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INTRODUCTION

The EARLYPOLY Methodological Study Book aims to introduce the world of-theivrse
educational tool and to mvide assistance to kindergarten educators, lower primary school teachers
and those interested in the education of children of agkd3n the effective and creative application
of the PolyUniverse tool in both kindergarten and lower primary education.

The manual was prepared within the framework of the EARLYPOLY Erasmus Partnership project,
involving partners from France, Finland, Transylvania and Hungary. Therefore, beyond the-method
ological foundations, we can also see outstanding international examplédne Study Book. Such is

the early childhood competence development in the welbwn Finnish education system, while
through the centrally important French example we can glimpse an educational work that takes
place within a fundamentally neformal educational setting with artistic aspects and creativity in

the focus.

The PolyUniverse toolkit itself was born as a result of a kind of artistically motivated concept, but

it became clear early on that it could open up new perspectives in many areasadtezhal work,

both in formal and nofformal educational environments. Due to this origin, the present Study Book
puts emphasis on approaching the STEAM areas as an organic whole, with special attention to
artistic aspects. Another highlighted area is firesentation of harmony with nature, the common
points between nature and creativity, and nature and abstraction, and the role of thelPilerse

tool in the completion of this area in educational work. The central theme of the volume is also the
faciltation of the kindergarterschool transition, where the Péliniverse tool family has
extraordinary potential, as it can be used excellently at both educational levels, so children get to
know a tool in kindergarten that they will later encounter duringithprimary school work.

The volume is the third part of a series, just as the project itself is the third stage of an international
cooperation. The first volume of the series, which was born within the framework of the Poly
Universe in School EducatidAySE) project, discusses the role of the-Bolverse game family in
mathematics education in upper grades. A separate methodological manual related to this volume
discusses the principles and pdshiies of introducing the Polniverse tool into teacér training,

thanks to the PoluUniverse in Teacher Training Education (PUNTE) Erasmus Partnership project.
The topic of the present volume, completing the spectrum of public education, is the use of the
PolyUniverse tool in the teaching and upbringingiloé 3-10 year old age group.

The volume also includes an extremely rich and structured database of good practices, thus
facilitating the implementation of the principles discussed here into practice. All of these, as well as
the previous volumes mentione@an be downloaded free of charge from the project website.



Co-funded by
the European Union

1_,
ERMDdY

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

CONTENTS

INTRODUCTION a A Héffenar) / Page 5

SCHOOL KINDERGARTEN TRANSITION SUREGRFHomoki %A @ I/ 1 )/ B3 pagek | s

1. Physical fitness

2. Psychological fithess

3. Language development

4. Devebpment of cognitive functions

USING MANIPULATIVES AND CONSTRUCTION GAMES IN MATHEMATICS TEACHING
(Edith Debrentiy 14¢ 37 pages

[ERN

©Coo~NOoOOh~,wWN

. Mathematics in Early Childhood: Learning Through Play

. The Development pSpatial Awareness and Its Importance in Mathematical Thinking

. Opportunities and Research Directions in the Development of Vépaial Abilities

. The Importance of Developing Constructive Skills in Early Childhood Education: Construction Play
. The Principles and Tool System of Montessori Pedagogy in thexCohMathematical Education

. The Diene¥arga Method: Teaching Tools and Dienes Blocks

. The Poldniverse Game Family

. ThePolyUniverseSet: An Engaging Educational Tool

. Math Relay Race with the Palniverse Game Family

NONFORMAL EDUCATIORTIING® 9 4 LJF OS RS @EAD) NI / 2y ONEB
(Fabienne Grasset dzf Q/K3RpNIpages
M® ¢KS 9aLJ} OS RS fQI NI /2yONBilO FyR 9RdzOlFGA2Y
H @ 9 Eshaceapde I'Art Concret

3.
4.
5.

Below are some of the key benefitsnoédiation in front of artworks
Promoting inclusion and diversity
EDUCATIONAL GAMES at the Espace de I'Art Concret

THEPOLYUNIVERSEDUCATIONAGAMEp 9 3 LJF OS RS EA) NI / 2y ONB
(Fabienne Grasset dzf Q/KEKpNdpages

1.
2.

PolyUniverse is at the heart of the Erasmus+ projects
Using the Polniverse game

3. PolyUniverse fom a Young Age

POLYUNIVERSE IN EARLY CHILDHOOD EDUCATION: Shaping Competence Through Play in Finland
(YNR a5 F/6@38BYpagdsS a A 0

1.
2.

Alignment of PolyUniverse and EafBoly with Playful Learning
Core Didacticrihciples of Earloly in a CompeteneBased Phgul Learning Context

3. Implementing PoRuUniverse for Competence Development in ECE
4. STEAMIn ECEC andPoifyA GSNE SQa / 2y (UNAROGdziAZ2Y
5. Formative and Playful Assessment and Documentation of Learning through/itelrse



Co-funded by
the European Union

1.,
ERM’O.Y

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

6. Inclusion, Equity, and GeadSensitive Practices in EdPiyly
7. PolyUniverse Playful Learning Games in Early Childhood

NATURE AND CREATIVAdfienn Fejes) 82¢p 87 pages

1. The power of communication and expression through nature motifs in the transition between
nursery and school
2. Workshopsn nature

NATURE ABSTRACTIONARTO Wt y 2 &axof) T 8896 pades

1. Abstract sensitization: NatureEnvironmentg, Similarity
2. Artistic sensitization: Shape<olorsg Dimensions; Connection
3. EXAMPLERS: The relationship betweenBalyerse game elementnd the Nature

THE INTEGRATION POSSIBILITIES OF THENPCER'SE GAME INTO KINDERGARTEN EDUCATIONAL
ACTIVITEG NA AT GAY L / 1//0601Kpages aSal t NR&O

1. Playintegrated Learning in Kindergarten

2. STEAM Education with Painiverse Game

3. Holidays and Traditienin Kindergarten

4. Game activities (ideas) related to traditional and green holidays by year
5. Activities, games, ideas with the Rblgiverse game

BEST PRACTICES: Pedagdds=nf the PolyUniverse Game %2 & dzl & |/ 118¢ 148Rdges 0

1. Colour and Form

2. Observabn and Memory
3. Nature and Harmony

4. Emotion and Therapy

5. Logic and Maths

7. Tale andRoleplay

8. Feast and Tradition



Co-funded by
the European Union

1_,
ERM’dY

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

{ 71 h hKINDERGARTEN TRANSITION SUPPORT

A kindergarten is usually a public educational institution for children aged thresxto
Traditionally, they provide care and development for children in different age groups, as well as
preschool preparation. Nowadays, mixade groups are becoming more predominant, resembling
the sibling environment within families rather than the agaded groups of the past. Kindergartens
are regulated by various documents. These documents provide for the planned development of the
child from the moment of entry until the moment of departure.

Kindergarten is where children have their first real, ldagn experiences in a community. Children
from different backgrounds have different abilities and needs. Kindergarten is where children first
experience a sense of belonging, cooperation, and community outside of their families. This is why
emphasizing comunity building in nursery school is important, so the principle of democratic co
learning is embedded in children when they start school. It is particularly important to be adaptive
and differentiated, meaning activities are organized in individual andmsettings so the content,
methods, and time frames are adapted to the child's abilities.

The preschool education programme (National Basic Programme fodPRoeK 2 2 9 RdzOl G A 2y
builds on the diversity and uniqueness of children, through sociatant®n to develop their
FOAfAGASEAT YR GNARSAE (G2 &adzZLlR NI GKSY Ay GKS f
among the most important general tasks of gehool education the satisfaction of the physical and
psychological needs of piehod children, including the development of a healthy lifestyle,
emotional education and socialisation.

The preschool years and the nursery's education and development programme play a crucial role in
school success. The emotional relationship with the kigdden teacher and the repetition of the
regularity of the daily routine have a significant impact. It is at this age that children lay the
foundations for their success in school, in which the development of cognitive domains, including
the motivationtof S N}y oWsi al Si Ff®X wnupoOX LIXLF&a | aAa
to solve unfamiliar situations and problems with a strategy they have not yet practised.

This motivation, like all development in kindergarten, is best supported thraesgieriential
learning. When this intrinsic motivation is strong, the preschool child's relationship with the
environment is more intense. Of course, to do this, there must be atve#tied and motivated
kindergarten teacher in the process to plan and iempént this sequence of steps with the children.
CKA&a Y20AQ0FGA2y G2 fSENY OFy YIYyATSad Adasts
2017). The stronger the environmental influence, i.e. the more motivating the preschool environ
ment, the better the child can develop in each of these domains. To do this, we need to provide
challenging tasks, varied tools and space to try, even if we know they won't succeed at first.

We therefore constantly seek to present children with problem situatithraé encourage them to
find solutions, individually or cooperatively, while also striving to develop according to their
individual abilities, which means that differentiation is also a constant feature.
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Play is a fundamental activity in the learning pracés young children. For the child, experiraen

tation is a game, the instrument of which can be an everyday object or material. During this period,
free play is a key activity in the nursery and in the family, as it is the best time to observe the
charactdNA a0 A 0&a 2F OKAfRNByUa LISNE2Y It AOGASAT 0 dz
controlled way serve development. We can incorporate these games into any activity, whether it's

a language activity, a visual creation activity or an active exptoraif the outside world. The
YIGKSYFGAOIET SELSNASYOS 6YAaayS %at YO21AZI HAOH
games that can be performed in a differentiated way (quantities, numbers, relations, shapes, sets),
to which the PolyUniverse can be very well linked. We promote the recognition of cause and effect
relationships and logical thinking by providing a stimulating environment.

In other words, the aim of pedagogical work is to make education as effective and efficient as
possible. © this end, several alternative education programmes have been developed (Waldorf,
Rogers, Green Kindergarten), which are dominated by an aetiaggd approach. The Pely
Universe game can be used in any kindergarten with traditional or alternative pnogea as a
developmental supplement to facilitate the transition from kindergarten to school.

Preparation for school in kindergarten takes the form of complex development. In this case, during
the course of a morning, children are involved in an activitpdlgh a motivational activity. This

active phase is preceded by a parallel play activity after the child's arrival at nursery school, which
can prepare the children for the day's programme. The activity has a complex impact on the
children’s intellectualemotional and motor development. In this way, the nursery is not a small
GaOK22f¢3x o0dzi GKS OKAfRNBY fSFENy G2 adleé G§KSN
increase their concentration time and learn to persevere in the activities.

This complex development is also reflected in the layout of the nursery classroom, where every
202800 OFy 6S GNIYyaF2NN¥SR Ayildz2z az2YSOGKAy3a avl
constrained as a school classroom. All this motivates the developofiémdividual pathways, if the
YAdZNESNE A& gAffAy3d (G2 62N] FOO2NRAY3a (2 GKS 2

However, we see that the social environment of kindergarten and, of course, school strongly
influences the skills that a child entering kindergarten orosthwill bring to the next stage. A
growing body of research suggests that the polool period plays a very important role in this
OWsT &l S Ff®dXT HnupOX LISNKILA Ay Ylyeé OFrasSa Y

The PolyUniverse is a set of psonal development activities that can be supported through play,
involving complex pedagogical methods aimed at increasing opportunities. Since a methodological
guide to the use of play in primary schools was drawn up several years ago, we have a wealth of
experience which provides a good basis for implementing it in nursery schools. In addition, there
are many similarities in the way preschool and primary school children relate to learning:
f 6KS OKAfR 0S02YSa LINPUOASYlGyayl ywkfadh RXM
T Aa waGhifde f AaAy3Is fA1Sa 2 | OKAS@OS 6KI G K
T AYF3IAYlIa@Ss 2DSy F2tt26Ay3 AYRADGARIzZ f L
T Y29Sa FTNRBY az2tAGFNEB (2 O22LISNIa@dS | Os @A
O22LISNI o OSIBBYBEIFAYI &Aldz
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f A4 OKIFIN}YOGSNREASR o0& | &adGNBy3 Syz2ez2ylf O
T A& o6llaSR 2y KA&a 26y SELISNASYOSsS o0dzAif RAY
T 0KSe INB auNey3Ifte Y2a0F(iSR o0& GKS LX SI &

You might think that learnig support is better in school than in nursery school, but it is not. The
emphasis is on different methods and different goals. The primary aim edgireol learning is to
develop the competences of the peehool child, where the prechool teacher builslon the child's

prior experience and knowledge to create an environment that supports learning. This is still based
to a large extent on spontaneous, imitative activities, using the method of discovery and experience.
In this way, we can say that childréecome active participants in their own development and
learning processes.

The annual work in the kindergarten can be planned taking this theme into account, differentiating
the depth of each element in the different age groups. It is advisable to a&ctjuer appropriate

tools, logic and strategy games for each element. Later on, the children themselves can make simple
games with the help of the teacher, so that both the making and the further use of the tools are
part of the activity.

Children entering ikdergarten at age 3 usually come to the world of kindergarten with different
social backgrounds and abilities. Many parents do not yet have access to nursery care, SO nursery
school becomes a place of separation from parents, which can trigger very simoigons. This is

when parents really start to compare their children's abilities with their peers in their age group. In
each area of development, children are expected to do different things from one age group to
another, but the outcome is determined/lihe level of school readiness.

We briefly, norexhaustive list, present the school readiness requirements that the-BPoiyerse

game can be used to develop and include some examples of good practice exercises to demonstrate
how to use the game. The garisevery versatile and can be used in many different ways to ease the
transition from preschool to school, so a single task can be used to develop young children's skills
in several areas.

1. Physical fitness:

a) Ability to immerse in games: constructivengas lasting more than 30 minutes, following
rule games, ability to use game types in a complex way. Good praztiGdservation__
Memory /KovesiOBS 216 EN

oul oAfAGE (2 O22NRAYIFGS Y20SYSyday Of AYoAy3
SldzA IYSYYi2gf SRIS 2F MNBARBOoARF a3 H ODZF ¢ ONR LIk
I LILINE LINA | G S dz yDa2220R2 yLUNAMAHOIEKENY gc ndv ¢ 9 b

O 2YOAYRBRRYBRFS2RAS O22NRAY I a2yYY (GKNRgAYI GA0GK
GF NBSGX &dza LISWeR SR yiEl NB/RINRINRZIATY B do [ DK 2 DL
GKS FTAY Aad NBtloagSte F0O0dzNI S FTNRY | RAA

ROCAYS Y2@0SYSyidiay OdzZky3azr GSFENAy3IA:Z &Ll ol f
fFOAYy3As (G2dzOKAyYy IS LISy BT aBNISIOES WA 6 'a®OilLISEH
GAGKAY tAYyST LISPORR HNEK Pa & SRESY) Yook B8k Ya I @
ah¢PcmMnyP9bT pyiAFTADYGWIK P9 k

Y (
gl
Ol
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2. Psychological fitness:

FOof SE FaSaayYSydy T At dz2NE (2 (S WIZY DB @Y BRIy EN.
F2tit26Ay 3T (I anNBIRENBFS¥200f ORR2112 LISNF2N

2ft26Ay3X RAOGSNBYasl SR 6tS (2 LISNF2NY

PhoaSNDI o 2Npe BRYRNE M P9 b

2O0MASTRLIYSYGY a20Alf NBflea2z2yaKALAazZ O2yD

221LISNF a2y ® 9l aAfe RSOSt2LJa NBfls2yaKALKAX

BOALINR OF f 4 lodydb | DiRd2NS (LINI BiBePOySYo rip ¢ 9 b

3. Language devepment: social communication, vocabulary, speech, sentence formation,

metacommunication. Rich vocabulary, formal, grammatically correct, adequate use of situational or
contextual speech. Good practicé:Tale_Role play// | A Yy TAALYGLUEN

ZO(EI'H

4. Developmenif cognitive functions:

0l gSye2yZ 204SNBla2yY aGNBGOKAYy3a GKS |
AYAUl a2y mOR LEAY&®PSamp2TFT F20dzaSR | §
adzalGF AYSR® | 6Af Al &RANS NB VISR H20A8 O &
LINI O Dé52ro e iapl Wi¥zK e &l pc ndp Y9 b

out SNODSLIe2yY oaYSs &Ll OSx @Aradatsz GF OstS Iy
cyazo 2y P wKlaKilkdivic yxc nd P9 b
w hNASYiGla2y AY aYSI RlI&asx $SS1az Yz2yilkKax
wly SIJOYy LIIYyS 006St26s 02085 yBEDO B2
W+ Aadzk f RANBNSy @KT LK 102 f 2dzNJ aKF RS&X LISN
w CAYRAY I (KS alLl solf LIRaAs2y 2F 202S0dao
w DSadttd grarzy 64SSAy3 NBtIGSR 2625064
w {SljdzSyO8Xx i &y AR NIALI NHKEEe PHOBVS NI NI2Y 2F OK
w 5N gAy3d AaKFLIS FyR F2N¥3I YR 0fAYRF2f RSR
waSY2NRBY YSY2NER fSy3dK> @GSNBIf YSY2NEREO® !

A02NASas aBeAy3da yR GFfSa
c) Thinking functions: the ability to think by analogability to analyse; synthesise) and
logically in all activities: mathematics, the outside world, music, etc. For example: number
and quantity concepts, sequences, series, plane and spatial geometric shapes,
measurements and units of measurement, symrgetnanimate processes, water, living

things, environmental education elements. Good pract&eviotion Rhythm Kelemen_
MOT 608 _EN; 1 _Colour_Form I f f TOLi $0B EN.

Some schodleaving requirements are not exhaustive:

A sets up beforeandafter chraology well, pairs images accurately, uses related
concepts well,

A it also identifies the quantity beyond a range of 10 and is accurate to a range of 10,
1 identifying series and serial numbers, recognising geometric shapes of sphere, cube,
rectangle, cone, yinder, using them conceptually, recognising circle, square,

triangle, rectangle, hexagon, pentagon,

11
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from the outside world: recognises the state of matter, uses concepts correctly,

knowledge of living organisms, including habitat, conceptually diffenéedi

between the more familiar domestic, wild and zoo animals (birds, reptiles, beetles).

Knows their care processes.

1 Know the basic rules of the road for pedestrians and cyclists, know the meaning of
some basic signs, know the meaning of pedestrian andratic lights.

1 From music, the concepts of steady, tlveat, rhythm, syncopation are known.

= =4

Play is the best way to achieve the above goals, because "play is the most basic activity of the
preschool child and remains a fundamental psychological neé&siyfth Sy 4 SNAy 3 aO0K22f
HAM®MPE NnHOX APSosS LI @ aK2dA R O2ydAydzS (G2 RSGC
the transition from kindergarten to school is multifactorial. By introducing complex development

for the lower school,le two institutions would become closer, the pedagogical environment would

be more similar, cooperation would become more continuous and active by having similar
methodological approaches, which would greatly help the smooth transition. The use of the Poly
Universe kit in kindergarten and school could provide continuity for children in the transition phase.

Activity-based learning is nothing other than projezased, innovative learning through observation
and direct experience, with a focus on such leagnimocesses.

The projects are offered by the kindergarten teacher (based on children's interest, curiosity, current
events, previous experiences), and after selecting them, we divide each project into themes and
activities. Activities are not separated, maplexity is kept in mind and constructive learning is
favoured, embedded in differentiated, parallel play activities. Children are constantly provided with
handson experiences in which they become active participants according to their interests, thus
supporting the development of their competences. Their confidence is supported by providing
experiences of success and concrete, personalised positive reinforcement. This can be a form of
knowledge delivery that can also make the learning process more stgcesthe lower school.

The PolyUniverse kit is the best way to strengthen thinking functions. The main goal of developing
logical thinking is to integrate playful, experiential methods into education that help children
develop their logical, thinking @nproblem& 2t @Ay 3 ajAftftad ! yR KSNB G
since play is the main activity of children. It is a kind of natural learning process in which experiential
learning is an essential element. It is important that it should be a voluntamitsgah which thinking

FYR €SENYyAy3 aiAaftfta NS RSOSt2LISR 6YAaaysS wat
The following annual themes are recommended for primary school, which can be well linked to good
practices with play:

1. The theory of problem solving and how toveéop it in practice.

2. The role of visuality in the development of thinkingrts for the development of thinking.
3. Gamebased approaches.

4. Gamestructured approaches.

5. Develop creativity and reflectivity.

12
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USING MANIPULATIVES AND CONSTRON GAMES
IN MATHEMATICS TEACHING

The tools used in the learning process are those that promote a deeper understanding,
support learners in making connections between knowledge and enable them to work with new
information in meaningful ways. They effflexibility and autonomous control and help learners to
formulate creative ideas. It is important to stress, however, that they are not suffidgnt
themselves: to be used effectively, they need to be embedded in targeted teaching tasks, with the
active guidance ofthe teacher. This raises the question of how the use of the latest digital
technologies and smart tools, such as maths apps, fits in with the existing pedagogical experiences
and traditional approaches, especially for gehool and primarychool children. Can these tools
provide the same experiential learning as tangible, concgdees andactivities? Or do they
complementthem, adding new dimensions? In the 21st century, it is almost universally accepted
that the use of these digital toolsas become inevitable and that the development of digital literacy
requires their early involvementiowever the question remains: what proportion of traditional
games should be present and how can they be integrated?

The following provides a brief thestical overview of how mathematics appears in the world of
young children, what agspecific characteristics influence their experiences, what activities and
games contribute to the development of mathematical thinking and what tools support and mediate
this process.

1. Mathematics in Early Childhood: Learning Through Play

Even though the conceptual framework of mathematics is fundamentally abstract, it can still be
established in early childhood with an appropriate pedagogical approach. To achievé ifis, i
essential to start from the child's aggpecific characteristics, using concrete, melbased activities

and reallife actions. The concept of pkbased learning is strongly supported by constructivist
learning theories, particularly the views of yea t A+ 3S{i FtyR [S@ =+e320ae
theory, 5;6-yearold children are in the preoperational stage of cognitive development, where
learning can be effectively supported through the use of tangible, handsolst what he referred

to as "manipudtives."” A playful approachespecially one based on objettéits ideally with this
RSOSt2LIYSydart adl3aISe . aSR 2y tAlF3SGQa GKS2NE
OKAf RQa I-ddipky Salicul&ly yidhiicant in mathematical eddc& y 0 %at Yo 2 ]
| 2 Nt GKYSS My v ®

+e3dJ20a1eQa (GKS2NBR 2F a420AFf AYyOSNIOGA2Y FdzNI
children not only learn but also help one another, engaging in a supportive process where peers or
the teacher provide assistae. While playpased learning is fundamentally learregntered, the

teacher also plays an important role in guiding the learning process when necessary. Knowledge
acquisition occurs step by step, making it effective and dhigehdly.
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The learning procss is built according to the 5E model: Engagement, Exploration, Explanation,
9f 62N dA2y> YR 9@ fdzZ GA2y® DFYSa | LIISF NI RdzN
possess basic numerical and operational concepts that they can apply througheptdy.game

begins with rules that are easy for children to understand and follow.

E5NB6Q& onnuHoL fSFNYyAy3a GKS2NE SELXFAya K2g¢ (K
principles that teachers can use to support student learning. It isragveork that explains how

people acquire and retain knowledge. It systematically describes how individuals process and
respond to new information.

In this study, preschool teachers used games in teaching and learning to achieve the competencies
expected fran preschool children. The games were used to encourage learners to engage in learning
and actively participate in classroom discussions. Therefore, play helps preschoolers absorb,
process, and retain knowledge by following the instructions of each game.

Figure 1: Preschool Tools (source: Internet)

Ly SIFEINIeé& OKAfRK22RX GKS (SIFIOKAYy3 2F YIFUGKSYI
activities, play, personal experiences, and {idalsituations. The goal is not merely the transmission

of knowledge but the creation of engaging experiences, motivation, and the development of a
positive attituder through tools that support successful learning (Dienes, 2015, p. 47).

