration
(,,Ausarbeitung”) und originality (,,Originalitat”):

o fluidity meint die Fahigkeit, viel zu publication

produzieren und viele Beispiele
auszuarbeiten.

o flexibility ist die Fahigkeit, eine
Strategie zu dndern, wenn man nicht
weiterkommt;  Glick und das

Serendipitatsprinzip sind hier

7 illuiination ;

v |
eindeutig die Schliisselwérter. \ = )
e elaboration geht einer Frage auf den A ;,_.L;lcubation 0&
Grund, sucht nach den feinsten Details N &0 .
und ist erschdpfend in ihrer Suche. 4n o\qe reflggtion

e originality ist die Art von Kreativitat,
die man erkennt, wenn man sie sieht: So etwas hat man noch nie gesehen, es ist neu und
provokativ

Um wirklich kreativ zu sein, muss eine Idee den gesamten Kreativitatszyklus mit den beiden
Phasen, der Divergenz und der Konvergenz, durchlaufen: von der Vorbereitung liber die
Inkubation bis hin zur Erleuchtung (dem Aha-Erlebnis). Jedoch muss diese Idee liber den Kopf
und die kognitive Ebene des Schiilers hinweg in Worte, Skizzen usw. umgesetzt werden, um
dann eine Uberpriifung und einen Austausch unter den Mitschiilern und Studenten bzw. den
Projektpartnern zu ermdglichen. Am Ende kann diese Idee reflektiert und in einen groBeren
Ideenkreislauf integriert werden, um das angesprochene Problem zu I6sen.

Man sollte Kreativitat nicht mit divergentem Denken verwechseln: Eine Brainstormingsphase ist
in Ordnung, aber irgendwann muss sie sich von Tagtrdumereien l6sen und zu einer tatsachlich
praktikablen Losung konvergieren, und in dieser konvergenten Phase ist ebenso viel Kreativitat
gefragt. Ebenso darf der Aha-Moment der Einsicht nicht Gberbewertet werden, Poesie und
Industrie kdnnen sich nur bis zu einem gewissen Punkt vermischen, und was wie eine originelle
Idee aussieht, muss sich in konkrete Plane umsetzen lassen. Diese subtilen Punkte missen vom
Team beriicksichtigt werden, um produktive kognitive Prozesse unter den Schiilern zu férdern.

Nach dem MID-Day:

Nicht alle Ergebnisse werden sofort wahrend des MID-Days sichtbar. Die Schiller werden mit
vielen Beobachtungen, Ideen und Planen nach Hause kommen. In der letzten Phase kdnnen
diese Arbeiten Uberarbeitet und dem Industriepartner erneut prasentiert werden. Es ist
wichtig, eine Moglichkeit zu schaffen, dass sie sich mit anderen austauschen kénnen. Dies kann
fiir Schulmessen, Foren, Schulpartnerschaften, Integrationswochen, Wettbewerbe und so
weiter genutzt werden, um zu zeigen, was man erreicht hat.



1.6: Warum sich die Industrie engagieren sollte, Vorteile flr die Industrie

Dieser Aspekt seitens des Industriepartners muss im Vorfeld geklart werden, dennoch ist es
wichtig, ihn am Ende des MID-Day noch einmal aufzugreifen und folgende Checkliste
durchzugehen.

Haben alle Beteiligten von dem MID-Day profitiert? Hat die konventionelle Denkweise wirklich
ein industrielles Problem gelost, oder hat die Industrie einfach nur ihr Geschéaft nach aufRen hin
darstellen konnen. Der Nutzen ist je nach Art des durchgefiihrten MID-Day sehr unterschiedlich.
Um die allgemeinen Beispiele durchzugehen, haben wir sie genannt:

e Konnte die statistische Erhebung Elemente sichtbar machen, die vorher nicht zu sehen
waren, oder war sie einfach ein Mittel zur Kommunikation, sei es intern oder mit
potenziellen Kunden? Den Kunden oder besser den Mitarbeitern die Moglichkeit zu
geben, ihre Meinung zu auRern und zu sehen, dass sie berlicksichtigt wird, ist bereits
schatzenswert.

e Macht der Lernpfad Spals und ist informativ? Kann er von potenziellen Kunden oder von
Schulklassen genutzt werden? Offnet er den Teilnehmern die Augen fiir die
Herausforderungen, mit denen sich die Branche auseinandersetzt? Entdeckt der Partner
im Falle einer Exkursion zu einer Statte diese mit anderen Augen? Erfillt sie ihren
wissenschaftlichen Zweck?

e Haben die Schiiler interessante, informative und unterhaltsame padagogische Spiele fir
die Bildungsbranche entwickelt oder durchgefiihrt? Haben sie bei der Gestaltung des
padagogischen Spiels etwas gelernt?

e Die Industrie wird die Moglichkeit haben, mit begabten Schilern und Studenten in
Kontakt zu treten und moglicherweise in Zukunft mit ihnen zu arbeiten.

1.7: Durchfihrung eines MID-Day-Events in verschiedenen Landern:

Der MID-Day wurde in finf europdischen Landern erprobt und durchgefiihrt: Zypern, Frankreich,
Deutschland, Polen und Rumanien. Die Idee hinter der MID-Day-Veranstaltung ist, dass die
praktische Anwendung von Mathematik im realen Leben heutzutage ein absolutes Muss fir
jeden Lehrplan ist, und noch mehr fir begabte Schiler, die zu Innovationen beitragen kénnen
und die das Leben der Menschen verbessern konnten sowie gleichzeitig den Unternehmergeist
in den Lehrplanen fordern. Die Veranstaltung "Mathematik trifft Industrie" soll den Schilerinnen
und Schiilern herausfordernde, ungeldste reale Probleme aus der Industrie bieten, mit dem Ziel,
entweder in Teams oder einzeln zu arbeiten und die Mathematik zu nutzen, um eine Reihe von
moglichen Losungen fiir die gegebenen Probleme vorzuschlagen. Darliber hinaus hatten die
Schilerlnnen die Moglichkeit, miteinander zu kooperieren und auf ein gemeinsames Ziel
hinzuarbeiten, Hochschulforscherlnnen sowie Menschen aus der Industrie zu treffen.
Lehrerinnen der Sekundarstufe hatten die Moglichkeit, Ideen zu sammeln und sich inspirieren zu
lassen, wie solche Probleme als Teil ihres reguldaren Unterrichts umgesetzt und verwendet
werden konnten.



Die Vorbereitung und Durchfiihrung der Veranstaltung variierte von Land zu Land. Es wurden
verschiedene Probleme aus der Industrie vorgestellt, die die Schiilerinnen |6sen sollten. Daher
werden wir im Folgenden die Vorbereitung und Durchfiihrung jeder MID-Day-Veranstaltung nach
Ldndern analysieren. Auf diese Weise kdnnen Beispiele und Anregungen fiir die MID-Day-
Methodik sowie Didaktik gewonnen werden.

Cyperns MID-Day

VorbereitungsmaBnahmen: Die Vorbereitungen fiir diese Veranstaltung begannen zwei Monate
im Voraus, als ein Einladungs-/Motivationsschreiben an Schiilerlnnen verschickt wurde, die Spall
an Mathematik haben und an einer solchen Aktivitat interessiert sein kdnnten. In der
Zwischenzeit nahm das INNOMATH-Lehrerteam der Heritage Private School nach der
Organisation einer Fokusgruppe Kontakt zu lokalen Unternehmen auf und bat sie, sich an dieser
Veranstaltung zu beteiligen, indem sie den Schiilern ein reales Problem aus der Industrie zur
Verfligung stellten. Zwei Unternehmen stellten jeweils ein Problem fir den MID-Day zur
Verfligung. Problem A wurde von V-ships, einem der grofSten Schifffahrtsunternehmen der Welt,
bereitgestellt. Das Problem beschrieb den konkreten Fall eines Tankschiffs, das zwischen
Singapur und Brasilien verkehrt und mit Vorraten versorgt werden muss, um jederzeit welche an
Bord zu haben. In diesem Projekt mussten die Studenten im Interesse des Catering-
Unternehmens handeln und versuchen, den kosteneffizientesten Plan fiir den
Proviantnachschub zu formulieren, indem sie sicherstellen, dass die vereinbarten Preise
eingehalten werden, das Schiff wahrend der Reise jederzeit genligend Vorrate an Bord hat und
sie gleichzeitig den Gewinn fir das Catering-Unternehmen maximieren mussten. Aufgabe B
wurde von einem Architekturbiro gestellt und die Schiiler wurden gebeten, den Platz eines
Architekten einzunehmen, den Prozess zu verstehen und die bestmogliche Losung fiir einen
Kunden zu finden, die auf dessen Hausanforderungen, den zu verwendenden Materialien und
dem verfligbaren Budget basiert.

Schiiler bereiten ihre MID-DAY-Prasentationen vor: Viele mathematikbegeisterte Schiiler haben
sich fir die Teilnahme am MID-Day entschieden. Es war eine Gelegenheit fiir sie, kreativ zu
denken und Gber den Tellerrand hinauszuschauen, entweder einzeln oder in Teams, um mogliche
Losungen fiir die vorgegebenen Probleme in Aktivitdten aulRerhalb des Klassenzimmers zu finden.
Aufgrund der Einschrankungen des Covid19 und der Tatsache, dass die teilnehmenden
Schiilerlnnen aus verschiedenen Stadten kamen, wurden zwei Online-Treffen fir die Lehrerlnnen
der Heritage-Schule, die teilnehmenden Schiilerlnnen, die Unternehmensvertreterinnen und die
Mathematical Society organisiert. Die Online-Treffen fanden Anfang und Mitte Juli statt. Ziel der
Treffen war es, dass die Schilerinnen und Schiler ihre Teams zusammenstellen, sich mit den
Aufgaben vertraut machen und zusatzliche Erklarungen und Erlauterungen von den Lehrkraften
und den Unternehmensvertretern erhielten. Auflerdem wurden allgemeine Leitlinien fir den
reibungslosen Ablauf des MID-Day und die Anforderungen an die Prdsentationen der Schiler
gegeben. Nach dem ersten Treffen hatten die Schiiler einige Tage Zeit, um sich fur ihr
bevorzugtes Problem zu entscheiden, und begannen mit der Arbeit daran. Fallstudie A war
beliebter, denn sie wurde von allen Studierenden ausgewahlt. Dann fand eine weitere Online-
Sitzung fir Schilerinnen und Lehrerinnen statt, um den Fortschritt bei der Entwicklung der
Losung zu besprechen. Die Schiilerinnen wurden beraten, wie sie ihre Arbeit organisieren und



wie sie das Arbeitspensum innerhalb des Teams aufteilen sollten. Die Schiilerinnen hatten auch
die Moglichkeit, weitere Unterstitzung oder Erklarungen zu erhalten, die ihnen bei der
Ausarbeitung ihrer vorgeschlagenen Losung helfen kdnnten.

Der eigentliche MID-DAY: Am Mittwoch, dem 28. Juli 2021, fand die Veranstaltung in Agros in
Anwesenheit von Schiilern, Eltern, Lehrern, Hochschulforschern und Projektpartnern statt. Die
Schilerlnnen prasentierten ihre moglichen Losungen und am Ende jeder Prdsentation gab der
Vertreter von V-ships, Herr Loucas Chrysochos, sein Feedback zu den von den Schiilerinnen
vorgeschlagenen Losungen ab. Auch alle anderen Teilnehmerlinnen konnten Fragen an die
Schilerlnnen stellen. Alle von den Schiilern vorgeschlagenen Lésungen waren unterschiedlich,
was zu einer fruchtbaren Diskussion zwischen den teilnehmenden Studierenden und dem
Publikum fiihrte. Am Ende duRlerte sich der Vertreter aus der Industrie begeistert Giber die harte
Arbeit der Schiilernnen, ihre ausgezeichneten Prasentationsfahigkeiten und die analytische Art
und Weise der Losungsvorstellung. Er erwadhnte, dass es fir ihn eine groRartige Erfahrung war,
an dieser Veranstaltung teilzunehmen und solche Schiiler zu treffen, die eine groRartige Arbeit
geleistet haben. AuBerdem bekundete er sein Interesse daran, eines Tages mit ihnen
zusammenzuarbeiten.




Frankreichs MID-DAY
Der eigentliche MID-DAY:
Die Schiler, die am MID-Day teilnahmen, trugen zwei Hite: Sie waren sich bewusst, nicht nur
teilzunehmen, sondern auch das innovative padagogische Konzept zu testen. Die Schiiler wurden
in eine kreative Denkweise versetzt, in der Mathematik als konkretes Werkzeug zur Lésung realer
Probleme mit wirtschaftlichem Wert betrachtet wurde.
Sie durften sich mit Hilfe von Eisbrechern in Teams zusammenfinden, dann die MathCityMap-
Anwendung installieren und den lokalen Matheparcours ablaufen.

Den grofRten Teil des Tages verbrachten sie im UNESCO-geschiitzten Renaissance-Viertel,
lauschten den Geschichten des professionellen Fiihrers, machten sich Notizen, arbeiteten im
Team, probierten Ideen aus und liefen andere Teammitglieder die Machbarkeit und den Spals an
den Aufgaben Uberprifen. Zurlick an der Universitdat wurden die Aufgaben im MathCityMap-
System kodiert.

Das Hauptproblem bestand darin, den Bediirfnissen des Vertreters der Tourismusbranche
gerecht zu werden: Die Studierenden diskutierten, wie sie am besten verschiedene Zielgruppen
ansprechen kénnen wie Familien, Klassenverbande und Freundesgruppen. Das Hauptziel des
erstellten mathematischen Lehrpfades ist es, die Perspektive des professionellen Reiseleiters zu
verstehen und genligend unterhaltsame und augendffnende Informationen in wissenschaftliche
Fragen einzubauen.

Der zweite Teil des MID-Day war das Feedback an den Industriepartner. Die Schiilerinnen und
Schiiler hatten die Moglichkeit, in Teams ihren Vortrag vorzubereiten. Dies geschah wahrend des
transnationalen Projekttreffens, das Mitte Dezember 2021 in Lyon auf dem UCBL-Campus
stattfand. Am Tag danach begriindeten die Schilerinnen und Schiiler ihre Entscheidungen vor
der Jury, die sich aus einem Vertreter der Industrie und den internationalen Partnern des
InnoMath-Projekts zusammensetzte.

\
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Deutschlands MID-Day

Vorbereitung: Die Vorbereitungen fir die MID-DAY-Veranstaltung begannen sechs Monate im
Voraus mit einem Treffen von Industriepartnern, wahrend welchem mogliche Aufgaben
besprochen wurden. Die Fokusgruppe, die sich aus Lehrern, Wissenschaftlern und
Industriepartnern zusammensetzte, traf sich und bewertete die Ideen und den vorgeschlagenen
Zeitplan fur den MID-DAY. Spater wurden auch Schulen mit mathematisch-
naturwissenschaftlichem Schwerpunkt eingeladen, sich an der Veranstaltung zu beteiligen.
Gemeinsam mit der Stiftung Planetarium Berlin wurde beschlossen, den Schiilerinnen und
Schilern die Frage zu stellen, wie die Verdnderung der Jahreszeiten - der Klimawandel -
statistisch sichtbar gemacht werden kann und wie Vorhersagen getroffen werden kdnnen.
Dabei sollten insbesondere die verwendeten Modelle bewertet und reflektiert werden.

Schiiler bereiten ihre MID-DAY-Prasentationen vor:

14 Klassen (420 Schiiler) von Schulen mit mathematisch-naturwissenschaftlichem Schwerpunkt
nahmen an der MID-DAY-Aktivitat teil. Aufgrund der Beschrankungen durch Covid-19 mussten
sich die Schiler in ihren Schulen treffen und konnten bei der Vorbereitung der Prasentation nicht
mit Schilern anderer Schulen zusammenkommen. Die Vorbereitungen fanden im September
statt, und die Schuler erhielten Material, um sich mit den Problemen vertraut zu machen, das
von den Forschern und den Industriepartnern vorbereitet worden war. Die Lehrer unterstiitzten
die Schiiler und beaufsichtigten sie. Es wurden auch allgemeine Richtlinien fiir den reibungslosen
Ablauf des MID-DAY und die Anforderungen an die Schiilerprasentationen gegeben. Nach dem
ersten Treffen hatten die Schiiler einige Tage Zeit, um den Schwerpunkt ihrer Losung und ihrer
Prasentation festzulegen, der dann in der Klasse besprochen wurde. Die Schiiler entschieden, wie
sie ihre Arbeit organisieren und wie sie die Arbeitslast innerhalb der Teams aufteilen wollten. Die
Schilerlnnen hatten auch die Moglichkeit, um weitere Unterstlitzung und Klarstellungen zu
bitten, die ihnen bei der Ausarbeitung ihrer vorgeschlagenen Losung helfen kdnnten.




Polens MID-Day

VorbereitungsmaRnahmen: Die Vorbereitungen begannen einen Monat im Voraus. Die Schiler
mussten sich mit der vom Fremdenverkehrsamt gestellten Aufgabe vertraut machen. Sie bestand
darin, einen Algorithmus zu erstellen, der es ermdglichte, einen Reiseplan fiir Schiler zu
erstellen, die Krakau besuchen. Dieser Plan musste eine Reihe von Bedingungen berlicksichtigen,
wie z.B. Budget, Dauer, Alter der Teilnehmer, Auswahl der optionalen Attraktionen und andere.

Schiiler bereiten ihre MID-DAY-Prasentationen vor: Da die Veranstaltung von Schiilergruppen
aus denselben Klassen besucht wurde, fanden die Vorbereitungen in einer stationdren Variante
statt. lhre Arbeit bestand darin, relevante Daten zu sammeln, wie z. B. Fahrkartenpreise,
Entfernungen zwischen den einzelnen Orten, Mietpreise fir Busse, Preise fir offentliche
Verkehrsmittel und andere. In der zweiten Phase der Vorbereitungen bestand ihre Aufgabe darin,
ein Programm zu erstellen, mit dem die Kosten der Veranstaltung simuliert werden konnten. Bei
der Vorbereitung wurden sowohl traditionelle Methoden als auch moderne Technik und IT
eingesetzt. Ein Teil der Arbeit wurde auch aus der Ferne erledigt. In der letzten Phase vor der
Veranstaltung konzentrierten sich die Gruppenmitglieder auf die Prasentation ihrer Leistungen,
d. h. auf die Vorbereitung und das Einliben ihrer Referate.

Der eigentliche MID-Day:

Die Veranstaltung war in drei Teile gegliedert: Im ersten Teil wurden das INNOMATH-Projekt,
seine Ziele, Annahmen und Auswirkungen, die sich wahrend seiner Laufzeit entwickelt haben,
vorgestellt. Der zweite Teil bestand aus der Prasentation der Schiilerarbeiten. Alle Gruppen
prasentierten die Ergebnisse ihrer Vorbereitungen. Anschliefend hatten Experten und geladene
Gaste die Moglichkeit, ihre Meinung zu den vorbereiteten Prasentationen zu duRern. Der dritte
Teil bestand aus einer Diskussion Gber Themen im Zusammenhang mit dem Projekt und seinen
Auswirkungen auf den modernen Unterrichtsansatz.




Rumaniens MID-Day:

Anmerkung: Es handelt sich hierbei um die Schilderung aus Schiilerperspektive

Im Laufe des INNOMATH-Projekts haben wir viele neue Erfahrungen gemacht, die uns gezeigt
haben, wie das Leben jenseits der Schule aussieht und wie Mathematik in realen Situationen
eingesetzt werden kann. Um besser zu verstehen, wie wichtig angewandte Mathematik flir den
reibungslosen Betrieb von Unternehmen und Industrieanlagen ist, machten wir uns auf den Weg,
um ein Problem zu 16sen, mit dem ein lokales Unternehmen konfrontiert war, indem wir unser
Wissen nutzten.

