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Natalija Budinski,

profesor matematike u
~ Osnovnoj i srednjoj Skoli sa domom

e uCenika

“Petro Kuzmjak” u Ruskom Krsturu
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Matematika i poezija suENCE***ON STAGE

Koncept matematiCke poeije

ey
[

Primeri matematiCke poezije

MogucCnosti za nastavu
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Kiss 1,1,2,3,5,8,13,21,34,55,89,144,233,377...

- 1+1=2 13+21=34
. +1= + =

again _ 1+2=3 21+34=55

tongue and lips 2+3=5 34+55=89

like Fibonacci's 3+5=8 55+89=144
5+8=13 89+144=233

sequence, each movgment a spiral, _ ' 8413221 14442332377
enfold, unfold, a working through and against, again.

“Fibonacci Poems” by Athena Kildegaard
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Vizuelni oblik (Shape form) NCE Jk ON STACE

Life is a
Continuous Circle. I have four ends
VWWith no opening and WVWith Tour straight
No ending like the brighter Lines joining me
Days and the darker nights All in equal sizes
Repeating itself. it is one And in Length to
Of the wonders made Form - A Sguare
By The Nature's
Creation
Im
Titled
The shape of
Life with Borm One
Life one and Death one
To form a special shape named
As an human triangle with three ends
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A pule shgual wil wppear
Sown be foov lax chabee Ddes
Where Bierw i this ponl of spered vye

L abudova senka e

Yot by them o wwnm will hows
Ton vont of smimd bmbe wivar
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Kako spojiti matematiku i poeziju?

- Dalimatematika i poezija imaju nesto zajednicko, na

B prvi pogled ne.
Matematika se oslanja na racionalno, a poezija ne
emocionalno u nama.

ZajedniCko im je lepota- za one koji ih razumeju.

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Vislava Simborska,
dobitnica Nobelove
nagrade za
knjizevnost, 1996.

VIR o, npmbi
T TS To4051 ROCOSKTIAS 356002
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Bridges-math&art
Centar za promociju nauke

LEHTAP ‘

3A
MPOMOLUNJY ) ~ ‘
HAYKE - °’“,§bz@§$

BRIDGES AALTO 2020

MATHEMATICS / ART / MUSIC / ARCHITECTURE / EDUCATION / CULTURE

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS



Bridges

" THE /RENCH
\MATHEMATICIAN

TOM PETSINIS

~ "Remarkable.” —8oaklist
“An engaging historical drama.”

e ity Boviewn
Rsgemsangnmssnows s
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ODE TO NUMBERS

Poems by Sarah Glaz
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Formalne i neformalne aktivnosti

50 40 "2 hwti2 Ensoo
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Pojam pravog ugla kao  Grafik sinusne funkcije
metafora dobrih odluka  kao metafora uspona i
U zivotu. padova u zivotu.

135"

Acute angle Right angle Obtuse angle
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Radionica za nastavnike i u¢enike nase
skole
Objavljivanje literarnog dodatka u

lokalnim novinama posvecenog
matematici | poeziji
Snimanje video spota od strane ucenika

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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‘Matematicke ide je u C. Dorf. "Collaboration in Creating
j .. the Mathematical Poem
drugacuem svetlu *S. Glaz and S. Liang, "Modeling
4F . with Poetry in an Introductory
E .ObogaCIVa nje College Algebra Course and

matematickog Beyond",

*B. Sriraman. "Mathematics and
volabulara Literature (the Sequel): Imagination
*Motivacija za ucenje as a Pathway to Advanced

. Mathematical Ideas and
matematike Philosophy.”

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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“U njoj je lepota hladna i stroga, poput
kakvog kipa, filigranski Cista | kadra za

ozbiljnu perfekciju... duh egzaltacije i
oseCaja da se biva neCim vise od

coveka”

Bertrand Rasel

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Hvala na paznii!