During preschool activities and early primary school lessons, the use of teaching tesggecially
important, as learning at this age is primarily based on experiences. Children gain fundamental
knowledge by creating and experimenting with mathematical models ofweald problems
knowledge that can later serve as a foundation at moré @NJ OG0 t S@St & ot + € FI f

I OKAfRQ&a LISNREZ2YI f A G 8imiardo adiwng bigaRismitréatNiBedzaoK bedinO ( A ¢
Fdzy OGA2yAy3a | FGSNI RSOSE2LI¥Syd Aa O2YLX SGSZ oc
1971). The involvement of theand and concrete actions does not signify lowearel thinking; on

the contrary, it offers an opportunity to attune to abstraction and to gradually generalize (Szendrei,
2005, p. 319).
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The natural way of learning mathematics is through 4éa| everydayactivities. This experience

must be lived through first, before placing it into a formal learning framewahk idea also
supported by Freinet (1982). As early as around the age of two, children begin to demonstrate
thinking duringtheir activities with maipulatives, constructive play, and functional use of objects.

At this stage, they are only capable of mental operations within the framework of actions directed
toward real objects. These experiences become visual memory traces which, when recalled,
gradwally lead to the development of basic thinking operationsitially on the concrete level, and
fra0SN) 2y GKS AYFAAYFGABS fSOSE o0%at Yo21A 9 | 2

¢CKS F2dzyRFiA2y 2F az2yiSaaz2NArQa LISRII23A& o6mden
own senses. Her didactic tools consist of practical and enjoyable activities that support the
understanding and internalization of concepts.

LY . NHzySNDa GKS2NER omdpTto0X GKNBS tS@Sta 2F% 1y

The enactive level is based ooncrete, physical actions, which is especially important in early
childhood education.

The iconic level supports deeper understanding through visual images and imagined situations.

The symbolic level uses mathematical symbols and linguistic cHdegever,it is important not to
introduce a level too early, only when the children are ready for it. Since children's levels of
development can vary significantly even at the same age, we must also ensure a smooth transition,
even using different levels in paralll

hyS 2F GKS YFAY LAffINB 2F ¢l Yta I NHIFIQa O02YL
of tools, which made it possible to model and experiment with42@® NX R LINRP o f Sya ot t

Visual representations such as drawings, diagrams, anddetst can be especially helpful for
understanding problems. It is important that learners become consciously familiar with their use
from an early age. Their application is not only beneficial for students who progress more slowly,
but essential for all lerners throughout the learning process (Wittmann, 1998).

Based on cognitive psychology research, two main assumptions can be made regarding represen
tations. First, that there is a close connection between internal and external representations
manipulation of external representations (e.g., objects, pictures) can give insight into internal
cognitive structures. Second, the relationships between different internal representations can be
modeled through the connections between external representations (AmIZ080).

¢CKS dzaS 2F YIFIyALMzZ I GAQPS G22f4& SylofSa RANBOID
the knowledge acquisition process (Clements, 1999). These tools are especially important in early
childhood, when understanding is based on segsand motor experiences as well as on visual
thinking. Preschool children can only grasp geometric concepts to the extent that they are able to
perceive them through their senses, manipulation, and emotigh@l f A G A2y | f Sy 3l 3SY.
g | 2Nt BKYSZI Mmoo

It is advisable to implement hadshsed manipulations using real, physical materials, as these
significantly develop children's sensory perception, memory, imagination, and spatial awareness.
Although digital tools are increasingly present in educatiee believe that the online environment
cannot fully replace activities based on tangible, concrete experiences. Manipulative tools may
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include: cardboard, fabric, plastic, pencils, food, cutlery, cans, bottles, ropes, caps, rubber, twigs,
leaves, stonedflowers, seeds, and other materiaB.So NBy 4 A FyR [t &l fs OHnA
known, classic card games into educational games and used them to develop mental arithmetic skills

in secondgrade primary students. These pagmased cards proved to be arffective tool,
promoting development compared to traditional practice methods. The experimental group
showed significant improvement compared to the control group. After the intervention, the
children in the experimental group were able to perform the estrmental calculations in a shorter

time than the control group as a result of the ten hours of play.

However, several researchers (Clements, 1999; Moyer, 2001; Swan & Marshall, 2010) emphasize
that manipulative tools alone do not guarantee a true undargting of mathematical concepts.
Learners must be able to reflect on their activities and actively explore the concepts themselves. In
this process, the role of the teacher is especially important, as they can help connect the
mathematical relationships lteeen concrete tools and abstract symbols (Van de Walle et al.,
2009).

A study conducted with adults working in technical fields revealed that their career paths could
often be traced back to early childhood experiences. Many interviewees mentioned thabla
models at home and the supportive attitudes of their families greatly influenced the direction of
their interests. Several participants highlighted that as children, they often received logic, memory,
or construction toys, which later influenced theareer choices as well (Olasz, 2021).

Debrenti (2025) found that incorporating chess into both primary classroom instruction and leisure
activities is valuable, as it enhances mathematical and strategic thinking while also fostering
character developmem I YR GKS 2@SNYff 3INRggGK 2F StSYSyidl

Based on all of this, it can be concluded that the types of toys and tools a young child encounters
are far from insignificant. Early experiences and play memories not only support cognitive
development but may also have aleigS N A YLJI OG 2y (GKS OKAfRQ&a AY
even future career choices.

Figure 2: Middle Group PreschorddJsing the PolJniverse Too{source: own photo)
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2. The Development of Spatial Awarenessdalts Importance in Mathematical Thinking

When examining the development of spatial awareness, Piaget (1970) identified three distinct
stages. In the first stage, the child learns to distinguish objects based on their shape and distance,
recognizing bothsolated and grouped characteristics. At this stage,-tWoensional perception
predominates, and spatial skills typically develop between the agtésed andfive.

In the second stage, the child becomes capable of imagining tireensional objects fnm
different viewpoints and perceives their movement and spatial transformations. However, at this
stage, interpreting unfamiliar or complex shapes can still be challenging.

In the third stage, the child develops the ability to visualize spatial relatipassizes, and distances,
and to perform operations based on internal maps, such as rotation, reflection, or assembly.

The initial development of spatial thinking is primarily based on movement, action, tactile, and other
sensory experiences. Later, symbotognition gains increasing importantcethrough language,
gestures, maps, and models which enable the child to surpass the limits of direct sensory
information (Clements, 1998; Newcombe et al., 2013).

It is important to emphasize that spatial operat®related to the second and third stagesuch as
perceiving space, forming mental images, and mentally manipulating thean still pose
challenges even in adulthood. This is because solving spatial problems requires complex cognitive
processes involving nitirstep operations and the coordinated functioning of various cognitive
abilities, such as visual memory, comparison, and integration of perspectives.

Although mathematics education generally pays considerable attention to developing different
abilities, the proportion of geometry content which particularly supports the development of

spatial awarenegsis unfortunately decreasing. This is problematic given that PISA assessments
highlight the strong demand for spatial skills in solving many applied mathesnttsks. Items

Of FaaAFTASR dzy RSNJ 6 KS aaLl OS IyR &aKILISE OF GS3z
operations, which are also key for practical probtsoiving:

9adaaYlay3a (GKS IINBIF 2F | b22N) LX Iy
aSyialrftte NRGOGlIleay3d || O6dzAf RAY
[ £ Odzt S o&ydaANFIIKO S rNBr 2F I NB2F OAYlFIAYA

t SNOSAGAY I all ol f &Alddzre2yd YR NBfla2y
9aaYlay3d IINBlLa YR RA&GIyOSa

aSyidlt GASgLRAY(H OKIy3aSa

f aSyidlFf GNIXYyaF2NX¥Xloa2yad O6AYIFIAAYAY I LI LISNJ

= =4 4 4 -8 -

3. Opportunities am Research Directions in the Development of Visigdatial Abilities

The study of visuadpatial abilities has received increasing attention in educational sciences and
cognitive psychology research in recent years. Currently, these investigations foirig omatwo

age groups. One target group consists of preschool and early primary school children, where
researchers aim to uncover the main stages in the development and formation of spatial perception.
The other group includes young adults entering higbdwmcation, where studies primarily examine
deficiencies in spatial skills and opportunities for their development.
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International research findings indicate that spatial perception can be effectively developed up to
the age of 18, as well as among youngl&s] particularly through targeted, weditructured training
programs. The evaluation of these programs typically involvesgme posttesting. The extent of
performance improvement is largely determined by the duration of the program and the frequency
of sessions, while the types of tasks used and the learning environment have less influence on the
outcomes.

Nevertheless a challenge in this field is the relative scarcity of ergn (longitudinal) studies
focused on the development of visugpatial dilities, as well as limited data from qualitative
research methods (e.g., observations, interviews, case studies), which could provide deeper insight
Ayili2 GKS RS@GSt2LIVSyidlf LINPOSaasSa FyR AYRAGDARA:
The national arriculum aims to develop skills such as planar orientation, spatial visualization, spatial
reasoning, and the ability to identify geometric figures across various contexts (Debrenti, 2016).
Regarding activities that promote the development of vissgatial skills, it is important to highlight

that not only formal educational settings play a role, but #ormal and informal learning contexts

can also have a significant impact. Research suggests that the following types of activities can
indirectly but imprtantly contribute to the development of spatial thinking: construction play, craft
and DIY activities, computer games, spamsl arts.

4. The Importance of Developing Constructive Skills in Early Childhood Education:
Construction Play

The importance bdeveloping constructive skills is already emphasized in the preschool period, as
experiences and learning acquired before school have atlrmg, comprehensive impact on a
OKAfRQa tF0SNJ RSGSt2LIYSyd o. F Ny S ostruetionnandd ® L
odzZAf RAYy3a LIXlFexX (GKS LISRF3I2IAO0FE @2N] 2F CNASRN
play in childhood is the highest form of sepression because it allows children to freely express

their innermost thoughts and feelisg Through direct exposure to the world during play, children
develop their knowledge of the world. His ideas about learning through nature and the significance

of play became widespread worldwide. Play is not idle behavior but a biological necessity for
dAaO02@0SNRAY3I K2¢g (GKAYy3IAa 2N LG Aa +y Syezeéelof
G2 OKFIyySf OKAfRNBYyQa yIl ddaNIf LI I &FdAZ SySNH@
experiences better; thus, kindergarten play sholle used as a learning activity in preschool
SRdzOF A2y IS RS@OSE2LISR | aeadsSy 27 LIXl&a (22f
2f 23A0Ff 3FJdZARSEAYySad aLYy CNIoSftQa {AYRSNAFNIS
and intellectual € SNOA 4S54 > o6dzi GKNRAAK | OGA2y s | OGA DA
ocnVv® az2ad 2F CNIoSftQa LXI& YIFLGSNALEEa 6SNB Y
understanding structural relationships between geometric elements, thereby tostethe
development of analytical and interpretive spatial thinking.

al NAl a2y(iSaaz2NAQa LISRI3I23es Ay O2y iGNl adGxz Syl
based on sensory experiences. Montessori highlights the significance of learning throzmlredis
and selfinitiated play. This practical approach enables children to develop a deep understanding of

concepts through exploring and manipulating materials. The use of Montessori materials places
special focus on experiences related to visual, @ctthermal, and weight sensations, as well as
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auditory effects, allowing for complex sensory development.

From the 1950s onward, construction and building play experienced a renaissance. It was recog
nized that these types of play contribute to the develagmh of mathematical, physical, and
chemical literacy, as well as logical thinking. During this period, the United States government
supported the integration of such tools into school curricula to establish a foundation in natural
sciences and mathemati¢slewitt, 2001).

Current educational trends also favor the use of construction and building play, as playful learning,
active experiential learning, and knowledge construction have become supported pedagogical
goals. McKnight and Mulligan (2012) emphasiz&  § G(KSaS G(Ge&LSa 2F LX) I @&
intuitive and informal knowledge, providing opportunities for differentiated mapping of thinking
YR &1Afftad ¢KSAN NBaSI ND#olviagabiltiasyhfoRgh Gpkehded NS y Q
tasks.

However, when introducing a new play material into the teachiegrning process, a key question
arises: how can the balance between the developmental impact of the play and the play experience
itself be maintained? Children do not necessarily prefer to plath what has the greatest
developmental potential. Therefore, researchers are increasingly focusing on the possibilities of
gamebased learning and methods for integrating various types of play into formal education
0.l o0otftéex HAHNUVLOD

Ly (2RIl & QaumarausconstrubtibnShinilingyand logic games aimed at developing spatial
abilities are available. Traditional construction toys are generally classified into three main
categories:
M2y a0 NHzOsa2y SfSYSyida RAALIFE@AY3I adevyozfaz -
HAAYLBENI OB 603S2YSINAROO &aKFLISAT
ot¥2RStf& YR I NOKAGSOUGMzNI £ &0 NUzOUG dzNB a ¢
Each category serves a distinct function, although overlaps frequently occur among them (Hewitt,
2001). The first group of toys can facilitate the integration of conceptual and visual thinkiilg
models and scale replicas enhance the perception of proportions and scale. A separate category is
occupied by logic and puzzle games specifically designed to develop mental spatiabskliss
mental rotation and transformation. These games t&neffective not only in early childhood but
also throughout school ag&lonethelessin domestic educational practice, they are mainly used
regularly by special education teachers, speech therapists, and less frequently by kindergarten
teachers, primary chool teachers, or language instructors, meaning their full potential often
NBYlFAyYya dzyRSNHzGAf AT SR oO0. 106t f&8X HAHNO D

The Tangram belongs to the second category and is one such game that supports cognitive
development in early childhood. Tangram is a Chinaszlp consisting of seven flat shapes: five
triangles, one square, and one parallelogram. The goal is to arrange all seven pieces to form various
figures, ensuring that none of the pieces overlap. Tangram is not only entertaining but also enhances
logicalthinking, visual memory, and spatial perception. Originally from China, the game dates back
to the Tang dynasty. It became popular in the West during the 19th century and remains one of the
most weltknown puzzle games. Tangram is easy to play; its caferattractive, and it optimally
develops the ability to recognize geometric shapes.
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5dzNAYy 3 £ SFENYyAYy3IZ RKSNAyYy3I (2 GKS NM¥zZ Sa Aa AYL
Tangram, consisting of one triangle, one rectangle, and one sqceameye used.

Figure 3: Tangram (source: Internet)

5. The Principles and Tool System of Montessori Pedagogy in the Context of Mathematical
Education

At the turn of the 19th and 20th centuries, new trends emerged in educational practice. The
developmentof these approaches was driven partly by criticism of classical pedagogy and partly by
the growing body of research in child psychology. During the formation of alternative pedagogies,
the work of outstanding educators who consciously stepped outside ttomdil teaching
frameworks and introduced novel perspectives to education became influential. Among the most
well-known figures are Celestin Freinet, Rudolf Steiner, Peter Petersen, Helen Parkhurst, and Maria
a2yliSaazNr o0{1T+os 3 ¢KIfYSAYSNE HAMpPUL D

Principks of Montessori Pedagogy

Ly az2yiSaaz2zNr fSFENYyAy3as ((KS OKAfR Aa
O2YYdzy AOF GA GBS SYy@ANRYYSY(d I yR &dzLlL} NI
aims to nurture children into fullyeleloped adults by emphasizing their innate potential.

al NAlF a2y (0Saaz2zNAQa LISRIFII2IAO0OLIE aedaidsSYy Aa ol as
that children develop best when they have the opportunity to engage independently at their own
pace. In taditional school practices, children are often passive recipients, whereas the Montessori
method encourages active participation, exploration, and creation. This approach also motivates
learners to work at their own speed and find success in their achiemw¢s, rather than seeking
external recognition or rewards.

¢tKS GSIFOKSNRa NeRfS Ay (dKAa aeaidsSy Ara yz2i0 G2
ment. Montessori developed various educational tools designed to encourage children to engage in
activities and enable independent learning. The essence of the method is that children work with
materials appropriate to their developmental level, gradually building their personality based on
internal motivation. Freedom and choice are central elememdth the teacher observing
FGGSYydA@gSte YR AYUSNBSyYyAy3a 2yfeé gKSYy G(GKS OKA

0KS OSyi
GKS OKA
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Overview of the Montessori Tool System: Mathematical Developmental Tools

Maria Montessori developed a complex system of educational toolsusing on various
developmental areas. One of the largest groups comprises sensory development tools, which
enhance touch, smell, sight, shape perception, as well as temperature and weight perception.
Additionally, cosmic education tools play a key rdégjing the foundation for geographical and
natural science knowledge. Physical education, music education and literacy teaching also utilize
their own specialized materials.

Particularly noteworthy is the group of tools related to mathematical educatiohickv are
especially effective in establishing number concepts and practicing basic arithmetic operations. One
of the greatest advantages of Montessori materials is that children experience learning as a playful,
hands2 y LINPOS&da 6. d® aSKSas mMdbppTtod

Montessor pedagogy places special emphasis on grounding number concepts and the playful
practice of fundamental mathematical operations. Numerous tools are available to support the
understanding and practice of addition and subtraction within the number rangetofl®. This
section presents six tools particularly suitable for fgsade children.

a) RedBlue Rods

The ReeBlue Rods (see Figure 4) are among the simplest Montessori tools used for teaching
mathematics. These wooden rods alternate between red duod bolors at onalecimeter intervals.

The shortest rod measures one decimeter, while the longest rod is teime¢ers (one meter) in
length.

Figure 4: Redlue Rods

The child places the rods one above the other according to their length. The vemp(irist the
shortest, labeled as 1. This is followed by the nextbket rod that is one unit longer; the child
counts its alternating colored segments, which represents 2. The child repeats and practices
arranging the rods by size. They discover thatltreest rod consists of 10 units. When counting

the rods placed on side A, the child counts 10 units, and similarly, when running a finger along the
stepped side B, the child also counts 10 steps. This discovery encourages further exploration and
activities (Gutec, 2004).

This tool is very simple yet offers versatile usage possibilities. Initially, the child learns to
differentiate the concepts of longer and shorter using the rods before they start learning to count.
Subsequently, the rods help in develogithe concept of numbers and play an important role in
learning addition and subtraction. They are also useful for introducing measurement units, such as
the decimeter and the meter.
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During the development of the number concept, the child discovers tlvatghorter rods can be
combined to form a rod equal in length to the-L@it rod (10 decimeters), thus practicing number
decomposition. The child also notices that every rod starts with a red segment, but not all rods end
with a red segment. From this, thehild infers that rods ending with a blue segment represent even
YydzYo SNAZ 6KAES GK2aS SyRAy3 gAGK || NBR asS3avySy

b) Sandpaper Number Cards and Operation Symbols

The sandpaper number cards (see Figure 5) consistunferals cut out from sandpaper and
mounted on cardboard sheets.

8

Figure 5: Sandpaper Number Cards

The child traces the contour of the numeral with their finger, which helps them memorize its shape
better, as they not only see but also touch and feel itf a SKS&aX mMdbpdpT O P C2NI (K
play an important role in learning the writing and recognition of numerals. They are similar to the
cards used for teaching letter writing. These cards are introduced to the chilebgtefep. The
educatorprét Sy ia G(GKSY o6& aleéAayds F2N SEIFYLESS Ga¢KAA
Aa alSR G2 aStSOG GKS NBljdzSaidSR OFNR FNRY (K
tools can also be used in conjunction with other Montessori mater enabling the child to
understand that the numeral two corresponds to two objects (e.g., two discs) (Gutec, 2004).

c) Numbers and Counters

The numbers and counters set (see Figure 6) consists of-admpartment box. One compartment
contains red cadboard cutout numbers from 1 to 10, while the other compartment holds 55 red
counters.

|
¢ e®

©
.‘(p

Figure 6: Numbers and Counters
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The basic operation that children perform with this tool is to place the numbers side by side in
ascending order, then place the coens under the numbers in pairs. This task is more challenging

than using the reeblue rods or the bead rods, because the counters are not connected as a unit but
must be grouped individually according to the value indicated by the number. When the counters
are placed in pairs, it becomes clearly visible which numbers are odd, as there will always be one
counter left alone in the center for odd numbers. The literature mainly discusses this paired
arrangement, but this tool can be used in various otherwaysag St f 0. ® aSKSazI wmd

d) Bead Rods

The bead rods (see Figure 7) are also very simple yet versatile tools. They consist of larger beads
strung on a wire, forming rotike shapes.

Figure 7: Bead Rods

In the classic Montessori toolset, each bead rodregponding to a number has its own color as
follows: Zred, 2green, 3pink, 4lemon yellow, Sight blue, 6purple, #white, 8brown, 9dark
blue,and 182 f RSy 0. ® aSKSas mppro o

e) Addition Teaching Stripe Board
The additional teaching stripe board @ssentially a grid board (see Figure 8), consisting of 18

columns and 12 rows.
oyl

Figure 8: Addition Teaching Stripe Board

The columns at the top of the board are numbered from 1 to 18, as shown in the picture. Numbers
up to 10 are written in red, and theaumber 10 is followed by a vertical red line indicating the
transition past ten. The numbers from 11 to 18 are written in blue. The board comes with a set of
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red and blue wooden strips of varying lengths corresponding to the numerical value they represent.
This tool is suitable for practicing addition, and through using the board, the child can also learn the
properties of addition. (Ujhelyi, 2006)

f) Subtraction tasks and differences

The set of tools for subtraction tasks and differences is very sinmoleuelike the previous tools, is
used exclusively for practicing subtraction (see Figure 9).

Figure 9: Substraction tasks and differences

It consists of a twacompartment box, with subtraction cards in one compartment and the
differences in the other. €S OKAf RNByQa (Fa1 Aa G2 YFGOK O
corresponding results. The set also includes a table of differences, which allows fohessding

(Qlson, 2015).

Figure 10: Re@lue Rods in Use

6. The Diened/arga Method: Teaching Tds and Dienes Blocks

w2ttty 5ASySa 62NJ SR 6A0K KdzyRNBR&a 2F GSI OKSN
understanding and enthusiasm for mathematics. He traveled nearly the entire world, advocating his
methods which emphasize that play is thesh effective tool for teaching mathematics. One of
5ASySaQ O2NB LINAYOALX Sa ¢glta OGKIFIG YFGKSYFOGAO
thought, especially if combined with games, manipulative tools, dance, and storytelling. His famous
sayingwa¥ GDAGS YS | YIOGKSYFGAOIE AGNHzOGdzZNB:Z | yR
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the thought proces®sf children under 12 is fundamentally constructive, and therefore most children
are not yet capable of understanding abstract problems that relyaoalytical thinking. For this
reason, he placed playfulness, movement, music, singing, and storytelling activities at the center of
teaching. He emphasized the importance of children experiencing learning within their own physical
and intellectual enviroments.

Dienes viewed mathematics education as a tool for the complex development of personality.
Instead of competition, he encouraged group collaboration and shared play. He was among the first
to openly state that in learning, differences among child@®e not only gradual, but also
gualitative. He held that every child reaches a concept through different paths, so grouping by ability
does not necessarily create homogeneous groups.

Moreover, Dienes further developed the theory of meaningful learningdéfteonstrated that rote
learning is less applicable in mathematics because the focus is on structure rather than content. He
saw the essence of mathematical thinking in oparded, infinite thinking.

According to him, learning is based on three types ofpla

Mdi NBLIF NI G2NE 3 YSa 0FNBS SELX 2Nl a2y0
Hd G§NUzOGdzNBR 3FYS&a 63dzZARSR 206aSNWla2y |yR S
odi N} OaOS 3IIFYSa 61 LI AOFa2yY YR NBAYTF2NDSYS)

Dienes divided the process of concept formation into six stages:

MACNBES LX I @&

Hat £ @Fdzt | Oa@Aie

od S NOKAY 3 FRdBER YY2y TSI

nawSLINSaASYy Ul a2y

pd eyYoztAll a2y

CAC2NXYIF AT a2y
He also emphasized the principle of mathematical variability. The essence of this principle is that a
O2yOSLIi &aK2dzZ R RS@St2LJ Ay OKAfRNBYQad YAYyRa Y
different concete representations (perceptual variation, multiple concretizations).