So besuchten wir Fluorocarbon Polymers und sprachen mit dem Direktor des Unternehmens. Er
erklarte uns, dass das Unternehmen verschiedene Teile und Materialien herstellt und versendet,
die in der Industrie fur alle moglichen Zwecke eingesetzt werden. AnschlieRend verfolgten wir
die Produktionslinie von Anfang bis Ende und hofften, herauszufinden, wo das Unternehmen
Geld und/oder Ressourcen verliert, damit wir eine Losung finden konnten. Es erwies sich als
ziemlich schwierig, Probleme in ihrem Prozess zu finden, aber schlieRlich beschlossen wir, den
Transport der verwendeten Rohstoffe und der fertigen Produkte zu ihren Abnehmern zu
optimieren.

Transportoptimierungsprobleme sind schwierig zu 16sen und erfordern Kenntnisse auf
Universitatsniveau. Deshalb haben wir schlieRlich etwas fortgeschrittene Algebra erlernt, die uns
nicht nur naher an die Loésung solcher Probleme heranbrachte, sondern auch half, Probleme der
linearen Algebra auf Hochschulniveau leichter zu |6sen.

Im Klassenzimmer teilte uns unser Lehrer in zwei Gruppen ein: eine, die die in der Schule tblichen
Methoden zur Berechnung inverser Matrizen, zur Bestimmung des Rangs einer Matrix und zur
Losung linearer Gleichungssysteme erlernen und anwenden sollte, und eine, die die
fortgeschrittenen Methoden lernen sollte. Ziel war es, die verschiedenen Methoden am Ende des
Kurses zu vergleichen und festzustellen, welche schneller und einfacher zu benutzen sind.

Beim LOosen der Aufgaben wurden wir ermutigt, uns gegenseitig zu helfen und schneller zu lernen.
Manchmal war es tatsachlich einfacher, meinen Mitschiilern Fragen zu den neuen Konzepten zu
stellen, als den Lehrer zu fragen, und ihre Perspektive als Schiiler erméglichte ihnen einen
gewissen nitzlichen Einblick in das Problem. Der angenehmste Aspekt dieser Lernmethode war
die Tatsache, dass es sich weniger wie ,Lernen” und mehr wie ,Spielen” anfiihlte, da wir uns
gegenseitig mit Ideen versorgten.

Am Ende stellten beide Teams ihre Methoden vor und tauschten sie aus, um ein Gefuhl fir die
anderen Blickwinkel zu bekommen und leichter eine Schlussfolgerungen ziehen zu kénnen. Wir
waren uns alle einig, dass die fortgeschrittenen Methoden gar nicht so schwer zu verstehen
waren, wie wir vorher dachten, aber es kommt wirklich darauf an, wie man sie lernt. Wenn ich
auf all das zuriickblicke, was wir gesehen und erreicht haben, fiihle ich mich gut geriistet fir das
Studium der Ingenieurwissenschaften an der Universitat und fir die reale Welt.



Der tatsichliche MID-DAY:
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1.8: Evaluation des MID-Days: Schilerkommentare

Nach Abschluss der MID-Day-Veranstaltungen in den fiinf oben genannten Ldndern wurde den
Teilnehmern der Veranstaltung ein Evaluationsbogen zugesandt, um ihre Zufriedenheit mit den
mit dem Projekt verbundenen Aktivitdten zu ermitteln.

Das Feedback der Lernenden war insgesamt sehr positiv und ermutigend. Die Aspekte der
Moglichkeit im Team zu arbeiten und Teil davon zu sein und die Zuweisung von Rollen innerhalb
dieses seien sehr zufriedenstellend. Sie waren der Meinung, dass die Arbeit Spa mache und
konstruktiv sei. Alle Teilnehmer der Veranstaltungen gaben an, dass sie aus verschiedenen
Grinden von der MID-Day-Aktivitat profitiert hatten. Einer der Griinde war, dass sie als Mitglied
eines Teams an einem realen Problem arbeiteten, dass sie ihre Kommunikations- und
Prasentationsfahigkeiten weiterentwickelten, dass sie erkannten, wie kompliziert reale Probleme
seien und wie die Mathematik eine Losung fiir sie bieten kénne. Die Schilerlnnen erwdhnten
auch, dass die Moglichkeit der Ergebnisprasentation im Rahmen des MID-Day-Formats sich als
wichtig flr sie erwiesen hatte - dank dieser Gelegenheit konnten sie ihre sozialen Fahigkeiten wie
Informationsaustausch und Argumentation verbessern und weiterentwickeln. SchlieBlich
erwdhnten alle Schiiler, dass es fiir sie eine einzigartige Erfahrung war, die Welt der Industrie
kennenzulernen!

Es ist wichtig zu erwdhnen, dass alle Schilerinnen und Schiler aller Landern darin
Ubereinstimmten, dass die Probleme des MID-Tages eine viel interessantere und interaktivere
Art des Lernens darstellten als die mathematischen Aufgaben, mit denen sie in ihren Schulen
konfrontiert werden. Darliber hinaus gab die Mehrheit der Schiler an, dass sie durch die MID-
Day-Veranstaltung etwas Neues erlernen konnten.

Als die Schilerinnen und Schiiler nach ihrer Meinung zu den Vorteilen, der Praktikabilitdt und
den Schwierigkeiten der Integration einer solchen Veranstaltung in die Lehrplanen gefragt
wurden, sagten einige, dass diese Art von Aufgabenstellung im Unterricht notwendig sei und dass
die Schilerinnen und Schiler durch die Arbeit in Teams mehr Vertrauen in die Mathematik
gewinnen und echte Arbeitserfahrung sammeln wiirden. Sie glauben, dass es nicht schwierig
ware, diese Kultur in der Schule einzufiihren. Andererseits duRerten einige Schilerlnnen den
Einwand, dass dies fiir sie zwar eine groRartige Erfahrung gewesen sei, das Niveau der und das
Interesse an Mathematik aber an den Schulen niedrig ware und dementsprechend solche
grofReren Aufgabenformate die Schiilerschaft weiter von der Mathematik entfremden konnten.
Was die Verbesserungsvorschlage fiir den MID-Day betrifft, so wirden die Schilerlnnen in
Zukunft gerne mehr Aufgabenoptionen mit unterschiedlichen Schwierigkeitsgraden sehen. Sie
fanden die Aufgaben und den gesamten Prozess sehr herausfordernd und duRerten den Wunsch,
dass solche Arten von Veranstaltungen und Aktivitdten nach Maoglichkeit in den Lehrplan
aufgenommen werden sollten.



Part C: Ta MaBnpuatikd cuvavtouv tn Blopnxavia o€ 2xoAko Movtélo-
KatevBuvtnplec ypaupec yia edpappoyn piac Mepac: Mabnuatika otn
Biopnxavia (MID-Day) (GR)

Kedalato 1: KateuBuvtApleg ypaupeg yia pia Mepa: Madnuatikd otn Blopnyavia (MID-
Day)

MpwTta TIPEMEL VA AVAYVWPLOETE TOUG XOPLOUATIKOUC HABONTEC KAl HETA va TIELCETE €vav
KAQSO/Blopnxavia 0Tt oL LKOVOTNTEG TWV LaBNTWV yla eVOAAAKTIKA OKEPN Uopel va agilet yia
oUTOUG Vo SOKIUAOOUV VA CUUUETEXOUV O Hla TETolo ekdnAwon. Tautoxpova, TPEMEL va
TIOPOKLVOETE TOUC aKOSNUAIKOUG KOl TOUG EKMOLOEUTIKOUG Vo 00G UTtootnpiéouv Kal otn
OUVEXELQ TIPETIEL VOL TIPOYPAULATIOETE KaL va oxedlaoete éva MID-day (Mia pépa: Mabnuoatika
otn Buopnxavia). Autd to kedpdAalo Ba TOPEXEL TIG KOATEUOUVTAPLEG YPAUMUEG YloL TOV
TIPOYPOAUHOTIONO Kal Tn Ste€aywyr) pLoG TETolag ekdAwaonG.

1.1: Oplopoc kot Nwoodapt

Etaipo: I aUTEG TIG KATELOUVTHPLEC YPAUUEC, OTAV AVOPEPOUAOTE OE ETALPOUC, EVWOOUUE EVOV
KAQ S0 £€TOLpO va emevOUOEeL pLa | U0 HEPEC oUINTWVTAG HE aKASNUATKOUG, EKMALOEUTIKOUC KOl
HOONTEG TPOKELUEVOU VAL OPLOEL KAL VO AVTLLETWTTLOEL £vVal BLOUNXAVIKO TIPOBAN L.

Blopnxaviko mpoBAnua: Eva katd@AAnAo Intnuo mou mpoBAAAeTal oo Tov BLOPNXAVLIKO ETALPO,
To omoio elval katavontd amo pabnteg, ekmaldeutikoug Kot akadnupaikoug. MNpémel va
TIPOCOPUOOCTEL KOl oo TG SUO TAEUPEG, VO OVTLLETWTILOEL OPLOUEVA XPOLLA {NTHLOTO OO TNV
TAeLPA Tou KAASou kat va TipokaAel SuokoAia, aAAd ePLKTO amd tnv MAEUPA TwV padntwv. H
KATAoTaon Tou TPOPAAKATOG E(VOL TO QUMOTEAECHA MLOG KOG avToAAayAG WOEWV peTall tou
Blopnxavikol €Taipou, TwWV aKASNUAIKWY KoL TWV EKMALSEVUTIKWY, Tiplv oo to MID-Day (Mwa
uépa: Mabnuatikd otn Biopnyavia). Mia Alota mibavwy mpoBAnudatwy mapExetaL otnv evotnta 1.4
TIAPAKATW.

MID-Day: Mwa pépa omou ta Mabnuatikd cuvavtouv tn Blopnxavia, otav ol padntég
avTlHeTwrilouv éva MPOPAnua mou €xel dnuloupynBel amd €vav Blopnxavikd etaipo Kot
TipocapuoleTaL and Toug akadnuaikoUg kal Toug eKmaldeuTikoUs. Mmopel va eival meplocotepo
16¢eg yla emiluon kot oxedlaopodg, n teAelomoinon pag WbEag, avii ywa mAnpn Avon &vog
TipoBAAATOG.



1.2: MeBodboloyia, Araltroelg kot odnyleg yla Toug ekmaldeuTIKOUG (0 EKTOULOEUTIKOC WG
HLEVTOPOC KOL CUVONLLOUPYOG)

OLguBuvec Twv SaokaAwv lval va ETAEYOUV KalL VO TIPOETOLUALOUV TOUG LOONTEC LE TPOTIO TTOU
Ba Toug Kavel KatdAAnAoug yla €va kapmodpopo MID-Day. Tn upépa tou MID-Day, ot
ekmaldevTIKol Ba MpEMeL val SLEUKOAUVOUV TNV £pyacio Twv Hadntwv. AUTO GNUOLVEL OTL TPWTA,
WG eKTALSeUTIKOL, va eTNEEETE LaBNTEG, €ite Xpnolpomowwvtag yparntn dokilaotia ite pe Baon
TPOEMIAOyY amo Tov cUAAOYO YOVEwV, amo toug Babuoug oto oXOAelo, amMO CUUUETOXN OE
OAvprada n emhoyn amo Habnuatikoug cuVOEGHOUC KOK. ETtiong mpemel va AdPete enionpeg
OUUPWVIEG Ao YOVELG KoL OXOAELQ yLOL TN CUMUETOXN OAWV .

MeTd Vv MpwTn oog culATNon HE ToV BLOUNXOVIKO €TAipO Kal TOUG akadnuaikoug, PEMEL va
anodaoioete yla tov Tuno MID-day mou BéAete va mpayuatonolioete. Napakdtw Oa Ppeite
HUEPLKEG TIPOTACELG. O TMPETEL VA SNULOUPYNOETE Eva Ladnua pe Baon €va oxedlo pabnuatog
TIOU TIOPEXOUUE, YO va OVEBACETE TOUC HaBNTEG otov KataAAnAo Babud kavotntag. Auto
OUVETIAYETAL EMICNC TNV TPOCOPHOYN TwV POAWV ovAaAoyo HE To €minmeda: oplopEVOL TILO
TIPOXWPNMEVOL i} WPLMOL LOONTEG UITOPOUV va AELTOUPYOOUV WG TIPOTIOVNTEG N EKMALOEVUTES O€
VEOTEPOUG, WG 06Nnyol 0To MAAL TTAPA WG MPWTAYWVLOTEG 0T OKNVA.

H dieukoAuvon katd tn didpkela tng MID-Day mepthapBavel tnv unootrnptén Twv “dopfLopévwv’’
pobntwy, tTnv avuPwon tng avtomnemnoibnong toug, tn Stapefaiwaon Toug OTL OL yVWOELG TouC Sev
elval emapkeic ywa va apxiocouv va okédtovtal to MPORANpA Kot yla va SLlEUKOAUVEL TNV
emkowwvia, Staocdpaliilovrag otL kaveig dev atoBavetal avacdalng f emBAAAEL T amoyr] Tou,
OTL KABe dwvn akovyetal, OTLKABE HabnTAG VIwOEeL OTL Elval avayKoLog KAl EKTLLATAL LLE TOV EVal
N Tov AA\o Tpomo. H kotoavopunn Tou TPOBANUOTOC OE EMIUEPOUC EPYAOCIEG TIPEMEL va
TIPOYPOAULOTIOTEL EK TWV TPOTEPWV YLOL TO OKOTIO QUTO.

Qg tedeutaio BApa Ba mMpEMeL va avad£PETE MWC TV TO TIPAYHATA, TPWVTAC T puBULoN Kot
NV autoppuBuLon, nwg avtedpaoe KAOBe pabnTAg, Tt MUPOSOTEL 1) HELWVEL TO KivnTpO TOU, AV
EVlwBOe pEPOG TNG opadag, TLmPotAOdnke Kal Tt Snpoupynonke.

Metad to MID-Day, Ba mpénet va OSwoete dlaitepn TPOCOXH OTO TWC TO UAKO TOU
ouyKkevtpwOnke katd tn Sldpkela tou MID-Day umopel va xpnolponolnBel mepattépw otnv
kaBnuepwvy Sibaokalia kat dnuoupyla yvwong ota pabnuatikd, CUCXETI(OVTIAG TO ME TN
Beouikn yvwon. Mepattépw avalnTAoTe EVUKALPLEG YLA TOUG LABNTEG VOl LoLpaoTOoUV T SOUAELA
TOUC He AAAOUC o€ ekBEoeLg, SlaywVviopoug, pOpou, CUANOYOUC I VO OPYOVWOOUV HLo €KBeon
oTo oxoAgio oag. Auto Ba BonBriosL otnV LEYAAUTEPN CGUUUETOX TWV HOONTWV yLa TO EMOUEVO
€10G. Mnv £exaoete va avadEpete OTL N CUUHETOX o€ €va MID-Day pnopet va ektiunBel and
TOUG LaBnTteg oto Bloypadkod Toug otav urtofdAlouv aitnon yla untotpodieg. AutA n ekdnAwon
Ba Sleupuvel kat Ba yalouxnoeL To emayyeALaTiko Toug diktuo!



1.3: MeBodoAoyia, Amaltroelg ko odnyIeg yla Ta MAVETLOT LA TTOU UTTOOTNPLOUV TIC NUEPEC
MaBnpuatikwy otn Blopnyavia (MID-Days)

OL etaipol Tou mavemiotnuiov Ba mpémel va dnuloupyrioouv thv opdada ¢oltntwv mou Oa
epyaoctel yla to PBlopnxavikd mpoBAnua. Autd onuaivel epyacio pe podntég alld Kal
eknaidevon tTwv pabntwv otn dlaxeiplon NG gpyaciac w¢ opada. Y& cuvepyacia UE TOUG
BlopnxavikoUg €Taipoug Kol Toug SaokAAouG, TpENEL va Stapoppwoouv To TTPORANUA LE TPOTIO
TIou va prmopoUV va To SouA£Pouv oL pabntec.

H kUpla euBUVN oG elval va IPOoXESLAOETE, VoL OPYAVWOETE Kal va Staxelploteite to MID-Day
KOl TLG TIPOTIOLPOOKEVUOOTIKEG OUVOVTNOELS TPV OO auto. Mo Tumikrp aAAnAemibpaon pe
eKaLSEUTIKOUC Kal pabntécg Ba £xeL Tpelg PpAoELG:

Ze pla 1n ouvavinon: ©a CUVOVTOETE HE ATUTIO TPOTIO TOUG HaONTEG KL TOUG EKATILOEUTIKOUG
Toug, Ba Toug MapakLvnoeTe, Ba SNULOUPYACETE pLa opdda yUpw o MPWTOTUTIO, SNELLOUPYLKO
Kal SlaokedaoTikd padnuatikd UAlkd. Mmopeite va ameuBbuvbeite 0 CUUUETEXOVIEG OE
oUVOECUO  HOBNUOTIKWY, €MLOTNUOVIKNA  €kBeon, nuépa  paOnuATIKWY, SlaywVLIoHOUG
HaBNUATIKWY, SLOCYOALKEG CUVOVTAOELG KAl 0UTW KABOEENG.

Ze pLla 2n ouvavinon: o avePdaoete eMAeYEVOUG LOONTEG WOTE va SNLLOUPYHOOUV [ opada.
AUTO onpaivel 0tL Ba toug mpoodlopioete kal Ba Toug HABeTe Ta epyaleio WOTE va epyacTolV
w¢ opada (beite mapakdtw).

H 3n cuvavtnon Oa amnoteleital and to MID-Day (Mépa MaBnuatikwv otn Blopnxavia). Oa
TIPETEL VAL ETUAEEETE BOALIKEG KOl QAPKETA HEYAAEG EYKATAOTACELG YlA TN CUVAVTNON, €iTE OTO
TIAVETILOTALLO E(TE OTO XWPO TOU PBLOUNXAVIKOU €TOLPOU, va EXETE TPOXELPA SLaAeippata yla
Kade Kal PECNUEPLAVO YeUUA Kal oUTw KoBe€Ng. Mo uBpldiky €kdoon, UE NAEKTPOVLIKEG
tnAedlookéPelg pmopet va eivatl kKatdAAnAn eav dev eival duvatr) n cuvavtnon pe PpuoLkn
mapouaia.

Oa mpEmel va SLEUKOAUVETE TNV EMIKOLVWVLA KAl TNV gpyacia TnG opadac, KAVOVTAC TIG CWOTEC
EPWTNOELG, WOTE OAoL va aloBavovtal emapkeic kal mapaywywkol. Mpooé€te va pnv avalntate
OTTOVTAOELG LOVOoL 00¢ Xwplc va Baoileote og pabnteg. BeBawwbeite 6TL oL paOntec eival oxeTikol
KOl ETIKEVTPWVOVTOL oTnVv oucia tou MID-Day. Aev Ba Aettoupyeite otnv ekSNAWON WG
EKALOEVTIKOC TTOU SL8A0KEL LaBNTEG, Ba PETEL va BEwpPOUVTOL CUVEPYATEC EPEUVNTEG.

Baolka epyalsia yia opadikiy epyooia:

e ZekaBbapiote T Sladwvieg. Alatnpwvtag eva achaleg mepBANAOV, TIPOXWPNOTE OE pLa
kapropopa oculntnon: unv Yndilete, punv cupPLBaleote, pnv emAEyeTe TUXaia, anmodpUyeTe
TOV HECO OpO Kal TIG SLampaypateVoELg, aAAA ipooTtabrote ylo opodwvia.

e Akouote Kot gumAé€te: Mnv adrvete kaveévav va emPBAAAeL tnv dmoyPr Tou aAAd va
Sladwvel, unv amoppintete aAd MPOTEIVETE AVTIIKPOUOELS.

e  Mnv e£QTOULKEVETE TLG OUTNTNOELG, NV TIALPVETE TA TTPAYHOTA TTPOooWTIKA. WATe yia AUOELS.

e Anodexteite AUOELG LOVO €AV Elval KATAVONTEG KOL KOLVOTIOLNEVEG ATIO OAOUG.



H mapoxn plag shadplag eknmaibeuong os autd ta B€pata, TO00 yla pabntég 600 Kal ylo
ekmaldeuTIkoUg, auéavel tnv TOAVOTNTA VA QTTOKTAOOUV TIPWTOTUTIEG AUCELG KOL HLa
TapoywyLkn opada.

