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Abstract

This thesis investigates the ways that architecture can encourage a revolutionary 

education system by imposing the idea of ‘learning through play’ and explores methods 

of generating ‘playful’ architectural spaces for students through moving shadow and 

light. Plato’s allegory of the cave that claims the importance of education and explains 

the philosophy behind shadow, along with research on ‘Object Play’ (one of the playing 

forms in the realm of children’s play) will be fully analysed and discussed. The relation-

ship between object play, shadow and learning will be elaborated on through artists’ 

compositions, ancient and modern theories of play, and samples of play equipment to 

develop substantial studies on ‘playfulness’.

Generating a ‘playful’ learning environment will be demonstrated by series of experi-

NFOUT�SFMBUFE�UP�UIF�RVBMJUJFT�BOE�NPWFNFOUT�PG�TIBEPX�BOE�MJHIU��'BDUPST�UIBU�BƊFDU�

shadow such as numbers and types of light sources, the motion of light, scale, overlap, 

DPMPVS�NBUFSJBMJUZ�BOE�SFƌFDUJWJUZ�XJMM�CF�UFTUFE�BOE�BTTJTUFE�XJUI�EJƊFSFOU�BSU�SFGFS-

ences in order to examine the ideal output of shadow as a learning and play tool. My 

design proposal: A Revolutionary Pre-School in Athens will be used as a supplementary 

study for addressing practical issues in terms of context, environment, and safety.
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Importance of Education:

‘The direction in which education starts a man will determine his future in life’. 1

&EVDBUJPO�IBT�VOEPVCUFEMZ�QMBZFE�B�TJHOJƋDBOU�SPMF�JO�"ODJFOU�(SFFL�DVMUVSF�FTQFDJBMMZ�GPS�1MBUP�

UIF�ƋSTU�BODJFOU�QFSTPO�XIP�GPVOEFE�UIF�"DBEFNZ�BT�B�QMBDF�GPS�CFJOH�QSPQFSMZ�FEVDBUFE��)F�

argued that education is a reformation of living and thinking and used ‘light’ as a metaphorical idea 

of knowledge and ‘shadow’ as the misperception of the physical world in the allegory of the cave to 

encourage humans to turn their souls towards the ‘light.’  

Whereas, the current education system not only in Greece but around the world has been evolved 

JOUP�B�DPNQFUJUJWF�BOE�TUBOEBSEJTFE�TDIFNF�XIFSF�TUVEFOUT�BSF�DMBTTJƋFE�CZ�FYBNT�BOE�GPSDFE�UP�

learn through textbooks. The principle of education has been lost and the widened gap between 

wealthy and poor has led to severe inequality in society. Action is needed to improve on the current 

TJUVBUJPO�CZ�JNQPTJOH�B�EJƊFSFOU�UFBDIJOH�TUSBUFHZ�PG��ŞMFBSOJOH�UISPVHI�QMBZş�UP�VTF�BSDIJUFDUVSF�

as a testing bed for challenging the conventional education system with the aim of designing a 

‘playful’ learning environment for students.

Learning through Object Play:

As a thorough scheme in children’s play, object play refers to children’s manipulation in using 

objects such as blocks, toys, puzzles, sand etc. in the process of playing. During early childhood 

development, the child naturally starts to observe the world with their eyes because they are 

FRVJQQFE�XJUI�TFOTPSZ�DBQBDJUJFT�BOE�SFƌFYFT�IF�TIF�begins to use tools and starts to create fairly 

complicated constructions from blocks and other materials with growing ability in controlling 

objects. Studies have proved that children involved in object play during early development grow in-

cremental ability in divergent thinking, brain, and muscular strength. This thesis will use object play 

as a contextualised background assisted with comprehensive theories, combine object play with 

early childhood education, connect children’s activity with learning, and develop a design scheme in 

relation to children’s constructibility and cognition accordingly.

Introduction

1. Platon and Allan David Bloom, The Republic of Plato: Transl. with Notes and an Interpretative Essay by Allan Bloom (New 
York: Basic Books, 1991),pp281
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Shadow as a Play and Learning Equipment:

Shadow has been a negative entity with little concerns about it since the attention has 

BMXBZT�CFFO�QVU�PO�MJHIU�JOTUFBE��)PXFWFS�BDDPSEJOH�UP�1MBUPşT�BMMFHPSZ�PG�UIF�DBWF�TIBEPX�

can serve as a metaphor for human perception and can be integrated into architecture as a 

representation of physical images. Artists such as Moholy-Nagy treated shadow as an image 

and used photograms as a representation of shadows by using light-sensitive emulsions; 

Similarly, Andy Warhol considers shadow as a ‘polymerisation of the image’ through overlap-

QJOH�BOE�EVQMJDBUJOH�JNBHFT�PG�UIF�TBNF�PCKFDU�GSPN�EJƊFSFOU�BOHMFT�2  Shadow, therefore, is 

SFHBSEFE�BT�B�NVMUJGBDFUFE�BOE�EJWFSTJƋFE�ŞJNBHFş�UIBU�DBO�CF�DPNCJOFE�XJUI�UIF�GVODUJPOT�PG�

learning and can potentially be transformed into a spatial context. ‘Moving’ and ‘Changing’ 

will be associated with shadow with the aim of serving as a play and learning tool. 

5IJT�UIFTJT�JT�EJWJEFE�JOUP�UISFF�DIBQUFST�UIF�ƋSTU�DIBQUFS�JT�B�UIFPSFUJDBM�BOE�DPOUFYUVBMJTFE�

research about Plato’s allegory of the cave, shadow and object play, explaining the impor-

tance of education and its relationship with play, and specifying the reason for choosing 

object play and moving shadow as architectural tools for generating ‘playfulness’. The second 

chapter focuses on a series of experiments about moving shadow along with artworks, 

exploring methodologies to control the motion and quality of shadow in relation to human 

activity, transforming shadow into a learning tool. The third chapter applies the comprehen-

sive shadow philosophy from chapter 2 to the architectural realm, understanding shadow in 

context and practical life.

The following questions will be addressed:

1. Can moving shadows serve as both a design and learning tool that evoke a ‘playful’ spatial 

experience for children?

���)PX�DBO�TIBEPX�CF�VTFE�UP�DIBMMFOHF�UIF�DPOWFOUJPOBM�MJHIUJOH�EFTJHO�JO�BSDIJUFDUVSF 

���9LFWRU�,HURQLP��6WRLFKLŀÅ��$�6KRUW�+LVWRU\�RI�WKH�6KDGRZ��/RQGRQ��5HDNWLRQ�%RRNV���������SS���
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‘ The relationship with the origins (the relationship with the shadow) characterizes the histo-

ry of Western representation.’ 3

4UBSUJOH�PƊ�XJUI�1MBUPşT�BMMFHPSZ�PG�UIF�DBWF�XIFSF�1MBUP�VTFT�UIF�QSPKFDUJPO�PG�

‘Shadow’ as a metaphorical idea to claim that the representation of things we visualise 

through senses has philosophical reasoning. In this case, the term ‘shadow’ can be read 

JO�UXP�EJƊFSFOU�XBZT��QIJMPTPQIJDBMMZ�BOE�BSDIJUFDUVSBMMZ��1IJMPTPQIJDBMMZ�TQFBLJOH�JU�

is an implication of the importance of education and knowledge, and perception of the 

QIZTJDBM�XPSME��BSDIJUFDUVSBMMZ�TQFBLJOH�TIBEPX�DBO�CF�VTFE�BT�B�EFTJHO�UPPM�UP�SFƌFDU�

an activity or object in the physical world.

Plato imagines a group of archaic humans being trapped in the cave, all they can do is 

TUBSF�BU�UIF�QSPKFDUFE�TIBEPX�PO�UIF�XBMM�JO�GSPOU�DBVTFE�CZ�UIF�ƋSF�CFIJOE�UIFN��5IFZ�

XJMM�POMZ�CF�BCMF�UP�ƋOE�PVU�UIF�SFBTPO�GPS�UIJT�QSPKFDUFE�TIBEPX�CZ�UVSOJOH�BSPVOE�

ƋOEJOH�PVU�UIF�MJHIU�TPVSDF�	ƋSF
��XBMLJOH�PVU�PG�UIF�DBWF�BOE�GBDJOH�UIF�TVO��4

Allegory of the Cave and ‘Shadow’

���9LFWRU�,HURQLP��6WRLFKLŀÅ��$�6KRUW�+LVWRU\�RI�WKH�6KDGRZ��/RQGRQ��5HDNWLRQ�%RRNV���������SS�
4. Platon and Allan David Bloom, The Republic of Plato: Transl. with Notes and an Interpretative Essay by Allan Bloom (New 
York: Basic Books, 1991),pp517-19

Fig2   Plato: Allegory of the cave
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‘Knowledge is like vision in that it requires an organ capable of receiving it.’5

Like the archaic humans imprisoned in the cave, if we turn away from this deceptive 

world, using our judgemental thoughts to break the illusion of intellectual blindness, 

we will be able to see the light. Therefore, education is a conversion, a possible and 

reliable conversion that turns from perception to reality.

Plato uses the cave as a metaphorical representation of the physical world, in which 

reality behind each story or image is not actually what we perceive and visualise, there 

might be a lot more to investigate about it and must be explored proactively. Although 

the process of walking out of the cave, alternatively speaking, the process of educating 

yourself, is long and complicated, one should still initiate himself to knowledge instead 

of passively receiving knowledge from others, especially students. The projected 

TIBEPX�JT�B�GBMTF�SFQSFTFOUBUJPO�PG�UIF�ŞPVUTJEF�XPSMEş�B�SFƌFDUJPO�PG�UIF�SFBMJUZ�BOE�B�

substitution of an image. 

���6DPXHO�(QRFK�6WXPSI�DQG�-DPHV�)LHVHU��6RFUDWHV�WR�6DUWUH�DQG�%H\RQG��$�+LVWRU\�RI�3KLORVRSK\��1HZ�<RUN��0F*UDZ�+LOO��
2008),pp45
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)LJ����0DUFHO�'XFKDPS��6KDGRZV�RI�
Readymade ,1918

According to Plato,�ŞUIF�JNBHF�	TIBEPX�SFƈFDUJPO�QBJOUJOH�

statue) is the same in a copy state, the same in a state of 

double. ‘ 6

Shadow and its pictorial modalities have been depicted 

by many artists since the 15th Century, Cennini suggest-

ed combing natural light into the painting as a physical 

source while unable to get rid of the shadow from your 

hand. Followed by Masaccio, who embedded natural 

light from an actual window into his painting Carmine 

fresco (Fig3) and assigned shadow as having two rep-

SFTFOUBUJPOT�UIBU�PG�B�ƋDUJPOBM�BOE�B�SFBMJTUJD�XPSME��$BTU�

shadow caused by natural light and his hand had therefore 

enhanced the shadow in his painting and constructing the 

illusion of relief.7 

Marcel Duchamp, a French-American painter challenged 

to paint with cast shadows (Fig 4).7 In this painting, shad-

ow is recapitulated as the illusion and reproduction of the 

‘object’, a counterpart that reveals the substance of the 

pictorial representation.

Shadow as a Multifaceted ‘Image’

)LJ����0DVDFFLR��&DUPLQH�)UHVFR�������������

���9LFWRU�,HURQLP��6WRLFKLŀÅ��$�6KRUW�+LVWRU\�RI�WKH�6KDGRZ��/RQGRQ��5HDNWLRQ�%RRNV���������SS��
���6WRLFKLŀÅ��2S�FLW���SS��

14



Fig5 Christian Boltanski : Theatre of 
Shadows, 1944

)LJ���/£V]Oµ�0RKRO\�1DJ\��3KRWRJUDP�
����

)LJ���$QG\�:DUKRO��������3KRWR�E\�
0LFKDHO�&RRSHU�

So how to perceive shadow as a pictorial representation and 

what characteristics does it have?

Christian Boltanski indicated that shadow is an inner de-

ception that enormous impact can be easily generated by a 

minimum amount of objects and extinguished in a second(-

Fig5). Moholy-Nagy treated shadow as an image and used 

photogram as a representation of light-sensitive emulsions, 

CZ�FYQPTJOH�QIPUP�QBQFS�PS�ƋMN�VOEFS�MJHIU�UP�QSPEVDF�B�HSB-

dation of light intensity from black to white (Fig6). The entire 

QSPDFEVSF�DBO�CF�TJNQMJƋFE�BT�B�QSPDFTT�PG�PWFSMBZJOH�PCKFDUT�

on the emulsion-covered surface.8

Similarly, Andy Warhol considered shadow as a ‘polymeriza-

tion of the image’(Fig7). Through overlapping and duplicating 

JNBHFT�PG�UIF�TBNF�PCKFDU�GSPN�EJƊFSFOU�BOHMFT�XIJDI�DBO�

CF�TFFO�BT�B�SFƌFDUJPO�PG�POF�PCKFDU�JO�NVMUJQMF�SFQSFTFOUB-

tions. Warhol questioned how we identify the original object 

and whether it could be considered as the original or it was a 

perception of another representation? 9

Shadow articulates the essence of education, questions the 

relationship between human perception and the physical 

world, and explains its physical form corresponding to light. 