He was firmly convinced that construction should precede analysis, since analytical thinking
becomes conscious only later, around the age of 12.

Teaching tools and Dienes blocks

Dienes @veloped numerous playful teaching tools that encouraged thinking not only for children,
but also for adults. His be&hown invention is the Dienes block (also known in English as Dienes
Multibase Arithmetic Blocks), which aids in understanding positionaiber systems. He believed
that the decimal system can only be truly understood if learners are also introduced to other
number systems.
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Figure 11: Dieneblocks (source: internet)

The Dienes logical set is also excellently suited for the playful &diomdof set theory and logical
thinking, as it consists of elements with various shapes and properties. The elements are classified

by:

f { KFLISY &aldzr NBaz OANDfSazr GNRFy3AfSa
T /2t 2NY o0fdzST NBRX &Stf2g> ANBSY

T {ATSY avlrfft 2NJfl NHBS

T { dzNFI OSY K2fft2¢ 2N az2f AR

Figue 12: The Dienes logical set (source: internet)

w2faGty 5ASySa yR (KS aSikK2R2f23& 2F tfl &7FdAf

One of the most important challenges of modern mathematics education is to ensure that
mathematics does not appear to learneas an abstract, dry science, but rather becomes a vivid,
SELX 2N} G2NB fSINYyAy3a LINRPOSaad ¢KS LISRII23IA0 T
at achieving this goal. Their key effort was to spread mathematics education based on playful,
exped SY ALt € SFENYyAy3 GKFG odzAif Ra 2y OKAf RNBYyQa
B2taGty 5ASYSas YIFOGKSYFGAOALY YR SRdzOF G2NE | A
ONBI 6ABS | OGAgAGed | S 0 Sdtriche Snd thereforeiduriddgldainiRgNs y Q
active experience and discovery should take precedence over the mere transmission of fixed
knowledge. According to him:

M KS G4SFOKSNJ A&  3dzZARS:T y20G F (1{y2¢f SR3IS
HA@KS &2dNDS 2F |HEZBB8RIFOSE HRE SOKEBANEB &SI OKS
O YIiISNYIf Y2o@la2y A& ONUZOAFEX y20 SEGSNYI -
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5ASySaQ C2dzNJ t SRF3I23A0FE t NAYOALX Sa

Md@KS t NAYOALX S 2F 58YyLFYAOQOAY 9yadiNBEa O2yasydz
adF 3S3aYhi 8RB0 LIALENT Qéfo%maﬁlvb@ameuyyf AT o2
HAKS t NAYOALIX S 2F /2yaiNHzOa@AaYY ¢KS OKAfR
2y O2yaidNHzOe2ya |yR | Oa@S Sy3ar3aSySyido
OMKS tNAYOALX S 2F alGKSYlaOlf I QAPSABKSY'
OKAf RNBY SyO2dzyiSNJ YIye @FNARlFa2ya 2F | 3IA
MM ®EKS t NAYOALX S 2F t SNOSLJidzl £ +F NRAIFOoAf AGEY
FYR € SEFENYFEotS GKNRBdAZAK YdzZ aLX S LISNODSLBOE S

The Six Stages of Concept Formation (Beh Q [ S Ny Ay 3 {GF 3ISao

MICNBS LXl&Yy ¢KS OKAftR SELX 2NBa (KS 22t Ly
Ha{ O NHZOU dzZNBR L)t | 82 DENYIBRST826 BYRUNBA 6§22t @
od yrfeaAra FyR aSINODKAy3I F2NJ 02YY2y FSI ddNE

AL oA e

nawSLINBaSylilsaz2yY?2 B NJS KIS QLA RYOs@®2 y
pdevYoztAlla2yyY DNI LIKAO StSYSyida GN¥yafFz2Ny .
CAC2NXIFEATFoa2yY ¢KS € SFNYSNI IFLILX ASa yR dzaS

Play as a Learning Tool

Dienes not only formulated his principles theoretically, but also developed cantoets and

games. These are not only entertaining but also demand intensive intellectual work from children,

simultaneously developing logical thinking and probisofving skills. Experiences gained through
play lead to deeper understanding because leasne

T [ SFNY GKNRdzZAK GKSANI 248y SyaSa FyR Y2@S
¢ I'NB y20 FFNFIAR 2F YIF1Ay3a YAaal1Sa
T ' NB I Oa@S LI NBOALIYGA AY GKS fSIFENYyAy3d L

T CAYR 228 Ay tSINYyAy3

Dienes paid special attention to incorporating musical, moverbased, and storytelling elements,
recognzing that these activities carry hidden mathematical structy@sbrenti, 2019).

Opportunities for Classroom Application

Traditional curriculum mathematics education is often overcrowded and abstract, seldom building
2y OKAft RNByQa Si mfinafios. yh@dtiast|thé Rienks/appraRcli & experience
centered and childriendly, considering individual differences and supporting interdisciplinary and
K2t Aa0A0 LISNAEZ2YIfAlGe RSOSt2LIVYSYyiGd® ¢ KSctéd$or OKSN
OKAf RNByQa SOSNBERIFIe SELSNASYyOSas IRIFLW GKSY |
discovering connections through their own explorations. Cooperative learning methods; open
ended tasks, and group problesolving are tools that promotecéive student participation and
success¥22 f 1ty 5ASySaQ LISRIFI2IAO0LE £S3FO8 NBYlIAya
as a fundamental principle that learning must be experiential, acthatyed, and rooted in the

OKAf RQ& A Yy S NibngHisNietRoddlogyRiot Brtyfakilbted mathematical knowledge

F OljdzA AAGA2Y odzi If a2 adzZll2NIia G§KS RS@St 2LIYSy
raising an opemminded, critically thinking, and independently learning generation.

28



e HPR n Co-funded by
E RM’O Y the European Union

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

7. The Poy-Universe Game Family

LY @Sy SR 0 Saxdyh vistal artist] theZPblniverse game family aims to connect art
with mathematics through its simplicity. This game family not only targets students with
outstanding logical thinking skills in mathetiea, but also seeks to engage those who excel in
artistic styles through its formal design and simple color scheme. By linking art with formal
structures, the learner uses both hemispheres of the brain, fostering thinking and forming systems

of relations.

Figure 13: The three basic shapes of the Rbiywerse

The PolyUniverse game family is built upon three basic shapes: circle, triangle, and square. Each set
based on these shapes consists of 24 game pieces. The colors of the game family are red, green,
yellow, and blue. Every game piece contains all four colors, which makes the game very eye
catching. The base color is the color of the central area of the specific game piece. Each game piece
can be divided into four sizZieased parts: the base elementpdA), the large part (N), the medium

part (K), the small part (P), and in the case of the square, there is also a whole flary(§)A 6 S i |

2022).

8 4 2 1 8 4 2 112 8 4 2 1

Figure 14: All four colors are present on the Pdhjverse game pieces

How can we play with this gaafamily? They can be connected at the vertices, along the edges, or

T in the case of circlas along the diameter, based on color or shape. The variations are countless.
The connections can be shifted or slid depending on what shape we want to createtovaviant

to demonstrate to the learners. Closed shapes can also be built: from all the triangles, one large
triangle; from all the squares, one large square; or from all the circles, one large circle. Open shapes
can be formed as well, connecting piecesarding to certain rules, by shape or color.

We can even recreate the shapes of objects around us usingdlygJniversegame family, utilizing
either identical or different game pieces.
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Figure 15: The complete Pdliniverse set

Ay B o

Figure 16: Joining BeUniverse elements at the edges

A
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Figure 17: Joining Pelyniverseelements at the vertices

Over the past ten years, this game has been tested by thousands of teachers and students of various
age groups (6 to 18 years old) in hundreds of institutions amdnts (school workshops,
O2y FSNBYyOS&asx aF NI FyR YIFIKSYIFIGAOaé¢ FSaadAglrtasz

v |.. e

Figure 18: Sliding assembly of POlyiverseelements
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In their study, Debrenti and Bella (2025) introduced the Réiyverse game family to students in
grades ¢VI and mathematically gifted high schoolers. Their findings revealed improved attitudes
G26FNR YIGKSYFGAOE YR RSY2yAaGN) 0SSR tinllingl 2 2 |
personal development, language, mathematics, and art. The handapproach also fostered
creativity, engagement, and confidence among students.

8. ThePoly-UniverseSd: An Engaging Educational Tool

ThePolyUniverseset consists of simple geometric shapes that follow a clear proportional system.
Its vibrant color@nd variety immediately captivate users, inspiring them to create and explore. This
process of discovery is engaging and enjoyable, where participants naturally produce outcomes,
solve problems, and create new forms. Completing a shape encourages furthtaration,
modification, and reconfiguration, deepening the learning experience.

ThePolyUniverseset serves as a powerful tool in experiential education. According to the principles

of experiential learning, key goals include motivating learners throajive participation and
Syez2etofS OGAQGAGASA GKFG SyO2dz2Ny 3S GKSY G2 S
combinations and forms make it highly adaptable for integration into various elementary school
subjects as a didactic game. Thghugameplay, students collaborate, analyze, and evaluate while
solving problems all within an enjoyable learning experience that prepares them for-Iral
challenges.

Successful use of the set requires careful planning. Game rules must be precidearn all
players, and trial sessions should precede actual gameplay. It is important to ensure that the
experience remains enjoyable for the children and that every student in the class can participate.
ThePolyUniverseset is safe and suitable for alfje groups.

Highrquality games provide significant benefits for learners by offering opportunities for choice,
adaptability, and active engagement. Carefully designed to align with cognitive and mathematical
structures, these games support the integratioh diverse forms of knowledge and promote
meaningful learning connections (Debrenti, 2024a). The-Balyerse game family is one such high
quality game.

The Use of the Game Across Different Subjects

ThePolyUniversegame set can be utilized as a didac¢bol in various subjects. It can be integrated

into weekly or daily thematic lessons, adapting to the opportunities these topics provide. The first
subject where we tested the set was mathematics. Within this subject, the pieces were used as tools
to assist first graders in learning addition and subtraction.

The second subject in which we tried the game was art, also with first graders. The students traced
around the shapes to create pictures and then painted them with watercolors, choosing their
favorite colors.

The next two subjects where the game set was used were native language and personality
development, again, with first grader®ebrenti (2024b) found that learners are receptive to new
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learning experiences and demonstrate a willingness to cotltbavith the teacher when exploring
new, unfamiliar tools, even in case of other classes.

Detailed Description of the Didactic Game Used in the Native Language Class

Objective: To recognize phonological phenomena and consciously apply phoneme awareness:
blending phonemes represented by letters.

¢SFOKSNY . Stftl IFaylf !'yyl Yt NRI

blIYS 2F (KS SESNOA&Sk3IALIYSY a[S0Qa LXIlé& gAlGK &
Preparation: Associate small printed letters with the colors red, yellow, green, and blue, and display
these colors on th board. Underneath each color, hang the corresponding small printed letter. In

my case, the lettep is associated with red, with yellow, c with green, andk with blue. For this
exercise, we also need colored dice, which can be made out of cardbo&dliCehhas four sides

colored with the four colors, and the remaining two sides have question marks. When someone rolls
a question mark, they can choose from the available options described below.

Next, take out the trianglshaped PoluJniverse set and dcuss the meanings related to the sizes
of its elements:

T ¢KS O2t2NJ 2F GKS o01aS StSYSyid O2NNBaLRy

T LT  &a0dzRSyd NRffta GKS alyYS O02ft2NJ 2y (¢
KFrgS G2 aleé | ¢g2NRKOYRS a2¢z/ RSHbaasdoONbyS

T LT GKS fFNBS aAi S O2f2NJ I LJJISIFNB 2y (KS
0KS o01@Sa@dz/ RN

T LT GKS YSRAdzY aAl S 02t 2NJ FLIISIFNEZ@GIKS .
d2dzyR Aa G8® flaild LK2ySY

T LT GKS avlrtft aialsS 02t 2N I LIJSHFNRTE (KS a
O2@2NJ2dzyR 'y@gKSNBE Ay (GUKS g2NRO

f ¢KS 3rYS AGasStTFy

After explaining the rules and colors, place the triarghi@pedPolyUniversepieces into a small

bag. Ask a studenbtdraw one piece from the bag and show it to the others. The student names or
pronounces the letter corresponding to the base color of the piece, then rolls the color dice. They
look at the color on the dice and then check their own piece to see what tacdording to the
color:

T .1aS O2t2N) alé& I ¢g2NR adlNby3a gAGK GKI
T [FNBS &aAl S O2t2N)Y alé | yIYS &G Nby3 A
T aSRAdzy aA1 S 02t 2N)N a&até I g2NR SYyRAYy3A 4GA
T {YLff aATS O2f2N¥Y aleée | ¢g2NR O2yilAyAy3

T vdzSa e 2yKS | N ¥REYy (G OK22aSa FNRBY (KS 0620

At first, the exercise proceeds slowly, as all students need to understand the rules. Once every
student has tried and understands the game, as&@ond time limit can be introduced for thinking.
After the time runs out, those who answer correctly may receive extra points. Stickers can be
awarded to the students with the most points (Bella, 2023).
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Advanced Version of the Exercise/Game:

Once all students are familiar and comfortable with the basic exercise, thieuttiff can be
increased. Students are then required to say words that they can also write down (since during the
early stages of learning letters, not all letters may yet be known). The new task is to write the spoken
word with handwritten letters.

SummaryFinally, ask the students to drawPalyUniverseelement and write down a word for each
possible category:

T ! 2NR adGlFNby3a gAGK GKS ol asS O02f 2N az2dzy
T ! yIFEYS adGdFNpy3a gAGK (GKS oFasS 02t 2N azdzy
T ! g2NR SYRAYy3 gA0GK GKS 01 &S O2f 2N az2dzyR
T ! g2NR O2vhlaByOa 2NKH2dzyR | YESKSNBE Ay i
f tdzN1L>R2&aSk. SySuUiGa 2F (KAa 9ESNDAASY

T {GdzRSyi(ia SELIYR FYR RS@St2L) GKSANI 20! o
T ¢KSANI I gSyea2y NBYlFIAya F20dzaSR (KNP dzIK 2 d;
1 ¢KSe Ydzad LI & FgSyoe2y y2i 2yte GNE®PKSAN
T 2KAfS LXIlIeAy3ar GKSe GKAY]1l YR £SFENY 6Ad

Applicable Level: Primarily for primary school students, but the exercise can also be adapted for
secondary school learners.

Didactic Game Used in Personality Development Cl&ssla, 203)

Goal of the exercise/game: To express basic emotions using nonverbal elements and to convey
simple verbal and nonverbal messages.

Name of the exercise/game: How do | feel?
Steps of the exercise/game:

Preparation: Assign emotions to the colors red, y&llgreen, and blue, and display these colors on
the board. Represent the emotions with figures as well.

In my case:
T wSR I Fy3aSNJ
T ,Sttz2e¢ T KlLJLJ)\ySéé
T DNBSy I 22@& Ay G(GKS 2dziR22NX&A

T . tdsS T éfSSLJ)\ySaa

Discuss the meaning of the colors with the students. Then takethe triangleshapedPoly
Universeset and explain the meaning of the element sizes:

A

T ¢KS o6lFlasS O02f2N) aK2ga (GUKS LINAYINER SY2oa2Yy
T ¢KS tFNBHS aA1S akKz2¢éa oKIG Y280 AybdzsSyOoS
T ¢KS YSRAdzY &A1 S aKz2ga YRKITISSK& yfa%am OKIF N
T ¢KS avyrtt &aAl S SELINBaasSa GKS tSrad OKIN
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The exercise/game itself:

After discussing the rules and colors, ask the students to choose elements to express their emotions.
After everyone has chosen, they take turns explainvhyg they selected the figure of that particular
color.

Advancement of the exercise/game:

Once everyone has shared their opinions, bring out the square and-shrafged sets as well, and
ask them to choose elements with colors matching their emotionscaedte/build something that
best represents them.

Summary: Finally, ask the students to draw their weekend or a day, coloring the people with the
colors red, yellow, green, and blue depending on how they felt.

Why is this exercise beneficial?
Md{ (dzRSySizaa SEKININI SY2e2ya Y2NB Slhaiate yR 02
HA GdzRSyGa gAGK || fAYAGSR @20Fo6dz I NBE FNB y2
Applicable level: Primarily for primary school students but can also be used with secondarly schoo
students.

School subjects: Personality development, moral education, but can be partially applied to setting
the mood in any subject.

NOTES

1. Emotions can be assigned to any color depending on the goal of the exercise. The exercise
does not have to beone fully; parts of it can be applied separately.

2. Based on students' enthusiasm, | considered not only designing a didactic game with the
PolyUniversesets but also holding a full class based on the game elements. This was in the
personality developmet subject.

Figure 19: Possible combined applications of Rbiliverse elements
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9. Math Relay Race with the Polyniverse Game Family

One of the student&favorites in math lessons is thdath Relay RacéBella, 2023). The rules are
more complex, @ | usually play this game with fourth graders. | use this game mostly during review
and systematizing lessons. With the RUOlgiverse game set, | can make the game more complex
and creative.

| divide the students into teams of8players (usually | appuiteam captains to ensure fairness,

and then the captains choose their teammates one by one). Each team receives a worksheet with
tasks. They can all get the same worksheet (in which case students work at their desks and run to
fetch something like Polyniverse pieces), or if we want them to calculate at the board, the
worksheets are similar but not identical. The task sets vary in difficulty, gradually getting harder,
and there is always one more task than the number of players per team. The last tiaskmsst

difficult and complex.

After receiving the tasks, the teams distribute the tasks among themselves. The last task goes to the
team captain, who can choose a partner from their team to help solve it. Players go to the board in
turn according to théask numbers, solve the problem, then run back to their seats. The next player
can only start once the previous player has sat down.

For example, if they need to collect Pdlyiverse game pieces from a basket after solving a
problem, the player runs tohie basket, takes a piece, returns to their seat, and only then can the
next player begin solving.

There is a time limit of 2 minutes per task, except for the last one (which lasts until one team finishes
first), and the time is measured with a timer. blayer gets stuck and cannot finish within 2 minutes,
they can call a teammate for help, and the time limit is lifted. They keep working until they find the
correct solution.

The teacher/game leader checks the correctness of the solutions. The winningstéaenone that
finishes first.

In larger classes, to prevent the naative team members from getting bored, | give them a coloring
task related to math. In this case, the winning team is the one that finishes the tasks first, has at
least one correctlcompleted coloring sheet, and can assemble the predetermined-BPoilyerse
shape from the collected pieces.

The game is a bit complicated at first, and the rules might be challenging to follow, but by the second
or third attempt, students get the hang df iThey enjoy it and hardly notice they have spent the
whole lesson solving problems, reviewing, and creating while playing.

In this way, the PolJniverse game becomes an integral part of the sequence of rules, but the tasks
cannot be fully completed witbut it. These lessons are influenced by constructivist principles, as
0KS &a0dzRSyid Aa FOGAGBS FyR Sy3ar3aSRed ¢KS (S| OKS
followed, checking solutions, and helping teams if they get stuck.

The goal is solvingroblems and helping each other, with motivation coming from within. The whole
process is discussed afterward, including reasons for failure. Students learn from their mistakes and
strive not to repeat them next time (Bella, 2023).
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NONFORMAL EDUCTPON SETTINGS
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houses a uniqueollection of abstract art in France: the Albétenegger Donation.

¢CKS 9aLJ} OS RS ftQ! Nli /2yONBG o0SIHOd0 RS@St 2L A
three complementary missions:

Mdi KS ozyasmzlazy YRt RNBIR2ERIPOBZYTKS ! £ 0SSN
Hd NBaSIF NOK Y}\éé 2y > OSYUNBR I NRdzy R G SYLI2 NI

O2yySOes2yad 0SG6SSy GKS ¢g2NJa Ay (GKS 0O02ftfS
oaq y SRdzOIazylf YAdaaAz2ysS GKNRAzZZIK SEIKADAa2Y

¢CKS LINAYINE 202SO0GAQGS 2F GKS 9aL) OS RS f Q! NI
among the widest possible audience. With artistic education at the heart of its mission, it has always
placed a strong emphasis on pedagogy, establishiom fthe outset a dedicated structure to
welcome young visitors from schools and leisure time settings.

Thanks to its unique position, the centre has received recognition and support from the French
Ministry of Culture, the Regional Directorate of Culturtiaits for Provencelpes/ $ S R Q! T dzNJ
South ProvenceAlpes/ § 1S RQ! T dzNJ wNaHtikn&syDEpartmiér, and theJSaivn of
MouansSartoux.
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From its ineption, the eac. has placed artistic and cultural education at the core of its mission. It
has developed a rigous approach to mediation, ming to raise public awarenessspecially
among young people of abstract art. This commitment was embodied in tbeening of the

I G St AdSgediquekJEducational Workshops) in 1998, a space dedicated to welcoming young
audiences.

The Public Eraggement Department and the Edational Workshops at the eac. offer a wide range

of artistic and cultural education activitiesuch as guided tours, hands artistic workshops, and
various cultural gperiences designed for all diences from the very young to the elderly. The
eac. works with numries, kindergartens, childmilers, and also with senior residents in care homes
(EHPAD), as well as schoolchildren, children during leisure time, those with disabilities, and
individuals from soailly disadvantaged backgrounds.

Training sessions re&d to exhibitions are also ganised for a wide range of audiences. The eac.
supports pofessionals, students, and individuals who wish to deepen their knowledge and skills in
cultural education and art mediation.

These training programmes are aimed at: teachers (from nursery to higher education) and other
professionals from the national edation system; educators, spetised educators, early childhood
educators, youth protection educators; early years professionals such as childmindenstapare
assistants, nursery aststs; social, educational or medical intermediaries; saxacatioral or
cultural facilitators; students in cultural mediation and educationd anembers of the general
public

The eac. regards tistic education asafundamént £ G 22t F2NJ OKAf RNByQa R
curiosity, creativity, and critical thinking.offers young people a space for personal expression and
encourages opemmindedness. By introducing chith to art from an early age, the eac. contributes

to the development of a shared culture, as well as to fostering &vlee and respect for divetgi

£ -
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¢CKNRdzZAK A& GFNA2dza AYAOGAFGAGSas GKS 9aLl OS R
aesthetic discipline: it is a powerful lever fedluca tion, inclusion, and social cohesion.

LG Aa GKSNBF2NB 2yfteée yliddaNFt dGdKFEG GKS 9a4dJ OS
GAO YR [/ dzf Gdz2NT £ 9RdzOFGA2Y 09!/ 0 LINRPINFYYS 2
Grasse.

CKS amMAMAE9N/ Lzt AO LIRfAOE AYAUAFGAGS I dzy OKS
Nationd Education. Its goal is to sare universal accede artistic and cultural edudan for all
young people aged 0 to 18, across all regions, throughout tobhoding.

The primary objective is to enable 100% of young people in a given area (in this case, the 23
municipalitiesof the agglomeration) to berfg from a highquality artistic and cultural education
pathwayt without exception.

Figure 5Extensiondd F N Rdz OKNGSFdz RS a2dztyaszr LI eal3AxadsS DAf

2. EAC Espace de I'Art Concret
The key principles of 100% Artistic and Cultural Education (100% EAC):
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100% EAC embodiéise ambition to make art and culture a fundamental right for all children and
young people, by ensuring a complete, coherent, and shared arg@stication rooted in local

communities.
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3. Below are some of the key benefits afediation in front of artworks

Mediation in front of artworks whether artistic, cultural, or historicalplays a fundametal role in
public engagement and understanding. It serves as a bridge between the artwork and the viewer,
facilitating access to interpretations, evoking emotions, and enriching the overall experience.