1.4: Npotewopeva napadeiypata MID-Day (MaBnuatika otn Biopnyavia)

e JulntnoTE UE TOV Blopnxavikd oag ocuvepyadtn. MNpoBAnpata BeAtiotonoinong Umopouv va
BpeBoUv oe TOANEG emuxelpnoelg: Eite o Blopnxavikog etaipog KOBel yuoAl, eAéyxel
aplOunTikd pounot, Staxelpiletal pa amodnkn n opyavwvel pla aAvcidba epodlacuou,
olyoupa €xouv éva Bactkd avolyto mpoPAnpa BeATiotonoinong mou mPEMeL va SLEUKPLVLOTEL
gav dev AuBsl.

e Mo MeAétn Ztatiotikn ¢ Epeuvag Oa evoladpEpel Tov BLOUNXOVIKO CUVEPYATN OAG, UTTOPEL val
B€Ael va pABel KAAUTEPA TIC OVAYKEC TWV TEAATWV I TwWV £pyalOHEVWV TOU, Kol &va
EPEUVNTIKO £pyO OyopaAcC 1 avBpwrivou SUVOHLKOU €lval OXETIKA EUKOAO otn Snuwoupyia,
S100KESAOTIKO Kol SNULOUPYLKO O0TO oXeSLAOUO Kol UTtopel va odnynoeL oe anpoodoknta
anoteAéopata Otav ta SOUUE Ao ML aouVABLOTN OKOTUA: «TWG VA HETAMOPPWOOUUE
autov Tov {odepod avolxtd xwpo oto mAaiolo tou Covid;». Eva oxédlo padnuatog ota
OTATIOTIKA otolxela kot tn pebodoloyia €peuvag elval amopaitnto TPW EeKIVAOETE
TPAYUATIKA TN SOUAELLA.

e M Emiotnuovikn Aladpoun otn Blopnxaviki tonobeoia eival évag moAu KaAog Tpomog yla
™ Blopnyxavia va mpowOnoeL T SOUAELA TNG KATA TN SLAPKELA TwV EMLOKEPEWY OTNV TALN,
KOl YLl TOUG LaBNnTEG va Yivouv KPLTEG Kal va BAEMOUV TO TEPLBAAAOV TOUG [LE ETILOTNLOVLKO
HATL «TO00 PeEYAANn eival auth n 6e€apevr); moéoo kalpd Oa mapelL yla va to yepiosy,» To
ox£610 poBnpatoc Ba MPEMEL VA ETILKEVIPWVETAL 0T povteAomoinon kat th pebodoloyia
HETPNONG, AVOKOAUTITOVTIAC YO TTOPASELYHA OTL TO CWHA 00C £lval £va OpKETA aKPLBEG
EPYOAELOD yLa KABNUEPLVEG EKTLUNOELG TTOCOTATWV.

e Edv bev €xete dpeon emadn pe €vav Blopnxavikd €taipo, pnv exvate tnv ekmoldeuTIKA
Blopnxavia kot {NTRote amo Toug HAaBnTEC va SnNULOUPYHNOOUV MALSaywyLKA Tatxvidia ya
£00G: adrote Toug va epelpouv VEoUG TPomoug StdaokaAiag matyvidomolwvtag HEPog Tou
TieplEXOUEVOU oaC. MdaBete amo autoug! To ox€dlo pabrpatog mpémel va SLI6AOKEL TN
VEUPWVLIKA BAon TNG yvwong, tnv maxvidornoinon, Tov KaBopLopo oTOXwV Kol UTTOOTOXWYV,
ToV K0BopLopd TPOoKANCcewWV Kal emmédwy, TPOMOUG cuvepyaaoiag, fonbwvtag toug LabnTeg
va katavonoouv KaAUtepa tn Sikr Toug yvwotikn Sdtadkaoia. Kat mote dev katadafaivelg
Lo Evvola KAAUTEPQ Ao To va TIPETEL val TNV e€NYNOELS, elOIKA o€ €vav uTtoAoyloth!



MOALG opLoTel TO KUpLo BEpa, Umopeite va oXeSLACETE TN MOPELX TOU HABAUATOC Yo va HEPETE
TOUC HaONTEC amd tn B£0N TOUG OTIC OUMOLTOUHEVEG LKOVOTNTEC OXETIKA HE TIC EPYACLEG TTOU
ekteAoUV. AnAadn: mpenel va Sle€dyete To pAONUO OE pLa ElCaywyn OTO £pyo. AUTH N TPWTN
HEpa oTo oxoAeio TpEmeL va elval xaAapn Kot XapoUpevn, oL Ladntég va epyalovial o€ opAadeg
Kal va yvwpilovtat petal Toug.

MOALG to mpoBAnua Slopbwbel kal kaBaploTel e TOV GUVEPYATN, Oa TIPETEL VAL TO OTEIAETE OTOUG
HaBONTEG EK TWV TPOTEPWVY WOTE vVa €xouv tn duvatdtnta va avildpdcouy, va aAAnAemidpacouy,
KOl vaL KAVOUV SLEUKPLVLOTIKEG EPWTNOELG,.

Kata tn Stapkela tng peyaing nuépag tou MID-Day, oL HaOnTEC EMLOKETTOVTAL TOV BLOUNXAVLKO
XWPO N TouAdLoTov culnToUV HE EKTPOOWTIOUG TOU KAAdou Kal epyalovtal pall oto £pyo Toug
TO TpWL.

AkoAouBel £va miBavo mpoypappa ya to MID-Day:

e 9-9:30: KoAwaooplopa, culNTAOELG

e 9:30-10:30: Aéolpo TG opadag pe pio opadikn SpaoTnPLOTNTA OTWC N «XAUEVOG OTO
deyyapw» N napopota: https://netmind.net/play-the-moon-landing-exercise/

e 10:30-10:45: AlGAelppO

e 10:45-11:45: JulATtnON O UMOOUABEC, OXETIKA e TO TTPOPBANUa Tou MID-Day, katavonaon Tou

BEpaTOC, MPWTA KOUMATLO OKEPEWV...

e 11:45-12:15: Npwtn olvBeon yla TMIOAVEC OTPATNYLKEG QAVILUETWTILONG TWV {NTNHATWY,
opillovtoGg CUYKEKPLUEVEC EPYAOIEG.

e 12:15-13:45: ALGAELYMO YL LECNEPLOVO YEU A

e 13:45-15:45: Epyooteite o€ UTIOOUAOEC OE OUYKEKPLUEVEG OTPATNYLKEG KOL EPYOOLEG.

e 15:45-16: AldAeupa

e 16-16:30: Mpoetowaoia tng cuvBeong kat TnG mapouaciaong [OL pabntég)

e 16:30-17:15: Mapouciaon evwriov Twv BlopnXavikwy etaipwy, culitnon

1.5: AnoteAéopata afloAdynong, Tt va KAVETE KAl TL VA NV KAVETE

Kata tn iapkela tov MID-Day:

MNpooéfte OTL KABe PaBNTAG TIPETEL VA OVAKEL OE [LOL [LKPr) opdda, To oAU 8 pabntég, n onola
Ba OXNUATLOTEL OTLG TPOTIAPACKEUACTIKEG SPAOTNPLOTNTEG, VLA TIOUPASELYUA UE UEYAAUTEPOUG
HaBNTEG va eMIBAEMOUV TNV OUASA WG TIPOTIOVNTEG, KAVOVTOG TOUG TIAVTEG va acBdvovtal otL
elval anapaitntol kot OtL avikouv. Idaitepn mpoooxn mpémel va §o0el otoug avaodaleig
HaBNTEG KAvovTAG KOTAANAEG EPWTAOELS, AVASELKVUOVTOG KoL avamtuooovtag TG laitepeg
LKaVOTNTEC KABe pabntr, aufavovtacg tnv automemnoibnon tou¢. To Blopnxavikd mpoBAnua
oVaAUETAL PE KAOE TIPOOTTIKA KOTA VOU, £TOL WOTE VL EIVaL SUVATOC O ETLUEPLOPOC TWV EPYOOLWV
HETAEL OAWV TWV PLEAWV TNC OUASAC, EVIOXUOVTOG TN CUVEPYAOLO OAWV TWV PEAWV TNC.


https://netmind.net/play-the-moon-landing-exercise/

H aflohoynon mpemel va eMIKEVIPWOEL O OQUTEG TIC TMTUXEG: OTL KABe pabntng éviwbBe OtTL
AapBavetal umoYPn WG LEULOVWHEVOG OTOXAOTNC Kat dnutoupyos. Duaikad, v pmopoulv OAeG oL
16€ec va 06nynoouv og éva EMITUXNUEVO TIPoioV, lowg Sev Ba mpokU el mapaywyn amno to MID-
Day kat 6ev Ba mpemel va BewpnBel wg amotuyia, ald Ba mpémel va mpoPAnBolv ol
duvatotnteg, N SNULOUPYLKOTNTA KoL N TOPOYyWYLKOTNTA Twv Wewv toug. Edv xpeldleote
oplOpouc ) BEAETE va EKXWPIOETE LELOVWHEVO TPOTIOLA, UTTOPELTE VA OVTLKELLLEVOTIOL|OETE TNV
afloAoynon tn¢ Snuoupylkotntag tne Stadikaoiog Weaopol mou EAaBe xwpa OTIG TECOEPLC
Slaotaoslc mou meplypadovtal and tov Guilford: Peuotdtnta, EuveAiia, Eme€epyacia kat
MpwTtotuTtia:

e Pevotétnta eivat n  Kavotnta  va publication

TIAPAYELC TIOAAQ, Vo eEMeEepyaOTELG TTOAAQ
napadeiypara.

e EuegAi&ia eivaln ikavotnta va aAAGZELS pa
oTpatNylKR Otav eloal KOAANUEVOG, N

npepia kat n mpooappoyn sivat Eekabapa 0 v illutiTEaNon
oL Aé€eLg-KAELSLA €8 W. \ v h
e H enefepyaocia okdPet os Ba&bog . .incubation
gpwtnon,  avaintd T  AEMTEC N o fion
Aemtopépeleg, eival €€avtAnTiky otnv f no‘\\\

avalntnon tnge.

e H mpwrtotumtia eival 1o €i60g NG SnULOUPYLIKOTNTAG TTOU avayvwpllelg otav tn BAENELS:
bev €xelg Eavadel katL TETOLO, elval VEO KoL TTPOKANTLKO.

Edooov phape yla beaopo, va yvwpllete otL dev eipaote 0to KEPAAL TwV padbntwy, yla va
elpaote MANpwWC SnUoupyLKOL, HLo LOEQ TIPEMEL val TTEPACEL AtO OAOKANPO TOV KUKAO TNG
SnuoupykdTNTAG HE TIG SV amokAivouoeg Kol cUYKAIvouoEeg PAOELG: Ao TNV MPOETOLUACLA
otnv enwaon, Hetd ¢wtion (n otyun Evpnka! ), aAAd auth n Wb€a mpenel va ByeL amod 1o
HUOAO TOU paBntn Kal va petadpootel os AE€elg, okitoa kol oUtw KaBeng, ywo va
emaAnBeutel Kol PeETA va dnpooleutel, va mpoteivel otoug cuvadéddoug va Souv TL
TotevouV yU auTo, £ite To emkupwvouv eite OxL. Kal oto téAog¢ autn n L&€a Umopel va
OVTIKATOTITPLOTEL KOl Vo EVOWPOTWOEL og €vav pPeyalUTePo KUKAO LOEWV TIPOKELUEVOU VA
OVTLLETWTILOTEL TO TTPOPANUa tou SlakuBeveTal.

Aev mpEnel va umepdeloupe TN SNULOUPYLKOTNTA HE TNV ormokAlvouoa okeyn: pla ¢aon
Katalylopou Oewv eival evtagel, aAlAd KAmola OTLYUN TPETEL VA AMOUAKPUVOEL amod tnv
adnpnpEVNn Kal v cUYKALIVEL OE pLla Tipay ATk EQapUOoLn AUON, KAl UTTAPXEL AVAYKN YLa TOoN
SnuoupylkdTNTA 0 AUTH T cUYKAlvouoa ¢paon. Opoiwg, n otypn tou ¢wtiopol Evpnkal gv
TIPETEL VA UTEPEKTIUNOEL, N moinon kat n Blopnxavia pmopouv va avapelybouv povo o eva
onueio, auto mou daivetal cav HLa TPWTOTUTN WOEA TIPETEL VA LETOPPOOTEL OE TIPAYUATIKEC



AUoslc. Autd ta Aemta onpueia mpénet va AndBolv umoyn and tnv opdda MPOKELUEVOU Vol
KaAALEpYNOel £vag mapaywyLlkog TPOTOG OKEPNE LETAEY TWV HaONnTwV.

Metd to MID-Day:

OAa ta anoteAéopata dev Oa epdaviotouv apéows Katd tn Stdpkela tou MID-Day. Ot padntég
Ba emotp£YPouv OTo OTiTL e TTOANEG apaTnPnOoELG, LOEeC Kat oxedta. Itnv teAevtaia paon, n
gpyacio auth UMopel va emeepyaoTel €K VEOU KOL VO TTAPOUCLAOTEL Eava oTov BLOUNXOVLIKO
etaipo. Eivat onuaviikd va opyavwBel évag tpomog yla va avtaAAdooouv culnTtAoELg Le AAAOUG.
AuTO unopet va xpnotuomnolnOel mepattépw, yLa oXoALKEG EKOETELS, pOpoul, eBSopadeg évtaing,
SlaywviopoUg Kot oUTw KaBeEG, pokeLEVOU va pavel TL EXeL emiteuxOeL.

1.6: Nati n Bropnyavia mpémnel va epmAakel, od€An yla t Bropnyavia

AUTO TO onpEeio Tou evladEPoVToC Tou BLOUNXOVLIKOU ETAIPOU TIPEMEL Va EEKABAPLOTEL €K TWV
TIPOTEPWVY, OAAA €lval KAAO Vo TO EMAVEEETACOUE OTO TEAOC TNG NUEPOG KOL VO EEETACOUUE TN
Alota eAéyyou: Exouv emwdeAnBei OAa ta pépn and to MID-Day; Exet n evaAAaKTikr) okeyn
TIPOLYHOTLKA EEUMAOKAPEL UL KATAoTAoN SNULOUPYLKOTNTAG R artAd n Blopnxavia Atav o B€on
va 6eiel tnv emxeipnon tng og §€voug. Ta odéAn eival paypaTKA SLopopeTIKA avaloya e
Tov TUTo Tou MID-Day mou Ste€nxOn. MNa va e€sTdocoupe Ta yeVIKA mapadeiypata mou SWoaE:

e ‘Exeln Epeuva ITatlotikng KatadEPeL va KAVEL epdavr) oTolxela ou Sev eiyav
EVTOTILOTEL 0TO MOPEABOV 1) TAV ATTAWC EVOC TPOTIOC ETIKOLVWVIOC, EITE EOWTEPLKA (TE
He TBavoug MeAATeC; To Vol ETUTPEMETAL OTOUG TIEAATEG I OTOUG KAAUTEPOUC
untaAAnAoug va ekdpdlouv TG anoPeLlg Toug, va BAEmouy otL Aappdvovtat urtdyn eival
A&N KA&tL ov pmopel va ekTunBeL.

e Eival to Emotnuovikd Movomartt S1ookeSAoTIKO Kal EVAUEPWTLKO; Mmopel va
xpnotuomnotnBel pe mbavoug meAATeg, pe pabrnuata; Avolyel Ta HaTLa Twy
OUMMETEXOVIWV OTLC TIPOKANOELC TIOU OVTIHETWITI{EL 0 KAASOC; & mepimtwon
TOUPLOTLKNAG ETIOKEY NG OE XWPO, AVAKOAUTITEL O CUVEPYATNG TOV XWPO LLE VEO HATL Oa
€EUTINPETIOEL TO OKOTIO TOU EMLOTNHUOVIKOU TOUPLOUOU;

e 000 yla tnv ekmatdeutikn Blopnxavia, ixe n opydvwon twv podntwv evdladépovta,
EVNUEPWTLKA Kot StaokeSaoTikd matdaywykd matyvidia; Epabav katL anod to oxedlaopud
Tou madaywytkou matyvidlou;

e 0O kAadoc Ba €xeL tnv sukapio vo £€pBel os emadn pe TOAavVToUXoUuG GOLTNTEG Kol
evdexouEVwe va ouvepyaotel pall Toug oto HEAoV.



1.7: Edbappoyn tou MID — Huépeg oe Stadopec XWpPEeG:

H ekdnAwaon MID- Day epappdoTnKe TIAOTIKA Kal UAOTIOLONKE O TIEVTE EUPWTTAIKEC XWPEG.
AUTEG elval: KUmpog, FaAAila, Feppavia, MoAwvia kat Poupavia. H Wbéa miow amo tnv ekSnAwon
MID — Day eival 0tL n epappoyr TWV LABNUATIKWY 0TNV TTpayUaTtkn {wr elval amoAUTwE
amopaitntn yla KaBs mpoypappo OTIOUSWV OTIG LEPEG LA KL QKON TIEPLOCOTEPO YL TOUC
XOPLOUATIKOUC HoONTEG TOU HmopoUV va GUUBAAOUV GTNV KalvoTopia tou Ba prmopolos va
KAVEL TNV avBpwrivn {wn KAAUTEPN KoL TOUTOXPOVA VO TIPOWBONOEL TNV EMXELPNUATIKOTNTA OTA
oXOAka mpoypappata ortoudwv. H ekdrAwon Mathematics meets industry €xeL oxedlaotetl yla
va IPOodEPEL OTOUG HABNTEC pe TIPOKANON AAuta tpoBAnRpaTa Ttng Blopnxaviag otnv
TIPAYUATIKI {Wr LE OTOXO VO EPYAOTOUV £(TE 08 OUASEC ElTE HEPOVWHEVA KaL VO
XPNOLUOTIOL)COUV TA LABNUATIKA YLl VO TIPOTEIVOUV [La OELpa TILBavwV AUCEWV oTa
nipoBARuata rou divovtat. EmumAéov, oL pabntég ixav tnv eukatpia va cuvepyactouv petal
TOUG KOlL VAL CUVEPYAOTOUV YLaL TNV EMUTEVEN EVOG KOWVOU OTOXOU, VAL CUVOVTH|OOUV EPEUVNTEG
™G TpLtofabuiag eknaibevong kaBwg kat avBpwmoug TG Blopnxaviog Kat yLo Toug
ekmaldeuTikoU g deutepoPaduLag eknaideuong va Souv, va MAPOUV LOEEG KOL VA EUMVEUCTOUV
yla To WG TEToLa pofAnpata Ba puropoucav va xpnotponolnBolv weg LEPOG TNG TOKTLKAG
Sbaokaliog Toug.

H npoetowacia kat n vAomoinon tng ekdnAwong SiEdpepav oe kabe xwpa. MapoucidoTnkayv
Stadopa mpoPAipata tng Blopnyaviag, Ta omoia ot pabntég KARONkav va AUoouv. Qg ek ToUToU,
napakdtw Oa avaAUoOUE TNV TIpoETOLpacia Kal TNV uAomoinon kaBe ekdAwong MID-day ava
Xwpa. Me autov Tov TpOmo pnopolv va e§axBolv mapadeilypata Kal TPOTACEL] OXETKA HE TN
nebodoloyia tng MID-day.