- Literatura:
C. Dorf. "Collaboration in Creating the Mathematical Poem.", Bridges 2017 conference Proceedings,
pp.531-532.
S. Glaz and S. Liang, "Modeling with Poetry in an Introductory College Algebra Course and Beyond", Journal
of Mathematics and the Arts, vol. 3, 2009, pp. 123—133.
B. Sriraman. "Mathematics and Literature (the Sequel): Imagination as a Pathway to Advanced Mathematical
Ideas and Philosophy." The Australian Mathematics Teacher. vol. 60, no. 1, 2004, pp. 17-23.

Goudarzi, M. M., Jamili, L. B., Zarrinjooee, B. (2014). A Journey to Poetry of Geometrical Shapes from the
Ancient time to Poetry of John Hollander, Journal of Novel Applied Sciences, 3(7), 771-776.

Munuh, K. (2015). @yHKyuja mamemamuy4kux riojmosa y noesuju ExeHa lujeuka, YIK.
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UspesSni STEM projekti — praktiCne ideje i prikaz

NINA STOJANOVIC

SCIRNCE THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Nina Stojanovic,

direktor Centra za projekte Instituta za moderno obrazovanje,
docent na Fakultetu Savremenih umetnosti i
Clan Nacionalnog upravnog odbora Science on Stage Srbija mrezZe
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Science on Stage

festival 2022
SCIENCE

12. Evropski Science on Stage festival odrzace
D N STA G E se od 24?do 27. marta 202tZ.gu Pratgu, Cv)eélfa.c
FESTIVAL

Na najve€em evropskom sajmu obrazovanja za

p R A G U E nastavnike STEM-a oko 450 nastavnika osnovnih

24-27 MARCH 2022 i srednjih Skola iz preko 30 zemalja okupljaju se
kako bi razmijenili koncepte poduCavanja i
najboljih praksi. Svoje najinovativnije ideje “od
nastavnika za nastavnike” na sajmu, u
radionicama i performansima.

Pogledajte iza kulisa festivala Science on Stage 2019 i saznajte
viSe o daljnjim aktivnostima.
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1. PLAY A ROLE AND LEARN
SCIENCE IN EARLY YEARS

TERMICKA IZOLACIJA? TEMA ZA OSNOVNU
SKOLU ?
MISTERIOUS CUP

Low-Cost and Recycled Science

4.

SENSORY INTEGRATION IN MATHEMATICS

T
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PLAY A ROLE AND LEARN

Stand number K04

Country Finland

Teachers Kaisu Poysko, Anniina Vimpari

Institution Paivakoti Piilometsa

Subjects Mathematics, science, literature, history, exercise, art, music

Ako ste ikada predavali - ili Cak samo gledali nekoga kako uCi neSto novo kroz igru - uloga igre u uenju je

SYVY3A ATV NI 3IN3IDS

fascinantna.

Ovde uCenici mogu direktno da komuniciraju sa sadrZzajem bez grubog nadzora, ocenjivanja ili
deSifrovanja ,poruka nastavnika“.

Kada se to dogodi, viSe je volje za eksperimentisanjem, razumijevanjem, radoznalost i odgovornost prema

vlastitim standardima za postignu€ima. Jedan neposredni efekat ovoga je personalizacija uCenja za onoga
koji uCi.
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Science in Early Years

Kaisu Poysko & Anniina Vimpari | Kindergarten Pillometsa| Oulu| Finland
Play a role and learn

Creativity is an asset of the future. U projektu Piillometsa, deca koriste svoju

The children are allowed to play roles mastu, preuzimaju razliite uloge i ue u isto

while exploring, experimenting and Oni zaied tavnik

solving Droblemms. vreme. Oni zajedno sa nastavnikom o
dizajniraju, implementiraju, dokumentuju i

& .
- - g.k o N/ - 3 vrednuju projekat.

Projekti pokrivaju razliCite teme kao Sto su
istraZivanje zZivota Zivotinja, svemira i

Children are involved in project: x : 3 < praistorijskog puta razvoja.
@ Design, work and reflection.