Figure 10Visite scolaire dans lecadredu febti¥ ! NIi t f F aGAljdzS§ RSa 902t Sa o6

ENHANCING UNDERSTANDING

Mediation provides historical, cultural, or technical context for the artwork. Without this
framework, some works may appear opaqgue or inaccessible. By explaining the contextiohcrea
GKS FITNIAadQa AyiaSyidiizyas (GKS (GSOKyAljdzSa dzaSR
viewer gain a deeper wlerstanding of the work and g@peciate its richness.
FOSTERING EMOTION AND ENGAGEMENT

Well-designedmediation aims to provoke entions. A mediator can guide the viewer through an
emotional exploration of the artwork by asking opended questios or drawing attention to
specific details. This akes the experience more imnmave and engaging. The goal is to move
beyond a purely intékctual framework and enable an ertional connection with the art..

STIMULATING PERSONAL REFLECTION

Effective mediabn does more than simply prale information. It invites reflection by offering
avenues for interpretation without imposing a singlettruThis encourages viewers to form their
own opinions, challeng&leas, and nurture their cremity. It may also prompt them to question
society, art, or their own beliefs.
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MAKING ART ACCESSIBLE TO ALL

One of the great strengths of mediation is itsldap to democratise access to art. Artworks can be
intimidating for some, especially if they originate from unfamiliar times or cultures. Mediation helps
make art more approachable and understandable, even for those who are pettexor regular
museumgoers.

Figure11! 6 St ASNJ . 1 6& +AaAidsS RIya fQSELRaArAiGAzy 5Sa RSa
AlbersHonegge> 6 ONBRAG LIK2G2 Sl Oo

ENCOURAGING INTERACTION AND DIALOGUE

Guided tours, workshops, and discussions around artworks create spac@schange. Mediation
is not a monologue but a dialogue that invites the public to participasking questions, sharing
impressions, and discussing artworks. This results in a rich and diverse collective experience.

STRENGTHENING EDUCATIONAL IMPACT

Mediation is often used in educational settings to introduce young audiences or the general public
to art and culturelt allows artworks to be intgrated into broader programmes, linked to themes
such as historysociology, politics, or plesophy. It is a waof conveying knowledge while fostering
critical thinking.

PROMOTING INCLUSION AND DIVERSITY

Mediation can also be used to promote an inclusive approach by taking into account diverse
audiences school groups, people with disabilities, international st and more. For example,
some mediations are adapted to be more accessible to the visually impaired or deaf, using tools
such as audio descriptions or sign language interpreters.
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RENEWING THE ART EXPERIENCE

A mediator can offer innovative approachést renew the experience of an artwork. Instead of
merely viewing the piece, visitors may be invited to interact with it or engage in sensory
explorationt by closing their eyes, listening to associated sounds, recreating scenes, or viewing the
artwork through a contemporary or personal lens.

4. Promoting inclusion and diversity

In summary, mediation goes far beyond technical explanation. It demystifies, opens up dialogue,
and most importantly, makes art accessible, engaging, and stimulating for ahstdrms a visit to
a museum or an art centre into a truly enriching and interactive experience.

Educational tools are primarily designed to facilitate understanding, engagement, and appropriation
of artworks or exhibitions by various audiences, partidylar

TRANSMITTING KNOWLEDGE

Explaining the historical, cultural, artistic, or scientific context of an artwork or exhibition. Providing
reference points to understand artistic processes, movements, materials, and more.

PROMOTING ACCESSIBILITY

Adapting contat for different audiences (children, school groups, people with disabilities; n
specialist visitors, etc.pffering various levels of interpretation: playful, simplifieddepth.

STIMULATING CURIOSITY AND INTERACTION

Encouraging an active attitudebsevation, questioning, dialoguencluding games, handm
activities, workshops, or interactive devices to capture attention.

SUPPORTING CULTURAL MEDIATORS

Providing resources for guided tours, educational workshops, and school visits.

5. EDUCATIONARAMES at the Espace de I'Art Concret

LE JEU DU VISEUR
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Created in 1993, Le Viseur is an educational tool imagined by Gottfried Honegger to introduce
children to concrete art and raise their awareness of visual perception. The game consists of simple
geometric shapes (squares, circles, rectangles, triangles) and primary colours (red, blue, yellow,
green), allowing for countless visual combinations and explorations.

In 2004, a portable version of the game was released, making it easier to use irs\ediaational
and cultural settings. More recently, a tactile version has been developed for visually impaired users.

Le Viseur is presented in a 33x33 cm case, containing:

wmMc GKAOl LI &da0O 0621 NR& o6onEon OYUO GKI
gKKOFNBE Odzi 2NJ LISNF2N} GSR G2 tt2¢ F2NJI
wHAN fFNBS o6FyRa Ay @FNAR2dza 6ARGKA FyR 02
wpn O2f2dzZNBR akKlLSa omn GNAFy3IESaz mn al
YAYA O0FyRaO®
Le Viseur aims to develop in khien an active and creative perception of the visual world around
GKSY® | OO2NRAYy3I (2 D2GOGFNASR | 2yS3IISNE aaSSAY
children to actively look to observe, analyse, and createrather than passively perceivet |
stimulates their imagination, aesthetic sensitivity, and ability to visually organise space.

The game stands out for its kaof strict rules, offering t@l freedom for players to invent their own

rules and compositions. This approach encourages p@aexpression and experimentation.

[ S #+A&4SdzNJ A4 6ARSte& dzaSR Ay (KS Sl OdQa SRdzOl i
for concrete art for children starting from nursery age. It is also employed in various educational

contexts such as chools, leisure centres, media libraries, and specialised institutiomgoster
creativity by encouraging children to create original visual compositions.

Thematic educational sheets are also available, addressing artistic concepts such as primary shapes,
curves and straight lines, form and linearity, cadence and rhythm, chaos and order, materiality, and
randomness.

In summary, Le Viseur is an innovative educational tool that combines art, play, and learning,
offering children a playful and creative intraction to concrete art and visual perception.
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GENERAL EDUCATIONAL OBJE@MIIMEBE VISEUR
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In 1995, Yves Rousguisto and Gottfried Honegger met at the Picasso Museureés Ambere Yves
Rousguisto wapresenting an installation using large reeds. Honedlgen invited him to design a
musical game for the eac.

¢CKS FAY gla G2 ONBFIGS Fy a2LSyé¢ G422t Ay GKS
and lendable (as the original version of Le Viseur was too large), with a practical arfiehdty
approach that allowed children to actively experience the situation.

The game was published in 1997 and consists of a plastic case divided into two parts (a transparent
lid and a yellow base). It contains:
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GSEG o0& D2KNASR 12yS33SNJ! GSEG o0& |, ©Sa

Several game suggestions: Game for 4 .n@lliGame for 7 ...grasp and place, Game for 11 ...
exchanging breaths, Game for 12 ...exchanging voices, Game for 14 .¢aximalie, Game for 8 or
more ...blocking and unblocking

Each proposed game is designed to last between 1 and 4 minutes.

[9 /! ww;

A game created by Swiss artist Rita Ernst in 2001.
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TACTILE GEOMETRY CASE

Educational Tool for the Visually Impaired

Adaptation of Le Veur by Gottfried Honegger Development: ClauGarrandesg Arrimage
Associdion.

The Tactile Geometry Case is an educational tool designed to allow visually impaired or blind
individuals to explore, manipulate, and understand the works in the Alddosieggr collection
through geometric shapes and a sensory, inclusive approach..

Inspired by the original game Le Viseur by Gottfried Honaggegame designed to teach
observation and spatial compositiorthis adapted version places a strong emphasis on touch,
gpatial perception, and artistic creation.

The aim of the tactilease is to use the tactile expence of different shapes (triangles, squares,
rec-tangles, circles, bandsic.) to: facilitate understaaiing of fundamental mathematical concepts
such as p@ne, volume, and spatial relationships; stimulate creativity throughmpmasition and
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arrangement actiities; develop spatial orientation skills and hamihd coordination; encourage
autonomy through a design entirely suited to users with visual impairments

Contents of the Case:
MdmMTnan YIFEIySeaO IS2YSINRO LIASO SéY

T yp 6KAGS LIASOSas YI3IySaO 2y 020K aARSa
T yp o0t O]l LASOSas [faz2 YI3IySeO 2y 020K 4
T ' GFrAflofS AKFLISay aldzZ NBaz NBOGlFy3tftSas
T +NA2dza aAl Say FNRY H OY (2 on OY
Hdav F2f Rl of S Y-ayéaé 021 NR o6cn E cdn OYOY
T /1y 6S dzaASR blid 2N OSNbOIFtte& F2NJ aLl ol f
odm NAIAR NI yéLJzNJJ OFrasy
f t N} OaOFf F2NJ Y20AftS dzaS oAy GKS Of I aaNp
nayKFEyOSR | O0SaaAroArtAadey
T [FoStatiy GMJR fFNHS LINR Y
T 1 A3K O2yaGNYald 60flFO1lkoKAGSO T2NJ dZaSNAR ¢

More recently, mediation tools related to é&«A 0 A U A2y a KI @S 0SSy RSaA3y
outreach department.

This department publishes its own tools specifically intendedcfoldren and teenagers. These
materials are created not only to explain concepts found in the exhibitions, but also to introduce
the core ideas of concrete art. They offer keys to understanding the different concepts presented.

The eac. is committed to maidg its exhibitions and content as access#mepossible to all types of
audiences. These tools etherefore designed for chitdn, but also for parents and families, who
are enouraged to use them for shared moments of explanation and enjoyment.

The items createdserve both as educational spprts related to the exhibition and as distraction
tools for children who may sometimes find visits long or may not feel represented in a contemporary
art centrer a space that aaseem, at first glance, exdlively fo adults.

Through the design of these tools, the eac. seeks to challenge and overturn that assumption.

DISCOVERY BAG

OEKAOAGAZ2Y YI IgReB@ddevrifsai S Y2y RS

51



1v' ) - Co-funded by
EARLYPOLY the European Union

EARLYPOLY Partnership 202lU0EKA220SCHI00252133

CKS G[AGGES 5Aa020SNE . 3¢ Aa |y Swyds@Hewdl@ y I f
by artist herman de vries. This resource offered young visitors a sensory approach through three
activities:

I KSNDI NARzV  OENY B FY®R ARSYyoaUOlI o2y

I &2Af NHzmoAyYy3a 3IFLYS G2 SE S

I a0Syid NBO23ayAeszy 3l YS

ThRSaS FTOUAGAGASE FAYSR G2 YIS (KS hMNthaRbdu®a 42
on direct expeienceand contemplation of nature.

egee

¢19 [L¢C[9 /hb/w9o9¢9 !tweL{¢eQf{ /! {09

A4
Gollection AlbersHonegger

This special case allows children to discogeplanations on how to use the items it contains,
AYGSNI OGAGS FlLYSaz FyR I fFYAYIGSR 0221€S0 (KI

The booklet, primarilyglesigned for children, alsocgludes content for adults and early readelts

visual design helps visitors easily distinguish between content for adults and for chilidhamks to

the use of icons featuringthee@a Y I a02 0> & LIJSOA | finfed at B\yBunge§ R T 2
audiences.

LUCIOLES BOOKLET

Dans la collection du Gip
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As part of the exhibition LuciolesRead and Play with Les Trois Ourses in the Cnap Collection, an
accompanying booklet was created for both children and adults, addressing the key concepts of the
exhibition: the artists and their ways of bringing ko R3S 'y R L & Ayidz2 OKA

By handling different textures, exploring forms, and engaging their senses, young visitors were
invited to immerse themselves in the world of the baoik all its many forms.
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THEPOLYUNIVERSEDUCATIONAEAME
Esp®S RS f QEANT) / 2y ONB

Figure 1PolyUniversec! y 9 RdzOF A2yt DFYS o0& W yz2a {11t al

Poly! YADSNES A& 'y SRdzOFGA2ylFf 3FYS RS@GSt2LISR 06
skilkbuilding system based on simple geometric shapesléitriangle, square) and combinations

of primary colours (red, blue, green, yellow). Each shape is presented in four different sizes, allowing
for a wide variety of visual configurations.

What sets this game aplaris its concept of scalshifting symmety, which provides a unique
framework for exploring gometry, combinatorics, and ¢pc. This approach helps users to develop
visual thinking, creativity, and problesolving skills.

1. Poly-Universe is at the heart of the Erasmus+ projects
Educational Apptations¢ ERASMUS+ PUBSIBject:

(t 2fyBA OSNARS Ay {OK22f 9RdzOl A Befvyisual métHodolody fos K A O
teaching mathematics. The project @pts an interdisiplinary approach, combining art, mathe
matics, and computationdhinkingto promote more intuiive and engaging learning.

The PUSE maetklological handbook offers tehing resources for educators, including task-exa
mples and formative assessment tools. It is designed for use with pupils of atl &ges preschool
to seconday schoat and is also suitable for students with special educational needs.

54



Co-funded by
the European Union

EARLYPOLY

EARLYPOLY Partnership 202lU0EKA220SCHI00252133

ResearckBased Benefits dPoly-Universe

Studies have shown that using Paljniverse apports the development of key competencies, inrclu
ding:
Ff32NAGKYAO GKRAPRANYVHEI YR LINROGESY
{LIalf gl NBySadaa |yR ONBlIa@AlR
[ 2ttt 102N a2y YR LISSNI O2YYdzyAOl a2y
{GdzRSy 0 Sy3I3ISYSYild YR Y2aQl a2y ®d

¢tKSasS aiAfta I NBE Ay ON&lcadiang Tontext, Svhich Jyloiitisds fthe A y
development of critical thinkingnd the ability toaddress corplex problems.

€eee

Figure 2

2. Using the PolUniverse game

Using the Poldniverse game with toddlers oside of school or educational setts (ages 4¢3).

Using the PolJniverse game with very young children outside formal schooling or educgtges

1¢3) can be dun and stimulating way to tnoduce basic geometric concepts while supporting
OKAf RNBYyQa O23yA0ADBS YR Y20G2NJ RSOSt2LISydo |
for this age group:

EXPLORING SHAPES AND COLOURS

Eduational Objectives

T 5S9St2L) NBO23ayAs2y 2F aAYLI S 3IS2YSINRO

f 9y O2dzNF 3S NBO23AyAsz2y 2F LINAYINE O2f 2 dzNA
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T 9y O02dzN) 38 aSyaz2NP2SEdNE N SB § dzhNB Kd LIS =

1 5SOSt2AD 0L ol f ORyNOBLA Al fafdpK YFaNR Yy ik o |
I 0 2nWdis
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Figure 3
ACTIVITY OUTLINE
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DEVELOPMENTAL BENEFITS
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This example activity withdB-Universe allows toddlers to engage with geometric concepts in a
simple and accessible way, while supporting their motor, cognitive, andsedsvelopment. It is

an excellent way to @pare children for an early aerstanding of mathematics, while offering them

a joyful and engaging learning environment.

WHY ACT FROM EARLY CHILDHOOD?

The first years of i are crucial for cognitive delopment and the construction of gender identity.
Studies have shown that girls and boys display similar mathematical skills from birth. However, a
performance gap begins to appear around ages, ®specially in mathematics, due to sociocultural
factors such a gender stereotypes.

Figured

UNESCO highlights that early learning activities, such as counting, building games, and manipula
GAY3 3IS2YSUINARO akKFILISazr adNBy3aaKSy 3FANI aQ O2y
Unfortunately, parents ofteroffer these activities less fgaiently to girls, influenced by unceaious
stereotypes.
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3. PolyUniverse from a Young Age
By offering varied activities

Mathematical awakeimg activities must be diveiA SR ' YR | RF LGSR (2 OKAf R
from age 1, sorting, classifying, and handling simple geometric shapes can be introduced. These
activities develop logic, fine motor skills,cannderstanding of basic mathematical concepts.

@ SyO2dzNF IAy3I FANI AQ LI NLAOALN GA2Y

It is essential to encourage lgirto take an active part in these activities. Educators and parents
should ensure equal opportuties for girls and boys, awting stereotyped games. For example,
offering girls building or spatial orientation games can stimulate their interest in mathesna

By raising awareness among parents and educators

Awareness campgns can help parents and edueces recognise and overcome thewn gender
stereotypes. Messages can be disseminated through educational raktetraining sessions, or
meetings with education professionals.

These activities with Polyniverse provide a fun and inclusive way to promote mathematics
learning from a very young age. They enable girls to develop essential skills in geometry and logical
reasoning while offeng equal opportuities to exlore and create, free from gender stereotypes.

By emphasising inclugiy and encouraging all chileh, regardless of gender, to participate actively,

you create a learning environment where girls can thrive.

EDJCATIONAL SUMMARY OF USINGBPRIVERSE FOR CHILDREN AGED 3TO 5

Figure 5

ACTIVITY OBJECTIVE

Allow children to discover, handle, and understand basic mathematical concepts (shapes, colours,
sizes) through free and intuitive play, while being thoughtfully supported to stimulate libgical
thinking and vocabulary.
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Activity steps
1. Let the children explore the game freely

w DA@S uszyﬁ@SN£8téM
G2 KIyRfS GKS akKkl LIS
20y ®

2. Observe their actions

w?2KAfS GKSe LXlex 2 26 OKAf RNBY ¢
GKSe@ YIYAUMerS 0KS LIASOSaK 52 (KSe& 02
RAGSNBY G akKlLSa FyR O02f 2dz2NAK

3. Support the child accordg to their discoveries:

wblFYS YR O02YYSyl 2y2deKi NB (KBSRRRED &S ONEPR,
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4. Play with the child to reinforce learning
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POLYUNIVERSE IN EARLY CHILDHOOD EDUCATION:
Shaping Competencerough Play in Finland

PolyUniverse is an innovative educational toolkit that bridges art and science. It consists of
simple geometric game pees (circles, triangles, and squares) in four sizes and four colors. Each
PolyUniverse piece contains all four primary colors (red, green, yellow, blue) and can be combined
by matching colors along edges or vertices, yielding countless playful confugstabotably, a
recent study introducing Polyniverse in elementary and secondary classrooms found improved
attitudes toward mathematics and versatility across subjeriacluding personal development,
language, mathematics, and arth & & 0 dzR Svify{iehdage@endS andi donfidence flourished
(Debrenti & Bella, 2025).

Earlyroly methodology refers to the pedagogical approach of applying theUrolerse toolkit in
early childhood education and care (ECEC). It adapts| Pgiyy @ S NXplSyudc-ledidpOténtial
G2 @2dzy3 OKA erRaNdeeds #n pacliad, EamBly Bfmphasizes hanads discovery,
open-ended play, and guided exploration using Pdlyiverse pieces. The aim is to support holistic
competence development in children agedc¢63throuch playful, inclusive, and pedagogically
grounded activities.

EarlyPoly builds on the idea that even very young children can engage with basic shapes and colors
in meaningful ways. For example, toddlers (age8)Ican handle the colorful pieces to explore
simple geometric concepts, like distinguishing circles vs. squares and recognizing primary color. Such
activities encourage sensory exploration and fine motor skills (by touching, picking, and placing
pieces) while laying foundations for spatial understand3d o6 S®3d S NYAYy I &
positional words likeext toandabovein a tangible context). As children maturego the preschool

years, Earlyoly methodology introduces more complex play scenariogilding patterns, creating
composite shapesand solving simple puzzlesalways througtplay. This playful approach aligns

with core early education principles by engaging childreadise, joyful learners.

b A=

Figure 1EarlyPoly STEAM Education meeting with ECEC teachers in Finland.
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1. Aligmment of Poly-Universe and EarRoly with Playful Learning

PolyUniverse and the Eatly2 f @ YS{iK2R2ft23¢& FfA3Iy yI (ddzNI @
framework in early childhood education (Karvonen et al, 2022). In Finland, play is not just recreation
but is consideredthe key mode of learnintpr young children. The National Core Curriculum for

Early Childhood Education and Care (ECEC) highlights play as a fundamental activity through which
children experience the world holistically. Children are seen aseaatjents in play, which brings

them joy and meaning while supporting their social, physical, and cognitive development. Research
and practice in Finnish ECEC emphasize that playful learning enables children to explore, observe,
create meaning, and learmosial rules in an integrated way. Crucially, adults are expectgairion

and support play, because when teachers genuinely play alongside children, they can better
dzy RSNE Gl YR OKAf RNBYyQad GKAY{Ay3a |IyR &adtefed 2t R
LISRIF 3238 dzy RSN1LIAYa CAyflyRQa 9/9/ aeaidsSyYz 6KS)
learning happens largely through guided play. By prioritizing learning through play, Finland has

Yy dzNJi dzZNS R OKAf RNByYy Qa Oulsing t8 latdr GoadderhiysReceSLaydfiddiRgs y O S
PolyUniverse aligns with this playful learning approach on multiple levels. FirstUnolgrse is
inherently playful: it presents mathematical and artistic concepts as a handgmme rather than

formal lkessons. Children manipulate brightly colored shapes, invent patterns, and make creative
decisions, often without realizing they are learning important concepts. This resonates with the
Finnish idea that in early childhood, theocesof play is more sigficant than any tangible product

2NJ a NR AK G -Uniyeiisg BayBedsionsare égn/ RSR ' YR RNRAGSY e OK
for instance, a child might joyfully experiment with fitting pieces together by color, essentially
learning about matchingrad symmetry through seinotivated play. Such intrinsically motivating

LI @ GoNARYy3IA LI SIFada2NB FyR 22@8¢ (G2 OKAfRNBY 6K
Second, PolJniverse supports a holistic, imaginative learning experience. Finnish playful learning
emphasizes that children use imagination and narrative in play to make sense of the world. With
PolyUniverse pieces, children can invent their own designs or even stories (e.g., treating shapes as
characters or objects) blending artistic creativity withll 3 A OF £ LI GG SNY Ay I d ¢ K¢
FYR Fo&aidNIy Ol F2N¥a SyO02dzNF 3S AYIIAYIlI GAOBS dza S«
Y2aF A0 a3 NRSyYyé FNRY OANDfSax Sy3dalr3aiay3a FSaildkKs
This reflects how Fmsh pedagogy values combining play, art, and exploration to developtibke

child Indeed, PoluUniverse was conceived to bridge art and mathematics; as such, it invites an
interdisciplinary form of play where drawing, building, storytelling, and prokéelving coexist.

This synergy mirrors the Finnish integrative approach in ECEC, where learning areas (such as math,
arts, and literacy) are not siloed but often intertwined within play themes and projects (Karvonen

et al., 2022).

The Finnish Experient®orkshop has played a central role in introducing Rémyverse across all

levels of education, from early childhood to secondary schools and teacher training. In the ECEC
context, its programs have emphasized how the toolkit can be adapted to merge iseiftichary

and phenomenorbased learning with play, positioning Paiiverse as both a playful manipulative

and a STEAM education resource. Through workshops (Figure 1)-sathong activities, teachers

and children explored ways in which geometryt, atorytelling, and problensolving naturally
intertwine when using the toolkit. This has demonstrated how Polf A 3SNBE S Ol y Sy NA
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established playful learning pedagogy while simultaneously supporting the broader integration of
STEAM practican early education.

SEITSEMAN
£ v

— SIETE

Figure 2: Numbers in multiple languages and representations in a Finnish early childhood education center.

Third, PolyUniverse play is chitdentered and inclusive, matching the participatory, inclusive
nature of Finnish playfulpedga2 38 ® Ly CAYyflyRQa 9/ 9/ OdzZ (dz2NB =
FOGAGAGASEAE YR F2fft2¢ (GKSANI AYyidSNBadaszs gA0K S
Early 2f & I+ OGABAGASE | NB Tt SEAO0t &Sorkxgniplethildsen mag 3 dzA
OK223aS 6KAOK aKFLIS 2NJ O2f2NJ G2 adlFNI gAGKZ 2
primarily to facilitate conditions for play (providing materials, space, and gentle guidance) and to
co-play as needed, rather than direct instriien. This aligns with participatory pedagogy where a
OKAf RQa @2A0S A& @GFfdzSR YR (GKSANI | 3&pivede Ay |
also naturally embodies anclusive approachecause it is opeended and norverbal; every child

in a group can engage with the shapes at their own level. When playing in a group setting, children
using PolyUniverse have opportunities to try out ideas together, collaborate, and share in the
GAYOf dzaA @S | LILINBF OK gKAOK yIR OAZ D HIiSHa a2
Core Curriculum, 2018). In short, Rbtlgiverse play creates a dialogic, interactive environment
much like the Finnish model where play is a dynamic process supporting creativity, social skills, and
enjoyment for all.