When shadow is perceived as an image, it can be dynamic or 

static depending on the use of light sources and the object 

being projected, it can be easily transported, it can use the 

minimum amount of elements to generate remarkable visual 

impact. It is complicated but interesting, it is temporary 

but reproducible , it is multifaceted but meaningful, which 

reinforces its potential for being an architectural tool that 

explores the idea of ‘playfulness’ through learning.

���0RKRO\�1DJ\�/£V]Oµ��9LVLRQ�LQ�0RWLRQ��&KLFDJR��3DXO�7KHREDOG�	���������SS���
���6WRLFKLŀÅ��2S�FLW���SS���
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Jean Piaget (1896-1980), a Swiss psychologist specialising in child development , discov-

FSFE�GPVS�TUBHFT�BCPVU�DIJMESFOşT�SFTQPOTFT�UP�TIBEPX�JO�������%VSJOH�UIF�ƋSTU�TUBHF�

BU�UIF�BHF�PG�ƋWF�DIJMESFO�CFHJO�UP�SFBMJTF�UIF�TIBEPX�SFTVMUT�GSPN�PCKFDU	T
�BOE�UIFZ�

are able to clarify that shadow occurs because of the opaqueness of object(s). Conse-

quently, shadow is considered as a collaboration of both internal and external output, 

in this case, internal represents ‘the shadow emanates from the object, it is a part of the 

object’ and external represents ‘the shadow comes from the night, from a dark corner of 

the bedroom etc.’ 10 During the second stage, between six and seven, children are able 

to realise shadow as the output of one single object, but shadow, in this case, is seen 

as a substance that is separate from the object and appears occasionally. During the 

third stage, at the age of eight, children start to grasp the idea of shadow and are able 

UP�JOEJDBUF�UIF�EJSFDUJPO�BOE�QPTJUJPO�PG�TIBEPX�FWFO�XJUIPVU�MJHIU���)PXFWFS�TIBEPX�

JT�TUJMM�CFJOH�USFBUFE�BT�BO�FNBOBUJPO�PG�UIF�PCKFDU�UIBU�EJTBQQFBST��EPEHFT�VOEFS�UIF�

MJHIU�VOUJM�UIF�MBTU�TUBHF��"U�UIF�BHF�PG�OJOF��DIJMESFO�ƋOBMMZ�CFHJO�UP�BXBSF�PG�TIBEPX�

as an absence of light, neither a substance from the object nor a substance dispersed 

from light.

Questions that are raised in this case:

$BO�UIF�BSDIJUFDUVSF�TQBDF�IFMQ�DIJMESFO�UP�DPNQSFIFOE�UIF�DPODFQU�BOE�UIFPSZ�

CFIJOE�UIF�TIBEPX�QSPGPVOEMZ� �$BO�UIF�BSDIJUFDUVSF�TQBDF�FODPVSBHF�UIF�XJMM�UP�MFBSO�

about shadows among children?

If so, what character should be designed or assigned to shadow as a learning tool for 

children?

Shadow in Early Childhood Development

����9LFWRU�,HURQLP��6WRLFKLŀÅ��$�6KRUW�+LVWRU\�RI�WKH�6KDGRZ��/RQGRQ��5HDNWLRQ�%RRNV���������SS��
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Object play refers to children’s manipulation in using objects such as blocks, toys, puz-

zles, sand etc. in the process of playing. During early childhood development, the child 

begins to use tools and starts to create relatively complicated construction from blocks 

BOE�PUIFS�NBUFSJBMT�BOE�IJT�IFS�BCJMJUZ�PG�DPOUSPMMJOH�PCKFDUT�BOE�BDUJPOT�JT�HSBEVBMMZ�

HSPXJOH��*OƌVFODFE�CZ�+FBO�1JBHFU�UIF�*TSBFM�QSPGFTTPS�4BSB�4NJMBOTLZ�IBT�DBUFHPSJTFE�

PCKFDU�QMBZ�JOUP�UXP�EJƊFSFOU�UZQFT��'VODUJPOBM�BOE�$POTUSVDUJWF��

‘Functional play refers to manipulative play, motor exercise with or without objects, or the 

use of objects in a stereotyped manner. Constructive play is organised, goal-oriented play 

with objects.’11

5IFSFGPSF�JO�UIF�SFBMN�PG�PCKFDU�QMBZ�UIF�DIJME�JT�BCMF�UP�SFQSFTFOU�UIF�GPSN�PG�EJƊFSFOU�

PCKFDUT�JO�UIF�QSBDUJDBM�XPSME�BOE�DBO�USBOTGPSN�IJT�IFS�JNBHJOBUJPO�JOUP�DPOTUSVD-

tion.12

Object play in Ancient Greece:

0CKFDU�1MBZ��%FƋOJUJPO

Object Play: Theories, and its Relationship with Learning

11. James E. Johnson, James F. Christie, and Thomas D. Yawkey, Play and Early Childhood Development 2nd Edition(New York: Addi-
son-Wesley, 1999), pp79
12. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 2005), 
SS��
����3ODWR�DQG�5REHUW�*UHJJ��%XU\��/DZV��&DPEULGJH��0DVV����+DUYDUG�8QLYHUVLW\�3UHVV���������SS��

Play has always been part of philosophical 

discourse since ancient Greece. 

‘The man who is to make a good builder must 

play at building toy houses...’13 

Philosophers such as Plato (427–347 B.C.) 

EFƋOFE�QMBZ�BT�B�TLJMM�GPS�GVUVSF�USBJOJOH�

he linked the importance of childhood play 

with work and encourages one should build 

VQ�BOE�QVSTVJU�IJT�IFS�TLJMM�GSPN�JOGBODZ�

)LJ���Ő3OD\ő�ZDV�SDUW�RI�HGXFDWLRQ�LQ�DQFLHQW�*UHHFH
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John Amos Comenius, a Cezch philosopher, 

pedagogue, and theologian claimed that 

object play is perfectly suitable for children 

since it subconsciously encourages children 

UP�DPODFOUSBUF��)JT�PXO�CPPL�Ş4DIPPM�PG�*O-

fancy’, written in 1631, claimed that children 

should be encouraged to build up things 

using clay, blocks, wood chips and stones, 

through which they would be able to culti-

vate the ability of constructing geometry, 

carrying things from place to place, lifting 

UIJOHT�VQ�SPMMJOH�BOE�VOSPMMJOH��NPWJOH��

TQMJUUJOH��CFOEJOH�PCKFDUT�FUD�15 Conse-

quently, play tools related to construction 

came out after Comenius’ theory.

John Locke, an English philosopher and 

physician, suggested that letters can be 

imprinted on dices in order to help children 

with learning alphabets through playing. 

0CKFDU�1MBZ�JO�UIF�BHF�PG�&OMJHIUFONFOU�3PNBOUJDJTN�	��UI����UI�$FOUVSZ
�

����0LKDL�,��6SDULRVX��'LRQ\VXV�5HERUQ�3OD\�DQG�WKH�$HVWKHWLF�'LPHQVLRQ�LQ�0RGHUQ�3KLORVRSKLFDO�DQG�6FLHQWLŵF�'LVFRXUVH��,WKDFD��1��-���
&RUQHOO�8QLYHUVLW\���������SS�����
����-RKDQQ�$PRV�&RPHQLXV�DQG�(UQHVW�0��(OOHU��7KH�6FKRRO�RI�,QIDQF\��&KDSHO�+LOO��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV���������SS��

BOE�TIPVME�DPOUSJCVUF�UP�TPNFUIJOH�UIBU�IF�TIF�SFBMMZ�FOKPZT�BOE�EFTJSFT�UP�EP��

"QBSU�GSPN�1MBUP�UIF�EFƋOJUJPO�PG�QMBZ�XBT�BMTP�EJTDVTTFE�CZ�4PDSBUFT�	���Ŝ����#�$�
�

Aristotle (384–322 B.C.), and Xenophanes (6th century B.C.) in order to understand 

human expression and philosophical framework.14 

)LJ���-RKQ�$PRV�&RPHQLXV������������

)LJ����-RKQ�/RFNH������������

18



Object Play and its Modern Theories

+FBO�1JBHFU�DMBTTJƋFE�DIJMESFOşT�JOUFMMFDUVBM�

EFWFMPQNFOU�JOUP�EJƊFSFOU�TUBHFT��%VSJOH�

UIF�ƋSTU�UXP�ZFBST�JOGBOUT�UFOE�UP�CVJME�B�

relationship between actions and objects; 

between two to seven, which is the preop-

erational stage, children start to build up 

capability of using symbols and objects, 

and begin to be involved in constructive and 

symbolic play; between seven and eleven, 

they begin to play games with rules and 

enter the concrete operational stage. Piaget 

believed that ‘play was critical as a condition 

for learning to occur’ 17  Playing with blocks is 

FYUSFNFMZ�CFOFƋDJBM�GPS�DIJMESFO�JO�UFSNT�PG�

their intellectual development, children are 

able to learn from its principle that playing is 

reversible, preservable and movable.

‘Thus children may be cozened into a knowl-

edge of the letters; be taught to read, without 

perceiving it to be any thing but a sport, and 

play themselves into that which others are 

whipped for.’16 

Locke indicated that learning through 

imaginative fancy and creativity during the 

process of playing can contribute powerfully 

to children’s health and spirit.

����-RKQ�/RFNH�DQG�6W�-RKQ�-DPHV�$XJXVWXV��6RPH�7KRXJKWV�RQ�(GXFDWLRQ��/RQGRQ��-��+DWFKDUG���������SS���
17. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 
2005), pp41

Fig11  Alphabets imprinted on dices as a learning tool

)LJ����-HDQ�3LDJHW�������������DQG�FKLOGUHQ
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Lev Semionovich Vygotsky, a soviet psy-

chologist, proposed this idea of ‘play as a 

self-help tool that promotes learning’18�)F�

categorised children’s development into two 

levels: actual development, where children 

are capable of developing by themselves; 

potential development, where children 

tend to lean on others to develop. If further 

assistance received from others, children are 

likely to perform unexpectedly at a higher 

level. Through independent and imaginative 

thinking during object play, children are able 

to think beyond what the object actually 

represents and carry out the ability of mem-

orizing, controlling and interacting. There-

fore, object play can also be considered as a 

tool to uncover children’s potential.

These above theories suggest a strong relationship between learning and playing during 

DIJMESFOşT�FBSMZ�EFWFMPQNFOU�UP�BTTJTU�DIJMESFO�XJUI�TVƍDJFOU�BOE�BQQSPQSJBUF�BNPVOU�

of help with the aim of encouraging them to learn has therefore become an essential 

task for this thesis. Ideas such as contriving an intriguing environment that boosts their 

interest, combing learning elements with the playing toy, providing further assistance at 

the right time, designing elements that stimulate the action of moving, constructing and 

sliding, and creating atmosphere that promotes imagining and abstract thinking should 

be considerately addressed and explored within this thesis.

Considering the fact that movement of shadow and light is used as a subject of play in 

order to achieve ‘playfulness’, the characteristics of shadow will be connect to these ideas 

stated above.

18. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 
2005), pp41

)LJ���/HY�6HPLRQRYLFK�9\JRWVN\������������
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‘The beginning of optics will be to look up at the light, a thing natural to children; for the 

instant it becomes visible, they turn their eyes to it.’19 

Infants naturally start to observe the world with their eyes because they are equipped 

XJUI�TFOTPSZ�DBQBDJUJFT�BOE�SFƌFYFT��4UBSUFE�XJUI�PSBM�FYQMPSBUJPO�PO�B�TJOHMF�PCKFDU�

children are able to develop their skills on manipulating multiples objects with both 

hands and eyes over time.20 Play with blocks is the major and common form in object 

play and has been researched for years by many educators. Dr. Arnold Lucius Gesell 

(1880-1961) indicated that children start to play with blocks at around two years old.  At 

9 months, children tend to grasp objects that are brightly coloured, they are likely to 

wave it, throw it onto the table, and observe It. Between 12 to 18 months, children rarely 

use blocks to construct, instead, they take one at a time and play with one single block, 

they start to inspect before action.20 Between 18 to 24 months, the majority of chil-

dren can construct blocks into a row or stack them together individually, they begin to 

VOEFSTUBOE�UIFTF�PCKFDUT�WFSUJDBMMZ�BOE�IPSJ[POUBMMZ�TUBSU�UP�ƋOE�ŞNBUDIJOHş�PCKFDUT�BOE�

combine related objects together.21 

Object Play: Development of Children

����-RKDQQ�$PRV�&RPHQLXV�DQG�(UQHVW�0��(OOHU��7KH�6FKRRO�RI�,QIDQF\��&KDSHO�+LOO��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV���������SS��
20. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 2005), 
SS�����
����&DWKHULQH�*DUYH\��3OD\��/RQGRQ��)RQWDQD���������SS��

There is an intimate link between children’s age, their developmental status and the 

materiality of the blocks, type of blocks they are playing with, and how do children use 

these blocks.