,x Teaching takes into account the interests of children. "
L @ Children are allowed to use imagination. Institution Pdivakoti Piillometsa

.
oy

SYVY3A ATV NI 3IN3IDS

Prehistory

@ Children are active and come up with their own ideas.

@ Instead of studying inside children work outdoor or in nature.
@ Many subjects can be combined: example art and exercise.
@® No whole group: individual and small group work.

Recycled and natural
materials are used.

x X Kk
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http://www.piilometsa.fi/2019/06/play-role-and-learn-4-projektia.html
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SOLAR SYSTEM (IR ¥ Nastava van uCionice podstiCe

: i decu na rad i njihovu aktivnost,

poboljSava istraZivanje u malim
grupama. Zanimljiva tema “vuce
) o decu da razumeju materiju i oni
200E : g teZe da sami reSe probleme.

i Projekat je interdisciplinaran i
ukljuCuje matematiku,
knjiZevnost, umetnost,
izraZavanje, ekologiju, prirodu i

The learning process motivates TR fiicie vezbe.
if it matters in the child’s life. : e s .
Ucitelji bez Zurbe podstiCu decu

Project: hitp://www.piilometsa.fi/2019/08/play-role-and-learn-four-outdoor.html da pokuSaju da istraze svet oko
sebe.

”n

ASTEROID

s\l

.e - ..' ,:s,-“ . " ? q
www.piilometsa.fi ) ['\':F S
PILOMETSA UNIVERSITY
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Play a role and learn

BE LIKE AN ANIMAL:

BAT

N
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Naziv projekta je Dan kao
SiSmis.

Za ovu temu inspiracija je
doSla od SiSmiSa koji Zivi u
podrumu bake Marije,bake
jednog od uCenika.

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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ERiilometsa

IN A NEIGHBOR 8 CELLAR




IMAGINATION:

LOOKING
FOR BATS

AESOUNIT THE ISLAND

Potraznja SiSmiSa na obliZznjem ostrvug
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i THE BAT CATCHES
THE INSECT,




BAT DETECTOR

koji je sposoban da registruje zvuk SiSmisa.
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THIS IS CALLED LILLI BATGIR
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THERE WAS AN ANIMAL ART
E_XHIBITION 'IN THE YARD.
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http://www.youtube.com/watch?v=g8B7faQBqDE

TermiCka izolacija? Tema za osnovnu Skolu ?

Kompleksna i visoko naucna tema prilagodena
interesima nasih najmladih.

Termini odrzivost i energetska efikasnost su
maksimalno prisutni u svakodnevnom zivotu ali
Sta to znacCi za decu?

Projekt pokazuje kako kompleksna tema termalne
izolacije moze biti prezentovana na jednostavan
projektni nacin.

Cilj ideje da promoviSe brigu o odrzivosti da
implementira sopstvene ideje, da ukljuci konkretna
stanja i da ucenici nizih razreda shvate zakone
fizike.

o ’@
SCIENCE * ON STAGE
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WE BECOME INSULATION EXPERTS!

Stand number K01

Country Germany

Teachers Silke Puda, Ricarda Rustige
Institution Grundschule Birth
Subjects Science, German, art

**** !a“\
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http://www.gs-birth.de/
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Projekat je nastavna serija orijentisana na temu ,toplotna izolacija“,
Ucenici upoznaju tehniCke naCine razmisljanja i rade u cilju razvoja promocije odrZivog razmiSljanja.
UCenici su sproveli sopstvene ideje, posmatrali konkretne uslove i iskusili efekte jednostavnih fizi€kih sila.

-
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A Mysterious cup

Solja je u stanju da proizvede zvuke koji su
ponekad neobiCni, poput onog koji moZete Cuti
kada udarite u Solju punu vrueg mleka i u koju
ste dodali Cokoladu u prahu.

Zaista, frekvencija zvuka raste sa svakim
snimkom. Kako to moZemo objasniti?