Finaly, the Poly YA @SNRS (22t 1AG FftA3aya 6AGK CAYyflYyRQA
building foundational skills under the guise of play. The Finnish Playful Learning framework is
credited with helping children develop confidence, collaboratikédlss and a positive attitude

toward learning. PoNUniverse contributes to similar outcomes. ffamebasedlearning format
encourages children to not fear mistakesthey can always rearrange pieces and try new
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configurations, which cultivates a mindsatexperimentation and resilience. By working together

on PolyUniverse puzzles or artwork, children practice communication and teamwork in a playful
context. Indeed, studies have found that using Rdhjverse tends to increase student engagement
andmoth @I GA2Yy | ONRPaad OFNAR2dza +3S INRdzLIAS |y STTFE
making learning fun and meaningful through chkskehtered play, joy in learning, holistic skill
development, and guided discovery all come together when youildreh learn with this toolkit.

2. Caoe Didactic Principles of Eafply in a Competenc8ased Playful Learning Context

A central aim of the Eafoly methodology is to support competence development in early
childhood through play. In Finnish Early GhiBl2 R 9 RdzOF GA2Y YR /I NS 09/
framed in terms of developing broanlansversal competencesa blend of knowledge, skills, values,
attitudes, and will that they will carry forward in life. The National Core Curriculum for ECE€>defi
several key competence areas: {hinking and learning2) Cultural competence, interaction, and
seltexpression (3) Taking care of oneself and managing everyday (4¢ Multiliteracy and ICT
competenceand (5)Participation and empowermer{Figue 1). Early 2 f @ Qa RARIF OGA O |
closely aligned with nurturing these competencies through playful, hamdsxperiences.

' ‘Thinking TRANSVERSAL COMPETENCES Participation

and learning and involvement

Multiliteracy and
. competence in information
Taking care of and communication

oneself and technology
_ managing daily life 2

Cultural competence,
interaction and
self-expression

o Rich world

> . of languages
S - Pedagogical activitiesin /| Diverse

- & ) early childhood education it
S o o earily cni ooda educatlion = E expression
R — é and care N 2 Meandour
el = community
s wn= I learn - - | play @ .

= =ZzO0 - 3> Exploring and
£ = <zt | experience A LEARNING AND I move E interacting
; g Lack WELL-BEING CHILD I explore & Withmy

o F environment
g o | participate - - | express myself o

E move and
L Education, instruction and care develop

Operational culture  Learning environments ~ Working methods  Cooperation

Pedagogical documentation Evaluation and development
UNDERLYING VALUES CONCEPTION OF LEARNING

Figure 3: Key learning areas in the Finnish Core Curriculum for Early Childhood Education and Care.
Source: Finnish Natial Agency for Education, 2018
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Learning through concrete plaig the first didactic principle. Young children learn best by dqing
manipulating objects and experiencing concepts firsthgnéther thanvia abstract instruction.
EarlyPoly embraces this hysing tangible shapes that children can hold, move, rotate, and connect.
This concreteness helps children internalize mathematical and logical ideas in-appageriate
way. As educational theorist Jean Piaget observed,

5¢6-yearolds benefit frommanipuatives and physical play to develop cognitive operations. A
playful, objectbased approach allows children to gradually bridge from concrete understanding to
abstract thinking. For example, by physically joining two triangle pieces to make a squaid, a chi
may grasp the concept of geometric composition or fractions (two halves make a whole) through
action. This principle reflects a constructivist stance: children construct knowledge actively, and the
PolyUniverse toolkit provides an ideal medium for suattive learning. The hands play with
aKIFLISa FfAIya gAlGK t Al 3SG coaplad ks pasticulartylsignificamt B O K 7
YIEGKSYlFGAOI f SRdzOF GA2Yy YR @gAGK al NAI a2yiSa
through their own seses using didactic materials.

In EarlyPoly sessions, the teacher often just introduces materials andipen OK | f f Sy 3S 0 6
FAYR Fftf GKS glreéa G2 YIGOK (KSasS LASOSaKéo |y
playful triatand-error, children deepen theithinking and learningompetence, gaining problem

solving strategies and confidence in their own ability to figure things out.

Integrative and multisensory learnings another key principle. EaRgly activities are designed to
integrate multiple domains (math, art, language, motor skills) rather than teaching skills in isolation.
This interdisciplinary play nurtures the competence ioteraction and expressioas well as
multiliteracy. For instance, when children create patterns actpres with PolyUniverse shapes,

they are not only learning geometry but also engaging in artistic expression and storytelling. A
GSFOKSNJ YAIK(G SyO02dzN} 3S OKAf RNBY (2 cwBalidogdh 6 S
it look like? Howdid¥ dz RSOARS G2 Llzi GKS&asS LIASOSa 6G23SiGK
(shape names, color names, positional words) and thereby supporting language competence.

Figure 4: Playing with Pelyniverse in a Finnish pisechool program.
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One school task usjy PolyUniverse had firsgraders associate shapes with letter sounds and then
play a game of finding words that start or end with those sounds, based on the color patterns of a
drawn piece. During this playful phonological game, children practicedlgarfcy skills (phoneme
awareness) while moving pieces and rolling a color di@n excellent example of integrative
learning. The tactile, visual, and even auditory (if children sing or chant patterns) involvement caters
to different learning styles andtrengths, making learning accessible and engaging. By linking
mathematical concepts with art and language insmgle playful activity, Eafply fosters
multiliteracy. children learn to interpret and create meaning across symbol systems (numerical,
visual, verbal). This holistic, multensory approach is deeply rooted in playful learning pedagogy,
which holds that young children learn imhole-bodied ways ¢ using senses, movement, and
imagination together.

Active participation and collaboratiorform a tird didactic principle of EamBoly. PolyJniverse

games encourage children to work together, share pieces, and solve challenges as a team. For
example, a group of preschoolers might collectively try to assemble a large shape using all the
pieces, whichequires communication and tustaking. In one Finnish ECE implementation, children
inad YARRE S c¢ayWwaozs)éplayédwith Polyniversecollaboratively (Karvonen et al.,

2022). Such activities build social and emotional skills: children pra&tigell Sy Ay 3 (2 Sl (
ideas and regulating their behavior to achieve a common goal. This directly contributes to the
competence oparticipation and empowerments children realize their contributions matter in a

group project and they experience them@owerment of succeeding together. Moreover,
collaborative play with inclusive tools like Palpiverse can diminish hierarchies among children.
CKSNBE IINBE y2 LINBRSTAYSR-Univerdeypyz8d\dien the play i§ abud S NA ¢
the processThis allows each child, regardless of background or ability, to participate meaningfully,
SOK2Ay3d CAyftlIyRQa O2YYA(Y&io bd tvolsey. delEdRply Y R S
methodology often incorporates peer learning, where children help edblerdind solutions or
AYy@SylG ySg 3FLYSa gAGK (KS LA Sciidl cheoryOl€athiNgRid y 3
amplified in interactive contexts where peers scaffold each other. By designing activities where
children must engage with one anotherf 2 NJ SEI YLX S (N} RAy3 LASOSa
LI GG SNy A& 2N LI | @Ay Zmdg EatlRdlylnid onty M#&késHearninglfu® Bugalsd y
buildsinteraction competencécommunication, cooperation) and a sense of community.

Figure 5: Playg with PolyUniverse in a Finnish pischool program.
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Guidance and reflection by the educatas the final cucial principle ensuring EaRgly remains
pedagogically grounded. While play iscHil R (G KS GSIF OKSNRa AydiSyidaAz
turn play into €arning opportunities. In Eafply, educators carefully prepare the environment and
AYOUNRRdzOS LJ I @FdzZ OKFffSy3aSa GKFG FEATYy 6A0GK
to know when to intervene with a probing question or ewmtwist to extend learning. For instance,

AT OKAftRNBY KI@S F¥TNBSteé SELX 2NBR YI1Ay3a &Kl LIS
LIASOS&a (2dzOKAY3 Ydzald akKIFINB (GKS alyYsS 02t 2NK /
constraints can deepemathematical reasoning within the play. This practice follows the Finnish
idea that guided play can spark sglitiated play and that teachers can take on roles likegptayer

2N aAYyaLANBNE G2 SYNAROK GKS LYl & SELSNASYyOSo
Another aspect of guidance isiguring the activity is appropriately challenging but not frustrating.

The teacher may conduttial runsof a new game in small steps and clarify rules so that children

feel confident and enjoy the game. Maintaining the fun is paramount: teachers arseaild keep

the experience enjoyable and streBee for all children. When well guided, Paliverse play

serves as a form of experiential learning where children actively reflect (with teacher support) on
what they are doing and learning. EdPlgly encarages teachers to ask reflective questions during

2N FFAOSNI LI IFes €A1S al 26 RAR @2dz RSOARS G2 L |
oA GNRIFYy3IES gl a O2YLX SGSRKED ¢KSaS LINRYLIia K
to underlying concepts, reinforcing theithinking and learning competenceAccording to
experiential learning principles, such reflection turns a fun activity into a deeper Igarnin
experience. In summary, Earli2 f 8 Qa4 RARF Q0 A O | LILINE hoOgktful@@uY 6 A y S
guidance, aiming to cultivate a broad set of competences in a playful yet purposeful manner.

3. Implementing PolyUniverse for Competence Development in ECE

Implementing PolJniverse in an early childhood setting involves integratingntiv ieveryday
pedagogical activities in a variety of playful ways. There are a few teachers in Finland who have
incorporated Polyy, Y A GSNES Ayid2 RAFTFSNBYyG €tSIENYyAy3 | NBt
mathematical thinking to language and soeimotional skills. A hallmark of Pelyniverse is its
versatility ¢ the same set of pieces can be used in multiple contexts and for multiple objectives,
simply by changing the rules or framing of the activity. Below are some core strategies and examples
for effective implementation:

Free Exploration and Guided DiscoveWhen first introducing PolJniverse, teachers often allow
children a period of open free play with the pieces. Children might sort them by shape or color, stack
them, or make simple mosaics.i$texploration stage is important for competence development as

it lets children familiarize themselves with properties (shape, size, color) and exercise agency. Even
very young children (@t years) can discover basic attributes through playcelg.f §e pigédéshave

I £ AGGOE S SOch tigodv&ieshyild eatBikkidg skillsand curiosity. After free exploration,
educators can guide discovery by posing a playful probfefn: v &2dz FAYR | gl & |
NBE R LJ NI ordil236 (MASINEKENB Yy i LA OGdzNBa Ol y 4.%hisYl {1 S
kind of challenge gently introduces mathematical concepts like grouping, counting, or symmetry,
while children remain in a playful mindset. It also fostprsblemsolving competencas chiladen

figure out solutions through trial and error, often collaboratively.
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CrossCurricular Play ActivitiesPolyUniverse can be woven into various learning areas of ECE,
creating rich crossurricular experiences. In mathematics, a common use is to peaspatial
reasoning and geometry. For example, children can play a game of forming larger shapes: using all
the small triangles to assemble one big triangle, or tiling circle pieces to form a ring. Through such
play, children implicitly learn about pawthole relationships, shape decomposition, and symmetry.

A teacher reported using Pelyniverse pieces with firggrade children to practice basic arithmetic:

the class pretended each shape had a numerical value and they combined pieces to perform
additions and subtractions. In art activities, Paljniverse supportsreative competenceOne class

used the pieces as stencils: children traced around-Balyerse shapes on paper and then painted
their drawings, blending mathematical precision with artistic crggt. This activity not only taught
shape recognition but also let children express personal creativity (choosing colors, making a
picture), addressing botbultural expressioand fine motor development.

C2NJ t I y3dz 3S RSOSE 2 LIV 3 fffaysh ASSNESK SNEY Sal i RIS @y

Ly | LXlF&FdzZ LIK2yA0a SESNDA&ASS RAGSNByid 02t 2N
RNBEg 1t yAPEBNARAS LIASOS FNRBY | o6F3 YR (KSy KIFIR (3
2FSHKBSOS aS O2f 2N w2ftAy3d | O2f 2NBR RAOS IR
| KAt RNBY 6SNB Syi(KdzaAl aa0Fffe SELIYRAYI GKSAN
JFYS F2NXIF G { dzOKzt loy AliICND Xbieh O WVMEBSI & OS2t &4 o0t S
O2y GSEG OB T2 a2 yal2(0A 2 SIHyYNY/ASNESS trlfae S OISHS NERIY & i

RSOSt 2AL9vaSayR® B Ayaidl yOSz OKAf RNBY YAIKEG LAO]
'y SY&®KRS o0 WNDINSR SON 3 WNFBBRARKHE LLREGIZYONBGS o1t &
¢CKAE 1AYR 2F AYLIE SWSWAIDINES askKSaaanBaAd NIyt & y R
a1 AYE &y Ay Oif MAAS OB6ITy AS NI

Routine Inclusion and Learning Center§o fully harness PoWJniverse for competence
development, there are already some Finnish ECEC centers, which integrated it as a regular part of
the learning environmengFigure 4, 5, 6). For example, a Pdhjiverse station may be set up in the
classroom whee children can choose it during frgday time. Teachers rotate small group activities

using PolyUniverse, ensuring each child gets frequent haadsxperience. A possible weekly plan
O2dzZf R AY @2 ABSNE St RINYAY ITE 5 KiBeNFamOt&rdeling asBefificS y 3 |
skill (e.g., pattern sequencing on Monday, collaborative sHapkling on Wednesday). By
embedding it in routine, children have repeated exposure, which deepens learnindgedrneng
environments arranged to invite indepalent explorationg perhaps a low table with pieces readily
FGFAflFTofSY YR LAOGAINBE 2F al YLX S LI GaGSNya
GKFG NRAROK fSEFENYyAy3a Sy@aANRYyYSylta gA0K O00Saaa
oNBFGS FyR SELINS diversekcSteialyScondiBudes t& such2ah énvironment: its
colorful, handson nature entices children to engage without prompting. During these activities, the
SRdzOl (i 2 N dobséntedahd fdcilitate stepping in tonudge higherorder thinking or
collaboration as needed.

-
z
1

Adapting to Developmental Levelstmplementing PolJniverse effectively means tailoring
activities to diferent ages and abilities. EaPlgly methodology provides a continuum of complexity.

For todders (ages ~@3), implementation might simply involve sensory play: touching and naming
shapes and colors, or grouping identical pieces. The educational focus here is on language (learning
shape/color words) and basic cognitive skills like soiatigned with competence irthinkingand
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communication Forpreschoolers (ages8), activities become more rideased and goabriented.

Children can handle simple pattern rules (e.g., alternate colors in a sequence) or games like memory
(finding matching halvés® hy S LJ | @Fdzf fSFNyAy3a | OtAgAate O
pieces are hidden around the room for children to find and then assemble into a large design
collectivelyc combining physical movement, teamwork, and probisatving.

g OKARYLIGSESYGlr a2y GFNBSGA | I&KNBER K NINKE &8y2R2 T
LI Nb Orolaes 20KA £ RNBY LI Iy |yR SESOdziS (123SGKSND ¢
LINIONR Y I MBYSA @SNERS OFly 06S dzZaSR Ayf FYyzZA (S BRRIKXE S
F NI fSaaz2yas odzi lfgleéea gAGK | LIXFeFdzZ GoAraid
AY G NZ2RdzO SNE ERMES EBQ@ISa K2gAy 3 K2g | LI giSNy/D SONKHE S/
LIASOS A& DALILISRESAINIA IR yYBOsgRNIE 02y OSLIiad
R2 OdzY SyciDIKAZFWRNBY YAIKG RNI g GKSANI Uyl f LI gSNy
GAGK SFNIe fAGSNIOe FYR NBbSOa2yd

Using PolyUniverse Resources and Communifyeachers imiementing Earli?oly are not along

the approach is supported by resources developed in projects like PUSBJ(fAadyse in School
Education). The Erasmus+ PUSE project produced a methodological handbook with task examples
and formative assessment toolsitended for educators working from preschool up to secondary
school. These resources provide practical guidance on integratingJAolgrse into lesson plans

and adapting it for learners with special needs.

For instance, the PUSE handbook includes geem®lates and suggestions on how to observe

OK A f RNEB y-sblvingldiNBottie §ame (formative assessment). By leveraging such resources,
teachers can refine their implementation strategies and ensure they are hitting desired learning
outcomes through [ay. Additionally, a community of practice has formed around Rlvliwerse:
CAYYyAakK 9/9/ (G§SIFOKSNEX Ay O2ftftl 02N A2y @AlK
continuously exchange ideas and feedback on using the toolkit. This araltade development

means Earljoly implementation is informed by evidence and experience, enhancing its
STFSOUADPSYySaa Ay odzZAift RAy3a OKAfRNBYyQa O02YLISGSYyY

Figure 6: Playing with Pelyniverse in a Finnish pisechool program.
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In summary, implementing Paolyniversein early education involves creative, flexible use of the
toolkit in daily pedagogical play. By offering diverse activities that map to various competence areas
¢ from spatial reasoning to language and cooperatipeachers can use Polyniverse as a
powerful vehicle for competencbased learning. The key is maintaining a playful, atelitered
atmosphere: children should feel like they are playing a game, even as the educator knows the game
is nurturing critical developmental skills.

4. STEAM in ECEGdaPoly! YA OSNESQa /2y iNRoOdziA2Y

Across early childhood education, STEAM (Science, Technology, Engineering, Arts, and
Mathematics) is increasingly understood not as five silos but as integrated ways of knowing and
doing that children explore through playguiry, and making. In competendmsed curricula such

a4 CAYyftlFYyRQa 9/9/ FTNIYSE2N]l I GKAaA 1hiykingadd G A 2
learning; cultural competence, interaction and seXpression; multiliteracy and ICT; participation

and empavermentt by inviting children to connect observation, representation, and problem
solving in meaningful contexts. In practice, STEAM in ECEC privilegesohanddtimodal, and
collaborative activity where artistic expression and mathematical/ sciendasaoning develop
together rather than sequentially (cf. Karvonen et al., 2022; EDUFI, 2018).

PolyUniverse offers a developmentally appropriate gateway to STEAM because its design couples
mathematical structure (shape, size, symmetry, pa#tole relations,pattern) with aesthetic
decisionrmaking (composition, color, rhythm). Children manipulate tangible elements to test ideas
(engineering), notice regularities (science/mathematics), and communicate meanings (arts/lan
guage), while teachers can frame the sammaterials as opeended explorations or guided
challenges. This dual affordance makes Rbiwerse suitable for phenomendrased projects
0SPIDPS OS6dZAf RAYI YIYyRIfl A (G2 aiddzRé Ad@YYSUONRT
environment; creatingt Rl G LA Ol dzNB&a¢ (2 O2dzyidxz Ofl daarfex
measurement, representation, and storytelling. Such activity also nurturesc2istiry dispositions

T curiosity, creativity, perseverance, collaboratiorcentral to early STEAMmas.

Importantly, PolyUniverse scales across developmental levels and modalities. For toddlers, it
supports sensory exploration and early language (naming shapes/colours); for preschoolers, it
enables ruleébased games (matching, sequencing) and desigrkitig (plagtestcrevise). Teachers

Oly R20dzyYSyid tSIFENYyAy3d G(KNRdAZAK LIK2G23INF LKA |y
competence growth in multiliteracy and interaction. Prior classroom studies report that Poly
Universe increases engagement andiive attitudes to mathematics while transferring to other
subjects, reinforcing its value as a STEAM catalyst that is inclusiviireEskold, and adaptable to

diverse ECEC contexts (Debrenti & Bella, 2025; Karvonen et al., 2022).

5. Formative and Plafyl Assessment and Documentation of Learning through POlyiverse

Assessment in Finnish early childhood settings is distinctly formative andnidenged, and the use
of PolyUniverse aligns with this ethos. In ECEC, assessment is not about standsedizedr
AN} RSaT AyadSIFIRTZ AdG OSYGSNER 2y 20aSNBAy3a St OK
further learning. The National Core Curriculum for ECEC emphasizes that teachersoblseune
YR FaadSaa OKAf RNBYQa teamirft fday RISINA{IK & R0 $3 DKy AOKI
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and needs. Importantly, thenost natural way to assesgung children isvithin the context of
everyday pedagogical and play activiies NI § KSNJ G KFy Lddzf t Ay3d OKAf RNJ
practice,this means educators watch children during play (like a-Bolyerse session) to gauge

their competence development for example, noting how a child approaches a puzzle (Do they
persist? Do they strategize? Do they collaborate?), which reveals cogamtiveocial skills.

PolyUniverse play offers rich opportunities for such observatiased assessment because it elicits
behaviors across multiple domains: problawlving strategies, interaction with peers, fingotor
manipulation, creativity in desigrand even language use if children verbalize their thinking. A
teacher might jot down anecdotal noted:/ KAf R ! F2dzyR (62 RAFFSNBY
aK26Ay3d Tt SEMIKSE RKAY YAYWEER | ¢ dénforStragng shapsa O 2
rec2 3y A .(TheBeybbservations, made in the flow of play, serve as formative assessment data that
Oy AYT2NX (G(KS GSIFOKSNIN& FdzidzNB LI FyyAy3d o6Sod:
Child A, or spending more time on shape names with Childi8% approach keeps assessment
playful and streséreeT 2 NJ OKAf RNBY T G(G(KS@& 2FGSy INB y2i S@S
formal sense.

To systematically capture learning progress, Finnish ECEC practitioners use pedagogical-documen
tation. Ped@ 2 3A Ol f R2O0dzySydtdA2y A& Fy 2y32Ay3 LINEBO
activities and achievements, typically through photos, notes, or learning stories, which is then used

to plan further pedagogical steps. In the text of POlyiverse, a@acher might take photos of a
OKAfRQA LI GOGSNY O2yaiNHzOGA2Yya 20SNJ GAYS 2NJ 1S
pieces. They might also write a brief narratidet y { SLIGSYOSNE al NAIF gl a vy
placements with Polnivese. By November, she independently created a symmetrical butterfly
AKF LSS AYRAOIFGAY 3 3 NSharidgkhese docuinkdted thdmentsiwishipaidng S & a
or the children themselves turns assessment intweebration of learningFinnish guidelinesote

GKFG R2O0dzySyidl dAazys gKSyYy &aKFENBR |Y2y3a &aidl ¥F7F:
dzy RSNA U | Y R A ¢l&arnddgiprode&sSin ab E&bfy Re@ing, teachers can invite children to

talk about their PolyUniverse creations as part of docuntation ¢ effectively involving children in
assessing theirown work inan agel JLINR LINA | §S g1 & o0S®3adx | OKAfR
GAYS L gtyld G2 YIF{1S AU 0A 3A8sSa¥dgment anKgbalsK This fefe@si A
a participatory assessmertt LILINR | OK | f Ay SR gAGK L) I &FdzAg €SI
and their play artifacts are valued as evidence of learning.

Playful assessmerttrategies specific to Palyniverse have also been developed. The PUSE project,

for instance, provided formative assessment tools integrated with-Roliyerse tasks. One example

is using simple checklists or rubrics during a Rbliverse gamey 24 (G2 & 3INIF RS¢ OK.
F20dza GKS (Sl OKSNIDa 20 aS NDteininakiig gaunye, 4 rébiic m@Bt Y LIS i
fA&dG AdSya tA1S a!aSa GNALFE FyR SNNEBN (2 &az2t g
2NJ G9ELIX I Ayad GKSANI LI GGSNY 2dzi t2dzRPé ¢KS GSI
which might need enaoragement.