Ztnv nepintwon t¢ Kumpou

Apdoelg npostopaciag: H mpostolpacio autig tng ekdnAwong Eekivnoe dVo uAveg vwpltepa,
OTOV €0TAAN WL ETULOTOAN TIPOOKANGNG/KWVATPOU 0 HaBNTEG Tou amoAapuBavouv pabnuatika
Kol propel va evlladépovtav yla pla tétola Spaotnplotnta. Ev tw petall, n opada
ekmatdevtikwv INNOMATH tou Heritage Private School emikowvwvnoe HE TIC TOTUKEC
ETIXELPNOELG, LETA aTto TN Slopyavwon evog opilou eotioong, Ko Toug {TNOE VAL CUUETAOXOUV
O£ QUTAV TNV eK6NAWON TAPEXOVTAC OTOUG HAONTEC Eva MPOYUATIKO TIPOBANUa Blopnxaviog.
AVo etalpeieg mapeiyav éva mpoBAnua n kabepia yia toug okomoug tng MID-Day. To mpoBAnua
A 8060nke amnod ta V-ships mou eival pia ano tic peyaAUTEPEG VAUTIALAKEG ETALPELEC OTOV KOOO.
To mpoBAnua mepléypae Lo GUYKEKPLUEVN TIEPLTTTWON EVOC SEEAEVOTTAOLOU TIOU EUTTOPEVETAL
HeTAEL ykamoupng kot Bpalihiag, to omolio mpenel va epoSLaoTel e MPOoUNOeLeC TIPOKELUEVOU
VaL UTTAPXOUV OVA TIO0O OTLYHI TIPOUNOELEC. € QUTO TO £pyo, Ol HoONTEG Empemne va SpAoouv
TpoG 0¢peAog Tou mapoxou Tpododoaciag os pla mpoomdbela va SlapopPwoel To MAEOV Ao
OLKOVOULKAG amoSoTIkOTNTAC 0XESL0 avamAnpwong mpopnswwy, Stacdpaiilovtag otL Tnpolval
ol oupdpwvnBeioeg TYHEC, To TTAOLO Ba €xel emMapKEG amoBepa emi Tou MAolou avA MACA OTLYUN
KOTA TN SLapKeLa Tou Tagtdlol Kot Tautoxpova Ba EMPETE Vol LEYLOTOTIOL|OEL TO KEPSOC yLa TNV
gTalpeia mapoxng umnpeolwv tpododooiag. To MpoPAnua B §60nke amd pla opXLTEKTOVLKN
etalpeia kaL {ntnOnke amnod toug poLtnTEG va TApouV Tt BE€on EVOG APXLTEKTOVA, VA KOATOVOHOOUV
™ Sladikaoia kat va Bpouv tnv kaAutepn duvatq Avon yla Tnv e§UTNpPETNON €VOG MEAATN ME
BAon TIG ATALTACELG TOU OTILTLOU TOU, TO UALKA Tou Ba xpnotomolnBouv kat tov Stabéoiuo
T(POUTIOAOYLOMO.



Ot paOntég mou poetoipalav tig MID-DAY napouolacelg toug: NMoAol pabntég mou ayamnouv
TO paBOnuatika, eméAeav va cuppetaoyouv otn MID-DAY Spaotnplotnta. ‘Htav po eukotpia
yla autol¢ va oKedToUV SNULOUPYIKA KoL £€W oo TO KOUTi, £lte pepOVwWHEVA gite 08 OpASES,
TIPOKELUEVOU va Bpouv miBaveg AUoelg ota mpoBAfpata mou toug Sivovtal og pla EKTOC TNG
taéng SpaotnplotnTa. AOyw TwV MEPLOPLOUWY Tou Covid19 Kot Twv padnTwy MoU CUUUETELXOV
TIPOEPXOUEVOL OTIO SLOPOPETIKEC TTOAELG, SlopyavwOnkav U0 SLaSIKTUAKEG CUVAVTHOELC UE TOUG
EKTIALSEVUTIKOUG TOU Heritage, TOUG CUUUETEXOVTEG MOONTEC, TOUG EKTTPOCWIIOUG TNG ETALPELQG
Kat T MaBnuoatikn Etatpeio. Ot SLAdSIKTUOKES CUVAVTHOELC TIPOYHOTOTIOW|ONKAV OTLG APXEC KOl
ota péoa louAiou 2021. 3TOXOC TWV CUVAVTACEWV NTOV OL LABNTEC VoL SNULOUPYHCOUV TIC OUASEC
ToUuc, va e€olkelwBoUv pe ta mpofAnpata, vo AdBouv emumAéov e€nynoslc Kot SLleukpLVioELg amo
ToUC eKALSEUTIKOUC KABWG Kal oo TOUG EKTPOCWTIOUG TNE ETALPELNG. AOBNKAV ETILONG YEVLKEG
odnyieg ywa tnv opaAn Asttoupyia tou MID-Day Kal TIG QIALTAOELG YL TIG TIAPOUGCLACELS TWV
HoOnTtwy. META TNV TPWTN CUVAVTNON OL LOONTEG Elxav PEPLKEC LEPEC YL Vo amodacioouV yla
TO MPOBANUA TNG MPOTIUNONE TOUC Kal apxloav va epyalovial mavw o€ auto. To mpoBAnua A
ATav 1o SnUodNEC KaBwe eAEXBNKe amo OAoug Toug HabnTEc.

H nmpaypatikp MID-DAY: Tnv Tetaptn 28 louAiou 2021 mpaypatomowBnke otov Aypd n
ekdnAwaon mapouacia GoltNTWy, YOVEWY, EKTOLSEVUTIKWY, EPELVNTWY TPLTOBABULAC ekTtaibeuong
KalL CUVEPYATWVY TOU £pyou. Ot pabntég mapouaoiacay Tig mbaveg AUOELG TOUG KAl 0TO TEAOG KAOE
mapouciaong o ekmpdowrog Twv V-ships, K. Aoukdg Xpuooxog, €5ve Ta oXOALA TOU yLa TLG AUCELG
TIOU TPOTEWVAV Ol pabntég. Emiong, 6Aol oL GANOL CUMUETEXOVTEG RTAV EAEVBEPOL VA KAVOUV
EPWTNOELG 0TOUG HaBnTtég. OAeg oL AUoEeLG ou eAdBnaoav amnod toug LadnTeg NTav SLapopPeTIKES
Kol aUTO Eekivnoe pia yoviun oulntnon UETofl TWV CUMPETEXOVIWVY HAONTWVY KoLl Tou Kowou.
210 TENOG, 0 EKMPOOWTOG Tou KAASou eEédpace tov evBouolaoud tou yla tn okAnpr SouAeld
TWV Hadntwy, tig e§alpetikeg §€LOTNTEG TTAPOUCIACONG KoL TOV OVAAUTIKO TPOTIO TTAPOUCiacng
™G AUONG TOUG. AVEDEPE OTL ATAV LA LEYAAN EUMELPLA YLOL AUTOV VO CUPUETACXEL OE QUTH TNV
ekONAWON Kal va CUVAVTIOEL TETOLOUG HaBNTEC Tou ékavav eEAlPeTIk) SOUAELd. EmumAéoy,
e€ppaoe 1o evéLadEpov Tou va cuvepyaoTtel pali Toug pa PEpQ.

H MID-DAY otnv npaén:




H nepintwon tng FraAAiog

Ot paBntég mou cuppetexouv oto MID-Day popolv SUo KameAa, ywwpilouv OTL SEV CUUUETEXOUV
HOVO aAAd kot SokLpalouv To moldaywylko Kalvotopo oxédlo. Ol pabntég Eekivnoav pe éva
SNULOUPYLKO TPOTIO OKEYNG, OTIOU Ta LoONpaTIkKa BewpnBnKav wg £€va CUYKEKPLUEVO EpYaAELO
yla TNV €miluon mpaypoTkwy TPoPANUATWY OLKOVOULKAG aiag.

Ot pobntég adednkav va eykatootabolv oe opddeg péow icebreakers kol otn OGUVEXEL
gykatéotnoav tnv edpappoyn MathCityMap kat £tpe€av To TOMKO HaABNUATIKO XVOC.

MNépaocav To HeEYOAUTEPO WEPOC TNC NUEPAC OTo TEedio, OTNV AVOYEVVNOLAKN OUVOLKIA TNG
UNESCO, akoUyovTog TIG LOTOpLeG ToU £Aeye 0 emayyeApatiog odnyog, maipvovtag OnUELWOELC,
OTHVOVTOC TTPAYUATA O€ pLo opada, Sokipalovtag LOEEG, EMITPENOVTOG O AAAX LEAN TNG OpAdAC
va eAéy€ouv TN oKompotnTa Kat tn SlackEdaon Twv pyaciwy... Miow OTO MAVETLOTAMLO, Ol
epyaocieg kwdikomolOnkav oto cuotnua MathCityMap.

To kUpLo Bépa ATav va amavtnBouv oL aVAYKEG TOU EKTTPOCWTIOU TNG TOUPLOTLKAG Blopnxaviag:
oL paBbntég oulAtnoav toug KOAUTEPOUG TPOTIOUG OVTIUETWTILONG OLUPOPETIKWY OTOXWYV,
OLKOYEVELWV, TaewV, opadwv Gidwv. H Katavonon Twv MEPLOPLOUWY TOU emayyeApatia odnyou,
N €yxuon apkeTA OSLOOKESACTIKWY KoL EVIUTIWOLOKWY TANPodoplwyv HECH OE EMLOTNOVIKA
EPWTAMATA Elval 0 KUPLOG OTOXOG TNG LaBnuaTikAg Stadpoung mou mapnxon.

To deltepo pEpog tou MID-Day Atav n avatpododdtnon mpog Tov Blopnxavikd etaipo. O
HoOnNTEG elyav TNV €ukalpia v CUVEPYOOTOUV YL VO OTHOOUV TNV OLAL TOUG.
MpayuatomowBnke kata tn Oldpkela TG SLOKPATIKAG OuvaAvinong €pyou  Tou
npayuatonolionke otn Avwv ota péoa AskepuPpiouv 2021 otnv nmavemotnuounoAn tov UCBL.
Tnv emopévn NG SLadpoung oL LadnTeg SIKALOAOYNoAV TLG ETUAOYEG TIOU EKAVOV UITPOCTA OTNV
KPLTLKH ETILTPOTIH TIOU QITOTEAOUVTOV QIO TOV EKTIPOCWTIO TOU KAASOoU Kal Toug SteBvelg eTaipoug
Tou £pyou InnoMath.




Ztnv nepintwon ¢ Feppaviag

Apdoelg npostolpaoiag: H mpostolpaoia tng ekdnAwaong MID-day €gkivnoe 6 pnveg vwpitepa
LE JLOL OUVAVTNON HE €TapouC Tou kKAadou mou culntovoayv mbava kabrkovta. H cuvedpiaon
¢ Opadag Eotiaonc, n omola amoteAouvtayv and eKMOLSEUTIKOUC, EMLOTAUOVEC KOl
BlopnxavikoUg €TAPOUC, CUVAVTNOE Kol afloAOYNoE TIG LOEEC KL TO TIPOTELVOEVO
xpovodiaypappa yio to MID-DAY. Apyotepa, oxoAela pe Eudacn ota LoBnUaTIKA KoL TG
DUOLKEC ETILOTAMECG KANONKAV va CUUHETACYXOUV oTnV ekbNAwon. Mall pe to Stiftung
Planetarium Berlin, anodaciotnke va teBel To MpOPANUA OTOUC HOONTEG Yo TO TIWCE OL AANQYEC
OTLG EMOXEC - KALLATIKI) aAAQyH - LTTOPOUV VA YIVOUV OTOTIOTIKA OPATEG KOL TIWGE UITOPOUV Vol
yivouv mpoBAEPels. EL&IkOTEPQ, T LOVTEAQ TTOU XpnoLomolBnkayv Enpene va aloAoynbouv
KOLL VO OLVTOVOKAWVTALL.

Ot padntég nou npoctoipalav tig MID-DAY napouoidoelg toug: 14 tageig (420 pabntég)
oxoAelwv pe éudaon ota LoBNUATIKA Kot TIG GUOLKEG ETILOTALEG CUMUETELXOV oTn MID-DAY
Spaotnplotnta. Adyw Twv neploplopwyv tou Covid19 ol pabntég émpene va cuvavtnBouv ota
oxoAeia Toug kat 6ev NTav og B€on va cuvavtioouv Ladnteg anod aAAa oxoAeia yla tnv
TiPOETOLLOOLa TG TTapousiaong. OL TPOETOLUACLEG TpayLaToTolOnkKayv To ZEMTEUPPLO Kall
600nke otoug LaBNTEC UALKO yla va €otkelwBoUv pe ta mpoBARuata, Ta onola
TIPOETOLUACTNKAV OO TOUG EPEVVNTEG KOL TOUC €TALPOUC TOU KAASou. Ot ekmatdeuTtikol
otApL§av Toug Labntég kat Toug enMePAemav. AdOnkav emiong yevikeg odnyieg yla tnv opaAn
Aettoupyia Tou MID-DAY Kal TLG QTALTAOELG VLA TIG TOPOUGCLACELS TwV Hadntwv. Metd tnv
TIPWTN CUVAVTNON OL LoONTEG elyav LEPLKEG LEPEC YLla va amodacioouV yla TV eotiacn TG
AUONG KAl TIG TaPoUsiaceLg Toug, n omola otn cuvéxela oulntnBnke otnv Tafn. OL Habntég
anodacloav mwe VoL 0pyavwoouV TN SOUAELA TOUG KAl WG VO LOLpaoToUV To $GOPTOo £pyaciog
Héoa oTLG opadec. OL pabntég elyav emiong tnv eukatpia va ntocouv neplocotepn Porbsla
kal Sleukplvioelg mou Ba pmopovoav va toug Bonbroouv va epyacTtolV PLECW TNG
T(POTELVOUEVNG AUONC TOUC.




Ztnv nepintwon tng NoAwviag

Apaoeig npostopaciag: Ol mpostolpacieg Eekivnoav éva pnva vwpitepa. Ol pabntég Enpene
va €€0LKELWOOUV LLE TO €pYO0 TTOU TTAPOUGCLOCE TO TOUPLOTLKO Ypadelo. ZUVIOTATO OTNV KATOOKEUN)
€VOG aAyopiBuou mou emutpénel T dnuoupyia evog oxediou taldlol yla Toug pabntég mou
emokéntovtal tnv Kpakofia. To ox€dLo auto émpeme va AdPeL UTIOYN OPLOUEVEG TTPOUTIOBECELG,
OMwWG: MPOUTIOAOYLONOG, SLAPKELA, NALKIOL CUMPETEXOVTWY, ETUAOYH TIPOALPETIKWY afloBéatwy
Kol AAAEC.

OL paBntég mposetoipacav TG MID-DAY mnapoucidoel toug: Kabwg otnv ekdnAwon
OUMMETEXOV Opadeg pabntwy amo ta dla pabnuata, ol MpoeToacieg mpaypatonol)onkav
otn otatikn €kdoon. To €pyo Toug ouviotato otn cuAAoyr OXETIKWY SESOUEVWY, OTIWG: TUES
elottnplwy, amnodotaon petafl onuelwv, TWWEG evolkiaong TOUAUAV, TWHEG OnUOCLWV
OUYKOWWVIWV Kot dAAa. Xtn Seltepn ¢AoN TwV MPOETOLUACLWY, TO KOBAKOV TOUG NTav va
Snuoupynoouv éva POYPAUUO Ylo VO TIPOCOUOLWO0UV TO KOOTOG TG ekdnAwong. Toco ol
napadoolokég pEBodoL 600 Kal oL CUYXPOVES TEXVOAOYLEC MANpodopLWV XpnoLlomolonkayv yla
NV npoeToLllacio. OploPEVES Ao TIG EpyAOieg Eylvav emiong € amootAcew . ITnV TeEAKn ¢pdaon,
mpwv amo TV ekbnAwon, ta PEAN TNG opadag emikevipwOnkav otnv mapouciacn Twv
ETUTEVYUATWY TOUC, SnAadn oTnV MpoeToLHacia KAl TV eKMaibeuon TwV OUALWY TOUG.

To mpayuatikd MID-DAY: H ekdnAwon xwplotnke ot tpla pépn: 2TO TPWTIO MEPOG,
napouaotdotnke to €pyo INNOMATH, oL otoxol, oL UTtOBECELG KoL TA AMOTEAECUATA TOU TIOU
avantuxbnkav katd tn SLApKeLd Tou. To SEUTEPO HEPOG CUVIOTATO OTNV MOPOUCLOCH TWV EPYWV
TwV padntwv. OAeg ol opddeg Mapouciacay Ta AMOTEAECUOTO TWV TIPOETOLUACLWY TouG. Metd
oo KABe éva amod autd, ot L8LKOL Kal oL TPOOKEKANUEVOL €LxaV TNV EUKALPLO va EKPPACOUV TLG
oY ELG TOUC YLA TIG TIPOETOLUOOUEVEG TIAPOUCLACELS. To TPiTo PEPOC ATAV Ula oulATNoN yla
B€pata mou oxetilovtal HE TO £pPYO KOL TOV QVTIKTUTIO TOU OTn oUyXPOovn TPOCEYYLON TNG
S16aokaAiag.




Ztnv nepintwon ¢ Povpaviag:

Inueiwon: Auto to apadslypa tou MID-Day sivol ypoLUEVO Ao TV OTTTKA TwV padntwv

Kata tn diapkela tou €pyou INNOMATH Blwoape moANA VEa TTPAyUATA TTOU poG £8el€av WG
givat n wn mépa and 1o AUKELO KOl WG TA HAONUATIKA UrtopolVv va Xxpnotpomnotnfolv os
TIPAYUATIKEC KOTOOTAOELS. A va KATOVONOOUUE KaAUTEpa TOCO TEUMTOUCia eival Ta
epappoopEva HaBNUATIKA Yot TNV OHaAn ASITOUpYLla TWV ETILXELPOEWV KOL TWV BLOUNXAVIKWY
EYKATOOTAOEWY, fekwvape éva tafidt ywa va mpoomnadriooups va AVCOUHE €va {ATnUa Tou
OVTIUETWITIL{E JLO TOTTLKN) ETALPELN, AELOTIOLWVTOG TIC YVWOELG LG,

‘Etol, emiokedpOnkape tnv Fluorocarbon Polymers kat piAnoape pe tov dtevubuvty tng. Mog
g€ynoe otL mapdyouv Kal petadépouv Sladopa KOUUATIA Kol UAKA TTou €€UTtNPETOUV KABE
elboug okomo otn Blopnxavia. ITn CUVEXELD TIPOXWPNOAKE OTNV TTAPAKOAOUONGCN TNG YPOUMAG
TIapaywyng anod tnv apxn LEXPL To TEAOG, EATII{OVTAG VA EVTOTILOOUE TPOTIOUG LLE TOUG OTIOLOUG
n etalpelo xavel xpnuota r / Kol MOPOUCG, WOTE va UNTOPECOUME va BpoUpe pia Avon.
AmnobeixOnke apketd Suokolo va Bpebouv {ntpata otn Stadikacia toug, aAAd oto TEAOG,
anodaocicape va mpoonabrnooupe va BEATLOTOMOCOUME TN HETADOPA TWV TPWTWV UAWV TIOU
XPNOLLOTIOLOUV KAl TWV TEALKWY TIPOIOVIWY OTOUG OlyOPAOTEG TOUG.

Ta mpoBAfupata BeAtiotonoinong Twv petadopwy eivatl SUokoAo va emtlubouv Kal amattouv
TIAVETILOTNULOKEG SEELOTNTEG, EMOUEVWE AUTO TIOU KATAARSAUE va KAVOUUE glval va paboupe
KATola ponypévn AAyeBpa mou pog €PEPE LOVO TILO KOVTIA OTO VA UMOPECOUE VoL AUCOUME
tétola mpoPAnpata, Bonbwvtag pag emiong vo AUGOUME TIO EUKOAQ YPOUULKA TipoBARpaTa
AaAyeBpag emumedou Aukeiou.

ITNV TA&N O EKMALSEVUTIKOG MOG MOG Xwploe o SU0 opadeg: pia mou Ba pdBawve kol Ba
xpnoluomnolovoe Tig neBodoug mou cuvnBwg StédokovTal 0TO YURVAGCLO yla TNV TTANPOdOPLKN
avtiotpodwv Mvakwv, Tov poodloplopd tng TN eVOg Tivaka Kot Tnv enilucn cuotnUATwy
YPOUMULKWVY €ELOWOEWV Kal éva mou Ba pdbatve tig mponypéveg pebodoug. O otdxog ATav va
ouyKpLBel pe Tig Stadopeg peBodouc oto TEAOC TOU HaBripaTog Kot va KoBoploTel moleg ival
TOXUTEPEG KOL EUKOAOTEPEG OTN XPNon.