Between birth and two, known as the sensorimotor stage, infants are mainly engaged 

with functional play, which refers to ‘motor exercise with or without objects’.20 During 

this stage, infants gradually develop from ‘What is this object?’ to ‘What to do with 

this object?’ and they start to repeat their actions on objects. Piaget (1962) categorised 

UIJT�TFSJFT�PG�BDUJPOT�JOUP�B�UFSN��3FQSPEVDUJPO�BTTJNJMBUJPO�UISPVHI�XIJDI�JOGBOUT�ƋOE�

pleasurable although there is no clear goal.

21



����&DWKHULQH�*DUYH\��3OD\��/RQGRQ��)RQWDQD���������SS��
23. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 
�������SS�����

Between second and third year, they start to contemplate and develop optical skills 

PG�DPMPVST�QJDUVSFE�PCKFDUT�BOE�ƌPXJOH�XBUFS�FUD��0CKFDUT�QSPWJEF�DIJMESFO�XJUI�BO�

opportunity to express their emotions, interests, and serve as a platform for social 

JOUFSBDUJPO�XJUI�PUIFS�DIJMESFO�BEVMUT�22 

At the age of four, constructive play becomes the dominant form of play, which indi-

cates children are encouraged to use play materials to construct and are able to assem-

ble a rather complicated form. Between infancy to preschool years, the incremental fa-

miliarity on manipulating and exploring objects has helped children to develop further 

FOHBHFNFOU�XJUI�PCKFDUT�BMPOH�XJUI�B�SFMBUJWFMZ�SFƋOFE�TLJMM�PG�DPOUSPMMJOH�BDUJPOT�

This continuous ability to react and interact with objects accumulates and increases 

through time, which reaches its peak at primary-grade. Entering ‘concrete operational 

stage’ according to Piaget, higher levels of object play distinguished from preschoolers 

among older age groups are elaborated through social collaboration, sophisticated 

skills on block play, and interlocking, snapping, and pressing objects.23

22



-Brain Development (Intelligence)

Brian Sutton Smith (1924-2005), a play theorist, has suggested that ‘as the brain begins 

in a state of high potentiality, so does play.’ 24 Play at early stages remains the variability of 

children’s brain and activity, and stimulates the potential of children’s brain and behav-

iour.

8JUIJO�UIF�ƋSTU����NPOUIT�DIJMESFOşT�CSBJOT�FYQFSJFODF�POF�RVBESJMMJPO�TZOBQUJD�DPOOFD-

tions, and are prepared for upcoming sensations and new experiences, through which 

they are able to explore with their body senses.25 During object play, the activation and 

DPOOFDUJPO�PG�OFPDPSUFY�	UIPVHIU
�BOE�BNZHEBMB�	FNPUJPO
�FOBCMFT�DIJMESFO�UP�BƊFDU�

their related behaviours, for instance, problem-solving and creative thinking.25 

Object play therefore becomes a tool for children to adapt the physical world, and pro-

WJEFT�DIJMESFO�XJUI�EJƊFSFOU�DIPJDFT�BOE�PQQPSUVOJUJFT�UP�CFDPNF�BDUJWFMZ�JOWPMWFE�XJUI�

satisfying feedback.

-Divergent Thinking (Creativity)

"�TFSJFT�PG�TUVEJFT�IBWF�TIPXO�UIBU�UIFSF�JT�B�TJHOJƋDBOU�SFMBUJPOTIJQ�CFUXFFO�PCKFDU�QMBZ�

and creativity. Children are able to train themselves subconsciously with divergent think-

ing by transforming objects with role-playing. The expression of emotions and imagina-

tion during play can stimulate children’s associative thinking.26 Children will be acting as 

BO�BSUJTU�EVSJOH�UIF�PQFO�DPOTUSVDUJWF�QMBZ��UISPVHI�XIJDI�UIFZ�XJMM�CF�BCMF�UP�SFƌFDU�

UIF�CFBVUZ�PG�UIF�XPSME���5IFZ�BSF�FODPVSBHFE�UP�HFOFSBUF�EJƊFSFOU�UZQFT�PG�DPOTUSVDUJWF�

DPNQPTJUJPOT�VTJOH�EJƊFSFOU�LJOET�PG�DPOTUSVDUJWF�UPZT�UIJT�QSPDFTT�PG�DSFBUJPO�BMMPXT�

them to foster their own aesthetics.  

Colour is an important factor in developing aesthetic appreciation, children are likely to 

CF�BUUSBDUFE�CZ�PCKFDUT�XJUI�DPOUSBTUJOH�DPMPVST�BOE�QTZDIPMPHJDBMMZ�TQFBLJOH��EJƊFSFOU�

DPMPVST�IBWF�B�EJƊFSFOU�JNQBDU�PO�DIJMESFO�UIBU�TIPVME�CF�QSFDJTFMZ�BEESFTTFE�EVSJOH�

design.27

Cognitive Domain

Object Play: Advantages and Impacts on Children

����%ULDQ�6XWWRQ�6PLWK��7KH�$PELJXLW\�RI�3OD\��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV���������SS���
25. James E. Johnson, James F. Christie, and Francis Wardle, Play, Development, and Early Education (Boston: Pearson/A and B, 
2005),pp129-30
����-DPHV�(��-RKQVRQ��-DPHV�)��&KULVWLH��DQG�7KRPDV�'��<DZNH\��3OD\�DQG�(DUO\�&KLOGKRRG�'HYHORSPHQW��QG�(GLWLRQ�1HZ�<RUN��$GGL-
son-Wesley, 1999), pp32
����-RH�/��)URVW��6XH�&ODUN�:RUWKDP��DQG�5REHUW�6WXDUW��5HLIHO��3OD\�DQG�&KLOG�'HYHORSPHQW��8SSHU�6DGGOH�5LYHU��1�-��0HUULOO���������SS��
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$IJMESFO�BDDVNVMBUF�ƋOF�BOE�HSPTT�NPUPS�BCJMJUZ�CFUXFFO�UISFF�UP�TFWFO�BOE�BSF�DPO-

stantly developing through time, which provides them with the capability of muscle-con-

trolling within the motor domain. 

The consistent actions of stacking, moving, splitting, bending, grasping allow children to 

USBJO�UIFJS�BCJMJUJFT�JO�CPUI�TNBMM�BOE�MBSHF�NVTDMF�TUSFOHUI�TFOTF�PG�CBMBODF�ƌFYJCJMJUZ�

and precision, which lead to further progress of motor skills.28 If restricted by the weather 

condition when most of the outdoor games are not available, object play can therefore 

become a supplemental activity for children.

Children could use object play as an opportunity to explore, understand the substance of 

nature, logic behind each phenomenon, and to train themselves both physically and men-

tally. In other words, they are constantly developing themselves through the process of 

playing, and it is all generated from their own intrinsic motivation and free choice, hence 

QMFBTVSF�JT�UIF�LFZ�GBDUPS�UIBU�EJƊFSFOUJBUFT�QMBZ�BOE�XPSL�29 

Physical Domain

Object Play: Design Philosophy of Play Equipment

Froebel’s Gifts

28. James E. Johnson, James F. Christie, and Thomas D. Yawkey, Play and Early Childhood Development 2nd Edition(New York: 
Addison-Wesley, 1999), pp85
29. Nancy R. King, “Play: The Kindergartners Perspective,” The Elementary School Journal 80, no. 2 (1979): , accessed April 05, 
������GRL����������������

)LJ����)URHEHOőV�*LIWV�DQG�2FFXSDWLRQV
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)LJ������&DUROLQH�3UDWW��ZRRGHQ�XQLW�EORFNV

Friedrich Wilhelm August Froebel (1782-

1852), a German pedagogue, being known 

as the predecessor of the ‘kindergarten’ 

concept and his philosophical beliefs of 

DIJMESFOşT�QMBZ��*OƌVFODFE�CZ�4DIJMMFS�BOE�

Rousseau and their Romantic Philosophy, 

Froebel proposed the idea of self-initiated 

learning from nature’ and designed play ma-

terials and activities in response.30 Froebel 

successfully ‘translated the beliefs of play into 

educational practices’�UISPVHI�QMBZ�PCKFDUT�

gifts,31 these play gifts and related activities 

are placed in the context of ‘nature’, where 

children are able to experience the beauty of 

their surroundings during play. (Fig15)

Caroline Pratt: Wooden Unit Blocks

In the early 20th century, Caroline Pratt 

(1867-1954), an American educator, founded 

a school in New York City that embodied 

Froebel’s theory. The entire school encour-

ages children to construct their own expe-

rience through object play. She designed a 

set of unit table blocks that are based on a 

proportional size of 3.6*7*14cm (Figure17). 

These wooden blocks are sanded and bev-

elled to prevent injury.32

Fig15  These play gifts includes single, multiple, part, 
and unity, offering children various ways of construct-
ing and developing creativity

����)ULHGULFK�)U¸EHO��7KH�(GXFDWLRQ�RI�0DQ��&OLIWRQ��$�0��.HOOH\���������SS��
����-RH�/��)URVW��6XH�&ODUN�:RUWKDP��DQG�5REHUW�6WXDUW��5HLIHO��3OD\�DQG�&KLOG�'HYHORSPHQW��8SSHU�6DGGOH�5LYHU��1�-��0HUULOO���������SS�
32. James E. Johnson, James F. Christie, and Thomas D. Yawkey, Play and Early Childhood Development 2nd Edition(New York: Addi-
son-Wesley, 1999), pp290
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)LJ����/DUJH�KROORZ�EORFNV��HQFRXUDJH�ERWK�FRQVWUXFWLRQ�DFWLYLW\�
and symbolic play

Fig20  A ‘Furnished Apartment’ at the Ethical Culture School

These are samples of large-scale indoor 

blocks for children.

This type of play blocks provides children 

with various opportunities and encourage-

ment to use their hands to lift up, stack 

together and to construct.

Because the size is comparatively larger 

than smaller table blocks, it can successful-

ly prevent hazards such as swallowing  and 

choking.

Category of Large-Scale Play Equipment

)LJ����3DWW\�6PLWK�+LOO��KROORZ�SOD\�EORFNV

1BUUZ�4NJUI�)JMM��)PMMPX�#MPDLT

Apart from table blocks, another type of 

traditional blocks is composed of large hol-

low wooden blocks and cardboard blocks, 

EFTJHOFE�CZ�1BUUZ�4NJUI�)JMM	���������
�B�

prominent educator.

Based on the size of 14*28*28cm, these 

large blocks need to be carried by two 

hands and their large size encourages 

children to construct 1:1 structures(archi-

tectures, spaceships etc.)33

33. James E. Johnson, James F. Christie, and Thomas D. Yawkey, Play and Early Childhood Development 2nd Edition(New York: 
Addison-Wesley, 1999)., pp290
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)LJ����3HJ�/RFN�FRQVWUXFWLRQ

Fig22  Floor games

‘. . . Better to let kids be a hazard to nature than 

let nature be a hazard to them. . . . Learning 

what to fear, and what not to fear, is a large 

part of growing up.’ 34

Children are often restricted and controlled 

during play because of the safety aware-

ness, which to some extent had led to 

an over-regulated play strategy, whereas 

children should be encouraged to meet 

challenges in play. Therefore, in order to pre-

WFOU�TFWFSF�JOKVSZ�TVƍDJFOU�HVJEBODF�NVTU�

be provided to help them develop judgment 

during play.

According to the ‘Age Determination Guide-

lines’,35 the following instruction depicts 

some important safety points that need to 

be aware of while designing:

Children at all ages, especially toddlers 

between birth to three should be aware of 

the size of play toy to avoid swallowing and 

choking; circular objects should be avoided; 

toys should be designed bigger then 4.45cm 

in diameter; any sharp edges and points in 

toys should be avoided. The ideal materials 

of toys are wood, plastic, and tested rubber 

materials.