These tools transform assessment into a natural part of the play activity. In fact, sordritatyse

games themselves can double as assessments. For instance, a teacher mighShkpeaSort
Challengavhere children race to sort piecesbigs LIST KA S OKAf RNBY 2dzal
teacher is able to see who confidently recognizes shapes and who might still confuse some. Similarly,
astorytelling gameusing PolyUniverse pieces (where each child picks a piece and adds a sentence

70



Co-funded by
the European Union

1_,
ERM’dY

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

tol Yy 2y 32Ay3 aiG2NRB0O OFy AYFT2NY GKS GSIFOKSNI 062«
context. The immediate feedback loop is another hallmark of formative assessment in play: if a child
struggles with a task, the teacher can modify the gaon the spot or provide a hint, thus using the
assessment insight to support the child right then and there. This is in line with the idea that
assessment shoull dzLJLJ2 NII S| OK QKactdinpRévalRtSs @St 2 LIYSy i

Crucially, Finnish ECEC educatoagain that any assessment at this stage shawdder be an end

in itself but a tool to help each child progress at their own pace.-Boliyerse play lends itself to

this philosophy because it is op@mded ¢ there is no single metric of success likéeat score.
LYyadSIR 2F FalAy3 G5AR (GKS OKA f dualitai$eliquedtisnS NX 3

G12¢6 R2Sa&a GKS OKAfR ILINERIOK G4KS 3AFYSK 1 +@S i
frad GAYSK 2KIF0G ySg wdykhe PoynNgse pieked Becaink gsgeasyiehK £ |
LINR LAY | OKAfRQA S@2t@Ay3a loAfAdGe G2 Y yALdz Il

cognitive and motor development. For example, a teacher might notice that a child who initially
only made random arrangements can, after some weeks, create a deliberate repeating pattern
indicating growth in logical thinking and attention to detail. By documenting such milestones, the
GSFOKSNJ OFy 0O2YYdzyAOF(GS {2 LI NI yABAB patiernsGuh/ O NB |
O2ft 2NAX WKAOK A& | oA3 &adSLI AYy SIENIe& YIFIOiKHED

Finally, the role of reflection and discussion is part of playful assessment. Finnish educators often
conclude play activities with a@up reflection: children are encouraged to share what they made

or learned, in their own wordsn an Earlipoly session, a teacher might gather the children around

G2 FRYANB SIOK 3INRdAzLJIQad ONBFGA2Ya YR aKeKdzsSai
2NJ al 26 RAR @2dz RSOARS (2 ¢2NJ] G23SGKSNI 2y (i
become aware of their own learning (metacognition) in a simple way and allow peers to appreciate
SI OK 2 { K@Saidingitte $arding in a sociebntext. It turns assessment into a form of
learning dialogueatherthanaonéd A RSR S @l f dzZt A2y ® a2NB2OSNE f A2
can yield additional assessment insights (for instance, a child might reveal they sorted pieces by size
evenF GUKS (0SIFOKSNJ RARY QU y2G4A0S AGX aKz2gAy3da |y

In summary, assessment andadmnentation in Earljoly are woven into the fabric of play. Through
careful observation during Pelyy A @S NRS LX &3 dzaS 2F TF2N¥FIKXBS
2yA2Ay3 R20dzYSyidlradAazys G4SIFOKSNAER 3IFAYy | NAROK L
process stays true to the spirit glayful learniny A (-ge€ssurk, Zeflective, and focused on
supporting growth rather than judging performance. Afarcourt and Jones (2004) note,
documentation in early education is a critical practice, and the Finnish curriculum underscores its
importance for evaluating and developing pedagogy. Riiwerse provides an excellent context

for such pedagogical documtation, as the tangible outcomes of play (patterns, structures, stories)
can be recorded andevisited. In essence, Eddgly transforms assessment into another
opportunity for playful interaction and understanding, thereby closing the loop between tegchin
learning, and reflecting in the early childhood classroom.
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6. Inclusion, Equity, and Geret-Sensitive Practices in EaRgly

Inclusion and equity are foundational values$-innish education, and EdPlgly methodology strives
to embody these values practice. An inclusive, gendsensitive approach ensures thalt children
¢ regardless of gender, background, or abigjtyan participate fully and benefit from Pelyniverse
play. There ge several aspects to how EdPlyly promotes inclusion and equit

Universal Design for Learninghe Polyy Yy A @3SNB S (22t 1 AG0Qa RSaA3aly Aa

basic shapes and colors is culturally neutral and free of language barriers, making it accessible to
diverse learners including multilingual childremdathose with communication difficulties. The game
pieces are tangible and visual, which is beneficial for children with various learning needs (e.qg.
children who are stronger visual or kinesthetic learners). Additionally;BPoiyerse ipenended

¢ there is no single correct way to plgywhich allows children of different skill levels to engage at
their own pace and level of complexity. One child might simply enjoy matching colors, while another
composes intricate patterns, and both can play side @g.sthis flexibility aligns with equitgcused
LISRIF 32383 gKAOK OFftfa F2NJ YIGSNAItAa GKFEG OFy

Notably, the PUSE project documentation highlights thatRlierse is suitable for children with
disabilities ihcluding autistic children, and those with hearing or vision impairments) as a tool for
developing abilities through multiseasy, handson play. In an EafBoly session, a teaeh might

use additional suppotfior children with special needsfor example using a simplified set of pieces

for a child who gets easily overwhelmed, or allowing a child with motor difficulties to place pieces
on a nonslip mat. Such adaptations preserve the core play experience while eresegiiygnecan
participate meaningfuyl. Research indicates that higjumality games with these characteristics can

I Oldz tf&8 KSfLI £tS@St GKS LXFé&Aay3dI FASERY (GKSe

2L NI dzyAGASE F2NJ OK2A OS> I RI LI I oivefsédléathers andy R |

promotes equality in learning outcomes (Debrenti, 2024a). ®ivliverse is cited as one such high
guality educational game.

Encouraging Collaboration over CompetitiorEarlyPoly activities are typically structured to
encourage cooperate play rather than competitive play. This is a deliberate equity strategy
cooperation allows each child to contribute and learn from others, whereas competitive games
might consistently favor certain children (older, faster, or more advanced) and ¢¢hees behind.

C2NJ AyadlyoOoSs AyaidSIR 27F I ai A FaAPolyadidty nightye, & 2 { €

G [ Salltogetheri NB (G2 dzaS SOSNE aAy3aftS LIASOS Ay 2yS
SOSNE OKAf RQA clIF dompEtes thelr paiit Saxy they tah help a peer, fostering

empathy and peer support. Finnish ECEC places strong emphasis on communal learning experiences

where children see each other as partners rather than rivals-Bniyerse sessions naturatlyeate
moments of peer teaching e.g., a child might show another how to flip a piece to make it fit, or
two children might jointly figure out a symmetric arrangement. These peer interactions break down

gender or ability stereotypes, as children learnltdlJLINS OA I G S SI OK 2 i KSNDa

observed that in a mixedender group, one child might excel in artistic design and another in spatial
logic; PolyUniverse requires both, so children can recognize different forms of competence. In a
playful karning environment with Polyniverse everyone becomes a teacher and a leaymédrich

is a powerful inclusive practice.
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Gender Neutral PlayThe PolyUniverse toolkit is free from stereotypical gender codirthere are

no princesses or cars, just shaewl colors, which appeals broadly to all genders. Early childhood
classrooms in Finland make conscious efforts to avoid reinforcing gender stereotypes, providing all
children equal access to all types of play (National Coreiddlum for ECEC, 2018). F&oly
supports this by inviting both boys and girls to engage in spatial and artistic play simultaneously.
Traditionally, spatial construction play (blocks, puzzles) might be encouraged more in boys, whereas
art and color play might be seen as moréF ANNPalyP§ A OSNES RSt A0SNI (1St @&
a puzzle (mattoriented) but also an art set (creathaiented). Teachers report that both boys and

girls show high interest in Pelyniverse activities, often playing together in mixed groupss Malps

reduce any gender gap in developing spatial skills or creativity. Research suggests that providing
equal opportunities in playful activities can mitigate gender differences in skill development (e.g.,
in spatial awareness or willingness to engagmathrelated tasks). By ensuring that Painiverse

is introduced as a game faveryoneand by possibly highlighting diverse role models (e.g.,
YSylGiA2yAy3d GKS 3JILYS 4Fa ONBIGSR o6& Iy IFNIAaG:
women mathemati@ns and educators), teachers can further reinforce tinath-art play is gender
inclusive

Equity in ParticipationA practical equity consideration is making sure every child gets a turn and a
role during PolyUniverse play. Teachers are mindful of regtihg more assertive children dominate

the pieces or decisiemaking. Strategies include usitgn-taking rules(each child adds one piece

in sequence to a group pattern), assigning cooperative roles (one child finds pieces of a certain color
while anotter assembles, then they swap), and designing tasks that require input from all (like a
Lzl T€S GKIFIdG KFa RAFFSNBY(H aaSOGAaAz2yaéd Sk OK OKA
a safe and respectful atmosphere with common rules that ensureyewer isincluded and heard.

Inan Early 2f & O2yGSEGZT |y SEIFYLXS Nz S O2dz R o6S8Y
SOSNE2YyS O2y(iNROdziS&a | LASOS®e { dzOK IlinclugN@ I OK S
playis the norm. Also, by mixingaups frequently, teachers allow children to experience different

peer dynamics and appreciate diversity. One day children might playUPakgrse in pairs, another

RFe Ay | fFNHS 3INRdzZL) 2NJ 6 AGK | OKAf Rlintlksh® R2 Yy
and crosggender or crossultural friendships.

Cultural and Linguistic Inclusiooly! YA S NE SQa 0 aAG NI OG y I Gdz2NB | f ¢
tool. It does not rely on specific cultural knowledge or language, so children from vattusal

o O13NRBdzyRa OFy Sy3ar3asS gAGK AOG 2y Sldadt F22(
classrooms, this is a valuable feature. Teachers can even usgiiteérse as &anguage bridgefor
multilingual children, shapes and colors are oftewme of the first concepts learned in a new
language. Playing with Pelyniverse provides a concrete context to practice Finnish (or another
common language) in a lepressure way: children naturally start naming colors or counting pieces
together. It alsoffers opportunities for children to teach each other words in their home languages

(for instance, they could share what each color is called in Finnish, Swedish, Arabic, etc. as they
LI F20d ¢KAA y20 2yfteé @It AR df&terscliturd BSomaetedcbyR Q&
exposing peers to different languages within play. Moreover, teachers can incorporate cultural
themes using Polyniverseq e.g., creating patterns inspired by motifs from different cultucgs

celebrate diversity in a pyful medium.
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Role of the Educator in Inclusio: KS (Sl OKSNIDa | g NB ysk &ritidalyfoR A y i
making Earloly truly inclusive and gendsensitive. Educators are trained in Finland to observe
group dynamics and intervene if certain cnédn are marginalized or if gender biases surface. In
PolyUniverse play, a teacher might notice, for example, that boys initially grab more pieces, leaving
girls to watch. They can address this by gently structuring the activity (ensuring materialsieg@ sh
SPSyteo 2N)J o6& SyO2dzNIFIAy3I FANI a G2 G1F1S tSIRS
GKAOK &KI LIS 6S odAf FAWSHEIIS:E e | S FI2d&S8  tizi2&g ¥
come with preassigned gender roles (unlike, sayayplkitchen vs. construction blocks which
unfortunately can have gendered perceptions). Teachers can leverage that novelty to set
expectations from the start thagveryone is an explorer this activity. The Finnish framework also
stresse®quity in learmg environmentsmeaning that when planning play environments, educators
consider equality and gender equality so that all children feptesented and included. EaFgly

in practice has embraced this; for instance, teachers ensure that examples anerynaagociated

with PolyUniverse include diverse participants.

In conclusionEarlyPoly methodology is deeply committed to inclusive education. By design, Poly
Universe supports diverse learners through its adaptable, multisensory play. In faciliteachgets
emphasize cooperation, equal participation, and respect for differences duringUpolgrse
activities. And in the broader learning environment, Pdlyiverse becomes a tool to promote
gender equality and cultural inclusion by engaging all childneshared playful experiences. This
approach not only aligns with Finnish ECEC values but also helps foster a classroom culture where
every child belongand can succeed. The positive social atmosphere generated in inclusive play
further enhances learnog as children feel safe and valued, they are more likely to take risks, be
creative, and help one another, leading to richer learning outcomes for all.

7. Poly-Universe Playful Learning Games in Early Childhood

Below is a collection some dévelopmentdly appropriate games using Paliniverse shapes, each
inspired by activities in the FinnigHayful Learningpook (Karvonen et. al, 2024. The games target
various learning goals (mathematical thinking, creativity, seami@btional skills, pattern
recogniion, fine motor development) and are explicitly linked to Finnish ECEC competence areas.
All descriptions include the intended age group, required materials, learning objectives, rules of
play, and ideas for formative assessment.

Game 1: Shape Matching &/ COL_117 EN
Age Group: &6 years
Competence Area(s): Mathematics (geometry, problaiving), Arts (visual expression)

Materials: PolyUniverse set; multiple circles, triangles, and squares in red, blue, yellow, green
(ensuring a variety of the 72 pamlelike pieces); a flat surface tabletop for assembling shapes.

Learning Goals: Familiarize children with basic geometric shapes and colors; develop visual
discrimination and mathematical thinking through matching and classifying; practice fine amator
spatial reasoning skill&Same Description & Rules: This game is adapted from theURulerse
shapematching activity. First, allow children some free play time to explore and combine the shape
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pieces creatively (to discover how smaller colored slsaijpem larger patterns). Then introduce a
GYFGOKAY 3 NXz S¢ 3l YSY

Step 1: The teacher chooses a simple rule for matching piecesi(é.@ Yy SO0 LIA SOS:
0§2dzOKAy 3 aAiARSa JabDemonSrateé sKcBuplé df ex&nplesxd childEn see how
a red edje meets another red edge, etc.

Step 2: Children work individually or in pairs to join as many pieces as possible following the
rule, creating a patchwork of shapes. They might form a multicolor mosaic or a symmetrical
design as they match sides. Encourdg& SY G2 GlFt1 Fo2dzi oKIFG G
shapes or colors).

Step 3: After a round, introduce a new ralér exampled b 2 6 YI 4§ OK LA SOS& o8
2 T O@iangldld triangle, square to square, etc.), @/ NB I G S | uding BB/S &K
cA NI &ndl BtIhém reconfigure the pieces accordingly.

{GSLI nY LYGAGS OKAfRNBY G2 02YS dzlJ 6AGK (K.
yellowblued NBE Sy NBLISIFGAY3I LI GGSNYHEOD YR LX @& | =
them and adls creativity to the challerey

The game can be replayed many times with new rules or goals (like making a specific picture). It
strengthens shape recognition and problesolving in a playful way.

Formative Assessment: Observe how children approach treemudo they recognize and name
shapes and colors correctly? Can they find matches quickly or create intended patterns? Take note
of collaboration if in pairs (are they negotiating which piece goes next?). Prompt with questions like
Gl 26 RAR 8@dAAY 202 AKBERMSNKE (2 lFaasSaa GKSANI NBI
any difficulties (e.g. struggling to rotate a shape to match) to inform future support. A quick check
Fd GKS SyRY KI @S SIOK OKAf R LINE ditiefoe thingdNgya Sy i
learned or enjoyed.

Game 2: Color & Shape ShoppihgOG_509 EN
Age Group: §7 years

Competence Area(s): Mathematics (counting and classifying), Multiliteracy (following symbolic
GAK2LILAY3I fAaGE0T I NIa OONBIGADS SELINBaA&AZYD
Materials: Asorted PolyUniverse pieces sorted into color groups (e.g. a tray for red pieces, one for
blue, etc.¢ since each Polyniverse piece has multiple colors, decide a dominant color or a specific
segment to classify them by); picture shopping lists for ezthd (simple cards showing colored
AKIFLSa YR I ydzYoSNE S®3Id H P NBR OANDEST m P
items from a list); foster creativity by using collected shapes to make an art piece. Fine motor skills
are exercisedachildren pick up and handle small pieces.

Game Description & Rules: Inspireddoy K S / 2 f &tildhg tHisKa&rieldurns the classroom

into a mini shape market; Preparation: Set up shopping stations around the rapsmall areas or
tables where PolNJniverse pieces are laid out by color (all pieces with a lot of red at one station,
blue at another, etc.). Give each child a shopping list card with pictures indicating how many pieces
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of certain colors or shapes to collect (for example, a card mighw shieed circle and the number 2,
a green triangle and the number 1, etc.). Start with jus? #ems per list for younger children.

{GSL) mY Q9ELX I AY (KFG SIFEOK OKAfR A& 3JI2Ay3a 2\
Show an example card ancoorel reading ittt ¢ KA & &l &a L ySSR (62 NBF
G2 GKS NBR adl A2y | y R Emphasiie takidgahe Coirddd@fiabtity LIA S (
and color of each shape (this links numeral symbols to actual counted objects).

Step 2: Letk A f RNBY Y2@S FTNBSfte o0SG6SSy adldrazya
their list. An adult can play the shopkeeper if desired, pretending to sell pieces to eacl child
GKAOK FRRa I a20Alf AYyGSNI OlGA2yYy oSdpReedndl o /
maybe using simple exchange (for fun, play money can be used once they grasp the basic idea,
similar to the letter merchant game).

Step 3: Once a child has gathered all items on the list, they bring their basket to the teacher

to check out.The teacher and child count together to verify the right number of each
color/shape was collecteda [ SG Q& O2dzy i X @& 2@ 2KNINEAS feiHbrces NB R
counting skills and gives immediate feedback.

Step 4: Creative extension: After shoppicbildren use their pieces to create a small artwork

or pattern. For example, with their shapes they might arrange a simple picture (a house, a
flower, or any design). This step encourages creativity and integratesnauch like in the

original Color ShLJ 31 YS HKSNBE OKAf RNBY YIRS Fy | NI |
photo of each creation and have children name it, linking back to multiliteracy by labeling their
work (the name could be written and placed next to the piece).

Formative AssessmentSROA S¢g Sl OK OKAf RQa A&AK2LIWAyYy3I fArad ¢
counting accuracy and understanding of quantities. Note if they recognized the numerals and colors
correctly or if they needed help (e.g. mistook 3 for 5, or grabbed a wrong ctlerdative output

can be observed for patterns or arrangemeqtssk the child to describe what they made and why

they chose those shapes, to probe their reasoning and language use. This activity also offers insight
into attention and selfegulation: didthe child follow the task independently? If a child wanders off
GFr&al 2N aSSvya O2y¥FdzaSR o6& GKS aevyoz2ftAld tAraid:z
2NJ LI ANRY3I GKSY G6AGK | LISSN t 2aA0A 03 NBSEINEFL2N
shape creations to the whole class, celebrating both the math (counting) and art outcomes.

Game 3: Emotion Explorers (Color My FeelinggMO_408 EN
Age Group: &6 years

Competence Area(s): Arts/Expression (identifying & expressing emotibrisjaction (social
emotional skills), Multiliteracy (interpreting colors as symbols for feelings)

Materials: PolyUniverse pieces in various colors (ensure each child has access to a few pieces that
prominently feature each of the basic colaysed, blue, green, yellow); also prepare emotion cards

or emoji faces representing basic feelings (happy, sad, angry, calm, etc.) and matching colored paper
or mats for those emotions (e.g. blue circle for sad, yellow for happy, etc.), as decided by the group
discwssion. Optional: a mirror for children to practice facial expressions.
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Learning Goals: Help children recognize and name different emotions and associate them with
colors or abstract representations; build empathy by understanding that others may feekdifie
(social awareness); encourage creativity and-egfression by using shapes and colors to represent
feelings. The fine motor aspect comes in arranging the pieces to depict an emotion.

Game Description & Rules: This game is inspired byathe2 f 12 iARIE 9 Y anbrhidy\Ciicke
activity. It adds a handsn twist with shapes:

Step 1: Discussiog Gather children in a circle. Begin by talking about feelings and colors:

G2 KIFIad O2f2NJ R2 @&2dz FSSt tA1S 6KSy & 2ampNS K|
¢Aa Al NBARa droup, decide brNsBnie £okmotion matches (there are no wrong
FyasSNEO® C2NJ SEFYLIX S5 OKAf RNBY YAIKG F INB
8Stft26 AaKIFILILRED tfl OS (KS O2drasHRiRrenser2iAz2y C

Step 2: Shape SelectigiHand out a mix of Polyniverse pieces to each child. Now introduce
theidea:d ! &S @2 dzNJ aKI LJSa (0 2 EacK éhild pieks asshapepizce$hg f
color that represents their current mood or assagned emotion. They will use it to share that
feeling with the group. For instance, a child who feels joyful might choose a bright yellow circle
piece.

Step 3: Express & Shar®©ne by one, children take turns showing the shape they chose and
acting outor describing the emotion. For examptel.  LJAbIDE t&aRyle I-Blue is my favorite

O2ft 2NJ odzi AGQa Ffaz2 | fAG0GE ScEaKIRIPQ3Ea &Y &l N&H Lyl
peeking out. | feel a little sad because my friend is absent, but algy he&gause | like triangle

& K I LJGricobikage them to make a matching facial expression or posen (twith
drama/physical expression). The group can then guess or name the emotion and hold up a
matching emotion card if available (this fosters empatliiiey observe how each child shows
feelings).

Step 4: Group Emotion Mosa@s a culminating activity, children work together to create an
GSY2GA2y Y2alAO0Odé !'aAy3a | fIFNHS akKSSa 2F LI
one, forming a collectivartwork. Perhaps arrange the pieces into a giant heart or a smiley
FIOS 2dzif AySd® ¢KA&a NBLINBaASyGa GKS OflFaaqQa N
that we all have feelings and they all fit together in the classroom community.
FormativeAssessment: During sharing, listen for correct emotion vocabulary and observe if children
Oly O2yySOiG O2f2NJ (G2 FSStAy3a O2KSNByidifte 60GKAaA
level: who eagerly expresses and who is shy? These observations $upporting sociadmotional
RSOSt2LIYSYyGd ! FGSNI GKS FTOlAGAGes @2dz YAIKG | 3
2Kl RAR @2dz y2GA0S | 02dzi 20KSNBRQ SY2(GA2yakKé
keep the finished emotio 2 aF A O 2y RAALI I @d h@OSNI GAYSI @&2dz
feelings have changed, using the shapes to talk about managing emotions. This ongoing dialogue
FfA3dya oA0K adzLeguNiion afidsodakcanip@dnde dsenphas&dadrrinnish
ECEC approach.
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Game 4: Storytime with ShapdsTAL_707_EN
Age Group: &6 years

Competence Area(s): Multiliteracy (narrative skills, interpreting symbols), Language/Interaction
(oral storytelling, listening), Creativity (imaginative play)

Materials: A set of Polniverse shapes for each child or pair (ensure a mix of shapes and colors).
Optionally, a large felt board or flannel board where shapes with velcro can be placed as story
visuals, or simply a table space for each child to lay oubiy sicene. Also prepare a few example
A02NE LINPYLIGAa o0aK2NIl aO0SylFNA2a 2N 6GKSYSa fA71S
them if needed.

Learning Goals: Encourage children to construct and articulate their own stories, enhancing
vocabulary ad narrative structure skills; use shapes as visual prompts (pictorial literacy) to support
storytellingg aligning with multiliteracy by interpreting and creating messages with symbols; build
social and emotional skills by having children listento otheys R | &1 ljdzSadA2ya | o
stories. Fine motor skills are practiced in manipulating the shapes to set up scenes.