KaBwc AUvape aoknoelg emiluong, pag evBappuvav va Bondricoupe o €vag tov aAlov yla va
KOTOVON)OOUHE Kal va paBoupe mio ypriyopa. MpAaypott, HEPKEC POPEC NTAV EUKOAOTEPO Vol
KAVW OTOUC CUMMOBONTEG HOU EPWTNOELG OXETIKA UE TIC VEEG £VVOLEG TIAPA VA PWTIHOW TOV
EKTMALOEVUTIKO KOL N OTITLKA TOUC WC MaONTEG Toug emETpede va £XOUV HLA XPHOLUN ELKOVA TOU
npoPBANUaAToG. H o guxaplotn mTuxn autng the nebodou pabnong ntav to yeyovog OtL TV
avtiAndOnkape Alyotepo oav pabnon Kot meplocotepo oav matxvidt kabwg avtalalape WOEeg
HETAEL poc.

Jto TéAog, kal ol &dUo opadeg mapouciocav kot avialafav Tic peBodoug mou sixav
XPNOLUOTIOL)OEL YLaL VAL TIOAPOUV HLa 0loBnon yla To AAAO OO aUTHG TNG LOTOPLOG KOl va Elval o€
B£on va Byalouv cuumnepaopata 1o eVkoAa. OAot cupdwvHoOpE OTL oL TTtponyUEVeEG HEBobdol
Sev nNtav toco dUokoAo va katavonBouv 000 VOUL{opE TTPONYOUUEVWG, AANA EXEL TIPOYLOTLKA
onuaocia mwc tic pabaivelc. Kowralovtag miow oe OAa 0ca €xoupe &gl Kol EMUITUXEL
aloBavopaote KOAA ToU eTUAEEQE VA OTIOUSACOUHE HNXAVLKA Yla OTIOUSEG Kal €Tol elpaote
KAAUTEPQ TIPOETOLLACEVOL VOL OVTLLETWTILOOULE TOV TIPAYHOTLKO KOGHO.



H MID-DAY otnv npaén:
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1.8: AtloAoynon Twv ekdnAwoewv MID-Day: 2xoAla pabntwv

Meta tnv oAokAnpwon twv ekdnlwoswv MID-Day oTI( TMEVIE XWPEC ToU avadEpOnkav
TIAPOTIAVW, Ol CUMUETEXOVTEC 0TNV ekdNAwon €AaBav pa afloAdynon yla va £€xouv mpocfaocn
oTNV WKOVoTMoinor Toug yla Tig Spaoctnplotnteg MID-Day.

H ouvoAwkn avatpododotnon amo Toug padnteg Atav oAU BeTikn Kat evBappuvTikr. Ot padnteg
e€€dpaoav TNV KOVOTOINOK TOUC YLOL TV EVKALPLO VOl EPYAOTOUV WE UEAN TNG OpMAdac Kal va
Touc avateBolv polol evidog Twv opdadwv Ttouc. [Miotevav OTL ATOV EUXAPLOTO KOl
€MOKOSOUNTIKO. ‘OAoL oL HaBONTEC oo OAeG TIC KONAWOELG elmav OTL eMwdeANBONKav amo tn
Sdpaaotnplotnta MID-Day yia tadopouc Adyouc. Evag and Toug AOyoug NTav OTL EpYACTNKAV O
£€Va TIPAYHUATIKO TIPOBANUO WG HEAOC HLac opddag ou avemtuéayv Tic Se€LOTNTEG EMIKOWVWVIAC
Kall tapouasiacng, 0tL cuveldntonoinoayv ndco nmeplmAoka eival Ta PayUaTKA TipoBARpaTa Kot
WG TA HABONUATIKA UIMopoUV va mapéXouv pa Avon. Ou pabntég avedpepav emiong OTL n
guKalpia va mopoucLAcOoUV TO £pY0 TOUG KATA tn Slapkela TG popdng MID-Day amodeixbnke
ONUAVTLKA YL auTtoU¢ - Xapn otnv omolia Ba prnopovoav va BEATLWOOUV Kal va avarmtuEouy TLg
KOLWVWVIKEG EELOTNTEG TOUG OMWG: avtaAdayn MAnpodopLwy, emxelpnuatoloyia. TEAog, OAoL oL
HaONTéG avédepav OTL NTAV UL LovadLK EUMELPLa yla auToUG va yvwpioouv Tov KOOUO TNG
Blopnxaviag!

AuTO mMou elval onUaviiko va avadEPOUPE elval OTL OAoL oL HoBNTEG amd OAEG TIC XWPEG
ocupdwvnoav otL ta npoPAfuata tng MID-day Atav évag toAv 1o evdladEpov kat SLadpaoTikog
TPOMOG pAabnong amd ta padnuatikd mpoPAnuata mou avilpetwrni{ouv ota oxoAeia Toug.
ErutAéov, n mAeloPnoia twv pabntwv avédpepe OTL katddepav va LdBouv KATL VEO amod TtV
ekdnAwon mid-day.

Otav oL pabntég pwtRONKOVY YL TN YVWN TOUG OXETIKA LLE T TTAEOVEKTAMATA, TNV TPOKTLKOTNTA
Kall TIC SUOKOALEC ULOBETNONC TNG OTOL OXOALKA TIPOYPAUATA OTIOUSWY, KAToLoL elrtav OTL gival
omopaiTNTO Vol UTAPXOUV OUTOU Tou €idou¢ Ta TpOoPARUATA 0T OXOALKA TIPOYPAMUATO
omoudwV Kal OTL ol paBntéc Ba AmMOKTHOOUV HEYQAUTEPN OUTOMEMOIONON OXETIKA HE Ta
MabBnuatikad epyalopevol o opadeg Kol Bo QMOKTAOOUV TIPAYUATIKI) €PYOOLAKA EUTELPLAL.
Mwotevouv otL dev Ba nTav SUCKOAO va ULOBETICOUV AUTH TNV KOUATOUPA 0TO GXOAE(0. ATTO TV
AaAAN, peplkol pabntéc e€€ppacav tnv amodPn OTL av KoL Yo AUTOUC aUuTO ATV o ortoudaia
eunelpia, to emimedo TwWV HABNUATIKWY O0TO OXOAElo €ival XapunAd Kol TwG oTta OXOAEla TO
evlladépov ya ta pabnuatika eivat xapnAo kat uvpnAotepol otdoxol Ba pmopolvoav va
QTMOEEVWOOUV TIEPALTEPW HEPLKOUG HaBNTEC amd Ta Mabnuatika.

0oco yla oplopéveg 16€gg yla tn PBeAtiwon tng MID-Day, ot pabntégc Ba nbsAav va Souv
TIEPLOCOTEPEC ETUAOYEC TMIPOPBANUATWY OTO UEAAOV UE TIOLKIAEG SuoKOALEC. AlamioTwoav OTL Ta
npoPAnuata Kat n OAn Swadkaocia Atav oAU SuokoAa kol e€€dpacav tnv emibupio va
oupunepAndBolv TETola €16n ekSNAWOEWV Kal SpACTNPLOTATWY OTA OXOALKA TIPOYPAMUATA
onoudwv, OTIOU AUTO £ival Suvatov.



Part C: MiD Day - MATEMATYKA SPOTYKA PRZEMYSt — Projekt planu
aktywnosci (PL)

Jedli zidentyfikowates uzdolnionych ucznidéw, przekonates$ przedstawicieli biznesu i przemystu, ze
ich zdolnosci myslenia mogg okazaé sie pomocne, zmotywowate$ naukowcow, aby Cie wsparli,
teraz musisz zaplanowad
i zaprojektowac MiD Day ,,Matematyka spotyka Przemyst”. Oto wskazéwki dotyczace planowania
tego wydarzenia.

Po pierwsze, rozmawiajgc z partnerem przemystowym, musisz zdecydowaéd, jaki rodzaj
wydarzenia chcesz przeprowadzi¢. Oto kilka propozycji. Dla kazdego z nich bedziesz musiat
zaplanowac kurs , aby wyrdwnaé poziom uczniow w odpowiednim stopniu, a my przedstawimy
przyblizony plan lekcji, aby to zrobié.

e Badanie statystyczne zainteresuje Twojego partnera przemystowego, ktdry chce wiedzie¢
wiecej o potrzebach swoich klientow lub pracownikéw, badanie rynku lub zasobdéw
ludzkich jest stosunkowo ftatwe do skonfigurowania, zabawne i kreatywne w
projektowaniu i moze prowadzic do nieoczekiwanych wynikow,
z niezwyktego punktu widzenia: ,jak przeksztatci¢ otwartg przestrzen w kontekscie
obostrzen COVID 19?”. Plan lekcji w zakresie statystyki i metodologii ankiet jest konieczny
przed faktycznym poczatkiem pracy.

e Sciezka naukowa na terenie przemystowym to $wietny pomyst na promocje swojej pracy
przez branze w czasie wizyt ucznidow, a takze sposéb, aby uczniowie zaczeli tworzyc¢ i
rozwigzywac réznorakie tamigtowki i przyjrzeli sie swojemu otoczeniu naukowym okiem:
,Jak duzy jest ten zbiornik? lle czasu zajmie jego napetnienie?” Plan lekcji powinien
koncentrowa¢ sie na metodologii modelowania i pomiaru, odkrywajgc na przyktad, ze
wtasne ciato jest dos¢ precyzyjnym narzedziem do szacunkdw ilosciowych.

e Porozmawiaj z partnerem przemystowym. Na przyktad klaster mobilnosci w Lyonie,
wspotpracujacy z Izba Matematyki i Informatyki, interesuje sie Sztuczng Inteligencjq i
pojazdami autonomicznymi. Scenariusz lekcji bedzie obejmowat podstawy robotyki i
wprowadzenie do statystyki w ujeciu bayesowskim i nauke wzmacniania, zwtaszcza z
analogowa maszyng, ktdra uczy sie , jak cie pokona¢ w grze Nima!

e Jesli nie masz bezposredniego kontaktu z partnerem przemystowym, nie zapomnij o
instytucjach ksztatcgcych przysztych nauczycieli i popros studentow, aby przygotowali dla
Ciebie gry pedagogiczne: pozwdl im wymyslié nowe sposoby uczenia poprzez grywalizacje
niektérych tresci. Ucz sie od nich! Plan lekcji powinien uczyé neuronalnych podstaw
poznania, grywalizacji, wyznaczania celdw i podzadan, definiowania wyzwan
i poziomdw, sposobdw wspotpracy, pomagania uczniom w lepszym zrozumieniu ich
wtasnego procesu poznawczego. Nigdy nie rozumiesz pojecia lepiej niz dzieki koniecznos¢
wyjasniania go, zwtaszcza komputerowi!

Po ustaleniu gtdwnego tematu musisz zaplanowac sciezke lekcji, aby poprowadzi¢ uczniéw do
miejsca, w ktérym zdobeda wymagane kompetencje w zakresie wykonywanych zadan. Nastepnie
musisz przeprowadzi¢ lekcje wprowadzajacg do projektu. Ten pierwszy etap powinien by¢
spokojny i radosny, studenci pracujgc w zespotach powinni dobrze poznac sie nawzajem.



Podczas gtéwnego etapu MID -Day studenci odwiedzajg teren przemystowy lub dyskutujg z
przedstawicieli branzy
i wspolnie pracujg nad swoim projektem. Dzieki temu wrécg do domu z mndstwem obserwacji,
pomystéw i planow.

W ostatniej fazie praca ta jest prezentowana partnerowi przemystowemu. Wyniki pracy moga
by¢ rowniez prezentowane w trakcie innych wydarzen takich jak szkolne targi edukacyjni,
spotkanie partnerskich szkét, tygodnie integracyjne, etc.



Partie C: Guide pour la tenue d’un jour Math-Industrie

Mathematics Industry Day (MID-Day) (FR)

Chapitre 1: Guide d’'un MID-day

Vous devez d'abord identifier les étudiants a haut potentiel, puis convaincre un partenaire
industriel que leurs capacités de réflexion latérale pourraient étre mises a profit. En méme temps,
vous devez constituer une équipe d’universitaires et d’enseignants motivés pour vous soutenir,
puis vous devez planifier et concevoir ce MID-day (une journée ou les mathématiques
rencontrent l'industrie). Ce chapitre fournira les lignes directrices pour la planification et la
conduite d’un tel événement.

1.1: Définition and Glossaire

Partenaire : Dans ce document, lorsque nous parlons de partenaires, nous entendons une
industrie préte a investir une journée ou deux a discuter avec des universitaires, des enseignants
et des étudiants afin de définir et de résoudre un probleme industriel.

Probleme industriel : Un probleme approprié présenté par le partenaire industriel, qui est
compréhensible par les étudiants, les enseignants et les universitaires. Il doit étre adapté des
deux cOtés, aborder certaines questions utiles du coté de l'industrie et étre stimulant, mais
faisable du coté des étudiants. L'état du probléme est le résultat d'un brainstorming commun
entre le partenaire industriel, les universitaires et les enseignants, en amont du MID-Day. Une
liste des problémes possibles est fournie dans la section 1.4 ci-dessous.

MID-Day : La tenue d’une Journée Mathématiques et Industrie, ou les éleves abordent un
probleme mis en place par un partenaire industriel et adapté par les universitaires et les
enseignants. |l pourrait s'agir davantage d'une idéation, du raffinement d'une idée, que de la
solution compléete d'un probleme.

1.2: Méthodologie, exigences et lignes directrices pour les enseignants (I'enseignant en tant que
mentor et co-créateur)

Votre responsabilité principale, en tant qu’enseignants, est de sélectionner et de préparer les
éléves de maniére a les rendre aptes a un MID-Day fructueux. Pendant le MID-Day, vous devez
faciliter le travail des éleves. Cela signifie que les éleves sont d'abord sélectionné-e-s, que ce soit
a l'aide d'un test écrit ou sur la base d'une présélection par une association des parents d'éléves,
les notes a I'école, la sélection des olympiades ou des clubs de mathématiques... Il faut obtenir
des accords formels des parents et des écoles pour la participation de chacun.



Apres votre premiere discussion avec le partenaire industriel et les universitaires, vous devez
décider du type de MID-day que vous souhaitez réaliser. Vous trouverez ci-dessous quelques
propositions. Vous devrez mettre en place un cours de mise a niveau, basé sur un plan de cours
qgue nous fournissons, pour élever les étudiant-e-s au niveau adéquat. Cela implique également
d'ajuster les roles en fonction des niveaux : certains étudiant-e-s plus avancé-e-s ou plus matures
peuvent agir comme tuteurs pour les plus jeunes, sachant s’effacer si besoin, comme guide sur
le coté plutdét que comme sage sur la scene.

L'animation pendant le MID-Day consiste a soutenir les étudiants intimidés par I'ampleur de la
tache, a renforcer la confiance en soi, a rassurer sur le fait que leurs connaissances ne sont pas
insuffisantes pour commencer a réfléchir au probleme, et a faciliter la communication, en
s'assurant que personne ne se sent en insécurité ou n'impose son point de vue, que chaque voix
est entendue, que chaque éleve se sent nécessaire et valorisé-e d'une maniére ou d'une autre.
La division du probleme en sous-taches doit étre planifiée a I'avance a cette fin.

Enfin, vous devez rendre compte de comment les choses se sont passées, en observant la
régulation et ['autorégulation, comment chaque éléve a réagi, ce qui déclenche ou détériore sa
motivation, son sentiment d’appartenance, ce qui a été proposé et créé.

Apres le MID-Day, vous devez accorder une attention particuliere a la maniéere dont le matériel
soulevé pendant le MID-Day peut étre utilisé dans le cours de mathématiques de tous les jours,
en le reliant aux connaissances institutionnelles. Recherchez également des occasions pour les
éléves de partager leur travail avec d'autres lors de foires, de concours, de forums, de clubs ou
en organisant une exposition dans votre école. Cela aidera a recruter des étudiants pour I'année
a venir. N'oubliez pas de mentionner que la participation a un MID-Day peut étre valorisée par
les étudiants dans leur CV lors d'une demande de bourse. Cet événement va faire naitre et nourrir
leur réseau professionnel !

1.3: Méthodologie, exigences et lignes directrices pour les universités soutenant les journées
MID

Les partenaires universitaires doivent constituer |'équipe d'étudiants qui travaillera sur le
probleme industriel. Cela signifie travailler avec les étudiants mais aussi former les étudiants a la
gestion du travail en équipe. En collaboration avec les partenaires industriels et les enseignants,
ils doivent fagconner le probléme de maniére a ce qu'il puisse étre travaillé par les étudiants.

Votre principale responsabilité est de mettre en place, d'organiser et de gérer le MID-Day et les
réunions préparatoires en amont. Une interaction typique avec les enseignants et les éleves
comportera trois phases :



Lors du ler rendez-vous : Vous allez rencontrer de maniere informelle les éleves et leurs
professeurs, les motiver, constituer une équipe autour d’'un matériel mathématique original,
créatif et ludique. Vous pouvez contacter et recruter les participants d'un club de
mathématiques, a une expo-sciences, a une journée des mathématiques, aux concours de
mathématiques, aux réunions inter-écoles, etc.

Lors d'une 2e réunion, vous améliorerez le niveau des étudiants sélectionnés pour constituer le
groupe en équipe. Cela signifie que vous leur apprendrez les outils pour travailler en équipe (voir
ci-dessous).

La 3eme rencontre consistera en le MID-Day proprement dit. Vous devrez sélectionner des locaux
suffisamment grands et pratiques pour la réunion, que ce soit a l'université ou sur le site du
partenaire industriel, avoir des pauses café et déjeuner a portée de main, etc. Une version
hybride, avec des téléconférences en ligne, pourrait étre de mise si aucune réunion physique
n'est envisageable.

Vous devrez faciliter la communication et le travail d'équipe en posant les bonnes questions pour
gue chacun se sente a la hauteur et productif. Attention a ne pas chercher les réponses par vous-
méme, il faut vous fier aux éleves! Assurez-vous que les éléves sont pertinents et au centre de la
mi-journée. Vous n'étes pas ici en tant qu'enseignant qui enseigne aux étudiants, ils doivent étre
considérés comme des collégues chercheurs stagiaires.®

Outils de base pour travailler en équipe:

e Explicitez les divergences. Tout en gardant un environnement sécurisé, parvenez a un débat
fructueux : ne votez pas, ne faites pas de compromis, ne sélectionnez pas au hasard, évitez la
moyenne et le marchandage mais visez I'unanimité.

e FEcoutez et impliquez : Ne laissez personne imposer son point de vue mais argumentez, ne
rejetez pas mais proposez des réfutations.

e Ne personnalisez pas les débats, ne prenez pas les choses personnellement. Cherchez des
solutions.

e N'acceptez les solutions que si elles sont comprises et partagées par tous.

e Donner une formation légere sur ces themes, tant aux étudiants qu’aux enseignants: cela
augmente la probabilité d'obtenir des solutions originales et une équipe productive.

9 Hall, Jay (1971) Decisions, Decisions, Decisions, Psychology Today, November, 51-54, 84-88.



1.4: Exemples de MID days

¢ Discutez avec votre partenaire industriel. Les problémes d'optimisation peuvent étre trouvés
dans de nombreuses entreprises : que le partenaire industriel coupe du verre, contréle
numériqguement des robots, gére un entrep6t ou organise une chaine d'approvisionnement,
il a sGrement un probleme d'optimisation ouvert de base qui doit étre clarifié s'il n'est pas
résolu.

¢ Une enquéte statistique intéressera votre partenaire industriel, il voudra peut-étre mieux
connaitre les besoins de ses clients ou de ses employés, et un projet d'étude de marché ou
de ressources humaines est relativement facile a mettre en place. Amusant et créatif a
concevoir, il peut conduire a des résultats inattendus: « comment transformer cet open-
space morne dans le contexte covid ? ». Un plan de legon sur les statistiques et la
méthodologie d'enquéte s'impose avant de se mettre au travail.

e Un Rallye Scientifique sur le site industriel est un excellent moyen pour les industriels de
valoriser leur travail lors de visites de classes, et pour les éléves de devenir des poseurs de
problemes et de regarder leur environnement avec un ceil scientifique : « quelle est la taille
de ce réservoir ? combien de temps faudra-t-il pour le remplir ? » Le plan de cours doit se
concentrer sur la modélisation et la méthodologie de mesure, en découvrant par exemple
que votre propre corps est un outil assez précis pour les estimations de quantités
qguotidiennes.