Safety Concerns

����*DU\�3DXO��1DEKDQ�DQG�6WHSKHQ�7ULPEOH��7KH�*HRJUDSK\�RI�&KLOGKRRG��:K\�&KLOGUHQ�1HHG�:LOG�3ODFHV��%RVWRQ��%HDFRQ�3UHVV��
1994),pp152
����7LPRWK\�3��6PLWK�HW�DO���$JH�'HWHUPLQDWLRQ�*XLGHOLQHV��5HODWLQJ�&KLOGUHQV�$JHV�WR�7R\�&KDUDFWHULVWLFV�DQG�3OD\�%HKDYLRXU��3ODFH�RI�
3XEOLFDWLRQ�1RW�,GHQWLŵHG��&RQVXPHU�3URGXFW�6DIHW\�&RPPLVVLRQ��������
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This section provides people with a contextualised understanding of shadow as a philo-

sophical and pictorial representation through Plato’s theories and examples of artwork, 

DMBJNT�UIF�JNQPSUBODF�PG�FEVDBUJPO�BOE�FYQMBJOT�UIF�SFBTPOT�BOE�CFOFƋUT�PG�PCKFDU�QMBZ�

through the revolution of play theories and category of play equipment.

$IJMESFOşT�JOUFOUJPOT�PO�PCKFDU�QMBZ�UISPVHI�EJƊFSFOU�GBDUPST�TVDI�BT�DPMPVST�NPWF-

ments, and interesting qualities from traditional play toys, should be considered while 

EFTJHOJOH�B�TVJUBCMF�QMBZ�FOWJSPONFOU�UPZ�GPS�DIJMESFO���6TJOH�PCKFDU�QMBZ�BT�UIF�UFTUJOH�

bed for imposing ‘learning through play’ allows children to learn spontaneously based on 

their own interests.

5P�SFTQPOTF�UP�TBGFUZ�DPOTJEFSBUJPOT�UIF�OFYU�DIBQUFS�XJMM�JMMVTUSBUF�B�SFƋOJOH�QSPDFTT�PG�

a series of experimental models, addressing issues related to safety in terms of material-

ity, size, convenience, and potential risks. Each experimental model is analysed through 

diagrams, designing concepts, children’s interpretations and actions in order to achieve a 

suitable playful environment for them, but simultaneously encourage them to challenge, 

to play without over-restrictions.

Summary
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2.0 Creating a ‘Playful’ Object Play Environment
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Chapter 1.0 suggests that education has always played an important role since ancient 

Greece as it symbolises one’s social class, and Plato strongly emphasised the importance 

of education through the ‘allegory of the cave’ and suggested an intimate relationship 

between play and education.

)PXFWFS�UIF�DVSSFOU�(SFFL�FEVDBUJPO�TZTUFN�EPFT�OPU�JOIFSJU�UIF�TVCTUBODF�PG�UIF�

ancient Greek education system successfully. Although it is designed around the princi-

ple of equality, the severe inequality resulted from the economic gap between rich and 

poor has led to a ‘shadow education’ system in Greek society, which is a parallel system 

XJUI�QSJWBUF�BOE�QVCMJD�FEVDBUJPO��5IF�NBKPSJUZ�PG�TUVEFOUT�TVƊFS�GSPN�UBLJOH�QSJWBUF�

lessons in the evenings and weekends in order to get better results in the exams, they 

TBDSJƋDF�MFJTVSF�IPVST�UP�TUVEZ�JOTUFBE�PG�QMBZ�BOE�TUVEFOUT�GSPN�UIF�XFBMUIJFTU�GBNJMJFT�

in Greece received nearly four times more private tuition than the poorest.36 Currently, 

Greece has the highest percentage of private education in the EU, at around 74.9%.

The Finnish education system has always been considered as the best and most success-

ful educational model, it encourages the idea of ‘learning through play’ with no stand-

ardised testing and no competition.37 Therefore, with the aim of renovating the Greek 

education system, the new revolutionary pre-school in Athens serves children between 

2 to 7, corporates the idea of ‘learning through play’ and abandons the traditional way of 

MFBSOJOH�UISPVHI�UFYUCPPLT�BOE�FYBNJOBUJPO��5IF�TDIPPM�EFƋOFT�UIF�JEFB�PG�ŞQMBZGVMş�JO�

a non-conventional way: through moving shadow and light. Especially focusing on the 

realm of object play, the school encourages students to learn through their own inter-

QSFUBUJPO�XJUI�UIF�PCKFDU��6TJOH�TIBEPX�BOE�MJHIU�BT�B�MFBSOJOH�UPPM�EJƊFSFOU�FNCFEEFE�

information and knowledge will be discovered by children through manipulation and 

play.

$IBQUFS�����FYQMPSFT�EJƊFSFOU�RVBMJUJFT�BOE�QPUFOUJBMT�PG�NPWJOH�TIBEPX�BOE�MJHIU�BOE��

develops a design strategy towards them. Experiments will be made to demonstrate a 

clear development of manipulating and controlling shadow and will be fully analysed 

BOE�SFƋOFE�JO�PSEFS�UP�EFTJHO�B�ŞQMBZGVMş�MFBSOJOH�FOWJSPONFOU�GPS�TUVEFOUT��8JUI�FWJ-

EFODF�PG�IPX�TIBEPX�QFSGPSNT�VOEFS�EJƊFSFOU�TDFOBSJPT�GVSUIFS�BOBMZTJT�XJMM�CF�NBEF�

so as to transform this idea into the architectural realm. 

A Revolutionary Pre-School in Athens

����0DWW�3LFNOHV��œ*UHHN�7UDJHG\�IRU�(GXFDWLRQ�2SSRUWXQLWLHV�Ŕ�%%&�1HZV��6HSWHPEHU�������������DFFHVVHG�$SULO�����������KWWSV���ZZZ�
EEF�FR�XN�QHZV�EXVLQHVV����������
����3DWULFN�%XWOHU��œ1R�*UDPPDU�6FKRROV��/RWV�RI�3OD\��7KH�6HFUHWV�RI�(XURSHőV�7RS�(GXFDWLRQ�6\VWHP�Ŕ�7KH�*XDUGLDQ��6HSWHPEHU�����
��������DFFHVVHG�$SULO�����������KWWSV���ZZZ�WKHJXDUGLDQ�FRP�HGXFDWLRQ������VHS����JUDPPDU�VFKRROV�SOD\�HXURSH�WRS�HGXFD-
WLRQ�V\VWHP�ŵQODQG�GD\FDUH�
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)LJ���0DUFHO�'XFKDPS��6KDGRZV�RI�
Readymades,1918

*OƌVFODFE�CZ�.BSDFM�%VDIBNQ�XIP�BSHVFT�ŞTIBEPXş�IBT�CFFO�VOEFSFTUJNBUFE�CZ�NBOZ�

artists and can be used as part of art composition. This thesis expands on how to use 

shadow as part of the architectural composition and create a ‘playful’ environment in 

order to help children learn through object play. 

The following experimental sections are going to use ‘Shadow’ as the main observa-

UJPOBM�PCKFDU�XJUI�B�QSPHSFTTJWF�TUVEZ�PO�NPWFNFOUT�BOE�UIF�FƊFDUT�PG�UIF�TIBEPX�

BOE�PUIFS�FYUFSOBM�GBDUPST�UIBU�BƊFDU�UIF�PVUQVU�PG�UIF�TIBEPX�

Shadow as Composition

Object Play: Conceptual Facade

This section explains the design concept of the ‘Playful’ facade as a testing 

base in order to  create ‘playful’ moments for children within the realm of 

object play

)LJ���0DUFHO�'XFKDPS��5RXH�
de bicyclette,1913

)LJ����0DUFHO�'XFKDPS��5HDG\-
PDGH�+DW�5DFN�����
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Principle of the ‘Playing’ facade

)LJ����)URHEHOőV�*LIWV

Fig30  Caroline Pratt: 
:RRGHQ�8QLW�%ORFNV

)LJ����3DWW\�6PLWK�+LOO��
+ROORZ�%ORFNV

*OJUJBMMZ�TUBSUFE�CZ�MPPLJOH�BU�EJƊFSFOU�UZQFT�PG�DPOTUSVDUJWF�CMPDLT�UIJT�

conceptual model encourages children to take blocks down from the facade 

and therefore use children’s own interpretation to change the related shadow 

output, creating moving shadows corresponding to the children’s activities.

This conceptual model will be used as a testing base for the following exper-

JNFOUT�UP�FYQMPSF�EJƊFSFOU�TIBEPX�RVBMJUJFT�BOE�FƊFDUT�JO�PSEFS�UP�EFTJHO�B�

suitable ‘learning through play’ environment for children.

127(

The hand is not to scale, 
the following experi-
ments is for testing the 
Shadow Effect

)LJ����3URFHVV�RI�WDNLQJ�RXW�
blocks from the facade

)LJ����'HVLJQ�LQŶXHQFHG�E\�
play equipment
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)LJ����8QGHU�1DWXUDO�/LJKW

)LJ����8QGHU�DUWLŵFLDO�OLJKW��2EMHFWV�EHLQJ�WDNHQ�RXW�E\�FKLOGUHQ

)LJ����)ROGHG�6XUIDFH�3URMHFWLRQ

4IBEPX�JO�%JƊFSFOU�-JHIUJOH�$POEJUJPO
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Experiment 1: ‘Playful’ Shadow
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Series A: Multiple Light Sources

- STATIC OBJECT
- STATIC+DYNAMIC LIGHT

)LJ����)UDQNOLQ�&KRZ��=LJ]DJJLQJ�0\�:D\�+RPH��SKRWR�WDNHQ�E\�
Yuchen Pan on 14,Aug,2018

�PP�:KLWH�/('

Spotlight

/LJKW�6RXUFHV�XVHG�LQ�Series A127(

Two types of light sources 
are used in Series A for 
testing different shadow 
output and will be specify 
on each page

Fig35  Christian Boltanski: Theatre of Shadows, 1944

)LJ��

Fig37
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�PP�:KLWH�/('�

)LJ����1XPEHU�RI�/LJKW�6RXUFH���

)LJ����1XPEHU�RI�/LJKW�6RXUFH���

)LJ����1XPEHU�RI�/LJKW�6RXUFH���

Study Series A uses multiple light sources to test the relationship between shadow and 

OVNCFS�QPTJUJPO�NPUJPO�PG�MJHIU�TPVSDFT�

In Series A.1, three stable light sources are used and lightened up one after another, 

as shown in Figure38-40, the increasing number of light sources are projecting an 

PWFSMBQQJOH�QBUUFSO�UP�UIF�TVSGBDF�BEEJOH�EVQMJDBUJOH�QBUUFSOT�BU�EJƊFSFOU�TDBMFT�UP�

the existing shadow outline(with 1 Light source). The scale of the projecting shadow is 

depending upon the distance between the light source and the object, the closer it gets, 

the larger shadow output it shows.

'LUHFWLRQ�RI�/LJKWSeries A.1

CLOSE TO THE MODEL

FAR FROM THE MODEL

DIFFERENT ANGLE

Fig41  Position of lights
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�PP�:KLWH�/('��

1 Static + 1 Moving (Vertical) ��4UBUJD�����.PWJOH��	)PSJ[POUBM
 1 Static + 1 Moving  (Front to Back)

STATIC 

+LJKHVW Right

/HIW

0LGGOH

/RZHVW

STATIC 

STATIC 

Series A.2

0LGGOH

Back

0LGGOH

Front

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

Fig 43 Fig44 Fig45

)LJ���0RWLRQ�'LUHFWLRQ�RI�OLJKW
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1 Static + 2 Moving (Vertical)

-Light Contrast

��4UBUJD�����.PWJOH�	)PSJ[POUBM


-Strong Contrast

STATIC STATIC 

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

Series A.3.1 Series A.3.2�PP�:KLWH�/('�� �PP�:KLWH�/('�� 6SRWOLJKW��

Fig47 Fig48

)LJ���0RWLRQ�'LUHFWLRQ�RI�OLJKW
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Both Series A.2 and A.3 are testing  the relationship between the motion of light 

sources and related shadow. Three approaches of moving light are tested and recorded: 

vertical, horizontal, and front to back. Depending upon the number of light sources and 

moving direction, projecting shadow is correspondingly changing. 

Series A.2 (Fig42-45) uses two light sources, one stable light close up to the model 

which leads to an augmented shadow, and another moving light with a farther dis-

tance from the model leads to a comparatively smaller shadow.  The photos illustrate 

progressive documentation of how the shadows are changing over time. If projecting 

onto the same surface, the ‘vertical’ moving light tends to stretch out the shadow, and 

when it reaches the highest point, the shadow becomes more obscure; the ‘horizontal’ 

moving light does not change the upper boundary of the shadow , it is projecting the 

NPEFM�GSPN�EJƊFSFOU�BOHMFT�UP�UIF�TVSGBDF��UIF�ŞGSPOU�BOE�CBDLş�NPWJOH�MJHIU�DSFBUFT�

TIBEPX�BU�EJƊFSFOU�TDBMFT��"OE�TJODF�-&%�MJHIUT�BSF�VTFE�BT�UIF�NBJO�TPVSDFT�GPS�QSP-

ducing light, which create a subtle shadow and sometimes the minor change could not 

be noticed.