Game Description & Rules: This activity is an adaptation ofitfiedi 2 NA S & ide& ¢ butdzLJILIS
instead of puppets, children will asPolyUniverse pieces to create characters and settings for a
story:

Step 1: Introductiort, Explain that shapes can tell stories! Show an example: place a green
triangle and a blue circle on the board. Make up a simple taledikey OS  dzLJPrigindé G A Y
(point to it) was a little mountain, an@irclewas the sun in the sky. Every morning, Sun would

gl 1S az2dzyil Ay dzLJ Taidwhikhsidalidémonstratiay helgd childrehésee how

a triangle or circle can represent things in a story (mountain, sbaracters, etc.).

Step 2: Create a Scené&sive children time to select some shapes and arrange them into any
a0SYyS 2NJ aLAOHdzNEBE GKS@& AYI3IAYySed ¢KSe& Oly ¢
Encourage creative interpretations: a circteutd be a face or a ball; a square might be a house

2NJ I NBo620® ¢ KGStheimas toyighite amadngtidn. @dr éxample, one child
YAIKG 3IANRdAzZLI I o6fdzS OANDES YR | ANBSY (GNRI
another stacks shpes to make a rocket ship.) Teachers can walk around and ask guiding
questions about what they see forming:L y 2 G A OS @&2dz LJzi | &Yl ff
circlecg KI G O2 dzf tRsparkideds. 6 SK ¢

Step 3: Tell the StoryNow each child (or p3gilgets a turn to present their shape story to the

group. They describe what they created and weave a short narrative around it. For instance:
GCKA&A A& | OFradtsS 6aldz NBO 2y I KAAldwthéni NR |y
to movethed SOSa a4 GKSe Glrf1 6YF1Ay3a GKS OANDE
practice being a respectful audiencdistening and then asking one or two questions of the
storyteller: 62 K& A& (GKS RNI 32y Q& Ykt s QK Buildd & K
interactive communication, much like the puppet story activity where peers ask the puppets
guestions.

Step 4: (Optional) Group Stogyf time permits, do a collective storytelling: Start with a blank
board and one shape. Each child in circle adds onpestwathe board and adds one sentence
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to continue goint story. For example, the first child places a shape and gagsK SNBE g | & 2
I £f2ySté& NBR OANDThE nedt khild adds ghotleRshdpe,! NSy RO £Y' S
INB Sy { MddIso/oB firénH the circle. By the end, the whole class has built a story
together using many shapes. This extension fosters group imagination and listening, as they
Ydza il o6dzAf R 2y SIOK 20KSNNa& ARSIao
C2NXI 0AQS !aaSaaySyuay tlI & | UlteS ydothey sequarge egent®© K C
logically? Are they using descriptive language? Note if the child assigns creative roles to shapes (this
shows symbolic thinkinga key preliteracy skill). Also observe audience skills: who listens patiently,
who is eagelto ask questions or who struggles to wait their turn. These observations relate to
interaction competence. You can tapord or jot down key phrases from their stories to later
evaluate language development (vocabulary, sentence length) and narrativetustr. After the
aSaarzys NBTFESOO sAGK GKS Oflaay alz2g StasS 02
to realize that their ideas can be represented in many far@s important aspect of multiliteracy.
The shapes serve as an engagimgdium for expression, much like picture books or puppets, and
0KS OKAftRNBYyQa SyiKdzZaAlFAY Rdz2NAYy3I GKA& 3IFYS OF

Game 5: Shape Friends (Find Your PaMOT_614 EN
Age Group: &4 years

Competence Area(s): Intaction (social skills, cooperation), Mathematics (shape and color
recognition)

Materials: PolyUniverse shape pieces or cards showing individual shapes (for durability, you could
enlarge and laminate images of the Ralgiverse circle, triangle, squarevarious colors). You will

need pairs of identical shap&senough that each child in the class gets one shape and there is
exactly one matching piece held by someone else. For example, in a group of 10 children, prepare 5
different shapes in duplicate (twof each shape). If using actual Rblgiverse pieces, ensure you

have pairs that are the same shape and color arrangement. Optionally, tape or pin the shape card
2yi2 SIOK OKAfRQ&a o6l 01 62NJdzasS | ySO1ftlO0S o6FR
Learning Goals: Bmote social interaction by having children seek out a partner, practicing
communication and observation skills; reinforce knowledge of basic shapes and colors as they
compare pieces; support tustaking and peer cooperation (they succeed only by helpiaghe
other). Gross motor movement is also incorporated as children move around the space, and fine
motor if handling small pieces.

Game Description & Rules: This game is directly inspiréd2yK 2 L a , avliich in thé hbake
had children find partners byatching a number on their backs. Here we use shapes instead:

Step 1: Setu Secretly attach a shape card or give a shape piece to each child. If using the
G2y ol O1¢é¢ YSGK2RI OKRIKRNISY @nfffe wHKSNEDD AT
for 3-yearolds, you can instead give it in hand and have them keep it secret from others (or
aAYLXe €tSG GKSY aSS AG FyR adgatt R2 GKS YI
The key is each shape appears on two children.
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Step 2: Instructiong Explain that everyone has a special shape friend, and their job is to find
GKS LISNER2Y ¢6K2 KlFa GKS SEIFIOG &alYS &KI LISd a2
OF NR&a GKIFdG YIFIOGOK o6alyYS akKlFLIS FyR O2&6RRD & @&
haoS | of dzS OANDE S &2dz YySSR G2 FTAYR Fy2i(KSN
Step 3: Find Your Pajilet the children walk around and ask each other questions or observe
SIFOK 204KSNXRa OFNRa G2 7FA3dzNBjustwaitlesslKedmpire  OK S
cardsside by sided KI 1 Qa 21l &d 9y O2dz2N} ISatG K&V OG22 dzi SN
R2 @&2dz KI@8a2KISG (@2 K2MA alferhative apuNdeHKis to make it a
guessing game: if cards are on their backsytmeist ask others yes/no questions about their
ownshapeg¢ L& YAYyS I NRdzy R & K| )dBdothérskcanians@e?, fuddiNg R 2
them to figure out their shape, then find the other one. This variation adds a prebt#ung

element for older preduoolers.

Step 4: Pair Up and Discus®nce everyone thinks they found their matching partner, have
pairs stand together and check with the teacher. Celebrate correct mat¢hés2 2 NI & H
both have the greensquage® 2 dz T 2 dzy R @ 2 diNdm& jiits adSincoraxiR Beith &
shuffle them to find the right partner (you can give hints like shape names or colors). After
pairing, give a minute for each pair to converse or do a quick task: for example, each pair can
highfive and then together name theit K LIS | yR O2dzyid Ada aARSa
AARSEA£ 0D ¢CKAA NBAYF2NDSE aKFLIS LINRPLISNIASa C
Step 5: Group ReflectionBring all children back together and aski 2 ¢ RAR @&2dz T
AKF LIS FNAXASYRK 2 KThis brRfiaRhepsham drticdate2hbi tregiésthey

used (like noticing color or asking a friend) and reinforces the social skill of approaching and
communicating with a peer. You can also highlight how it felt to work together.

5

Formative Assessment: This playdativity gives insight into social and cognitive development.
Observe which children confidently roam and find their partner and which hang back or seem unsure.
Did they recognize their shape easily? Did they need help naming the shape or color? Note if an
child did not find their match and why was it lack of shape knowledge or social hesitation?
520dzySyid lye fFy3dzZa 3S dz&aSR o0aL KI@JS OANDt SHE
is both cognitive (shape/color ID) and social, you migake anecdotal notes: Child A recognized
shapes budid notengage with peers; Child B asked for help naming her shape; Child C cheerfully
helped others find matches. These observations can guide future grouping (perhaps pairing a more
outgoing child witha quieter one in other tasks). The game can be repeated over time with new
shape pairs or even extended to shape families (e.qg. find all three people who have triangles, each a
different color) as children grow more confident.

NOTE

As recommended inPlaylil Learning teachers should demonstrate game steps concretely
(especially for younger children) and encourage children to modify rules or take on leadership roles
in play. This flexible, chicentered approach keeps activitiesrand engaging while suppting the
development of key skills.
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NATURE AND CREATIVITY

A

G¢KS AYLRNIIFIYG GKAy3a RSLISYR YdzOK Y2NB 2y (K
the most) that a school can do: to inspirea3ov2 ¥ f S| Ny A yw3 2 Ris Ol A @S L2AT &t

1. The power of communicabn and expression through nature motifs in the trarigin between
nursery and school

Arts education offers an excellent opportunity to develop personality, to make the transfer of
knowledge experiential and to maintain motivation to learn. Consequeritéy/rale of art education

is to contribute to the fulfilment of educational tasks through the experience of creation and
reception. This is both art education and education through art. In summary, it uses the arts as a
motivation, creativity development, kil development and to help children develop their
LISNE2Y | fAGASa otaldGrtz2a YFdF SG FtdX HamyOd
highlighting the following:

T [ SENYyAy3 o6& LIXlFeAy3aAs

T 9Y2a02yltf az2odlaz2ys>

T 9 ELISN&ANSYEOLISRE

f  ct26 SELISNASYyOSO®
The above elements also fit in with the everyday life of a kindergarten, where similar activities are
also carried out, but here it is the complexity that allows us to create something new and bring a
new approach to kindergarten education. This completwiy can be very important in prechool
preparation, especially for large groups, with the aim of compensating for disadvantages.

The freedom of artistic activities can provide a continuity between kindergarten and school, since
the focus is on creatig one of the main sites of which can be nature itself, its forms, materials and
the freedom (flow) experienced there. The experiences lived there and then, the observation of
changes in nature, the recreation with collected materials, in addition to legrralso help to
creatively explore the use of tools (picture 1). Through the creative process, we can support
cognition, while the experience of creation and communication also provides a communal
experience that offers knowledge through experience, thastributing to the development of a
gARS Nry3aS 2F aljAatfta FyR (GKdza G2 (GKS RS@St 2 LI
In our experience, in addition to freehand drawing, it is important to link different forms of visual
perception and receptin, and in reaching school readiness, to use creative practices of media to
capture movement, and the relationship between structure and space (picture 2). The varied and
diverse use of the knowledge of creative methods provides positive reinforcemeathrabsthetic

and fine motor terms but also offers the opportunity to experiment with technical mixing, which
can be used to play with materials and tools to support creative prokdelving (Fejes et al., 2023).

Working with materials, whether it is clagand, mud or even building bridges by tying branches,
making shelters, weaving leaves together, weaving, all help to discoveteiobdvgical properties.
Experiencing these processes provides children with a joyful exploration of the many properties of
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the tools, with the potential for diverse adaptivity, thus shifting the focus to creative problem
solving. The authenticity of all these practices is achieved through deepening collaborative work,
drawing on reflective experiences, learning from and mastgeach other is the most authentic

and effective learning support tool. The complexity of the experiential knowledge transfer is a
priority through the promotion of creativity, aesthetics and the experience eéxjerience in the
process of creating iktS SEGSNY It &LI OS oO60YI NLY GAZ HAHMO O

As creators and educators in the visual and artistic fields, it is important to stress that our profession
has long been about more than just teaching to represent but about articulating issues and solving
visual problemsl K NBR dzZ3 K ONBIF GA2y X FNBY 023K | RARIOGAO
Visual art as a form of activity is also an important aspect of education in the school setting, a typical
mode of workshop activity that presupposes not only the maintexeaaf a creative attitude, but

also an experiential way of making common connections, which in this form and framework is the
most authentic source of learning, on which we need to build emphatically in the organisation of
learning (Lenkey, 2015).

And in he kindergarten environment, by creating a place and space for creation, reminiscent of the
atmosphere of the workshops, it motivates and attracts attention, stimulating curiosity to explore,
which raises the question of what the child is going to do todiayhe process of creating in nature,

it is also essential to design the place together, to provide a space for the processes to take place
there, as creativity can only be realised in a safe space and medium, creating a space for the
experience of leanmg to be explored, which also provides children with additional motivation by
looking out from the interior space by the journey they have taken.

2. Workshops in nature

In early childhood, visual activity is an informal, farescriptive, freeflowing action that supports
intellectual and aesthetic development, helping to develop skills. It is the practice of exploring
RAFTFSNBYG F2N¥a 2F [OGAQGAGET 2FFSNAY3I | LIRAAG
here and at this time that the expential knowledge of "seeing and feeling, touching and grasping"
begins to be transferred (Lenkdys 4§ KX HAamMpO® ¢KS LI SIFadaNS 2F O
LISSNBE S fSFRa (2 (GKS RS@OSt2LIYSyld 2F &a20Aled SY?2
during the activity play a role in shaping taste, together with the internal spatial arrangement that
ddzZNNR dzy R4 (GKSY FyR GKS @Aadzft O2yiSyd GKFG A&

Moving from the inside out (e.g. the drying of a form drawnhwitater on concrete on a spring day)

or entering from the outside in (e.g. putting snow in a container after it has melted, dripping dew
into it and dipping it on a sheet, carrying further task content, tearing, gluing), the world around him
becomes sendite towards the discovery of environmental phenomena (Fejes et al., 2023). Through
creative, creative technical adaptability in our everyday life, the small details that we do not notice
in a hurry can become the focus of task solutions, through observaia mapping from the early
preschool age.

How can the small surfaces of our environment be able to direct our attention? If technical
involvement is the frottage here in relation to communication and expression, then the focus is
certainly on the detailshat can create surfaces that are exciting to trace (picturdrijpbserving
surfaces, we focus on tactile properties, surface qualities of materials, the appearance of material
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structure, and in translating them, we pause for a moment in the practiteese content exercises.

The information we acquire about materials is not only through vision, but also through tactile
perception, which can provide us with a variety of insights. By touch we can get an idea of the
softness and roughness of a materfalom the resulting image, we can tell what we have retouched,
what we see on the page and what was the basis for the surface we have mapped on the page. We
can apply this knowledge to schemje children, and even in the transition from nursery to school,

in other tasks with different content, in order to talk about children's arrival in the morning,
afternoon or evening, for example, and their habits, by inviting them to play a game of imaging,
focusing on the surface impression of the journey they havdana

We can then indicate our intention in the title of the task, which could be a route or a route and
space, which could also carry the space/image result, and we can even invite them to play their own
title game. With the simplest of tools, reduced témepst nothing, how can mapping support
communication, guide attention, help memory and visual memory through call images, help recall
experiences. How much detail can the memory of a journey reveal, how much information can it
carry, if we also help to disver the details by setting tasks to help orientation (picture 1). Here and
then we can use the images to shed light on the following questipomgat is it that we have not
noticed before ¢ what is it that we have just passed by without really discogethe beauty of the
detail?

In this way, a walk on an everyday journey can be seen in a new light. The execution of the tasks,
their realisation in an educational environment, helps the creation of one's own feelings and
thoughts, the formulation of ong'own feelings and thoughts, the acceptance of one's own feelings
and thoughts. The concept of salfvareness, seficceptance, exploration, analysis and problem
solving supports creative and planning abilities in the various fields of education.

In termsof objectives and competences to be acquired, the development of memory, visual memory
and sense of composition is achieved by highlighting the observation of small details. The
recognition of the positive emotions associated with creative work, througtthetic experiences.
Visual memory and creative imagination are developed. The acquisition and development of a visual
language of communication is shaped together with the exchange of information and self
expression. Task creation can also be a focusddnabe turned into: let's take a trip together, where

the surfaces we collect help us discuss the journey we have made. The surfaces are placed in the
common space as a map when we arrive at the end of the journey, to recall what we have seen and
review the surfaces that were exciting to collect here and then, taking advantage of the -action
oriented attitude of the preschool children. And then we can build shapes and systems of shapes,
create visual montages to illustrate and add further modules from thalkest observation, almost

from our most minimal toolsHere, the building on each other of the tasks offers the possibility to
create a dialogue, to present the visual content in a variety of forms and contents, focusing on the
relationship between the wtside world and the environment (picture 2).

The succession of mapping builds their inner visual world, thus shaping their taste, and all these
processes presuppose a creative attitude on the part of the-tagker, thus promoting creative
renewal and nobeing bogged down in the repetitive method of making a simple image print. The
brevity of the task's diverse potential and its practical rhythm can be well adapted to the
complementary and introductory themes of further exercises.
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During a walk in naturethe fruits found there can not only be used to make a print, but also to
create pictorial content and compositional elements from the fruits, avoiding direct intervention in
nature and only modifying the position of the fruits found. The thematic cablactreated here
carries a new content meaning message, it can be recorded in the form of a still image in
kindergarten, while in the school setting the possibility of creating content through moving images
can be called in and offered. In the case of stlodferings, the images will be recorded one by one,
frame by frame, using a phone and stitched together using stop motion software. Here and then,
the work should contain a minimum of 1 second / 9 still images (ideally twelve image units) and the
work slould be stitched together to show a minimum of 30 seconds of footage. The content of the
captioning option is an opportunity to nuance the expression of the pictorial communication and to
give scope focreative practical execution.

MOVIEShttps://drive.google.com/drive/folders/1FISrkqOKybcorNjVI6D113XIG10Y27Mo

WV g A T A

Video 2:Wreath Stop motion video

Practical realisations are a creative process of exercises in nature to learn about children's emotional
methods, and it is alsenportant to consider the balance of the pupils when forming a group. When
developing skills and abilities, positive dedback is essential. Assessment should be
developmental, based on a helpful exchange of views. In the definition of the tasknpastant

to explain what is taken into account in the evaluation. It is essential here that the individual or
group work produced in the course of the project is viewed and listened to in equal measure, even
if this takes time outside the scope of the sohdOnly by working within the framework indicated
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above, and by keeping to it, will the goal of making the process of joint creation, learning and
experience an experience be achieved.

We also set out to create tasks to facilitate the experience of angatirough thinking together,
learning and experiencing. Supporting socialisation, it should be a communal experience that
provides knowledge through experience with a focus on developing creativity. All this is done with
the help of a methodological prodere that treats children as whole human beings, taking into
account their emotional, intellectual and motor skills, thus giving them the opportunity to engage
in purposeful activity and creative work based on curiosity. It helps them, by training theragp

the complexity of real problems that arise in the dialogues of thetssks.

In the process of visual mapping in nature with natural materials, in live contact with practical places,
we have observed that fear of destruction of the creation isrduibiting factor in the experience of

the free creative process. To overcome this, the extensive use ofriméeia tools has proved to be

the most appropriate way of engaging, because by connecting digital imagery with the visual
element, alastingvisu& f SYSy i OFly 6S ONBIGSR oDeél y3aeészs HnH

The image thus captured generates new compositional possibilities, perspectives and pictorial
meaninggKepes, 2008). Converting shapes in 3 dimensions into 2 dimensions, spatial orientation
in the plane and spatiadrientation in space also helps to understand the linking of information
through visual experience. Knowledge crosses subject boundaries and skills acquired can be
integrated in several areas, in particular nature, environment, technology and litergturey( R 2 NI
2009) It is in the light of this content that an attitude of educators and teachers becomes a practice,
GKAOKSE AyadSIR 2F aoé& ¢gKI{G YSIyaédszr IA@Sa N2
O2yaOAz2dza NBOeOf Ay3dz O yoR & f2R {2202 (0AKYST €43K 2062 I (YK
of visual education teaching. By doing visual exercises together in this way, students can experience
themselves as competent, and the combination of peer attachment helps to foster intrinsic, intrinsic
motivation (i.e. the sense that the activity is not being done because it is compulsory or because of
the reward, but because doing the activity itself becomes rewarding for the person) in relation to
the visual tasks (Ryan & Deci, 2017).

Figue 1:Aplayful exploration of nature using the frottage technique
during a kindergarten group walk in nature.
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Figure 2: Lightshadow and projection, Camera Obscur&Vhat if our shadow had eyes and a mouth?
¢ exercises at the beginning of school
https://archivum.unieszterhazy.hu/hu/egyetem/kultura/camerabscura
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NATURE ABSTRACTIGNART

1. Abstract sensitization: Nature Environmentg Similarity

Gbl ddzNBX YR Ay Al GKS &adzy FyR (4KS 6AYyR IyR
innocence and generosigywhat health, what good spirits they give, while the world is a world! Do

we not understand each other with the earth? AmifinoY&@ &St ¥ LI NIt & €SI F |y

David Thoreau: Life in the Woods)

If we observe how a child reacts to a butterfly, a beetle or a dangerous wasp, we find that little ones
are still very interested in the movement of insects, and they wanotah, hold, examine them.
They do this because they do not yet feel any fear of them. By the time they enter kindergarten, this
is most often reversed, these visible, tangible wonders of nature are more likely to be closed off to
them by fright, fear and idgust. Because out of fear or limitation, we raise children to fear nature
rather than love it, and in doing so we deny them the innate need to be part of it. Consequently,
when we lose our holistic perspective, we completely forget that we are childreatare, and we

also forget that what we do to nature, we do to ourselves. The threads of love that should create a
close bond between human existence and nature throughout our lives cease. Yet, in addition to
family and community togetherness, this unigal manifestation of love can ensure healthy
development, a balanced life, and later effective learning and work for society.

The urban way of life built for the 20th century partially or completely blocks the natural erviron
ment from them. By the 21sentury, more than half of children grow up in small urban apartments,

in artificially created environments (asphalt, glass, concrete), which further deepens their alienation
from nature. Their contact with animals is limited to the pitiful sight of indigid found in the world

of zoos, or to petting pets such as dogs and cats. Of course, responsible parents try to visit the
nearest smaller or larger parks and natural environments on their days off, at least for an excursion.

One way or another, it is begt spend a lot of time outdoors with children, and not only direct their
attention to them, but also let them study the movement of animals, the structure of insects and
arthropods for days. This is an abstraction of nature that can be seen with the rgieednd

experienced, and in an artistic sense we can safely say that it is a cubist, geometric and kinetic world.

Then, the sparkling crystals and metallic flows on the stones found in quarries and the pebbles
collected from the riverbanks further open tipe boundaries of their observation. They can perhaps
learn the most from the green environment, because while examining the infinitely fine veins of the
leaves of trees, they suddenly see the tree in the leaf, the structure of the tree, the sea irothe dr

The love and observation of nature can take on cosmic perspectives, if, for example, we direct their
attention to the clear sky. If we are in the countryside, or occasionally in the yard of our
grandparents' house, the structure and space of the obseé stars and galaxies make them feel the
eerie concept of infinity. In their minds, as if they were steps, their childish imagination can glide
along them, farther and farther away until the infinite space opens up vast horizons and sucks
them in.
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Schml should be a place for learning, a place for acquiring knowledge, where they constantly
receive answers to mysteries. This is where they can have their first encounter with atomic models,
through which they can imagine solar systems and galaxies. Theglszaconclude that atoms can
Ffa2 o06S adlNaA® LG Aa OSNIlFAyte | AINBFIG RAaAO20
that there is always a smaller one, and there will always be a larger one, and that the smallest can
also be the largds.

All these discoveries are naturally connected in the hearts, souls, and minds of children, and thus
the openness, sensitivity, and holistic worldview they are born with can continue to live on in them.
We hope that this way we can help them make a sther transition to elementary school and then
navigate the abstract world of higher education. In later chapters, we will connect the-ma&coo

forces of nature with the resulting Pelyniverse game, which operates on the same principles.

2. Artistic sensitization: ShapesColorsg Dimensionsg Connection

G¢CKS g2NI R Aa | OlGdzrtfe RATTSNEWE waddip percaivis asii 6 S
much of it as we are able to perceive with our own and extendedayxdrtificial senses. There is
therefore a reality beyond perception, which not only the sciemtistntor, but also the artist is

Ottt SR (2 SELX 2NBdé o6{FE2yQa I Na LRSGAOI O

In the 20th century, scientific progress determined the development of modemds in the arts.
New and worldviewtransforming scientific discoveries came to the fore, such as atomic theory,
guantum physics, genetics, microbiology, thermodynangiegithin mathematics, norEuclidean
geometry, or the emergence of a formalist paradigimilar to the foundation of abstract art, fractal
geometry, etc. Thanks to all this, artists’ attention shifted from the visible world to the sensory
essence behind perceptible phenomena.