¢ Sivous n'avez pas de contact direct avec un partenaire industriel, n'oubliez pas l'industrie de
I'éducation et faites mettre en place par les étudiants des jeux pédagogiques pour vous :
laissez-les inventer de nouvelles fagons d'enseigner en ludifiant certains de vos contenus.
Apprenez d'eux ! Le plan de cours doit enseigner les bases neurales de la cognition, la
gamification, la détermination des objectifs et des sous-objectifs, la définition des défis et des
niveaux, les facons de collaborer, en aidant les éléves a mieux comprendre leur propre
processus cognitif. Et on ne comprend jamais mieux un concept que quand on doit I'expliquer,
surtout a un ordinateur !

Une fois le theme principal défini, vous pouvez planifier le parcours de la lecon pour amener les
éléves d'ou ils en sont aux compétences requises concernant les taches a accomplir. C'est-a-dire:
vous devez mener la legon dans une introduction au projet. Cette premiere journée a I'école doit
étre détendue et joyeuse, les éleves travaillant en équipe et apprenant a se connaitre.



Une fois le probleme affiné avec le partenaire, vous devez |'envoyer aux étudiants a I'avance avec
une possibilité de réagir, d'interagir, avec des questions de clarification.

Lors de la grande journée du MID-Day, les étudiants visitent le site industriel ou du moins
échangent avec des représentants de I'industrie et travaillent ensemble sur leur projet durant la
matinée.

Voici un horaire possible pour le MID-Day :

e 9h-9h30 : Bienvenue, brise glace

e 9h30-10h30 : Constitution d’équipe avec une activité de groupe comme « perdu sur la lune »
ou similaire. https://netmind.net/play-the-moon-landing-exercise/

e 10h30-10h45 Pause

e 10h45-11h45 Discussion en sous-groupes, autour de la problématique du MID-Day,
compréhension de la problématique, premieres pistes de réflexion...

e 11h45-12h15 Premiere synthese sur les stratégies possibles face aux enjeux, en fixant les
équipes sur des taches précises.

e 12h15-13h45 Pause déjeuner

e 13h45-15h45 Travail en sous-groupes sur des stratégies et des taches spécifiques.

e 15:45-16 Pause

e 16-16:30 Préparation de la synthéese et sa présentation [Les étudiants]

e 16h30-17h15 Présentation devant les partenaires industriels, débat

1.5: Evaluation des résultats, choses a faire ou a éviter

Pendant le MID-Day:

Attention a ce que chaque étudiant-e se sente appartenir a un petit groupe, maximum 8
étudiant-e's, qui doit étre formé dans les activités préparatoires, par exemple avec des
étudiant-e's plus dgé-e-s supervisant le groupe en tant que coach, faisant en sorte que chacun se
sente nécessaire et inclus. Il faut accorder une attention particuliere aux éléves peu slir-e:s en
posant des questions appropriées, en soulignant et en développant les capacités particulieres de
chaque éléve, en augmentant la confiance en soi. Le probleme industriel est ainsi analysé sous
tous les angles, de sorte qu'il est possible de répartir les taches partielles entre tous les membres
de I'équipe, favorisant la collaboration de tous les membres de I'équipe.

L'évaluation doit se concentrer sur ces aspects : que chaque éléve se sente pris en compte en
tant que penseur et créateur individuel. Bien sdr, toutes les idées ne peuvent pas aboutir a un
produit réussi, peut-étre aucune production ne sortira du MID-Day, et cela ne doit pas étre
ressenti comme un échec, mais les potentialités et la créativité des idées et des productions
doivent étre mises en avant. Si vous avez besoin de chiffres, ou souhaitez attribuer des trophées
individuels, vous pouvez objectiver I'évaluation de la créativité du processus d'idéation qui s'est



déroulé selon les quatre dimensions décrites par Guilford : Fluidité, Flexibilité, Elaboration et
Originalité :

o Lafluidité est la capacité de produire beaucoup, d'élaborer beaucoup d'exemples.

o La flexibilité est la capacité a changer de stratégie quand on est bloqué, sérendipité et
adaptation sont clairement les maitres mots ici.

e L'élaboration approfondit une question, cherche les détails fins, est exhaustive dans sa
recherche.

o L'originalité est le type de créativité que vous reconnaissez quand vous la voyez : vous
n'avez jamais rien vu de tel, c'est nouveau et provocateur.

Puisqu'on parle d'idéation, sachez que nous ne sommes
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cycle d'idées afin de résoudre le probleme en question.

Il ne faut pas confondre la créativité avec seulement une
pensée divergente : une phase de brainstorming est acceptable, mais a un moment donné, elle
doit s'éloigner de la réverie et converger vers une solution réellement réalisable, et il y a un
besoin d'autant de créativité dans cette phase convergente. De méme, le moment d'illumination
ne doit pas étre surévalué, la poésie et I'industrie ne peuvent se mélanger que jusqu'a un certain
point, ce qui semble étre une idée originale doit se traduire par des schémas réels. Ces points
subtils doivent étre pris en considération par I'équipe afin de favoriser un état d'esprit productif
chez les étudiants.

Apres le MID-Day:

Tous les résultats ne se verront pas immédiatement, particulierement pas pendant le MID-Day.
Les éleves reviendront a la maison avec beaucoup d'observations, d'idées et de plans. Dans la
derniere phase, ce travail peut étre retravaillé et présenté a nouveau au partenaire industriel. Il
est important d’organiser un moyen d'échanger avec les autres. Celui-ci peut étre utilisé par la
suite, pour des salons scolaires, des forums, des jumelages d'écoles, des semaines d'intégration,
des concours, etc. afin de montrer ce qui a été fait.



1.6: Pourquoi I'industrie devrait s'impliquer, avantages pour l'industrie

Ce point de l'intérét du partenaire industriel doit étre éclairci au préalable mais il est bon de le
revoir a la fin du MID-Day et de parcourir la check-list : Toutes les parties ont-elles bénéficié du
MID-Day ? La pensée latérale a-t-elle vraiment débloqué une situation de créativité ou
simplement l'industrie a-t-elle pu montrer son entreprise a des étrangers.

Les bénéfices potentiels sont clairement différents selon le type de MID-Day qui a été réalisé. Sur
les exemples génériques, nous avons par exemple identifié :

e L'enquéte de recherche statistique a-t-elle pu mettre en évidence des éléments qui
n'avaient pas été vus auparavant, ou s'agissait-il simplement d'un moyen de
communiquer, que ce soit en interne ou avec des clients potentiels ? Permettre aux
clients ou aux collaborateurs de s'exprimer, de voir qu'ils sont pris en compte est déja
guelgue chose qui peut étre valorisé.

e Le Rallye Scientifique est-il ludique et informatif ? Peut-il étre utilisé avec des clients
potentiels, avec une classe? Ouvre-t-il les yeux des participants sur les défis que l'industrie
releve? Dans le cas d'une visite touristique d'un site, le partenaire découvre-t-il le site
d'un ceil nouveau ? Atteindra-t-il son objectif de tourisme scientifique ?

e En ce qui concerne l'industrie de I'éducation, les étudiants ont-ils mis en place des jeux
pédagogiques intéressants, informatifs et amusants ? Ont-ils appris quelque chose en
concevant le jeu pédagogique ?

Il faut donner I'occasion au partenaire industriel d'entrer en contact avec des éleves a haut
potentiel et éventuellement de travailler avec eux a l'avenir.

1.7: Implementation du MID — Day dans les pays partenaires:

Des MID-Days ont été mis en ceuvre dans cing pays européens: Chypre, la France, I'Allemagne, la
Pologne et la Roumanie. L'idée derriere un MID-Day est que |'application des mathématiques
dans la vie réelle est mis en avant dans tous les programmes scolaires de nos jours et encore plus
pour les éléves doués. lls/elles peuvent contribuer a l'innovation qui pourrait améliorer
I'humanité et en méme temps promouvoir I'entrepreneuriat. Cette rencontre avec l'industrie est
congue pour proposer aux éleves des problemes non résolus de l'industrie dans le but de
travailler en équipe ou individuellement et d'utiliser les mathématiques afin de proposer un
ensemble de solutions possibles aux problémes donnés. De plus, les étudiants ont eu |'occasion
de collaborer entre eux et de travailler ensemble vers un objectif commun, de rencontrer des
chercheurs de l|'enseignement supérieur ainsi que des industriels et des enseignants du
secondaire. lls peuvent surtout avoir des idées et s'inspirer de la fagon dont ces problémes
pourraient étre utilisés dans le cadre de leur enseignement régulier.

La préparation et la mise en ceuvre de I'événement ont varié dans chaque pays. Divers problémes
industriels ont été présentés, que les étudiants ont été mis au défi de résoudre. Par conséquent,
ci-dessous, nous analyserons la préparation et la mise en ceuvre de chague événement MID-day
par pays. De cette facon, vous pourrez vous faire une idée sur la méthodologie MID-day en
partant d’exemples et de suggestions.



Chypre

Préparation: La préparation de cet événement a commencé deux mois a l'avance lorsqu'une
lettre d'invitation/motivation a été envoyée aux étudiants qui aiment les mathématiques et qui
étaient potentiellement intéressés par une telle activité. Entre-temps, I'équipe pédagogique
INNOMATH de I'Ecole Privée Héritage a contacté des entreprises locales, suite a I'organisation
d'un Focus Group, et leur a proposé de se joindre a cet événement en proposant aux étudiants
une problématique concrete de l'industrie. Deux entreprises ont fourni chacune un probleme
dans le cadre du MID-Day: Le probleme A a été fourni par V-ships, I'une des plus grandes
compagnies maritimes au monde. Le probleme décrit un cas spécifique d'un navire-citerne
faisant du commerce entre Singapour et le Brésil qui doit étre approvisionné afin d'avoir des
provisions a bord a tout moment. Dans ce projet, les étudiants devaient agir au profit du
prestataire de restauration pour tenter de formuler le plan de réapprovisionnement le plus
rentable en s'assurant que les tarifs convenus soient respectés et que le navire disposera a tout
moment d'un stock suffisant a bord pendant le voyage; et sous ces contraintes, la question est
de maximiser le profit de I'entreprise de restauration. Le probleme B a été donné par une
entreprise d'architecture et les étudiants ont été invités a prendre la place d'un architecte, a
comprendre le processus et a trouver la meilleure solution possible pour servir un client en
fonction des besoins de sa maison, des matériaux a utiliser et du budget disponible.

Travail des étudiants : De nombreux éléves ont choisi de participer au MID-Day. C'était I'occasion
pour eux de penser de maniére créative et hors des sentiers battus, soit individuellement, soit en
équipe, afin de trouver des solutions possibles aux problémes posés dans une activité en dehors
de la salle de classe. En raison des restrictions de Covid19 et des contraintes logistiques, deux
réunions en ligne ont été organisées par les enseignants de I'école Heritage, les éleves
participants, les représentants de I'entreprise et la Société mathématique. Les réunions en ligne
ont eu lieu au début et a la mi-juillet. L'objectif des rencontres était que les éleves constituent
leurs équipes, se familiarisent avec les problématiques, obtiennent des compléments
d'explications et d'éclaircissements de la part des enseignants ainsi que des représentants de
I'entreprise. Des directives générales pour le bon déroulement du MID-Day et les exigences pour
les présentations des éléves ont également été données. Aprés la premiere réunion, les éléeves
ont eu quelques jours pour décider de leur probléme préféré et ont commencé a travailler
dessus. Le probleme A a été de loin le plus populaire, il a été choisi par tous les éleves. Ensuite,
une autre réunion en ligne a eu lieu pour les éléves et les enseignants afin de discuter de
I'avancement de la conception de la solution. Les éléves ont été conseillés sur la maniére
d'organiser leur travail et de se répartir la charge de travail au sein de I'équipe. Les éléves ont
également eu la possibilité de demander plus d'assistance et des clarifications qui pourraient les
aider a travailler sur une proposition de solution.



Le MID-DAY proprement dit: Le mercredi 28 juillet 2021, I'événement s'est déroulé a Agros en
présence d’éleves, de parents, d'enseignants, de chercheurs de I'enseignement supérieur et de
partenaires du projet. Les éléves ont présenté leurs solutions et a la fin de chaque présentation
le représentant de V-ships, M. Loucas Chrysochos, donnait son avis sur les solutions proposées
par les éleves. Les autres participants étaient libres de poser des questions aux éléves. Toutes les
solutions présentées étaient différentes et cela a initié une discussion fructueuse entre les éleves
participants et le public. A |a fin, le représentant de I'industrie a exprimé son enthousiasme pour
le travail acharné des équipes, leurs excellentes compétences en présentation et la maniére
analytique de présenter leur solution. Il a mentionné que c'était une expérience formidable pour
lui de participer a cet événement et de rencontrer de tels éléves qui ont fait un excellent travail.
De plus, il a exprimé son intérét a travailler un jour avec eux.

France
Les éleves participant au MID-Day portent deux casquettes, ils sont conscients qu'ils ne font pas
gue participer mais qu'ils testent également le plan pédagogique innovant. Les éleves ont été
amenés a adopter un état d'esprit créatif, ou les mathématiques sont considérées comme un
outil concret pour résoudre des problemes de la vie réelle d'une valeur économique.
Les éleves se sont mis en équipe grace a des brise-glace, puis ont installé I'application
MathCityMap et exécuté un parcours mathématique local.

lIs ont passé la majeure partie de la journée sur le terrain, dans le quartier Renaissance du
patrimoine UNESCO, écoutant les histoires que le guide professionnel racontait, prenant des
notes, mettant en place des questions en équipe, essayant des idées, laissant d'autres membres
de I'équipe vérifier la faisabilité et I'intérét des taches... De retour a l'université, les taches étaient
encodées dans le systeme MathCityMap.

L'enjeu principal était de répondre aux besoins du représentant de l'industrie touristique : les
étudiants ont discuté des meilleures facons de s'adresser a différentes cibles, familles, classes,
groupes d'amis. Comprendre les contraintes du guide professionnel, insuffler suffisamment
d'informations ludiques et révélatrices dans les questions scientifiques sont les objectifs



principaux du parcours mathématique qui a été produit.

La deuxieme partie du MID-Day était le retour d'expérience au partenaire industriel. Les
étudiants ont eu I'occasion de se rassembler afin de mettre en place leur exposé. La journée s'est
déroulée dans le cadre du projet transnational InnoMath, une réunion qui a eu lieu a Lyon mi-
décembre 2021 sur le campus de I'UCBL et ou les partenaires ont pu tester le rallye. Le lendemain
du parcours, les étudiants ont justifié les choix qu'ils ont faits devant le jury composé du
représentant de l'industrie et des partenaires internationaux du projet InnoMath.

Allemagne

Préparation: La préparation de I'événement de la mi-journée a commencé 6 mois a |'avance par
une réunion avec des partenaires de l'industrie pour discuter des taches potentielles. La réunion
du groupe de discussion, composé d'enseignants, de scientifiques et de partenaires de l'industrie,
s'est réunie et a évalué les idées et I'horaire proposé pour le MID-Day. Plus tard, les écoles axées
sur les mathématiques et les sciences naturelles ont été invitées a participer a I'événement. En
collaboration avec la Stiftung Planetarium Berlin, il a été décidé de poser aux étudiants le
probléeme de savoir comment les changements de saisons - le changement climatique - peuvent
étre rendus statistiquement visibles et comment des prévisions peuvent étre faites. En
particulier, les modeles utilisés devaient étre évalués et réfléchis.

Le travail des éléves: 14 classes (420 éleves) d'écoles a dominante mathématiques et sciences
naturelles ont participé au MID-Day. En raison des restrictions de Covid19, les éleves ont d{ se
réunir dans leurs écoles et n'ont pas pu rencontrer les éleves d'autres écoles pour la préparation
de la présentation. Les préparatifs ont eu lieu en septembre et les éleves ont recu du matériel
pour se familiariser avec les problemes, qui a été préparé par les chercheurs et les partenaires
industriels. Les professeurs soutenaient les éleves et les encadraient. Des directives générales
pour le bon déroulement du MID-DAY et les exigences pour les présentations des éléves ont
également été données. Apres la premiére réunion, les éleves ont eu quelques jours pour décider
de l'orientation de leur solution et de leur présentation, qui a ensuite été discutée en classe. Les



éléves ont décidé comment organiser leur travail et comment répartir la charge de travail au sein
des équipes. Les éleves ont également eu la possibilité de demander plus d'assistance et des
clarifications qui pourraient les aider a travailler sur leur proposition.

Pologne

Préparation: Les préparatifs ont commencé un mois a l'avance. Les éleves devaient se familiariser
avec la tache présentée par l'office de tourisme. Elle consistait a construire un algorithme
permettant de créer un plan de voyage pour les étudiants visitant Cracovie. Ce plan devait tenir
compte d'un certain nombre de conditions, telles que le budget, la durée, I’age des participants,
le choix d'attractions optionnelles et autres.

Travail des éléves: L'événement réunissant des groupes d'étudiants des mémes classes, le travail
s'est déroulé en présence. Leur travail consistait a collecter des données pertinentes, telles que
le prix des billets, la distance entre les excursions, les tarifs de location d'autocars, le prix des
transports en commun et autres. Dans la deuxiéme phase des préparatifs, la tache était de créer
un programme pour simuler les colts de I'événement. Des méthodes traditionnelles et des
technologies de l'information modernes ont été utilisées pour la préparation. Certains travaux
ont également été effectués a distance. Dans la phase finale de préparation, les membres du
groupe se sont concentrés sur la présentation de leurs réalisations, a savoir la présentation et la
formation de leurs discours.



Le MID-Day proprement dit : L'événement a été divisé en trois parties : Dans la premiére partie,
le projet INNOMATH a été présenté, ses objectifs, hypothéses et les effets développés. La
deuxiéme partie consistait en la présentation des travaux des éléves. Tous les groupes ont
présenté les résultats de leurs préparations. Aprés chacune d'elles, experts et invités ont eu
I'occasion de s'exprimer sur les propositions. La troisieme partie était une discussion sur des
sujets liés au projet et son impact sur I'approche moderne de I'enseignement.

Roumanie:

Remarque : Cet exemple de MID-Day est écrit depuis le point de vue des éléves

Tout au long du projet INNOMATH, nous avons découvert de nombreuses choses nouvelles qui
nous ont montré a quoi ressemble la vie apres le lycée et comment les mathématiques peuvent
étre utilisées dans des situations réelles. Afin de mieux comprendre a quel point les
mathématiques appliquées sont essentielles au bon fonctionnement des entreprises et des
installations industrielles, nous nous sommes lancés dans un voyage pour tenter de résoudre un
probléme auquel une entreprise locale était confrontée, en utilisant nos connaissances.

Ainsi, nous avons visité Fluorocarbon Polymers et discuté avec son directeur. Il nous a expliqué
qu'ils produisent et expédient diverses pieces et matériaux qui servent a toutes sortes de fins
dans l'industrie. Nous avons ensuite suivi la chaine de production du début a la fin, dans I'espoir
de repérer les fagons dont I'entreprise perd de l'argent et/ou des ressources afin que nous
puissions trouver une solution. Il s'est avéré assez difficile de trouver des problemes dans leur
processus, mais au final, nous avons décidé d'essayer d'optimiser le transport des matiéres
premieres qu'ils utilisent et des produits finis vers leurs acheteurs.

Les probléemes d'optimisation des transports sont difficiles a résoudre et nécessitent des
compétences de niveau universitaire. Par conséquent, nous avons fini par apprendre des
éléments d’algebre avancée qui nous a seulement rapprochés de la capacité a résoudre de tels
problemes, tout en nous aidant a résoudre des problémes d'algébre linéaire de niveau secondaire
plus facilement.