4FSJFT�"���	'JH�����
�BEET�BOPUIFS�NPWJOH�MJHIU�TPVSDF�UP�UIF�NPEFM�UP�UFTU�UIF�FƊFDU�

generated by two moving light sources and whether they create a more playful envi-

SPONFOU�GPS�DIJMESFO��4FSJFT�"�����TQFDJƋDBMMZ�FYQMPSFT�IPX�TIBEPX�QFSGPSNT�VOEFS�

two moving spotlight sources instead of LED, which produce a strong contrasted and a 

NPSF�OPUJDFBCMF�FƊFDU�

4FSJFT�"���	'JH�����
�FYQMPSFT�EJƊFSFOU�XBZT�PG�DPOUSPMMJOH�UIF�TIBEPX�CZ�BEEJOH�B�DPO-

stantly changing light source, providing children with a dynamic spatial experience.

It is learnt from Series A that LED lights sometimes produce a minor impact on shadow 

unless people are in a rather dark space, it is preferable for children to notice the chang-

es and engage with them, therefore the spotlight is more ideal for further experimen-

tations. 

Layered and moving shadow generated by multiple and dynamic light sources can be 

used as an interesting tool for children to interact and play with, and additional exami-

nations are needed to develop this strategy further.
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1 Static + 1 Disappearing Light

-Strong Contrast

2 Static + 1 Disappearing Light

-Light Contrast

DISAPPEARING LIGHT

DISAPPEARING LIGHT

Series A.4.1 Series A.4.2 �PP�:KLWH�/('��6SRWOLJKW��

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

Fig50 Fig51

)LJ���0RWLRQ�'LUHFWLRQ�RI�OLJKW
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)LJ����/£V]Oµ�0RKRO\�1DJ\��3KRWRJUDP�����

Series B: Overlapping Objects

Spotlight

/LJKW�6RXUFHV�XVHG�LQ�Series B127(

2QO\�RQH�PRYLQJ�OLJKW�
source is used in Series B 

)LJ����$QG\�:DUKRO�������SKRWR�E\�0LFKDHO�
Cooper

- STATIC OBJECT
- DYNAMIC LIGHT
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Solid Material Transparent Material

Series B.1

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

Solid+Transparent

Series B.2

Fig55 )LJ�� Fig57

)LJ����0RWLRQ�'LUHFWLRQ�RI�OLJKW
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In Series B, focus has been placed on testing an alternative way in order to achieve a 

TJNJMBS�TIBEPX�FƊFDU�QSPEVDFE�CZ�NVMUJQMF�MJHIU�TPVSDFT���"T�NFOUJPOFE�JO�UIF�BCPWF�

references by Moholy-Nagy and Andy Warhol, in this study shadow has been treated as 

an object that can be duplicated and overlapped to create a strong contrasted image.

In order to obtain a similar quality, the ‘playing’ façades have been placed adjacently 

with each other, and only one moving spotlight is used to control the shadow. 

Two types of materials have been chosen to test whether it is possible to produce a 

gradation of colour changing in shadow.

In Series B.1, ‘playful’ façades with solid materiality has been placed together, and the 

shadow produced over time is a merged image without any hierarchy in colour ; where-

as transparent materiality does produce an overlapping image and starts to generate 

TIBEPX�XJUI�B�DPMPVS�EJƊFSFODF�

5ISPVHI�UIF�BCPWF�DPNQBSJTPO�CFUXFFO�EJƊFSFOU�FƊFDUT�HFOFSBUFE�CZ�EJƊFSFOU�NBUFSJ-

ality, Series B.2 is a summarising test of using a combination of both solid and trans-

QBSFOU�NBUFSJBMT�JO�PSEFS�UP�BDIJFWF�UIF�JEFBM�FƊFDU��"T�TIPXO�JO�'JH�� the overlapping 

patterns created by projecting transparent (solid) object onto a solid (transparent) 

object have formed a strong contrast shadow that illustrates not only an interesting 

image, but a clear depiction of a sense of movement from the spotlight. 

)LJ����2YHUDOSSLQJ�6KDGRZ�RQ�GLIIHUHQW�PDWHULDO
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Series C: Moving Façades

)LJ����/£V]Oµ�0RKRO\�1DJ\��/LJKW�6SDFH�0RGXODWRU������
)LJ�0RWLRQ�RI�OLJKW

����0RKRO\�1DJ\�/£V]Oµ��9LVLRQ�LQ�0RWLRQ��&KLFDJR��3DXO�7KHREDOG�	���������SS���

- DYNAMIC OBJECT
- STATIC LIGHT

Spotlight

/LJKW�6RXUFHV�XVHG�LQ�Series C127(

2QO\�RQH�PRYLQJ�OLJKW�
source is used in Series C 

Ş4QBDF�BOE�UJNF�BSF�UXP�FYDMVTJWF�GPSNT�GPS�GVMƇMNFOU�PG�MJGFş�38   --- László Moholy-Nagy
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)JTUPSZ�PG�LJOFUJD�TDVMQUVSF�DBO�CF�EBU-

ed back to Greek hydro-clock, where 

mechanical movement is considered as 

a representation of time. In 1922, Moho-

ly-Nagy announced a manifesto on ‘the 

Dynamic-Constructive System of Forces’, in 

which he promoted the idea of intertwining 

static construction material with dynamic 

construction material to demonstrate both 

time and movement within the space.39  

The ‘Light Space Modulator’ is therefore a 

mechanical device that displays both plays 

of light and movement of the object, lights 

have been mounted on the back within indi-

vidual panels and are illuminated sequential-

ly according to time, the device is made with 

translucent, transparent and fretted materi-

als, each framework of the device performs 

BU�B�EJƊFSFOU�QBDF�JO�PSEFS�UP�HFOFSBUF�B�GVMM�

play of the shadow.40

Series C (Fig60-61) is an investigation on 

how to apply the primary philosophy from 

Moholy-Nagy to create a dynamic ‘playful’ 

shadow for children. These ‘playful’ façades 

can be rotated and moved around according 

to children’s own interpretation, as demon-

strated in Fig61, every single movement in 

the shadow is precisely related children’s 

IBOE�NPWFNFOU�	4MJEJOH�3PUBUJOH�UIF�

façades). Through playing with mechanical 

façades, children are able to connect their 

activity with the shadow, to understand the 

relationship between light and shadow, and 

at the same time helps them to train their 

brains and to improve their muscle-con-

trolling skills on objects.

Dynamic Facade

)LJ����7UDFN�RI�PRYLQJ�ID©DGHV

)LJ�����&KDQJLQJ�VKDGRZ�LQ�UHODWLRQ�WR�PRYLQJ�ID©DGHV

����0RKRO\�1DJ\�/£V]Oµ��9LVLRQ�LQ�0RWLRQ��&KLFDJR��3DXO�7KHREDOG�	���������SS���
����0HGLD�$UW�1HW��œ0HGLD�$UW�1HW�_�0RKRO\�1DJ\��/£V]Oµ��/LJKW�6SDFH�0RGXODWRU�Ŕ�0HGLHQ�.XQVW�1HW]��$SULO�������������DFFHVVHG�
$SULO�����������KWWS���ZZZ�PHGLHQNXQVWQHW]�GH�ZRUNV�OLFKW�UDXP�PRGXODWRU��

46



Series D: Layering Colours

- STATIC OBJECT
- DYNAMIC LIGHT

)LJ����6WHSKHQ�.QDSS��5LVHQ�%OXH�'HWDLO�����

)LJ����'RQDOG�-XGG��8QWLWOHG������

Spotlight

/LJKW�6RXUFHV�XVHG�LQ�Series D127(

2QO\�RQH�PRYLQJ�OLJKW�
source is used in Series D

)LJ����&KULV�:RRG��'LFKURLF�*ODVV�,QVWDOODWLRQV��
2014
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��.PWJOH�-JHIU�	)PSJ[POUBM


Series D.1

As mentioned in the previous chapter, chil-

dren are naturally attracted by bright and high 

contrast colours, therefore Series D explores 

EJƊFSFOU�TIBEPX�QSPEVDFE�CZ�USBOTQBSFOU�BOE�

coloured façades.

Learning from Series B which studies the impact 

of overlaying façades, same philosophy has been 

applied to Series D. Saturated orange and light 

blue are chosen to create a strong contrast and 

DPMPVS�EJƊFSFODF�VOEFS�UIF�MJHIU�TPVSDF�

As shown in Fig 66, the overlaying colour of the 

shadow generated by the transparent orange 

and blue façades, together with the projected 

shadow by solid façades, produces a complicated 

BOE�JNQBDUGVM�QBUUFSO�UIBU�DBO�CF�SFBE�EJƊFSFOU-

ly through the movement of light.  And at one 

point, the compound shadow almost merges 

with the original model, forming an interesting 

‘image’ for children. Therefore, through moving 

light by themselves, children are able to identify 

DPMPVST�BOE�UIF�EJƊFSFODF�CFUXFFO�DPMPVST�BOE�

materiality.

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

)LJ�����'LUHFWLRQ�DQG�0RWLRQ�RI�OLJKW

)LJ����&KDQJLQJ�VKDGRZ�RYHU�WLPH

)LJ����0RGHO�LQ�GHWDLO
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1 Moving Light (Top)

Series D.2

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

)LJ����'LUHFWLRQ�DQG�0RWLRQ�RI�OLJKW

)LJ����0RYLQJ�OLJKW�IURP�WRS
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)LJ�����2YHUODSSLQJ�FRORXUHG�VKDGRZ
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Series E: Dynamic Colours

- DYNAMIC OBJECT
- DYNAMIC LIGHT

)LJ����/£V]Oµ�0RKRO\�1DJ\��/LJKW�
6SDFH�0RGXODWRU�����

)LJ�����2ODIXU�(OLDVVRQ��6KDGRZ�+RXVH������

)LJ�����&RUQHOLD�3DUNHU��&ROG�'DUN�0DWWHU��$Q�([SORGHG�
View,1991

Spotlight

/LJKW�6RXUFHV�XVHG�LQ�Series E127(

2QO\�RQH�PRYLQJ�OLJKW�
source is used in Series E
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Series E.1

Colour Projection

4FSJFT�&�JT�B�TVNNBSJTJOH�FYQMPSBUJPO�JOUP�EJƊFSFOU�XBZT�PG�DPOUSPMMJOH�BOE�

manipulating shadow colours based on children’s activity especially hand move-

NFOUT��*OƌVFODFE��CZ�.PIPMZ�/BHZşT�-JHIU�4QBDF�.PEVMBUPS�BOE�0MBGVS�&MJBTTPOşT��

4IBEPX�)PVTF�XIFSF�FBDI�NPWFNFOU�PG�UIF�NPEFM�JUTFMG�PS�QFSTPO�XIP�FODPVO-

UFST�XJUI�UIF�BSU�QJFDF�SFTVMUT�JO�B�TJHOJƋDBOU�DIBOHF�JO�TIBEPX��

Series E.1 (Fig74) uses the original function of the ‘playful’ facade. 

Projecting light onto the transparent coloured surface produces a coloured 

shadow, therefore when children start taking down constructive blocks from the 

GBDBEF�UIF�QSPKFDUFE�TIBEPX�PO�UIF�CBDL�JNNFEJBUFMZ�SFƌFDUT�UIFJS�BDUJWJUZ�

'LUHFWLRQ�RI�/LJKW

PROJECTING 
SURFACE

Fig74  Changing shadow while taking out blocks
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As shown in Fig77, when 

projecting light to the 

model, coloured façades 

produce a much stronger 

image compared to Series C 

(transparent façades), each 

movement can be recorded 

and illustrated clearly from 

the shadow based on the 

colour.

Series E.2 'LUHFWLRQ�RI�/LJKW

Kinetic Coloured Façades

Rotating/Sliding Position
2ULJLQDO�)DFDGH�3RVLWLRQ

Fig75   Diagram illustrates movement of each facade

Kinetic Coloured Façades

)LJ����2YHUDOO�0RGHO

)LJ����&KDQJLQJ�VKDGRZ�ZKLOH�PRYLQJ�ID©DGHV
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Series E.3

Shadow Container: Process of Opening

The idea of using a container  to capture 

the quality of shadow, a children-scale toy 

UIBU�DBO�CF�QMBZFE�XJUI�JT�JOƌVFODFE�CZ�

Cornelia Parker’s composition: Cold Dark 

Matter, where the artist placed a single 

light source within the model but achieved 

maximum shadow impact. 