Kroz ovaj projekat, studenti mogu da nauCe
nauCni pristup koristeCi pristupaCne materijale:
Solju, Cokoladu, kaSiCicu.

Oni takode koriste kao senzore, dnevnu
tehnologiju (kompjuter mobilni telefon) kako bi
obauvili eksperiment.

**** @ N
M 2l - N THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Zakljucak: pronaci resenje zaista zabavno, Ali istrazivanje je mnogo ** *
viSe interesantno i pokazuje u€enicima Zasto je nauka ¢arobna! SCIENCE X ON STAGE
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Posto znamo da se frekvencija povecava, to znaci da postoji
parametar koji se menja kroz vreme.

Koji je ovaj parametar? Temperatura? Mehuriéi?

| kako mozemo dokazati razne razmatrane mogucnosti?

Da bismo razumeli poreklo povecanja ove uCestalosti,

pratili su naucni proces kroz eksperimente.

Time (s) Svaki korak ovog procesa je pomogao ucenicima

. =1 da dobiju vise informacija koje vode do odgovora na zagonetku.

Evolution of the sound frequency over time

Ovo je projekt pun iznenadenja, realnih
pri¢a, protkanih inspiracijom!

Na primer studenti vide kako mehurici nestaju
u ovom eksperimentu.

Ali kako mehuriéi mogu promeniti zvuénu
frekvenciju?

32uai12s pajafisay pue 1s03-Mmo]
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www.science-on-stage.eu

A MYSTERIOUS CUP

Stand number M10

Country France

Teacher Jean-Brice Meyer
Institution LP2I

Subjects Physics
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http://www.youtube.com/watch?v=WptJV-pc82c
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PoduCavanje matematike dece sa autizmom ili intelektualnim poteSko¢ama
zahteva efikasnost metodoloSkih tehnika i alata.

Svrha projekta je stvaranje i upotreba vidljivih SensoriMath-Lapbook pri
prouCavanju razlomaka i upotreba posebnog okruZenje, senzorna soba sa
mekanim modulima, u procesu u€enja matematike.

32U319§ AAISN|IU|

Vizuelni elementi i taktilna podrSka pomaZu deci sa autizmom; proSiruju i
usavrSavaju ideju celine i delova. Rezultat je da su studenti bolje upoznati sa
razlomcima.

Oni primeCuju vezu izmedu broja jednakih delova i imena svakog dela.

Culna stimulacija pomaZe deci da duZe ostanu koncentrisana i paZljiva.
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SENSORY INTEGRATION IN MATHEMATICS

Stand number L10

Country Ukraine

Teacher Olena Kovalova
Institution Secondary school N°8
Subjects Mathematics

SCIENCE X ON STAGE
* EUROPE
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http://www.youtube.com/watch?v=qGcJfU74v2Y

Low-Cost and Recycled Science

Cheap Science - Real Physics
E

Affordable experiment for every pupil
(Bulgaria)

aria)

Liquid world (Bulgaria)
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gnifying Curiosity - F
(Canada)

A mysterious cup (France)
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PANOE projektata mozZete pogledati
ovde

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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https://sons2019.eu/for-attendees/virtual-fair/

SCIENCE *

ORLD SCIENCE DAY AS A TOOL TO ATTAIN SUSTAINABLE
DEVELOPMEN

Stand number 107

Country Portugal

Teachers Raquel Loureiro, Rosa Pereira
Institution Colégio Luso-Internacional do Porto, CLIP
Subjects Physics, biology, chemistry, science

HE EFFECTS OF ACID RAIN ON PLANT GROWTH

Stand number  LO5

Country Spain

Teacher Alfonso Ales Tejero

Institution CEIP Joaquin Costas

Subjects Mathematics, computer science/ICT, science, literacy
A group of students of 5th and 6th grade of primary education carried out an experiment
about the effects of acid rain on plants in their zeal to see with their own eyes the impact

UNESCO promotes education for a i by

societal, cultural and economic considerations in the pursuit of an enhanced quality of life. As
a joint initiative from the Science Department at CLIP, every 10th November the World Science
Day (WSD) takes place. The day was made up of a host of science based activities with the aim
of inspiring students and ing their and of science through
fun and hands-on activities. This year, WSD for Peace and Development offered an opportunity
to demonstrate how science is relevant to our daily lives and to engage the students and the
community.