One of the most important precursors of this process was Kasinawth's painting Black Square,
which shows only a black square on a white background. These processes initially caused a public
scandal from an artistic point of view, not only the general public, but also artists, critics and
intellectuals who believedni tradition considered abstract art to be a bourgeois farce or a
manifestation of dilettantism. However, with the emergence of abstract art, the mandatory nature

of representation that had prevailed for millennia and was in line with social expectatiassae

Because of all these and similar ideas, abstract art is still often the subject of negative public and
professional criticism. While the artificial environment of urban life, the infrastructure, and our
designed tools all serve our needs thanks te thpproach, it is still a common opinion that ron
figurative art is made by those who are not talented enough to practice figurative art; and that such

89



1 & n Co-funded by
E RM’O X the European Union

EARLYPOLY Partnership 2a24U01KA220SCHI00252133

picturesc especially abstract expressionigman be easily made by children and even chimpanzees.
However, art that does not depict nature has been present since the beginning of humanity, for
example in ornamentation, in decorative forms that develop from the gradual simplification of
natural forms, but also occurs outside of art, for example in andiergs in norideoc-grammatical
writings, whose letters were initially small pictures depicting shapes.

According to the internal professional critical tone, it is also true that someone does not become an
abstractgeometric artist just because build on thasic elements of geometry. What matters more

is that they have a sensitivity to abstraction. The goal of the creative method based on the

observation of nature is not imitation; it creates new artistic forms by understanding the laws arising

from the viswal. Forms, colors, materials are merely tools for making an idea visible. We strive for
this from the perspective of children as well, so it is simpler to reverse the relationship between

abstract art and nature, that is, if we start from the basic geometrms, for example, and look

for relationships found in nature, e.g. what the triangle, circle, square shape resembles. Similarly,
what is red, blue, yellow, green, ete.

Through the relationships listed in this way, we can encourage children tthesmlored tiles of

the PolyUniverse to lay out and model the equivalents found in nature (we cannot exclude the built
environment either). During free play, those social and cultural background mechanisms that result
from the aversion to and incomprehsibility of abstract geometric forms always come to the fore.
Therefore, they prefer to depict and display, for example: people, animals, dogs, flowers, cars, ships,
houses, Christmas trees, etc. At the same time, these are the first steps when chitd@meer

the abstract world of geometric forms and during the work (seeing, touching, moving, connecting)
they can get to know the basic elements. Of course, natural/cosmic laws have their own internal
system of rules. This regularity can be read fromttiad system itself through the procedure, along
with finding the sizes and relationships of the forms. In the Rbliwerse, there is no need to learn

the rules beforehand; everyone can study with it at their own interest, age and knowledge level.

In the nmeantime, the children learns about the deeper structural connections resulting from the
differences in sizes, in addition to basic shapes and basic colors. During the methodology, the game
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elements revealed according to size show the way to the vertiedref micremacro connections

that are not visible to the naked eye and their system of connections. For example, we can ask the
guestion, which object or animal is the smallest in the world. What is still visible and what is no
longer, either because i too small or because it is too big, etc. We can collect and examine pebbles
of different sizes, which allows us to reach the almost invisible grains of sand and beyond. Or let's
go out into the yard, into the forest and examine the veins of the leall timty see the tree in it.

Look for the connection with our own body structure, and if they have found it, the children can
hold hands and create trees, that are bent this way and that by the wind and everyone together can
0S I 06A3 N dzy Rre Vepy Mdpartint figsiisOps, thiarkSté@vdich the children's holistic
worldview can further expand.

3. EXAMPLERSh@ relationship between PolUniverse game elements anthe Nature

1/ Micro- and Macrostructures in Nature and the Polyniverse/ NAT_34_EN
Can be used in smaller groups or more informal educational settings.

Most relevant age group:-8/8-10

Description of the task: Leaf Puzzle

1. Collect 23 different types of leaves in the park. They should be larger if possible, and there
should be wo of each type.

2. Cut one of them into 4 different sized parts according to the proportions/shape
arrangement of the PolJniversegameelement.

3. Mix the leaf parts and then place them in front of the children so that they can put the cut
parts back togetherWe can help the younger ones by showing them the whole leaf.

4. The childrer like in a puzzle gamefirst sort out the elements of the different types of
leaves, then find the matching parts and fit them together.

5. During the matching, the children dis@nthe veins of the leaf, discover the connections
between bigsmalttiny, and see the tree in the leaf.

6. After the matching, we place the Pdlniversegame element next to the leaf and
together with the children we discover the similarity between the leafl the Poly
Universe units.
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Why this exercise is good: During the matching, the children discover the veins of the leaf, discover
the connections between bgmalttiny, and see the tree in the leaf, and then all this knowledge is
transferred to the \gual world of abstract geometry with the help of the Pdlyiverse elements.

2/ The relationship between PolUniverse game elements and infinityNAT_301_EN
Can be used in informal educational settings.

Most relevant age group:-3/6-8

Description of tle task: From the tiniest grain of sand to the infinite ocean

Location Spain, beach. A father draws signs in the sand on the beach, teaching his daughter the basic
shapes. This scene gave the idea for the following-Balyerse exercise:

Starting from aPolyUniverse square, we draw evgrowing, doublesized squares in the sand on
the beach, the sizes increasing towards the sea, giving a huge perspective.

From the grain of sand to the infinite sea, we follow the orders of magnitude between the infinitel
small and the infinitely large in such a way that we continuously jump further in the squares, and at
one point, we open up in thought towards infinity.
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Why is this exercise good?: We talk to children ag8dBout differentiating the sizes of sucagss
squares: tinysmaltbig-giant-infinite. Together we discover that ti®lyUniversesquare at the very
beginning of the row consists of tisynaltbig-even bigger elements and we think about what to do
next. We can connect what we experience on thecheaith fairy tales. Children can create free
illustrations for the fairy tales with changes in size until they reach theURolyerse, discover the
different scales on the game, find the connection points, and match the elements of the same size to
eachother. We can use the words we learned from fairy tales for the different sizeintingmall;

big; giant; infinite... and they can draw all this freely in the sand.

3/ Anthropomorphization of the natural forms/objects and B game elementd NAT_305_H
Can be used in form&amwork educational settings.

PolyUniverse most relevant age group55%-8

Description of the task: Stone man

1. It can be purchased in advance, but it is best to collect pebbles of different sizes with the
children during targetegbint excursions (e.g. beach, riverbank, etc.).
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1. On the kindergarten/school table/bench, we sort the collection together with the children
and group them into 3 different piles according to their size. In borderline cases, we decide
together to which pilehe given piece belongs.

2. Then everyone can build a stone man for themsebgasilar to the snowmanalong the
above logic.

3. After that, lay out all the elements of the Pdliniverse circle and group the stone men!
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Let's look for the connection betweehe bigsmalttiny shapes and elements!

Why this exercise is good: The experience of collective work is already present in the collection phase,
the joint selection of the harvest is real teamwork, continuous communication and control! The joint
constructian, the fact that everyone can create their own stone men, which eventually line up next

to each other, represents a small social grouping, which can also personify the given class or
kindergarten group itself. Following these experiences, when the chish@wunter the abstract

world of the PolyUniverse element family, they discover familiar connectionise unity of nature,

man and the abstract world, and their worldview expands imperceptibly, individual interests are
transformed into a holistic commiig experience.

4/ Part-Whole: Continuity of nature's parts in the Polyniverse/ NAT 306 _EN
Can be used in formal and informal educational settings.

Most relevant age group:-3/6-8

Description of the task: Polylow
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1. We collect elements that can be obtained in adeenbut it is best to collect pebbles,
shells, berries, etc. of different sizes together with the children during targeted joint
excursions (e.g. seaside, riverbank, etc.).

2. In kindergarten/school, we put the jointly collected harvest in a large pile otethie and
then scatter the PolJniverse game elements next to it, so that everyone gets one or two
basic shapes (any one).

Lv<’
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3. Based on the photos above, we ask the children to place a pebble, shell, berry, etc. of the
appropriate size next to the bigmall-small corner shapes.

4. If one has been placed on each corner, we can continue the process with further
connections, i.e. e.g. we can connee2 2maller shells to the larger shell according to the
PolyUniverse elements, while the set lasts.

Why this execise isgood: The connection of natural shapes known and loved by children with
geometric shapes helps them acquire abstract vision. Connecting natural shapes and the different
sized windows of the Pelyniverse reveals the deeper connections of natureekample, the song
G,2dz Oy |fa2 o6S I ¢A3ISNIFYR AGQa a2 62y RSNJFd:
the fact that small can be big, big can be small and small can be giant, etc., gives a similar experience!
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THE INTEGRATION POSSIBILITIES OF THENMHERSE GAME INTO
KINDERGARTEN EDUCATIONAL ACTIVITIES

1. PlayIntegrated Learning in Kindergarten

The basic form of awity for preschool children iplay, through which they discover the world
aroundthemd ¢ KS &2dzy3 OKAf R SELINB&aaSa AYLNBaarzya
AY LOONIOAR) £This makes play one of the most important factors in persodalielopment.

tfFe akKlLSa OKAfRNByQa FoAfAGASA YR aiAftfta A
school readiness. Through play, their knowledge and cognitive abilities expand, they can discover
relationships, develop manual dexterity, ahdcome familiar with the properties of materials and

tools (color, shape, size, texture, etc.) and their relations to one another. Their speech and
communication skills develop, they acquire basic concepts, and not least, their social skills also
evolve.Reaching the level of development necessary for school readiness comes as a result of age
ALISOAFAO OKIFNIOGSNARAGAOA FYR YFGdzNF GA2Yy LINEBO
progress. From spontaneous and voluntary (practice) play, they reablgheer level, where
construction, following and applying rules demand a much higher intellectual capacity. In free play,
guided by their imagination, everything can be anything.

Crystal vase (child, 4.5 years) Free creation of a-§earold child
GLYF3IS a2dz2NDOSY YNIf 2 @A 04 yIBagd sdurce: bwh) 0
The forms of kindergarten life activities are characterized by playfulness anednpgyated
learning.

Active exploration of the outside worldnd its mathematical content permeates aist the entire
educational process. Children get to know and discover their immediate and wider environment
through movement and activity. They gain experiences ofdh€ 2 NXY I £ = ljdzF yGA G G A
relations of the narrower and broader natuchumarcmt G SNA | £ S (ORQARE Vhio&gyf U @ £
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active exploration of the living and néiving environment, children develop positive emotional
attitudes toward nature, human creations, and the preservation of values (ONOAP).

In the process of discovery, they camize quantitative, formal, dimensional, and spatial relations,
their judgment develops, and their perception of plane, space, and quantity improves (ONOAP).

Visual activities drawing, painting, modeling, handicrafits 6 NAy 3 2dzi OKAf RNBY
+| NA2dzd QAadzat GSOKYyAljdzSa F2N¥Y |y 2NBEHIYAO LI N
selfexpression, imagination, and imagery in diverse ways. Mastering, practicing, and applying these
G§SOKYyAljdzSa RS@St 2L OFKrafctrplexyntadner | ir@ispersable ®@schboy R
readiness. Artistic and aesthetic education, becoming familiar with artworks, and exposure to
Hungarian and foreign visual art represent values whose knowledge may contribute to personality
development. The aebetic experience of colors, shapes, and figures can be inspirational for
children.

2. STEAM Education with Pelyniverse Game
¢tKS K2t AaGAO0 FLIWINRIOK RSFHfa 6AGK
0KS LISRIFK3I238 RFYRESI yRSHKNBIKEKRBRDE
spiritual development of the child in a harmonious unity.

1. Heart: arts as a shaper of emotions.

2. Hand: increases and strengthens the child's will through the development of the limbs.

3. Head:aims to develop the ability to observe accurately, think and draw independent
conclusions.

Rudolf Steineran outstanding figure of reform pedagogy of Austrian origin, the creator of Waldorf
pedagogy, built his educational method on this.

Maria Montessori¢ who was also an Italian representative of reform pedagqgieveloped a
pedagogical method that is related to the aforementioned holistic approach: the formation and
development of sensory awareness. The goal of her method is intellectual developmekingh
based on experiences, which is based on direct observation.

According to Montessori:

1. The child learns from what he experiences and experiendesacquires knowledge and
develops his abilities through his own activities.

2. We direct the child's attetion to physical reality with the help of his emotions.

3. The child learns by doing.

4. Direct experience is the most effective way of learning.

The PolyUniverse game also reflects this holistic approach, aiming to develop the child's personality
as a whole though experiential learning.

This complex educational tool is both art and game, a visual experieszx mathematical skill
development, and its usability ranges across a wide spectrum.
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SUMMARY

The Poliuniverse game family is excellent for the versativelopment of preschool children. The
game provides countless opportunities to broaden and enrich preschool play activities. It can be
used taking into account the individual development of children, taking into account their age
characteristics. It eraurages discovery and is accompanied by a sense of success. It is a complex
development tool that can be used in almost all areas of preschool activities. It builds on children’s
imagination, creativity, free thinking, association skills, etc. It requaresew approach from
kindergarten teachers, which can result in the broadening of methodological culture. The number
of possibilities is endless, only imagination can set limits. We can also build on children's ideas, let
them soar and create freely.

3. Hdidays and Traditions in Kindergarten

Holidays have a role in shaping community, creating value and providing aesthetic experience,
which is integrated into social life with customs that differ from everyday life, and show a changing
picture by culture anehation. Our country abounds in holidays, each of which enriches the sense of
national identity with a different tradition and system of customs. Our ancestors linked the
significant days and traditions of the church and economic year to the eternal ayckture and

the change of seasons. The significant days and the traditions associated with them differed in some
way from everyday life. The significant days of Hungarian folk life were connected to a specific
holiday cycle (autumn, winter, spring, summeDifferent symbols, emblems, customs and rituals
were connected to each tradition and holiday. In our modern life, these holidays seem to be fading
away, which is why we consider it important to incorporate them into kindergarten education, to
preserveour traditions and to keep them alive.

Kindergarten life and everyday activities are interspersed with significant days related to the
seasons. Incorporating folk traditions into kindergarten activities multifacetedly develops
kindergarten children, prontes the development of a sense of national identity, patriotism, and
establishes a connection to cultural values, homeland, and family. In addition to traditional
significant days, kindergarten everyday life is also colored by green significant dayshGigays

are also becoming increasingly common in our Hungarian kindergartens, which are days that focus
on a particular problem of nature and the environment. We pay attention to global problems locally,
taking into account local conditions. During kingigrten education, great emphasis must be placed

on the environmental education of children, applying the pedagogy of education for sustainability.
Getting to know our natural environment and exploring it with as many senses as possible is of
paramount immrtance for the preschool age group. The world of animals and plants can be brought
closer to children within the organizational framework of the kindergarten, they can get to know
the living world in their habitat during walks and excursions. The expergeare processed in the
kindergarten, integrated into their play activities, individual and group activities, and visual
activities.

Traditional and green days and holidays are not limited to just one single day, but can be prepared
for even weeks. The me versatile the range of activities in connection with a particular topic or
holiday, the better it is integrated into the children's personality, their emotional attachment
deepens, they become more receptive to receiving values, and their outlookpsdha
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4. Game activities (ideas) related to traditional and green holidays by year

AUTUMN HOLIDAYS

The first holiday period of the kindergarten year, covering the months of Septe@biber
November. The period of autumn fruit ripening and harvest.

APPLES
Tasks:

1. Painting an apple tree on large wrapping paper. We play with the circular elements, these
will be the apples. We make 4 baskets under the tree, mark them according to the primary
colors, and harvest the apples in them. We play with all four colors.

1 Pick a red (primary color) apple from the tree and put it in the appropriate basket!
etc.

1 Find the apple on the tree that is yellow, the large field is red, the small field is green,
the tiny field is blue! etc.

1 Pick all the green (primary color) applesigut them in the appropriate basket! etc.
How many apples did you put in the basket?

1 Multi-aspect selection according to a given color key/size.

1 Which basket has more, fewer, the same number of apples?

2. We draw an apple tree in A/4 size and laminate theet. We place the smaller colored,
printed circle elements on it. We play in the same way as the previous game.

The age and individual development level of the children determine the course and rules of the
game.

GRAPES

1. Make a bunch of grapes from the @ilar elements. Free creativity.

2. Place the circular elements on a pileawn base using any color. We can also make a
colored version (several types) and the circles of the appropriate color must be placed on
the base plate accordingly.

3. We make a plasticingheet with a grape cluster shape. Based on a pattern or freely using
plasticine, make the cluster with the appropriate colors.

AUTUMN FOREST

The autumn forest beckons everyone to go on a trip. Its magical colors and shapes always provide
wonderful experiaces for children and adults. We can also create this colorful, autumn forest
experience with the Poliuniverse game.

1. We can create a 3D forest by setting up the circle and triangle elements, or we can use
them in a paper cylinder. This way we can createeloand higher, green, yellow, red
leafed trees, and we can imitate pine trees using the triangle elements. We can group the
finished trees according to colors and shapes. We can determine which tree is the
lowest/tallest, whether there are any that areg¢lsame height, and what colors they are.
We can also practice spatial orientations.
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2. The autumn forest can also be created as a visual, artistic activity.

Let's paint an autumn forest using the circle elements. After selecting the circle elements of
the game, choose one element for yourself and paint the circle shape on the sheet you
received accordingly, and make a trunk for it. After drying, we cut out the shapes, glue them
and we can also make a joint/individual creation from it. We can talk aboupittare: How

many trees are yellow? How many trees are there in your forest? This green tree here, what
color tree grew on the right? etc. This activity also includes practicing stem and ordinal
numbers, counting, recording spatial directions and many ottevelopment opportunities.

The conversation can be guided by targeted questions, or just simply tell about the picture.

3. We can also create series from the colorful treesther from the children's creations or from
the elements of the game (we can alsombine them). We can make playing cards that can
be continued: Which element would you continue with? (colors and shapes can also be
changed)

Lay out the series according to the given criteria (e.g. circle shape, red as the base color, the
large field isyellow, the small field is green, the tiny field is blue, the next one is triangular,
etc.), continue the series. The trunk of the tree can be made of paper or felt. It can also be
made based on the picture.

(Continue the sequence)
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WORLD ANIMAL DAY

Inconnection with the autumn forest, we can commemorate World Animal Day, which is celebrated
every year on October 4, the name day of Saint Francis of Assisi. On this green day (week), children
can learn about forest animals in a playful way and we canasoect some ideas with the Pely
Universe game.

1. The animals are hiding in the Pdbrest. Let's find them! We can play with the set shapes or
the paper cylinder version.
Where is tle deer?¢ Behind the pine tree.
Where is the bear hiding?Next to the ellow-leafed tree to the right. etc.
Conversation with guided questions or free play activity, during which the child speaks.

3. Let's build a maze (labyrinth) using the elements. Lead the bunny out of the forest!
Where should he go to get to the cleagi?

It develops, among other things, spatial orientation, probisaiving thinking, and picticing right
left directions.

Animals in a different way:
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1. Free creatiolq add any shape to the basic shape to make it an animal. They can use different
techniques ¢ coloring, cutting, gluing they can also add photocopied elements of different
sizes.

Free creation: Fox

Extension Free creation

2. Camel caravaqQ make camels usingameelements. You can also make them by copying
from a picture.

Everyore can make a camel out of paper elements and stick them on a large piece of wrapping
paper to create a camel caravan. You can even turn the background into a desert by spraying
sand.

5. Activities, games, ideas with the BgUniversegame

WINTER HOLIDAYRCLE

The winter holiday circle includes the months of December, January, and February. December is the
period of Advent waiting, preparation for the holy holiday of Christmas. Many folk significant days
are associated with this month. The busy prepamatalso includes playful activities and creation.
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CHRISTMAS HOLIDAY CIRBDEENT FEA _801_EN

Based on the children's prior experiences and observations, we make a wreath shape from green
basic circle elements. "Let's make an Advent wreath from this game!" Whigle stauld you make

it from? We placed 4 LED candles on it, so the wreath symbolizing the wait becomes visual in this
form as well.

ADVENT PERIQIANTA CLAUSEA 805 BN

1. Santa's sack is punctured! Let's patch it up! (Santa Claus' sack drawn on a piece of wrapping
paper)

We can play in several versions, and we can vary the colors (all elements should be the same basic
color, each element should be a different color, etc.). They can place them freely or according to
instructions. Pay attention to the directions afidlds.

Variation: Place the shapes corresponding to the "spots" in a textile bag. Pull one out by touch (you
can even name the shape before pulling it out) and place it on the correct "spot"”, paying attention
to the directions and spaces.

B

ChildSy OFy 3IS4G G2 (y2¢ GKS StSYySyida 2F GKS asi
recognized and selected from the set. It can be placed as desired, so even younger children can join
in the game. It develops tactile sense, color and shape aonygt It develops spatial orientation,
thinking (problem solving).
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2SS Lizd Fff {AyR&a 2F StSYSyida FTNRY (KS aSid Ay
one. Tell them what kind of element they are holdingheir hands, what colors it has and how big
it is.

KS SyR 2% (KS 3IYS: (kKSe OFy o0dzAfR

S Lidzi G KS RN} gy StSYSyd 2y | akKSSd -
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Jga FTNRY Ad FyR aleéea ¢KFd akKl LIS GKSe@
YIEYS o600l asS O2ft2NX I NBS: atvrStaSti $gRCHYR
2yS Ftyz2y3a (GKS Ylyeée StSySydtdao  2dz OFy | f

They can get acquainted with plane geometric shapes in a playful way. They can learn about the

properties of shapes. Their speaking skills develop. They recognize colorstheamd heir tactile

sense also develops through the game. In the drawing version, their imagination and creativity, and

graphomotor skills also develop.

CHRISTMAS HOLIDAY CIRCHRISTMAS TRHEEA 803 EN
Let's make a Christmas tree. Which elements would you us&o

We use a double triangle package to make the Christmas tree. Let's make a large one from the small
triangles. The trunk can be made of square elements. A top ornament can also be placed on the top.
Free creation, joint play activity.

The joy ofplaying together and creating permeates the activity. The ability to cooperate, the ability
to cooperate, and the group cohesion are strengthened. Creativity, construction skills, shape and
color constancy are developed. Fine motor movements,-teyyed coadination, speech skills,
mathematical skills, and thinking functions can be developed. Attention and concentration skills are
also strengthened.
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CARNIVAL

Another defining and significant day of the winter holiday season is the Carnival period. Many
traditions are associated with this sometimes short or longer period. Fooling around, good humor,
and fun are at the center. At the end of Carnival, we drive away winter and wait for the good weather

of spring.

Let's make a clown!

Complex activity:
1. The clowrs balls

1

¢23SGKSNI 6S YI1S YR 02ft2NJ KS Ot 26y RN
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Another variation could be to lay out the clown's balls in the order of the playing cards. This can also
be done fran memoryg visual memory and seriality can be developed.

2. The clown's hat and tie
f ¢KS OKAfRNBYy O2t2NJ I Of2¢éydya KSIFIRD / K2

Oft2¢6yda KIFG Ly
0KS2a0%y St SYSy
KSIFR® LG OFy o

R g2 F2NIKA& a9Sd /22N i
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3. Clown's costume

Photocopied sheets show clown costumes in the shapes of triangles, squares and circles. Choos
the appropriate shape from the play set and color it in the same colors. After cutting, glue the shape

in the correct place.

SPRING HOLIDAYS

The spring holiday season includes the months of March, April and May. In addition to the important
days d folk tradition in kindergarten, several important green days also fall in these months.
WORLD WATER D@arch 22)

1. Life in the Seajoint creation from the elements of the Pelyniverse and the objects found
in the room. During the joint game, coopion skills are developed, and they can experience
the joy of creation. We can talk about the creation or while creating\What kind of fish
could it be?, How many fish do you see in the wat¥vRhat color are they,"Do they swim to

the right or left? etc...

It contains many possibilities.
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