Therefore this conceptual model has been 

transformed into an enclosed contain-

er with one openable facade on top to 

control the volume of shadow. Children 

are able to carry this as a small scale con-

structive toy to play with and at the same 

time using their imagination to explore 

NPWJOH�PCKFDUT�BOE�MJHIUT�UIF�EJƊFSFODF�

between colours, and the relationship 

between shadow and light.Fig78  Changing shadow during opening out the model

&YQFSJNFOU���JOWFTUJHBUFT�JOUP�EJƊFSFOU�NFUIPEPMPHZ�PG�DPOUSPMMJOH�UIF�TIBEPX�BOE�EJƊFSFOU�

GBDUPST�UIBU�BƊFDU�UIF�TIBEPX�XIJDI�SFGFST�UP�OVNCFST�PG�MJHIU�TPVSDFT�PWFSMBZJOH�PCKFDUT�

movements of the light and objects, colours, and materiality.  

)PXFWFS�UIFSF�BSF�TPNF�GBDUPST�UIBU�IBWF�OPU�CFFO�QSFDJTFMZ�UBLFO�JOUP�BDDPVOU�UIBU�OFFE�UP�

be addressed in the following section:

1. All the facade edges are quite sharp, which can be a potential safety issue for children. 

2. The design of the facade can be replaced by any other constructive block patterns, although 

JU�EPFT�QSPNPUF�PCKFDU�QMBZ�JU�JT�OPU�DPOWJODJOH�FOPVHI��"�TQFDJƋD�SFBTPO�JT�SFRVJSFE�GPS�UIJT�

design and needed to be improved.

Summary

)LJ����,QŶXHQFHG�
from Cornelia Parker, 
&ROG�'DUN�0DWW

Fig79  Position of light and direction 
of moving facade
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Experiment 2: Learning through ‘Playful’ Shadow
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Greek Alphabet

Transformation of Form

English Alphabet

Fig80  Process of distorting form
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)LJ����-RKQ�/RFNHőV�$OSKDEHWLFDO�7R\

As mentioned in Chapter 1.0, John Locke suggested that letters can be imprinted on 

dices in order to help children with learning alphabets through playing. Using Greek and 

English letters to start with, these letters are distorted, transformed and twisted into de-

WFMPQFE�GPSNT�UIBU�DBO�CF�SFBE�EJƊFSFOUMZ��UIF�PSJHJOBM�PCKFDU�DBO�CF�SFDPHOJTFE�UISPVHI�

EJƊFSFOU�QPTJUJPO�BOE�WJFXQPJOUT�JUT�SFMBUFE�TIBEPX�GPSN�DBO�SFQSFTFOU�B�EJƊFSFOU�QJFDF�

of information through shadow depending on the direction and movement of light.

In this experiment, the word ‘TROY’ is picked as an example, its Greek and English forms 

are being distorted as shown in Fig81.

Distorted Alphabets and Learning Toy

Fig81  Picking ‘Troy’ as a testing form

Greek Alphabet English Alphabet
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The idea of how to combine alphabets with 

colours, lights, materials and layers and 

how distorted form of alphabets can be read 

EJƊFSFOUMZ�UISPVHI�TIBEPX�BDDPSEJOH�UP�

the direction of light will be fully analysed 

and demonstrated through diagrams and 

photography.

Illustrated in Fig83, safety issue related to 

sharp edges has been improved to avoid 

potential injury. 

Improved from Experiment 1, Experiment 

2 explores ‘learning through play’ more 

TQFDJƋDBMMZ�UISPVHI�BO�JOUFHSBUFE�TFSJFT�PG�

study, combing Greek and English alphabets 

with the conceptual model in order to help 

children learn through a more creative envi-

ronment during object play.

 ‘Playful’ Alphabet Shadow Box

)LJ�����6DIHW\�&RQVLGHUDWLRQ��UHŵQLQJ�HGJHV

)LJ�����2YHUDOO�0RGHO
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Series A explores into how 

EZOBNJD�MJHIU�QSPEVDFT�EJƊFSFOU�

information over time.

Fig85 illustrates a series of shad-

ow resulted from the movement 

of light. When children use a 

single light source and move 

around the transparent coloured 

alphabets,  the projected shadow 

displays an enlarger and moving  

version of the information.

The openable cover in front of 

each letter provides children with 

the opportunity of learning either 

single alphabet or the word at the 

same time.

Series A 'LUHFWLRQ�RI�/LJKW 1XPEHU�RI�/LJKW�6RXUFHV���

Moving Light + Colour

OPENABLE 
COVER

)LJ����0RYLQJ�VKDGRZ�LQ�UHODWLRQ�WR�PRYLQJ�OLJKW�VRXUFH

Fig84 Direction of moving light

)LJ����'LUHFWLRQ�DQG�SRVLWLRQ�RI�OLJKW
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)LJ�����7LP�1REOH�DQG�6XH�:HEVWHU��6HOI�,PSRVHG�0LVHU\������

)LJ�����7LP�1REOH�DQG�6XH�:HEVWHU��:LOG�0RRG�6ZLQJV���������

Series B

Moving Light + Distorted Form

*OƌVFODFE�CZ�5JN�/PCMF�BOE�4VF�8FCTUFS�XIP�VTF�TIBEPX�UP�QSFTFOU�B�UPUBMMZ�EJƊFS-

ent piece of information from the original object.

Series B (Fig90) is an experiment in breaking down forms and using shadow to test 

at what point there is no clear image of the form or to specify whether the form can 

SFQSFTFOU�BOPUIFS�QJFDF�PG�JOGPSNBUJPO�UIBU�JT�EJƊFSFOU�GSPN�XIBU�IBT�CFFO�SFBE�GSPN�

the object by constantly moving the light.

5IFSF�JT�OP�TQFDJƋD�BOHMF�PG�UIF�NPWJOH�MJHIU�DIJMESFO�BSF�BCMF�UP�NPWF�JU�BSPVOE�XJUI�

no restriction, they are encouraged to engage with the model and shadow, to learn 

from projected forms.
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Series B

Moving Light + Distorted Form

1XPEHU�RI�/LJKW�6RXUFHV���

Fig90  Changing form depending on the direction of light

Fig89  Focus in model
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Series C

Moving Light+ Colour+ Distorted Form

Series C (Fig 93) explores the shadow performance of distorted alphabets with colours on transpar-

FOU�NBUFSJBM�BOE�UFTUT�JG�UIF�QSPKFDUFE�TIBEPX�DBO�DSFBUF�B�EJƊFSFOU�JNQBDU�VOEFS�UIF�MJHIU��4MJHIUMZ�

EJƊFSFOU�GSPN�4FSJFT�#�USBOTQBSFOU�BOE�DPMPVSFE�EJTUPSUFE�GPSN�DSFBUFT�BO�PWFSMBQQJOH�TIBEPX�UIBU�

can be read as not only an alphabet, but an imaginative image.

Apart from moving light as one methodology of changing shadow children could use, Series D 

investigates into the change in shadow resulted from moving objects . As shown in Fig 96, each panel 

JT�BTTJHOFE�XJUI�POF�DPMPVSFE�TPMJE�BMQIBCFU�BOE�DBO�CF�QVMMFE�PVU�CZ�DIJMESFO�FBDI�NPWFNFOU�PG�

pulling out is carrying out a moving alphabet attached to the panel, the projected shadow of the 

alphabet immediately tells children how their interpretation is related to the moving alphabets 

therefore promotes them to learn.

'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

1XPEHU�RI�/LJKW�6RXUFHV���

Fig91 Focus in model

Fig92  Direction and postion of light

Fig93  Changing shadow with moving light on top
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'LUHFWLRQ�RI�/LJKW

'LUHFWLRQ�RI�0RYLQJ

Series D

Sliding Panels

1XPEHU�RI�/LJKW�6RXUFHV���

Fig94  Focus in model

Fig95  Direction of moving panels

)LJ���&KDQJLQJ�VKDGRZ�ZKLOH�PRYLQJ�WKH�SDQHOV

63



Series E

Multiple and Moving Light Sources

Both Series E and F explore into how 

overlapping forms by either using mul-

tiple moving light sources or multiple 

moving objects generate a new piece of 

information in the shadow.

Children are encouraged to use any 

amount of light sources, or move as 

much panels as they want, to explore 

the beauty and imagination within 

shadow, this entire process allows 

them to cultivate their creativity, to 

learn the alphabets and words, and to 

generate their own thoughts towards 

aesthetics. Children are not restricted 

by ways of using this model as their 

developing tool during object play, and 

it is preferable for them to test, to use 

their hands, and to train their brains.

Series F
Moving Panels

Fig97 Changing shadow under moving light

Fig98 Changing shadow under multiple lights

Fig99  Changing shadow under moving panels
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5IF�ƋOBM�JOUFHSBUFE�NPEFM�PG�&YQFSJNFOU���JT�B�NFDIBOJDBM�CPY�UIBU�DBO�CF�

de-constructed and constructed, disassembled and assembled, carried and 

moved around , it is a tool for children to explore shadow and learn through 

dynamic shadow by themselves. Positions of lights are not restricted and this 

NPEFM�DBO�CF�QMBZFE�JO�EJƊFSFOU�XBZT�EFQFOEJOH�PO�DIJMESFOşT�PXO�JOUFSFTUT�

Compared to Experiment 1, Experiment 2 can be used as a more delicate and 

precise tool for children to learn Greek and English alphabets, which is a much 

NPSF�SFƋOFE�XBZ�PG�EPJOH�PCKFDU�QMBZ�BOE�MFBSOJOH�BU�UIF�TBNF�UJNF��

This conceptual experiment of shadow allows me to take it further to the 

architectural realm in terms of the quality of shadow, various ways of encour-

aging ‘learning through play’ from constantly changing shadow, and positive 

impacts on children.

Series G

Summary

Final Integrated Result

)LJ�����0RGHO�SKRWR

Fig101  Change of Shadow during opening up the box
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)LJ�����2YHUODSSLQJ�6KDGRZ��/LJKWLQJ�IURP�WRS
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)LJ�����2YHUODSSLQJ�6KDGRZ��/LJKWLQJ�IURP�WKH�VLGH
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3.0 ‘Playful’ Shadow in Architecture
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)LJ������(WUH�'HVLJQ��3OD\JURXQG�IRU�0DFKLGD�.REDWR�.LQGHUJDUWHQ

Fig105   Arhitektura Jure Kotnik:Kindergarten Kekec
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The environmental issue is one of 

the essential aspects to concern 

while designing architecture. The 

climate in Athens has been clas-

TJƋFE�BT�.FEJUFSSBOFBO�XJUI�IPU�

and dry summers that experience 

12 hours of average daily sunshine, 

and mild winters with moderate 

rainfall.41 According to Fig 106, the 

average temperature in summer 

reaches 34°C in August, which 

suggests the amount of heat 

the building gets in summer is 

noticeable.

The new revolutionary pre-school 

Environmental Concerns and the Use of Sunlight

To understand the shadow in practical life and to transform the previous experiments 

BCPVU�NPWJOH�TIBEPX�FƊFDU�JOUP�BSDIJUFDUVSBM�TQBDF�JT�FTTFOUJBM�UP�UIJT�UIFTJT��$IBQUFS�

3.0 summarises the successes and failures from Experiment 1 and 2, combines shadow 

with practical issues and explorations, and addresses key architectural factors in terms 

PG�DPOUFYU�FOWJSPONFOUBM�JTTVFTTBGFUZ�BOE�NPWJOH�FƊFDU�PG�TIBEPX�VOEFS�EJƊFSFOU�

lighting conditions.

41. “Athens.” Wikipedia. April 14, 2019. Accessed April 10, 2019. https://en.wikipedia.org/wiki/Athens.

)LJ�����$YHUDJH�+LJK�/RZ�7HPSHUDWXUH�LQ�$WKHQV

project is located in central Athens, Greece, on the northeast slope of the Acropolis, 

this four-storey height building is surrounded by mostly residential buildings that are 

TMJHIUMZ�MPXFS�UIF�CVJMEJOH�SFDFJWFT�TVƍDJFOU�BNPVOU�PG�TVOMJHIU�EVSJOH�UIF�XIPMF�

year, especially summer.  Therefore it is crucial to concern about the size of apertures in 

order to control the amount of sunlight coming inside.

Imaging the shadow in a bigger context, where children are much more free to explore 

by using architectural elements to create their own choreography of shadow and light, 
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it is essential to understand how shadow performs under sunlight .

Alternatively speaking, sunlight can also be used as a design tool that generates a 

EJƊFSFOU�UZQF�PG�TIBEPX��5IFSFGPSF�UIF�CVJMEJOH�QSPEVDFT�EJƊFSFOU�ŞQMBZGVMş�TIBEPXT�

under natural light and in darkness:

4IBEPX�FƊFDU�TUVEJFE�JO�&YQFSJNFOU���BOE���BSF�BMM�CBTFE�PO�BSUJƋDJBM�MJHIU�TPVSDFT�BOE�

will be used as part of the design strategy when the interior is experiencing a lower lu-

NJOPTJUZ��XIFSFBT�XIFO�UIF�CVJMEJOH�SFDFJWFT�B�TVƍDJFOU�BNPVOU�PG�TVOMJHIU�BSUJƋDJBM�

light sources will not be needed and sunlight will be used as the main tool for produc-

ing shadow.