FIGHTING AGAINST RURAL DEPOPULATION USING
ECHNOLOGY: OUR MOBILE APP.

Stand number 108

Country Spain

Teachers Barbara De Aymerich, Nerea Martinez Baranda

Institution Escuela de Pequen@s Cientific@s Espiciencia

Subjects Technology, science, social sciences, rural development, inclusive
science

Rural depopulation is a pressing problem in our region (Castilla y Ledn), a situation that
gets worse in the peripheral localities and with adverse climatological conditions, as in
the locality in which we live, Espinosa de los Monteros. There, the access to science and
technology is complex, but it is a very powerful weapon to fight against the loss of active
population. Thanks to this project, girls between 7 and 11 years of age have been able to
devise, develop and promote three mobile applications linked to three key aspects in
improving the quality of life in rural areas: access to services, education and health care
and the environment.

KK Kk
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of this issue in their own village (Graus). It was hypothesised that acid rain
would affect the growth of local plants negatively. Therefore, tomatoes and green beans
were planted in four types of local soil and watered with different types of water, from the
most basic to the most acidic. The results of this experiment, after four weeks of observation,
were as expected. Through the scientific method, they could prove the negative effect of acid
rain and opened other lines of investigation.
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KATALOG projektnih ideja mozZete
pogledati ovde
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https://sons2019.eu/static/SonS2019_Guidebook.pdf
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https://www.youtube.com/watch?v=ug13oUipEyA&list=PLfkygVNo_A-Al6SMlcQ_JuM6v7PyYL-Az
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Uspesni STEM projekti — prakticne ideje i
prikazi

SCIENCE )¢ ON STAGE
.. CPEMIA

Aleksandra Ikonov, nastavnik biologije i nacionalni koordinator Science on Stage
Srbija mreze

SCIENCE ¢ ON STAGE
x EUROPE

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Koordinator NSC Science on Stage Srbija
StruCni saradnik na poslovima organizacije
programa stru€nog usavrSavanja nastavnika
u okviru Centra za stru€no usavrSavanje
Instituta za moderno obrazovanje

Kontakt: +381 (0)11/40-11-260
aleksandra.ikonov@institut.edu.rs

Aleksandra lkonov sonsserbia@institut.edu.rs

Koordinator NSC SonS office@institut.edu.rs
Srbija edu@institut.edu.rs
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Kljucna
aktivnost

Prvi nacionalni SonS festival, april
2021. godine




Prvi nacionalni Science on Stage Srbija festival: *****
. SCIENCE ON STAGE
STE(A)M - obrazovanje za (n)ovo doba Ky X CPBWA
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Sta dobijate uéeSéem na Science on Mt

SCIENCE Y ON STAGE

Stage Srbija STEAM festivalu? hoX croita

Biraju se sjajni primeri STEAM
nastave i Cetiri najbolja
nastavnika, koje ¢e Science on
Stage Srbija i Institut za
moderno obrazovanje poslati
na dvanaesti po redu

internacionalni Science on

Stage festival, koji se odrzava u
martu 2022. godine, u Pragu
(CeS8ka Republika).
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Takmicarske teme SonS festivala SCIENCE o ON STAGE