Dans la classe, notre professeur nous a divisés en deux groupes : un qui apprendrait et utiliserait
les méthodes habituellement enseignées au lycée pour calculer des matrices inverses,
déterminer le rang d'une matrice et résoudre des systemes d'équations linéaires ; et un qui
apprendrait les méthodes avancées. L'objectif était de comparer les différentes méthodes a la
fin du cours et de déterminer celles qui sont plus rapides et plus faciles a utiliser.

Au fur et a mesure que nous pratiquions des exercices de résolution, nous étions encouragés a
nous entraider a comprendre et a apprendre plus rapidement. En effet, il était parfois plus facile
de poser des questions a mes camarades de classe sur les nouveaux concepts plutét que de
demander au professeur, et leur perspective d'éléve leur permettait d'avoir un certain apergu
utile du probleme. L'aspect le plus agréable de cette méthode d'apprentissage était le fait qu'elle
ressemblait moins a un apprentissage qu'a un jeu, car nous échangions des idées les unes avec
les autres.

Au final, les deux équipes ont présenté et échangé les méthodes qu'elles avaient utilisées pour
se faire une idée de l'autre moitié de cette histoire et pouvoir tirer des conclusions plus
facilement. Nous avons tous convenu que les méthodes avancées n'étaient pas aussi difficiles a
comprendre que nous le pensions auparavant, mais la maniere dont vous les apprenez est
vraiment importante. En repensant a tout ce que nous avons vu et accompli, je me sens confiant
d'avoir choisi d'étudier I'ingénierie a l'université et d'étre mieux préparé a affronter le monde
réel.

Le MID-Day:
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1.8: Evaluation du MID-Day: Commentaires d’éléves

Apres avoir terminé les MID-Days dans les cing pays mentionnés ci-dessus, les participants a
I'événement ont regu un questionnaire pour évaluer leur satisfaction sur leur MID-Day.

Dans I'ensemble, les commentaires des étudiants ont été trés positifs et encourageants. Les
éléves ont exprimé leur satisfaction d'avoir |'opportunité de travailler en équipe et de se voir
attribuer des roles au sein de leurs équipes. lls trouvaient cela agréable et constructif. Les éleves
ont déclaré avoir le plus bénéficié du MID-Day pour diverses raisons. L'une des raisons était qu'ils
ont travaillé sur un probleme de la vie réelle en tant que membre d'une équipe, qu'ils ont
développé leurs compétences en communication et en présentation, qu'ils ont réalisé a quel
point les problémes de la vie réelle sont compliqués et comment les mathématiques peuvent
parfois leur apporter une solution. Les éléves ont également mentionné que la possibilité de
présenter leur travail au format MID Day s'est avérée importante pour eux - ils ont pu ainsi
améliorer et développer leurs compétences sociales telles que : I'échange d'informations,
I'argumentation. Enfin, tous les éleves ont mentionné que c'était une expérience unique pour
eux de rencontrer le monde de l'industrie !

Ce qu'il est important de mentionner, c'est que tous les éléves de tous les pays ont convenu que
les problemes du MID-Day étaient une maniere d'apprendre beaucoup plus intéressante et
interactive que les problemes mathématiques auxquels ils sont confrontés dans leurs écoles. De
plus, la majorité des éleves ont mentionné qu'ils avaient réussi a apprendre quelque chose de
nouveau grace au MID-Day.

Lorsque les éleves ont été interrogés sur les avantages, la praticité et les difficultés de I'adoption
de cela dans les programmes scolaires, certains ont déclaré qu'il était nécessaire d'avoir ce genre
de problemes dans les programmes scolaires et que les étudiants gagneraient en confiance dans
les mathématiques en travaillant en équipe et acquerraient une véritable expérience
professionnelle. Ils croient qu'il ne serait pas spécialement difficile d'adopter cette culture a
I'école. D'autre part, certains éléves ont exprimé |'opinion que méme si pour eux c'était une
expérience formidable, que le niveau scolaire en mathématiques est généralement faible et que
cette tres belle expérience, dans les écoles ol l'intérét pour les mathématiques est faible
pourraient au contraire aliéner davantage certains éléves.

En ce qui concerne certaines idées visant a améliorer le MID-Day, les éléves aimeraient voir plus
d'options de probléemes a I'avenir avec des difficultés variables. lls ont trouvé les problemes et
I'ensemble du processus trés difficiles, et ils ont exprimé leur souhait que ces types d'événements
et d'activités soient inclus dans les programmes scolaires dans la mesure du possible.



Partea C: Matematica intalneste industria In Modelul Scolar — indruméri
pentru implementarea Zilei Industriei Matematicii (MID-Day)

Capitolul 1: Tndruméri pentru MID-Day

Mai intai trebuie sa identificati elevii talentati si apoi sa convingeti o industrie/companie de faptul
c4 abilitatile lor de gandire laterald ar putea merita incercate. n acelasi timp, trebuie s& motivati
cadrele universitare si profesorii sa va sustina si apoi trebuie sa planificati si sa proiectati un
Eveniment Matematica intalneste Industria (MID-Day). Acest capitol va va oferi indrumarile
necesare pentru planificarea si desfasurarea unui eveniment de tipul MID-Day.

1.1: Definitie si Glosar

Partener: In aceste Indrumari, cdnd discutdm despre parteneri, ne referim la o industrie pregitit3
sa investeasca o zi sau doua discutand cu cadre universitare, academicieni, profesori si elevi
pentru a defini si pentru a aborda o problema industriala.

Problema industriald: O problema adecvata prezentata de partenerul industrial, care este usor
de inteles de catre elevi, profesori si de catre cadrele universitare. Aceasta problema trebuie sa
fie adaptata de ambele parti, trebuie sa abordeze unele probleme utile ale industriei respective
si sa fie o problema care prezinta provocari, dar care sa fie fezabila pentru elevi. Problema aleasa
este rezultatul unui brainstorming comun intre partenerul industrial, cadrele universitare si
profesori, inainte de organizarea MID-Day. O lista a problemelor posibile este furnizata in
sectiunea 1.4 de mai jos.

MID-Day: O adevarata zi a matematicii si a industriei, cand elevi abordeaza o problema stabilita
de un partener industrial si adaptata de cadrele universitare si de catre profesori. Ar putea fi mai
mult o ideatie, rafinamentul unei idei, mai degraba decat de fapt solutia completa a unei
probleme.

1.2: Metodologie, cerinte si indrumari pentru profesori (profesorul in calitatea sa de mentor si
co-creator)

Responsabilitatile profesorilor sunt selectarea elevilor si pregatirea lor intr-un mod care sa-i faca
apti pentru un eveniment MID-Day fructuos. In cadrul Evenimentului MID-Day, profesorii trebuie
sa faciliteze munca elevilor.

* (MID-Day) - Evenimentul Matematica intalneste Industria



Aceasta Tnseamna ca mai intai trebuie sa selectati elevii, fie baza notelor obtinute la scoal3, la
olimpiade sau prin selectia cercurilor de matematica... prin intermediul unui test scris, fie pe baza
preselectiei realizate de catre asociatia de parinti, pe De asemenea, trebuie sa obtineti acorduri
oficiale de la parinti si de la scoli pentru participarea tuturor.

Dupa prima discutie cu partenerul industrial si cu cadrele universitare, trebuie sa va decideti
asupra tipului de MID-Day pe care doriti sa o desfasurati. Veti gasi mai jos cateva propuneri. Va
trebui sa realizati un curs propriu pe baza unui plan de lectie pe care vi-l punem la dispozitie,
pentru a aduce elevii la nivelul adecvat. Acest lucru implicd, de asemenea, adaptarea rolurilor in
functie de niveluri: unii elevi mai avansati sau maturi pot actiona ca antrenori sau tutori pentru
cei mai tineri, urmandu-se astfel mai degraba modelul profesorului — ghid (modelul centrat pe
elev) decat modelul profesorului expert ( modelul traditional, centrat pe profesor).

Facilitarea in timpul MID-Day implica sustinerea elevilor timizi, sustinerea increderii in sine,
reasigurarea acestora de faptul ca cunostintele lor nu sunt insuficiente, pentru ca ei sa poata
incepe sa se gandeasca la problema si pentru usurarea comunicdrii si asigurarea faptului ca
nimeni nu se simte nesigur, ca nimeni nu-si impune punctul de vedere in mod unilateral, ca
fiecare voce se face auzita, c3 fiecare elev se simte util si apreciat intr-un fel sau altul. impartirea
problemei in sub-sarcini trebuie planificata din timp in acest scop.

Ca ultim pas ar trebui sa raportati cum au decurs lucrurile, respectand regulamentul si auto-
reglarea lor, modul in care a reactionat fiecare elev, ce anume declanseaza sau Tmpiedica
motivatia sa, cum s-a integrat, ce a fost propus si ce a fost creat.

Dupa MID-Day, va trebui sa acordati o atentie deosebita modului in care materialul creat in
timpul MID-Day poate fi utilizat in continuare in cursul zilnic de matematica, relationandu-| cu
cunostintele institutionale. Cautati in continuare oportunitati pentru ca elevii sa-si impartaseasca
munca cu altii in targuri, competitii, forumuri, cluburi, sau sa organizeze o expozitie in scoala
dumneavoastra. Acest lucru va ajuta la recrutarea elevilor pentru anul urmator. Nu uitati sa
mentionati ca participarea la MID-Day poate fi utilizata de elevi in CV-ul lor atunci cand solicita
burse. Acest eveniment va crea si va dezvolta reteaua lor profesionala!



1.3: Metodologie, cerinte si indrumari pentru universitatile care sustin evenimentele MID-Day

Partenerii din randul universitatilor ar trebui sa construiasca echipa de studenti care vor lucra la
problema industriala. Aceasta inseamna ca vor trebui sa lucreze cu elevi, dar si la formarea
elevilor privind gestionarea muncii in echipd. In colaborare cu partenerii industriali si cu
profesorii, acestia trebuie sa adapteze problema intr-un mod care aceasta sa poata fi rezolvata
de catre elevi.

Responsabilitatea ta principala este sa infiintati, sa organizati si sa gestionati MID-Day si intalnirile
pregatitoare ce preced aceasta zi. O interactiune tipica cu profesorii si elevii va avea trei faze:

in prima intalnire: Veti cunoaste intr-un mod informal elevii si pe profesorii lor, ii veti motiva,
veti construi o echipd in jurul materialului matematic original, creativ si distractiv. i puteti
contacta pe cei care participa la clubul de matematica, la targul de stiinta, la ziua matematicii, la
competitiile de matematica, la intalnirile inter-scolare si asa mai departe.

n a doua Tntalnire, vor lucra la nivelul elevilor selectati pentru a construi grupul ca echipa. Asta
fnseamna ca fi vei Tnvata instrumentele pentru a lucra in echipa (vezi mai jos).

A treia intalnire va consta in MID-Day. Va trebui sa selectati locatii convenabile si suficient de
mari pentru intalnire, fie la universitate sau la sediul partenerului industrial, sa aveti la indemana
cele necesare pentru pauze de cafea si pranz si orice alte elemente necesare. O versiune hibrida,
cu teleconferinte online, ar putea fi in regula daca nu este posibila o intalnire fizica posibila.

Va trebui sa facilitati comunicarea si munca in echipa, punand intrebarile potrivite, astfel incat
toata lumea sa se simta integrata si productiva. Aveti grija sa nu cautati singuri raspunsuri fara sa
va bazati pe elevi. Asigurati-va ca elevii se fac relevanti si ca se afla in centrul MID-Day. Nu
participati in calitate de profesor care preda elevilor, ei trebuie sa fie vazuti drept colegi
cercetatori stagiari.*?

Instrumente de baza pentru lucrul in echipa:

e C(larificati divergentele. Pastrand un mediu sigur, ajungeti la o dezbatere fructuoasa: nu
votati, nu faceti compromisuri, nu alegeti la intamplare, evitati medierea si negocierea,
dar luptati pentru unanimitate.

e Ascultati si implicati-va: nu lasati pe nimeni sa-si impuna punctul de vedere, ci sa
argumenteze, nu respingeti, ci propuneti respingeri.

e Nu personalizati dezbaterile, nu luati lucrurile personal. Cautati solutii.

e Acceptati solutiile numai daca sunt intelese si impartasite de toata lumea.

e Oferirea unei instruiri usoare in aceste teme, atat pentru elevi, cat si pentru profesori,
creste probabilitatea de a obtine solutii originale si de a constitui echipa productiva.

10 Hall, Jay (1971) Decizii, decizii, decizii, Psihologia Astazi, Noiembrie, 51-54, 84-88.



1.4: Exemple propuse de evenimente MID-Day

e Discutati cu partenerul dumneavoastra industrial. Problemele de optimizare pot fi intalnite
in multe afaceri: fie ca partenerul industrial este din domeniul taierii sticlei, controlului
numeric al robotilor, gestionarii unei case de depozitare sau amenajarii unui lant de
aprovizionare, cu siguranta au la indemana o problema de optimizare deschisa, de baza, care
trebuie clarificatd daca nu cumva chiar rezolvata.

¢ Un Sondaj de Cercetare Statistica il va interesa pe partenerul dumneavoastra industrial,
astfel acesta ar putea dori sa cunoasca mai bine nevoile clientilor sau angajatilor lor, iar un
proiect de cercetare de piata sau de resurse umane este relativ usor de configurat, distractiv
si creativ de proiectat si poate duce la rezultate neasteptate, cand este vazut dintr-un punct
de vedere neconventional: ,cum sa transformdm acest spatiu deschis sumbru in contextul
covid?”. Un plan de lectie in statistica si metodologia de ancheta este in regula Tnainte de a
trece efectiv la treaba.

¢ Un Traseu Stiintific pe amplasamentul industrial este o modalitate excelenta pentru industrie
de a-si promova munca in timpul vizitelor cu clasa si pentru elevi sa dezvolte gandire critica
pentru solutiionarea problemelor si sa priveasca imprejurimile lor cu un ochi stiintific: ,cat de
mare este acest rezervor? cdt timp va dura sd-I umpleti?” Planul de lectie ar trebui sa se
concentreze pe metodologia de modelare si masurare, descoperind, de exemplu, ca propriul
corp este un instrument destul de precis pentru estimarile cantitatilor de zi cu zi.

e Daca nu aveti contact direct cu un partener industrial, nu uitati de industria educationala si
cereti elevilor sa creeze jocuri pedagogice pentru dumneavoastra: lasati-i sa inventeze noi
moduri de a preda prin gamificarea unei parti din continutul dumneavoastra. Invatati de Ia
ei! Planul de lectie ar trebui sa predea bazele neuronale ale cognitiei, gamification,
determinarea scopurilor si sub-scopurilor, definirea provocarilor si nivelurilor, modalitati de
colaborare, ajutand elevii sa-si inteleaga mai bine propriul proces cognitiv. Si niciodata nu
intelegi un concept mai bine decat prin a trebui sa-I explici, mai ales unui computer!

Odata stabilita tema principala, puteti planifica traseul lectiei pentru a-i aduce pe elevi de unde
se afla la competentele cerute in ceea ce priveste sarcinile depuse. Adica: trebuie sa conduci
lectia intr-o prezentare de proiect. Aceasta prima zi de scoala ar trebui sa fie relaxata si plina de
bucurie, elevii lucrand in echipa si cunoscandu-se intre ei.

Cand problema este definita si adaptata cu partenerul, ar trebui sa o trimiteti elevilor in prealabil
cu posibilitatea de a reactiona, de a interactiona, cu intrebari clarificatoare.

in ziua cea mare MID-Day, elevii viziteaz santierul industrial/locatia industriald sau cel putin
discuta cu reprezentantii industriei si lucreaza impreuna la proiectul lor in cursul diminetii.
lata un posibil program pentru MID-Day



e 9h-9:30: Bine ai venit, conversatie pe teme obisnuite, spargerea ghetii

e 9:30-10:30: Team building cu o activitate de grup precum ,,lost on the moon” sau o activitate
similara. https://netmind.net/play-the-moon-landing-exercise/

e 10:30-10:45 Pauza

e 10:45-11:45 Discutie in subgrupuri, cu privire la problema zilei de mijloc, intelegerea

problemei, primele piste ale gandurilor...

e 11:45-12:15 Prima sinteza asupra strategiilor posibile de abordare a problemelor, stabilirea
echipajelor pe sarcini specifice.

e 12:15-13:45 Pauza de pranz

e 13:45-15:45 Lucrati in subgrupuri pe strategii si sarcini specifice.

e 15:45-16 Pauza

e 16-16:30 Pregatirea sintezei si prezentarea acesteia [Elevii]

e 16:30-17:15 Prezentare in fata partenerilor industriali, discutie

1.5: Rezultate de evaluare, Ce sa faceti si ce sa nu faceti

Tn timpul MID-Day:

Atentie ca fiecare elev ar trebui sa apartina unui grup mic, de cel mult 8 elevi, care urmeaza sa
fie format in activitatile pregatitoare, de exemplu cu elevii mai mari care supravegheaza grupul
in calitate de antrenor, facandu-i pe toti sa se simta utili si integrati. O atentie deosebita trebuie
acordata elevilor nesiguri punandu-le intrebari adecvate, evidentiind si dezvoltand abilitatile
speciale ale fiecarui elev, sporind increderea lor in sine. Problema industriala este astfel analizata
din fiecare perspectiva, astfel incat sa fie posibila impartirea sarcinilor partiale Tntre toti membrii
echipei, favorizand colaborarea tuturor membrilor echipei.

Evaluarea ar trebui sa se concentreze pe aceste aspecte: faptul ca fiecare elev s-a simtit luat in
considerare ca ganditor si creator individual. Desigur, nu toate ideile pot duce la un produs de
succes si exista posibilitatea sa nu rezulte niciun rezultat practic produs din MID-Day. Aceasta
situatie nu trebuie resimtita ca un esec, ci trebuie evidentiate potentialitatile, precum si
creativitatea ideilor si productiilor. Daca aveti nevoie de numere, sau doriti sa atribuiti trofee
individuale, puteti aborda evaluarea creativitatii procesului de ideatie care a avut loc de-a lungul
celor patru dimensiuni descrise de Guilford: Fluiditate, Flexibilitate, Elaborare si Originalitate:
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pe care il recunoasteti cand il vedeti: nu ati vazut niciodata asa ceva, este nou si

provocator.

Tntrucat vorbim de ideatie, fiti constienti cd nu suntem in mintea elevilor. Pentru a fi pe deplin
creativa, o idee trebuie sa treaca prin tot ciclul creativitatii cu cele doua momente de faze
divergente si convergente: de la pregatire pana la incubatie, apoi iluminarea (momentul “Aha!”),
dar aceasta idee trebuie sa iasa din mintea elevului si tradusa in cuvinte, schite si asa mai departe,
pentru a fi verificata, apoi publicata, propusa colegilor sa vada ce parere au despre ea si daca o
valideaza. Si in cele din urma aceasta idee poate fi reflectata si integrata intr-un ciclu mai mare
de idei pentru a aborda problema care este abordata.

Nu ar trebui sa confundam creativitatea doar cu gandirea divergenta: o faza de brainstorming
este ok, dar la un moment dat, trebuie sa se indeparteze de la o simpla visare si sd convearga
catre o solutie reala viabila si este nevoie de cat mai multa creativitate in aceasta faza
convergenta. De asemenea, momentul de iluminare Aha nu trebuie supraevaluat, poezia si
industria se pot amesteca doar pana la un punct, ceea ce pare a fi o idee originala trebuie sa se
traduca si in scheme reale. Aceste puncte subtile trebuie luate in considerare de catre echipa
pentru a stimula o mentalitate productiva in randul elevilor.

Dupa MID-Day:

Nu se vor afisa imediat toate rezultatele in timpul MID-Day. elevii se vor intoarce acasa cu o
multime de observatii, idei si planuri. In ultimd fazi, aceastd problem3a poate fi reluatd si
prezentata din nou partenerului industrial. Este important sa se organizeze o modalitate prin care
ei sa faca schimb cu ceilalti. Acesta poate fi folosit in continuare, pentru targuri scolare, forumuri,
infratire a scolilor, saptamani de integrare, competitii si asa mai departe, pentru a se prezenta
ceea ce s-a realizat.