The following series of studies explore how shadow performs under sunlight.
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1

2

3

Series A.2

 Transparent Coloured Object

1

2

3

/RQJHVW�'LVWDQFH

Shortest Distance

0HGLXP�'LVWDQFH

Series A.1

Solid Object

/RQJHVW�'LVWDQFH�IURP�
WKH�/LJKW�6RXUFH

Shortest Distance

0HGLXP�'LVWDQFH

'LUHFWLRQ�RI�$UWLŵFLDO�/LJKW

3RVLWLRQ�RI�WKH�2EMHFW

1
2

3

DARK SCENARIO: ARTIFICIAL LIGHT

Series A.3

.JSSPS�3FƌFDUJPO

0LUURU

Fig107  Direction of light  and Distance from light Fig108   Direction of light

Fig109  Changing Shadow under 
DUWLŵFLDO�OLJKW

Fig110  Changing Shadow under 
DUWLŵFLDO�OLJKW

)LJ�����5HŶHFWHG�VKDGRZ�XQGHU�DUWLŵFLDO�OLJKW

73



Series B

/BUVSBM�4VOMJHIU���3FƌFDUJPO

1
2

3

MIRROR WITH ALPHABETS

BRIGHT SCENARIO: SUNLIGHT

"SUJƋDJBM�-JHIU�BOE�4VOMJHIU

Fig112  Direction of light  

5P�DPNQBSF�UIF�EJƊFSFODF�CFUXFFO�TVOMJHIU�BOE�BSUJƋDJBM�MJHIU�JT�DSVDJBM�GPS�EFTJHOJOH�

architectural space.

5IFSFGPSF�4FSJFT�"�BOE�#�EFNPOTUSBUF�UXP�EJƊFSFOU�TIBEPX�QFSGPSNBODFT�VOEFS�EJƊFSFOU�

light sources in practical scale. Due to spot light’s narrow beam angle, it often produces 

one strong strip of light and accentuates directly through the object, which creates one 

piece of really strong and contrasted shadow(Fig 109); whereas sunlight produces spread 

of light in a wider context, which creates overlapping shadows and light circles (Fig 115_

-POHFTU�3FƌFDUJWF�;POF
�UIFSFGPSF�UIF�RVBMJUZ�BOE�TIBSQOFTT�PG�UIF�TIBEPX�WBSZ�UISPVHI�

UJNF��"T�JMMVTUSBUFE�JO�	'JH��������@-POHFTU�3FƌFDUJWF�;POF
�JG�UIF�PCKFDU�JT�BUUBDIFE�XJUI�B�

NJSSPS�VOEFS�EJSFDU�TVOMJHIU�B�MPOHFS�SFƌFDUJWF�[POF�JT�MJLFMZ�UP�QSPEVDF�B�CMVSSZ�JNBHF�BOE�

UIF�TIBEPX�HSBEVBMMZ�CFDPNFT�DMFBSFS�XJUI�B�DMPTFS�SFƌFDUJWF�[POF�

Depending on the material of the object, shadow quality will vary: Coloured transparent 

NBUFSJBM�JT�QSPEVDJOH�B�DPMPVSGVM�HMPX�MJHIU�FƊFDU�	'JH����@-POHFTU�3FƌFDUJWF�;POF
�XIFSF-

as solid material with small apertures is producing a compound shadow of light circles (Fig 

���@-POHFTU�3FƌFDUJWF�;POF
�XIFSF�FBDI�DJSDMF�SFQSFTFOUT�BO�JNBHF�PG�UIF�TVO�

"OPUIFS�PCWJPVT�EJƊFSFODF�CFUXFFO�TVOMJHIU�BOE�BSUJƋDJBM�MJHIU�JT�UIF�TJ[F�PG�UIF�TIBEPX��

*G�VOEFS�TVOMJHIU�UIF�SFƌFDUFE�TIBEPX��PCUBJOT�UIF�TJ[F�TJNJMBS�UP�UIF�TJ[F�PG�UIF�NJSSPS�

XIFSFBT�BSUJƋDJBM�MJHIU�DPVME�DSFBUF�FOPSNPVT�TIBEPX�JG�UIF�PCKFDU�JT�DMPTFS�UP�UIF�MJHIU�

source (Fig 111).

#Z�JODPSQPSBUJOH�TQFDJBM�DIBSBDUFST�PG�TVOMJHIU�BOE�BSUJƋDJBM�MJHIU�JOUP�BSDIJUFDUVSBM�TQBDF�

FOBCMFT�DIJMESFO�UP�FYQFSJFODF�B�EJƊFSFOU�UZQF�PG�TIBEPX�JO�B�EBSL�PS�CSJHIU�TQBDF�
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Series B.1.1

Transparent Panel

/RQJHVW�5HŶHFWLYH�=RQH

6KRUWHVW�5HŶHFWLYH�=RQH

0HGLXP�5HŶHFWLYH�=RQH

Series B.1.2

Overlapping Alphabets

/RQJHVW�5HŶHFWLYH�=RQH

6KRUWHVW�5HŶHFWLYH�=RQH

0HGLXP�5HŶHFWLYH�=RQH

Series B.1.3

Solid Panel

/RQJHVW�5HŶHFWLYH�=RQH

6KRUWHVW�5HŶHFWLYH�=RQH

0HGLXP�5HŶHFWLYH�=RQH

Fig113  Changing Shad-
ow under natural light

Fig114  Changing Shad-
ow under natural light

Fig115  Changing Shad-
ow under natural light
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2

1

4

3

‘Playful’ Shadow, Light and Time

The  focus has been placed on one of the learning class-

rooms within the building. Students are encouraged to 

learn Greek and English alphabets, understand the dif-

GFSFODF�CFUXFFO�TVOMJHIU�BOE�BSUJƋDJBM�MJHIU�BOE�TIBEPX�

XJUIJO�UIJT�TQFDJƋD�BSFB��4JODF�UIF�CVJMEJOH�DIBMMFOHFT�

conventional way of teaching, time, motion of shadow 

and conclusion form Chapter 2.0 and studies on how 

TIBEPX�QFSGPSNT�VOEFS�EJƊFSFOU�MJHIU�XJMM�CF�FNCSBDFE�

in the Design. There are four designed interior moments 

BOE�XJMM�CF�VTFE�BT�B�UFBDIJOH�UPPM�VOEFS�EJƊFSFOU�DJS-

cumstances.

���%BZUJNF�XJUI�TVƍDJFOU�TVOMJHIU�

These four moments are designed in chronological order. 

Based on the direction of sunlight and the size and shape 

PG�BQFSUVSFT�UIF�SFTVMUFE�TIBEPX�QFSGPSNT�EJƊFSFOUMZ�

over time. Students can therefore experience varies qual-

JUJFT�PG�TIBEPX�BU�EJƊFSFOU�QPJOU�PG�UJNF�

���%BZUJNF�XJUIPVU�TVƍDJFOU�TVOMJHIU�

����/JHIU�UJNF�XJUIPVU�TVƍDJFOU�MJHIU�

4UVEFOUT�BSF�FODPVSBHFE�UP�IPME�BSUJƋDJBM�MJHIU�TPVSDF	T
�

themselves, engaging with each moment based on their 

preferences and creating their own moving shadow.

4

Fig117  Building Form

)LJ�����)RXU�IRFXVHG�PRPHQWV�LQ�GHVLJQ
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��%HWZHHQ�����$0�ŏ����$0�

Natural Light: Bright

1

2 �%HWZHHQ������30�ŏ�����30�

Natural Light: Bright

�"SUJƋDJBM�-JHIU��%BSL

�"SUJƋDJBM�-JHIU��%BSL

‘Playful’ Distortion

‘Playful’ Colour

Moving shadow of these distorted 

alphabets provides students with 

EJƊFSFOU�QJFDFT�PG�JOGPSNBUJPO�PWFS�

UJNF�CBTFE�PO�UIF�EJSFDUJPO�PG�TVOMJHIU��BSUJƋDJBM�

MJHIU�TPVSDFT���0ƊFSJOH�TUVEFOUT�PQQPSUVOJUJFT�UP�

be more imaginative.
With safety concerns, these fragile elements are 

hanging from the ceiling at a higher distance for 

students to reach.

This provides a direct image of 

alphabets that only appears 

during a small period of time 

under sunlight, and students are 

able to grasp basic information 

and alphabetical components 

through coloured alphabet.

Fig118   Changing shadow under sunlight

Fig121  Changing shadow under sunlight

Fig119  Direction of sunlight

Fig122  Direction of sunlight

Fig123  Predicted shadow effect

Fig120  Predicted shadow effect
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��%HWZHHQ�����$0������$0�3

1

2

1 Natural Light: Bright

�"SUJƋDJBM�-JHIU��%BSL

Ş1MBZGVMş�3FƌFDUJPO�BOE�4DBMF

%FTJHOFE�TQFDJƋDBMMZ�UP�USBJO�UIFJS�NVTDMFT�

and made with transparent and coloured 

lightweight plastic with a mirror attached be-

hind, this large scale mechanical panel allows 

students to lift it up and manipulate with it. 

Since the mirror can generate an enormous 

amount of heat and luminosity simultane-

ously, students are advised to wear protective 

sunglasses. Size of apertures have been taken 

care of to avoid overheating space, and balus-

trade is designed to prevent hidden danger.

5IF�NJSSPS�SFƌFDUT�BMQIBCFUT�UIBU�NPWFT�

according to students’ hand movements onto 

the ceiling, and it also generates overlapping 

JNBHFT�UIBU�DBO�CF�SFBE�EJƊFSFOUMZ�CBTFE�PO�

one’s creativity and interpretation.

)LJ�����3UHGLFWHG�VKDGRZ�HIIHFW
Fig125  Direction of sunlight 
and motion of panel

Fig124  Position of 
two focuses

Fig127  Predicted shadow effect
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ROTATING PANELS

MIRROR

2

ARTIFICIAL 
LIGHT

INTERIOR

Natural Light: Bright �"SUJƋDJBM�-JHIU��%BSL

This is a similar design from 

the previous one, but generates 

SFƌFDUFE�TIBEPX�BU�B�TNBMM-

er scale. It helps students to 

understand the concept of ‘scale’ 

through moving shadow.

4JODF�NJSSPST�DBO�SFƌFDU�UIF�

surrounded context, students are 

able to explore the outside world 

at the same time and can start 

to grasp Plato’s idea on treating 

shadow as a perceptional image.

Fig128   Direction of sunlight
Fig131  Children are encouraged to hold 
light sources themselves

)LJ�����0RWLRQ�RI�SDQHO

)LJ�����5HŶHFWLRQ�RI�WKH�RXWVLGH�
world

Fig132  Predicted shadow effect

Fig130  Predicted shadow effect
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4 ��%HWZHHQ������30������30�‘Playful’ Rotation

Natural Light: Bright

������30��2YHUODSSLQJ�VKDGRZ

������30��6LQJOH�OD\HUHG�VKDGRZ

�"SUJƋDJBM�-JHIU��%BSL

These rotatable panels 

with alphabets attached to 

them are made with either 

solid or transparent coloured 

materials, and they generate 

a comprehensive output of 

shadow over time.

4VOMJHIU�FOUFST�UIJT�TQFDJƋD�

area at 15:00PM and starts to 

DSFBUF�DPMPVSGVM�TPMJE�TIBE-

ow based on the materiality, 

at 16:00PM,  shadow begins 

to overlap with each other, 

XIJDI�DSFBUFT�B�EJƊFSFOU�UZQF�

of shadow, and students can 

easily change and control 

the shadow through rotating 

these panels.

)LJ�����0RWLRQ�RI�SDQHO

Fig135  Predicted shadow effect )LJ�����3UHGLFWHG�VKDGRZ�HIIHFW
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Conclusion
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The majority of Greek students are drowning in the dogmatic education system, with 

OP�GSFFEPN�UP�MJWF�UIFJS�PXO�MJWFT�BOE�DFMFCSBUF�UIFJS�PXO�JOUFSFTUT�UIFZ�TBDSJƋDF�UIFJS�

happiness for textbooks and standardised tests to become an ‘impeccable’ person. 

Competitions, rankings, comparisons have become the dominant judgemental tools to 

DMBTTJGZ�TUVEFOUT�JOUP�EJƊFSFOU�MFWFMT��)PXFWFS�SFDPHOJTJOH�UIJT�BT�B�HSPXJOH�JTTVF�OPU�

only for the Greeks, but the entire education system, this thesis intended to address 

it by imposing a new philosophy of  ‘learning through play’, providing students with a 

better and pleasant learning environment.

Plato concluded that ‘ The most important part of education is right training in the nursery. 