kX  CPBWIA
Nauka za najmlade (projekti za predskolski uzrast i osnovnu Skolu)
Ciljevi odrzivog razvoja u obrazovanju (projekti koji pokazuju kako STEAM moze doprineti
postizanju ciljeva odrzivog razvoja)
Primena tehnologije u STEAM obrazovanju (projekti koji ukljuuju kodiranje, ICT, big data,
Al, VR, network security)
Raznolikost u STEAM obrazovanju (projekti koji uklju€uju varijabilnost nastavnih metoda,
saradnju izmedu mladih i starijih uCenika, projekti za talentovane ucenike, projekti za
inkluzivno u€enje)
STEAM i umetnost (projekti koji kombinuju STEAM sa drugim disciplinama — umetnoScu,
muzikom, sportom, istorijom)
Kolaborativna partnerstva u STEAM obrazovanju (projekti koji ukljuCuju i lokalnu
zajednicu, na primer izmedu nastavnika, Skola, kompanija, razli€itih zajednica)

% NOVO: Moguénosti onlajn nastave (STEAM projekti tokom nastave na daljinu)

KK Kk
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Glavni kriterijumi za odabir najboljih STEAM Mt

SCIENCE Y ON STAGE

nastavnih projekata kX CPoA

Prilikom kreiranja idealne projektne ideje za prvi nacionalni Science on Stage
Srbija festival trebalo bi imati u vidu da projekat mora da:

podstiCe interesovanje ucenika za prirodne nauke;

povecava uCeniCku radoznalost, kriticko misljenje i zakljuCivanje;
povezuje nauku i naucne principe sa svakodnevnim situacijama;
promoviSe ucenje zasnovano na projektnom ili problemskom nau¢nom
istrazivanju;

podstiCe aktivno uCenje kroz postavljanje pitanja, problema ili naucnih
scenarija;

jaca uceniCka znanja, digitalne i STEAM kompetencije.

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS



Kako izgledaju festivalski
projekti?




A e—
PRIJAVA ZA PRVI NACIONALNI SONS‘

FESTIVAL JE OTVORENA - nauc¢na
pozornica ¢ceka na vas

Slanje predloga projekata za festival do 1. aprila
2021. godine na sonsserbia@institut.edu.rs

SCIENCE = ON STAGE



Pi rug — slanje predloga STEAM Mt

SCIENCE Y ON STAGE

N ro'ekta **** CPEMIA

Do 1. aprila 2021. godine, poslati:

e kratku biografiju i sliku;
naslov projekta i tekstualni opis projekta uz odabir takmiCarske teme i kategorije
(do 1 strane A4 formata — font 14, Times New Roman);
video-materijal — prikaz projekta (materijal poslati u .mp4 formatu, maksimalne
duzine 3—-5 minuta);

e prezentaciju (maksimalne duzine do 15 slajdova).

Napomena: Materijal za nacionalni SonS festival mozete poslati na srpskom ili
engleskom jeziku. Za uces¢e na medunarodnom festivalu obavezno je znanje
engleskog jezika.
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Drugi krug — ucesce na nacionalnom Mt

SCIENCE Y ON STAGE

Science on Stage Srbija festivalu kX CPBMIA

Najbolji STEAM projektni predlozi biCe deo zvaniCne agende
nacionalnog Science on Stage Srbija festivala

Od uCesnika festivala struCni ziri Ce odabrati Cetiri zvaniCna
predstavnika Srbije, koji Ce imatu tu Cast i priliku da se nadu
medu 100.000 STEAM nastavnika iz Cak 35 zemalja sveta.

Prijava projekata za festival dostupna je na:
sons.institut.edu.rs/nacionalni-science-on-stage-festival/

THE EUROPEAN NETWORK FOR SCIENCE TEACHERS
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Sve informacije o festivalu dostupne su
na sajtu Science on Stage Srbija mreze i

Instituta za moderno obrazovanje |

Posaljite nam vase STEM projekte do 1.
aprila 2021. na sonsserbia@institut.edu.rs i
budite na korak od nacionalnog i
medunarodnog festivala
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HVALA NA PAZNJI
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Za vise informacija mozete nam se obratiti putem imejl-adrese: office@institut.edu.rs,
sonsserbia@institut.edu.rs ili pozivom na broj: 011/40-11-260.
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