1.6: De ce ar trebui sa se implice industria, beneficii pentru industrie

Acest punct de interes al partenerului industrial trebuie clarificat Tn prealabil, dar este bine sa il
revedeti la sfarsitul zilei de mijloc si sa parcurgeti lista de verificare: Au beneficiat toate partile de
pe urma MID-Day? Gandirea laterala a deblocat cu adevarat o situatie de creativitate sau pur si
simplu a reusit industria sa-si arate afacerile catre persoane din afara? Beneficiile sunt intr-adevar
diferite in functie de tipul de MID-Day organizata. Pentru a parcurge exemplele generice, am dat:

e Sondajul de cercetare statistica a reusit sa evidentieze elemente nevazute inainte sau a
fost pur si simplu o modalitate de a comunica, fie intern, fie cu potentialii clienti? A
permite clientilor sau angajatilor mai buni sa-si exprime opiniile si sa vada ca acestea sunt
luate in considerare reprezinta deja un aspect ce poate fi pus in valoare.

o Este traseul stiintific distractiv si informativ? Poate fi folosit cu potentiali clienti, sau in
cursuri? Le deschide ochii participantilor asupra provocarilor pe care le abordeaza
industria? In cazul unei vizite turistice a unei locatii, partenerul descoperd locatia cu ochi
noi? Va servi scopului de turism stiintific?

o 1In ceea ce priveste industria educationald, configuratia elevilor dispune de jocuri
pedagogice interesante, informative si distractive? Au invatat ceva elevii din proiectarea
jocului pedagogic?

Industria va avea oportunitatea de a intra in contact cu elevi talentati si, eventual, de a
lucra cu acestia in viitor.

1.7: Implementarea MID-Day — Evenimente MID-Day in diverse tari:

Evenimentul MID-Day a fost realizat in varianta pilot si a fost implementat in cinci tari europene;
Acestea sunt: Cipru, Franta, Germania, Polonia si Romania. Ideea din spatele evenimentului MID-
Day este cd aplicarea matematicii in viata reala este o necesitate absoluta pentru orice curriculum
din zilele noastre si chiar mai mult pentru elevii supradotati care pot contribui la inovarea care ar
putea face viata umana mai buna si, in acelasi timp, promoveaza antreprenoriatul in programa
scolara. Evenimentul Matematica intalneste lindustria este conceput pentru a oferi elevilor
probleme provocatoare nerezolvate de industrie din viata reala, cu scopul de a lucra fie in echipa,
fie individual si cu scopul de a folosi matematica pentru a propune un set de solutii posibile la
problemele date. Tn plus, elevii au avut ocazia si colaboreze unii cu altii si sa lucreze impreun3
pentru un obiectiv comun, sa cunoasca cercetatori din invatamantul superior, precum si oameni
din industrie si profesori de liceu sa vada, sa obtina idei si sa se inspire cu privire la modul in care
astfel de probleme ar putea fi utilizate ca parte a predarii lor obisnuite.

Pregatirea si implementarea evenimentului au variat in fiecare tara. Au fost prezentate diverse
probleme din industrie, pe care elevii au fost provocati sa le rezolve. Prin urmare, mai jos vom
analiza pregétirea si implementarea fiecirui eveniment al MID-Day pe fiecare tard. in acest fel,
pot fi extrase exemple si sugestii privind metodologia MID-Day.



Situatia organizarii evenimentului in Cipru

Actiuni de pregatire: Pregatirea pentru acest eveniment a inceput cu doua luni Tnhainte, cand a
fost trimisa o scrisoare de invitatie/motivare catre elevii carora le place matematica si care ar fi
putut fi interesati de o astfel de activitate. intre timp, echipa de profesori INNOMATH a Scolii
private Heritage a contactat companiile locale, in urma organizarii unui Focus Group, si le-a cerut
sa se alature acestui eveniment punand la dispozitie elevilor o problema reala din industrie. Doua
companii au furnizat fiecare cate o problema in scopul MID-Day. Problema A a fost furnizata de
V-ships, care este una dintre cele mai mari companii de transport maritim din lume. Problema
descria un caz specific al unei nave-cisterna care face comert intre Singapore si Brazilia, care
trebuie s3 fie aprovizionatd cu provizii pentru a avea provizii la bord in orice moment. Tn acest
proiect, elevii trebuiau sa actioneze in beneficiul furnizorului de catering in incercarea de a
formula cel mai rentabil plan de reaprovizionare, asigurandu-se ca tarifele convenite sunt
indeplinite si ca nava va avea stoc suficient la bord in orice moment in timpul calatoriei si in
acelasi timp trebuiau sa maximizeze profitul pentru compania furnizorului de catering. Problema
B a fost prezentata de o firma de arhitectura, iar elevilor li s-a cerut sa ia locul unui arhitect, sa
inteleaga procesul si sa gaseasca cea mai buna solutie posibila pentru a servi un client in functie
de cerintele casei sale, de materialele ce trebuie utilizate si de bugetul disponibil.

Pregatirea de catre elevi a prezentarilor pentru MID-Day: Multi elevi care iubesc matematica,
au optat pentru a participa la activitatea MID-Day. A fost o oportunitate pentru ei de a gandi
creativ si neconventional, fie individual, fie Tn echipe, pentru a gasi posibile solutii la problemele
date intr-o activitate in afara clasei. Din cauza restrictiilor Covid19 si a elevilor participanti veniti
din diferite orase, au fost organizate doua intalniri online pentru profesorii Heritage, elevii
participanti, reprezentantii companiei si Societatea de Matematica. Intalnirile online au avut loc
la inceputul si la mijlocul lunii iulie. Scopul intalnirilor a fost ca elevii sa-si creeze echipele, sa se
familiarizeze cu problemele, sa obtina explicatii si lamuriri suplimentare de la profesori, precum
si de la reprezentantii companiei. Au fost, de asemenea, prezentate linii directoare generale
pentru buna desfasurare a MID-Day si cerintele pentru prezentarile elevilor. Dupa prima intalnire,
elevii au avut cateva zile pentru a decide problema preferata si au inceput sa lucreze la ea.
Problema A a fost mai populara deoarece a fost selectata de toti elevii. Apoi, a avut loc o alta
intalnire online pentru elevi si profesori pentru a discuta progresul in proiectarea solutiei. Elevii
au fost sfatuiti despre cum sa-si organizeze munca si cum sa imparta volumul de lucru in cadrul
echipei. De asemenea, au avut sansa de a cere mai multe sfaturi si clarificari care i-au putut ajuta
sa rezolve solutia propusa.



Ziua efectiva MID-Day: Miercuri, 28 iulie 2021, evenimentul a avut loc la Agros in prezenta
elevilor, parintilor, profesorilor, cercetatorilor din Tnvatamantul superior si partenerilor de
proiect. Elevii si-au prezentat posibilele solutii, iar la finalul fiecarei prezentari reprezentantul V-
ships, domnul Loucas Chrysochos, si-a oferit feedback-ul cu privire la solutiile propuse de elevi.
De asemenea, toti ceilalti participanti au fost liberi sa puna intrebari elevilor. Toate solutiile
primite de la elevi au fost diferite si acest lucru a initiat o discutie fructuoasa intre elevii
participanti si public. La final, reprezentantul industriei si-a exprimat entuziasmul pentru munca
asidua a elevilor, abilitatile excelente de prezentare si modul analitic de a-si prezenta solutia. El
a mentionat ca a fost o experienta grozava pentru el sa participe la eveniment si sa cunoasca
astfel de elevi care au ficut o treab3 grozava. in plus, si-a exprimat interesul de a lucra cu ei in
viitor.

Situatia organizarii evenimentului in Franta

Ziua efectiva MID-Day:

Elevii care participa la MID-Day poarta doua palarii, sunt constienti ca nu doar participa, ci si
testeaza planul pedagogic inovator. Elevii au fost incadrati intr-o mentalitate creativa, in care
matematica era privita ca un instrument concret de rezolvare a problemelor din viata reala cu
valoare economica.

Elevii au fost |asati sa se formeze in echipe prin elemente pentru spargerea ghetii, apoi au instalat
aplicatia MathCityMap si au rulat traseul local de matematica.

Au petrecut cele mai bune zile pe teren, in cartierul renascentist, aflat in patrimoniul UNESCO,
ascultand povestile pe care le spunea ghidul profesionist, luand notite, punand lucrurile in echipa,
incercand idei, lasand alti membri ai echipei sa verifice fezabilitatea si natura distractiva a
sarcinilor... Tnapoi la universitate, sarcinile au fost codificate in sistemul MathCityMap.
Problema principala a fost sa raspunda nevoilor reprezentantului industriei turismului: elevii au
discutat despre cele mai bune modalitati de a aborda diferite tinte, familii, sali de clasa, grupuri
de prieteni. Intelegerea constrangerilor ghidului profesionist, infuzarea suficienta a distractiei si
a informatiilor revelatoare la intrebari stiintifice a fost scopul principal al traseului matematic
urmat.



A doua parte a MID-Day a fost feedback-ul catre partenerul industrial. Elevii au avut ocazia sa
faca echipa pentru a-si organiza discursul. Aceasta a avut loc in timpul ntalnirii proiectului
transnational care a avut loc in Lyon la mijlocul lui decembrie 2021 in campusul UCBL. Tn ziua de
dupa traseu, elevii si-au justificat alegerile pe care le-au facut in fata juriului compus din
reprezentantul industriei si parteneri internationali ai proiectului InnoMath.

Situatia organizarii evenimentului in Germania

Actiuni de pregatire: Pregatirea pentru evenimentul MID-Day a inceput cu 6 luni inainte printr-o
intalnire cu partenerii din industrie care discutau sarcini potentiale. La intalnirea Focus Group,
care a constat din profesori, oameni de stiinta si parteneri din industrie s-au reunit si s-au evaluat
ideile si programul propus pentru MID-Day. Ulterior, scolile cu focus pe matematica si stiintele
naturii au fost invitate s& participe la eveniment. impreuna cu Planetariul Stiftung Berlin, s-a decis
sa se puna elevilor problema modului in care schimbarile anotimpurilor - schimbarile climatice -
pot fi ficute vizibile statistic si cum pot fi ficute predictii. in mod special, modelele utilizate urmau
sa fie evaluate si urma a se reflecta asupra acestora.

Pregatirea de catre elevi a prezentarilor pentru MID-Day: 14 clase (420 de elevi) din scoli cu
accent pe matematica si stiintele naturii au participat la activitatea MID-Day. Din cauza
restrictiilor Covid19, elevii au fost nevoiti sa se Intalneasca in scolile lor si acolo unde nu au putut
sa se intalneasca cu elevi din alte scoli pentru pregatirea prezentarii. Pregatirile au avut loc in
luna septembrie, iar elevilor li s-a oferit material pentru a se familiariza cu problemele, material
care a fost pregatit de cercetatori si de partenerii din industrie. Profesorii i-au sustinut pe elevi si
i-au supravegheat. Au fost date, de asemenea, indrumarile generale pentru buna desfasurare a
evenimentului MID-Day si cerintele pentru prezentarile elevilor. Dupa prima intalnire, elevii au
avut cateva zile pentru a decide asupra solutiei si prezentarii lor, care a fost apoi discutata in



clasa. Elevii au decis cum sa-si organizeze munca si cum sa imparta volumul de lucru in cadrul
echipelor. De asemenea, elevii au avut sansa de a cere mai multe sfaturi si clarificari care i-au
putut ajuta sa rezolve solutia propusa.

Situatia organizarii evenimentului in Polonia

Actiuni de pregatire: Pregatirile au inceput cu o luna inainte. Elevii au trebuit sa se familiarizeze
cu sarcina prezentata de biroul de turism. Acesta a constat in construirea unui algoritm care sa
permita crearea unui plan de calatorie pentru elevii care viziteaza Cracovia. Acest plan trebuia sa
tind cont de o serie de conditii, precum: bugetul, durata, varsta participantilor, alegerea
atractiilor optionale si altele.

Pregatirea de catre elevi a prezentarilor pentru MID-Day: intrucat la eveniment au participat
grupuri de elevi din aceleasi clase, pregatirile au avut loc Tn varianta stationara. Munca lor a
constatin colectarea de date relevante, precum: preturile biletelor, distanta dintre locatii, tarifele
de inchiriere a autocarelor, preturile transportului public si altele. Tn a doua faza a pregatirilor,
sarcina lor a fost sa creeze un program care sa simuleze costurile evenimentului. Pentru pregatire
au fost folosite atat metode traditionale, cat si tehnologii informationale moderne. O parte din
lucrdri au fost ficute si de la distantd. in faza finala, premergdtoare evenimentului, membrii
grupului s-au concentrat pe prezentarea realizarilor lor, si anume pe pregatirea si exersarea
discursurilor.



Ziua efectivd MID-Day: Evenimentul a fost impartit in trei parti: in prima parte, a fost prezentat
proiectul INNOMATH, impreuna cu obiectivele, ipotezele si efectele sale dezvoltate pe durata sa.
A doua parte a constat in prezentarea lucrdrilor elevilor. Toate grupurile au prezentat rezultatele
pregatirilor lor. Dupa fiecare dintre ele, expertii si invitatii au avut ocazia sa-si exprime opiniile cu
privire la prezentdrile pregatite. A treia parte a fost o discutie pe teme legate de proiect si
impactul acestuia asupra abordarii moderne a predarii.

Situatia organizarii evenimentului in Romania:

Nota: Acest exemplu de MID-Day este scris din perspectiva elevilor

Pe parcursul proiectului INNOMATH am ajuns sa experimentam multe lucruri noi care ne-au
aratat cum este viata dincolo de liceu si cum poate fi folosita matematica in situatii reale. Pentru
a Intelege mai bine cat de esentiala este matematica aplicata pentru buna functionare a
intreprinderilor si a instalatiilor industriale, am pornit intr-o calatorie pentru a incerca sa
rezolvam o problema cu care se confrunta o companie locald, utilizand cunostintele noastre.

Astfel, am vizitat societatea Fluorocarbon Polymers si am vorbit cu directorul acesteia. El ne-a
explicat ca se produc si se expediaza diverse piese si materiale care servesc diverse scopuri in
industrie. Am continuat apoi sa urmarim linia de productie de la inceput pana la sfarsit, sperand
sa descoperim modalitati in care compania pierde bani si/sau resurse, astfel incat sa putem gasi
o solutie. Sa dovedit destul de dificil sa gasim probleme in procesul lor, dar in final, am decis sa
fncercam sa optimizam transportul materiilor prime pe care le foloseste societatea si al
produselor finite catre cumparatorii lor.



Problemele de optimizare a transporturilor sunt greu de rezolvat si necesita abilitati de nivel
universitar, prin urmare ceea ce am ajuns sa facem a fost sa Tnvatam niste algebra avansata care
doar ne-a adus mai aproape de a putea rezolva astfel de probleme, ajutandu-ne totodata sa
rezolvam mai usor problemele de algebra liniara de la nivel de liceu.

n clasd, profesorul nostru ne-a impértit in doud grupe: un grup care si invete si sa foloseasca
metodele predate de obicei in liceu pentru calcularea matricilor inverse, determinarea rangului
unei matrici si rezolvarea sistemelor de ecuatii liniare; si un alt grup care sa invate sa foloseasca
metodele avansate. Scopul a fost de a compara diferitele metode la sfarsitul cursului si de a
determina care sunt mai rapide si mai usor de utilizat.

Pe masura ce am exersat rezolvarea exercitiilor, am fost incurajati sa ne ajutam reciproc sa
intelegem si sd Tnvatdm mai repede. intr-adevar, uneori mi s-a parut mai usor si pun intrebari
colegilor mei despre noile concepte, mai degraba decat sa pun intrebari profesorului, iar
perspectiva data din punctul de vedere al unui elev a permis o abordare utild asupra problemei.
Cel mai placut aspect al acestei metode de invatare a fost faptul ca elevii simte mai putin ca invata
si mai mult ca se joaca, pe masura ce-si transmit idei unul celuilalt.

n cele din urma, ambele echipe au prezentat si au schimbat metodele pe care le-au folosit pentru
a intelege cealalta jumatate a acestui demers si pentru a putea trage concluzii mai usor. Am fost
cu totii de acord ca metodele avansate nu au fost atat de greu de inteles pe cat ne-am gandit
anterior, dar conteaza foarte mult cum sunt invatate. Privind in urma la tot ce am vazut si am
realizat, ma simt bine ca am ales sa studiez ingineria la universitate si sunt mai bine pregatit sa
infrunt lumea reala.

Ziua efectiva MID-Day:
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1.8: Evaluarea evenimentelor MID-Day: Comentarii ale elevilor

Dupa finalizarea evenimentelor MID-Day in cele cinci tari mentionate mai sus, participantilor la
eveniment li s-a trimis o evaluare pentru a nota satisfactia lor fata de activitatile MID-Day.

Feedback-ul general din partea elevilor a fost foarte pozitiv si Tncurajator. Elevii si-au exprimat
satisfactia ca au avut oportunitatea de a lucra ca membri intr-o echipa si ca li s-au atribuie roluri
in cadrul echipelor lor. Au considerat ca este placut si constructiv. Toti elevii din toate
evenimentele au declarat ca au beneficiat de activitatea MID-Day din diverse motive. Unul dintre
motive a fost ca au lucrat intr-o problema din viata reala ca membru al unei echipe, si-au
dezvoltat abilitatile de comunicare si prezentare, si-au dat seama cat de complicate sunt
problemele din viata reala si cum matematica le poate oferi o solutie. Elevii au mai mentionat ca
oportunitatea de a-si prezenta lucrarile in formatul MID-Day s-a dovedit a fi importanta pentru
ei —si ca astfel si-au putut imbunatati si dezvolta abilitatile sociale precum: schimb de informatii,
argumentare. In cele din urma, toti elevii au mentionat c3 a fost o experientd unicd pentru a
cunoaste lumea industriei!

Ceea ce este important de mentionat este ca toti elevii din toate tarile au fost de acord ca
problemele abordate in evenimentele MID-Day sunt o modalitate mult mai interesanta si mai
interactiva de a invita decat problemele matematice cu care se confruntd in scolile lor. Tn plus,
majoritatea elevilor au mentionat ca au reusit sa invete ceva nou din evenimentul MID-Day.

Cand elevii au fost intrebati despre parerea lor cu privire la avantajele, caracterul practic si
dificultatile adoptarii acestui mod in programa scolara, unii au spus ca este necesar sa existe acest
tip de probleme in programa scolara si ca elevii vor castiga mai multa incredere lucrand la
matematica in echipa si dobandind experienta de lucru reala. Ei cred ca nu ar fi greu sa se adopte
aceasta cultura in scoala. Pe de alta parte, unii elevi si-au exprimat parerea ca, desi pentru ei
aceasta a fost o experienta grozava, ca nivelul scolii de matematica este scazut si, in ciuda
experientei foarte placute, in scoli interesul pentru matematica este scazut, iar sarcini mai mari
de acest gen i-ar putea indeparta si mai mult pe unii elevi de matematica.

in ceea ce priveste unele idei pentru imbunatitirea MID-Day, elevii ar dori s& vadd mai multe
optiuni de probleme in viitor, cu diferite niveluri de dificultate. Ei au considerat ca problemele si
intregul proces sunt foarte provocatoare si si-au exprimat dorinta ca astfel de evenimente si
activitati sa fie incluse in programa scolara acolo unde este posibil.



Part D: Communication channels

Click HERE to provide material to support mathematically gifted students
Click HERE to provide Learning plans to support mathematically gifted students

Useful Links: http://kleverkids.de/, https://bund-hochbegabung.de/



https://docs.google.com/forms/d/e/1FAIpQLSfBzJpu_hBy4WSZy7YAiz2NkfVlAz0xS1BTUcy-ESkL2CIMtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSf5B-uWp9QYsCjV1PVNLnpgzXxyoWkv8OLQftT5bSQQcrE-XQ/viewform
http://kleverkids.de/
https://bund-hochbegabung.de/
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