The soul of the child in his play should be trained to that sort of excellence in which, when he 

grows to manhood, he will have to be perfected.’ 42

By discussing aspects of Plato’s allegory of the cave and his attitude towards education, 

this thesis indicated the importance of education, challenged the conventional way of 

learning, suggested ‘shadow’ as a multifaceted teaching tool, and argued that educa-

tion can be achieved through play. By exploring the essence of object play (one form 

of children’s play that encourages children to move their hands and explore the world) 

within children’s early development through play equipment and play theories especial-

ly by Piaget, the idea of ‘playfulness’ had been fully investigated through comparisons 

between artists’ work and physical experiments on moving shadow and light. 

����3ODWR�DQG�5REHUW�*UHJJ��%XU\��/DZV��&DPEULGJH��0DVV����+DUYDUG�8QLYHUVLW\�3UHVV���������SS���
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5IF�SFMBUJPOTIJQ�BOE�JOUFSBDUJPO�CFUXFFO�TUVEFOUT�PCKFDUT�BOE�EJƊFSFOU�MJHIU�TPVSDFT�

had been established, the important factor such as time had been embedded and had 

BMTP�CFFO�USBOTGPSNFE�JOUP�UIF�BSDIJUFDUVSBM�SFBMN�JO�UIF�MBTU�DIBQUFS��%JƊFSFOU�RVBM-

ities and ways of controlling shadow in terms of its movement, number and types of 

light sources, colours, scales and layers were demonstrated and analysed through ex-

perimental models to discover the most appropriate way of teaching students through 

NPWJOH�TIBEPXT�BOE�UP�JMMVTUSBUF�IPX�IVNBO�JOUFSDFQUJPO�BƊFDUT�TIBEPX��

 

Although concerns about safety associated with the fragility of the model and exam-

inations through environmental aspects have helped me to build up a fairly holistic 

understanding about what should be aware of while designing at children’s scale, and 

IPX�TIBEPX�QFSGPSNT�VOEFS�EJƊFSFOU�MJHIU�TPVSDFT�BOE�DBO�CF�DPOUSPMMFE�CZ�NVMUJQMF�

factors. More studies need to be done to address issues in practical life. Aspects such as 

the controlling of lux levels and heat gain need to be analysed and studied in detail.

Despite the above concerns and limitations, this thesis has helped me to compre-

IFOE�UIF�EJƊFSFODF�CFUXFFO�UIF�QFSGPSNBODF�PG�TIBEPX�JO�OBUVSBM�MJHIU�BOE�BSUJƋDJBM�

light, understand and gain awareness of its scales and distances. It has discovered the 

potential of using shadow as a teaching tool to address practical issues, it proposes 

an architecture of ‘playfulness’ that engages with philosophy and the choreography 

of shadow as an attempt to appeal to the public that education should be embraced 

spontaneously by students,  it claimed that architecture is not only spaces but opportu-

nities for students to explore and learn unconstrainedly, and it argued for spaces that 

evoke imaginations, creativities, and perceptions.

83



Bibliography

BOOKS

Ariel, Shlomo. Childrens Imaginative Play a Visit to Wonderland. Westport, CT: Praeger, 2002.

#SFNOFS�+��(BWJO�BOE�5IFPEPSF�%��8BDIT��5IF�8JMFZ�#MBDLXFMM�)BOECPPL�PG�*OGBOU�%FWFMPQNFOU��$IJDIFTUFS�
West Sussex: Wiley-Blackwell, 2010.

Broadhead, Pat, and Andy Burt. Understanding Young Childrens Learning through Play: Building Playful Pedago-
gies. London: Routledge, 2012.

Böhme, Gernot, and Anna-Chr Engels-Schwarzpaul. Atmospheric Architectures. London: Bloomsbury Academic, 
2017

$PNFOJVT�+PIBOO�"NPT�BOE�&SOFTU�.��&MMFS��5IF�4DIPPM�PG�*OGBODZ��$IBQFM�)JMM��6OJWFSTJUZ�PG�/PSUI�$BSPMJOB�
Press, 1956.

Frost, Joe L., Sue Clark Wortham, and Robert Stuart. Reifel. Play and Child Development. Upper Saddle River, N.J: 
Merrill, 2012.

Fröbel, Friedrich. The Education of Man. Clifton: A.M. Kelley, 1974.

Garrick, Ros. Playing Outdoors in the Early Years. Continuum International Publishing Group, 2009.

Garvey, Catherine. Play. London: Fontana, 1991.

Golomb, Claire. The Childs Creation of a Pictorial World. Mahwah, NJ: Lawrence Erlbaum, 2003.

Johnson, James E., James F. Christie, and Thomas D. Yawkey. Play and Early Childhood Development. New York: 
Addison-Wesley, 1999.

Johnson, James E., James F. Christie, and Francis Wardle. Play, Development, and Early Education. Boston: Pear-
TPO�"�BOE�#������

-PDLF�+PIO�BOE�4U�+PIO�+BNFT�"VHVTUVT��4PNF�5IPVHIUT�PO�&EVDBUJPO��-POEPO��+��)BUDIBSE������

László, Moholy-Nagy. Vision in Motion. Chicago: Paul Theobald &, 1947.

Moyles, Janet R. The Excellence of Play. Maidenhead: Open University Press, 2005.

Nabhan, Gary Paul., and Stephen Trimble. The Geography of Childhood: Why Children Need Wild Places. Boston: 
Beacon Press, 1994.

+PIOTUPO�4FBO��"�)JTUPSZ�PG�-JHIU�BOE�$PMPVS�.FBTVSFNFOU�4DJFODF�JO�UIF�4IBEPXT��#SJTUPM��*OTUJUVUF�PG�1IZTJDT�
Pub, 2001.

Piaget, Jean. Play, Dreams and Imitation in Childhood. London: Routledge, 2013.

1MBUP�BOE�3PCFSU�(SFHH��#VSZ��-BXT��$BNCSJEHF�	.BTT�
��)BSWBSE�6OJWFSTJUZ�1SFTT������

84



Platon, and Allan David Bloom. The Republic of Plato: Transl. with Notes and an Interpretative Essay by Allan 
Bloom. New York: Basic Books, 1991.

3PCFSUT�"MBTEBJS��0VU�UP�1MBZ��5IF�.JEEMF�:FBST�PG�$IJMEIPPE��1MBDF�PG�1VCMJDBUJPO�/PU�*EFOUJƋFE��"CFSEFFO�
University Press, 1980.
Smith, Brian Sutton, Jay Mechling, Thomas W. Johnson, and Felicia R. McMahon. Children’s Folklore: A Source 
Book. Utah: Utah State University Press, 1999.

Smith, Timothy P., Jim A. Therrell, Pei-San Brown, John A. Sutterby, and Candra D. Thornton. Age Determination 
(VJEFMJOFT��3FMBUJOH�$IJMESFOT�"HFT�UP�5PZ�$IBSBDUFSJTUJDT�BOE�1MBZ�#FIBWJPS��1MBDF�PG�1VCMJDBUJPO�/PU�*EFOUJƋFE��
Consumer Product Safety Commission, 2002.

4QBSJPTV�.JIBJ�*��%JPOZTVT�3FCPSO�1MBZ�BOE�UIF�"FTUIFUJD�%JNFOTJPO�JO�.PEFSO�1IJMPTPQIJDBM�BOE�4DJFOUJƋD�
Discourse. Ithaca, N. J.: Cornell University, 1989.

4UPJDIJĢÂ�7JDUPS�*FSPOJN��"�4IPSU�)JTUPSZ�PG�UIF�4IBEPX��-POEPO��3FBLUJPO�#PPLT������

4UVNQG�4BNVFM�&OPDI�BOE�+BNFT�'JFTFS��4PDSBUFT�UP�4BSUSF�BOE�#FZPOE��"�)JTUPSZ�PG�1IJMPTPQIZ��/FX�:PSL��
.D(SBX�)JMM������

4VUUPO�4NJUI�#SJBO��5IF�"NCJHVJUZ�PG�1MBZ��$BNCSJEHF�."��)BSWBSE�6OJWFSTJUZ�1SFTT������

ARTICLES

)FXJUU�,���š#MPDLT�BT�B�5PPM�GPS�-FBSOJOH��)JTUPSJDBM�BOE�$POUFNQPSBSZ�1FSTQFDUJWFTŢ��:PVOH�$IJMESFO���	�
������
	����
��"DDFTTFE�"QSJM���������GSPN�IUUQT���XXX�MFBSOUFDIMJC�PSH�Q��������

,JOH�/BODZ�3��š1MBZ��5IF�,JOEFSHBSUOFST�1FSTQFDUJWF�Ţ�5IF�&MFNFOUBSZ�4DIPPM�+PVSOBM����OP����	����
���������
"DDFTTFE�"QSJM����������EPJ����������������

š1BUUZ�4NJUI�)JMM�Ţ�1J�-BNCEB�5IFUB�+PVSOBM����OP����	����
���������"DDFTTFE�.BSDI���������EPJ�IUUQ���XXX�KTUPS�
PSH�TUBCMF����������

4NJUI�1FUFS��,��.FISJ�5BLIWBS�/FJM�(PSF�BOE�3BMQI�7PMMTUFEU��š1MBZ�JO�:PVOH�$IJMESFO��1SPCMFNT�PG�%FƋOJUJPO�
$BUFHPSJTBUJPO�BOE�.FBTVSFNFOU�Ţ�&BSMZ�$IJME�%FWFMPQNFOU�BOE�$BSF����OP������	����
���������"DDFTTFE�"QSJM����
������EPJ��������������������������

WEBSITES

#VUMFS�1BUSJDL��š/P�(SBNNBS�4DIPPMT�-PUT�PG�1MBZ��5IF�4FDSFUT�PG�&VSPQFşT�5PQ�&EVDBUJPO�4ZTUFN�Ţ�5IF�(VBSEJ-
BO��4FQUFNCFS����������"DDFTTFE�"QSJM����������IUUQT���XXX�UIFHVBSEJBO�DPN�FEVDBUJPO������TFQ����HSBN-
NBS�TDIPPMT�QMBZ�FVSPQF�UPQ�FEVDBUJPO�TZTUFN�ƋOMBOE�EBZDBSF�

.FEJB�"SU�/FU��š.FEJB�"SU�/FU�]�.PIPMZ�/BHZ�- T[M²��-JHIU�4QBDF�.PEVMBUPS�Ţ�.FEJFO�,VOTU�/FU[��"QSJM����
������"DDFTTFE�"QSJM����������IUUQ���XXX�NFEJFOLVOTUOFU[�EF�XPSLT�MJDIU�SBVN�NPEVMBUPS��

1JDLMFT�.BUU��š(SFFL�5SBHFEZ�GPS�&EVDBUJPO�0QQPSUVOJUJFT�Ţ�##$�/FXT��4FQUFNCFS����������"DDFTTFE�"QSJM����
������IUUQT���XXX�CCD�DP�VL�OFXT�CVTJOFTT����������

85



Figures
	6OTQFDJƋFE�ƋHVSFT�BSF�PSJHJOBM


'JH�����š"MMFHPSZ�PG�UIF�$BWF�Ţ�8JLJQFEJB��"QSJM����������"DDFTTFE�"QSJM����������IUUQT���FO�XJLJQFEJB�PSH�XJLJ�
Allegory_of_the_Cave.

'JH����š5IF�4UPSZ�JO�1BJOUJOHT��'SFTDPFT�PG�UIF�#SBODBDDJ�$IBQFM�Ţ�5IF�&DMFDUJD�-JHIU�$PNQBOZ��"QSJM����������
"DDFTTFE�"QSJM����������IUUQT���FDMFDUJDMJHIU�DP������������UIF�TUPSZ�JO�QBJOUJOHT�GSFTDPFT�PG�UIF�CSBODBDDJ�
DIBQFM��

'JH����š.BSDFM�%VDIBNQ��4IBEPXT�PG�3FBEZNBEFT��]�.BSDFM�%VDIBNQ�]�.BSDFM�%VDIBNQ�.BSDFM�4IBEPX�1IP-
UPHSBQIZ�Ţ�1JOUFSFTU��"DDFTTFE�.BSDI����������IUUQT���XXX�QJOUFSFTU�DP�VL�QJO�������������������� MQ�USVF�

'JH������š$ISJTUJBO�#PMUBOTLJ�	C������
��5I¨¡USF�%şPNCSFT�	5IFBUSF�PG�4IBEPXT
�Ţ��5I¨¡USF�%şPNCSFT�	5IFBUSF�
PG�4IBEPXT
�]�$ISJTUJFşT��"DDFTTFE�"QSJM����������IUUQT���XXX�DISJTUJFT�DPN�MPUƋOEFS�-PU�DISJTUJBO�CPMUBO-
ski-b-1944-theatre-dombres-5596818-details.aspx.

'JH������.FUNVTFVN�PSH��"DDFTTFE�"QSJM����������IUUQT���XXX�NFUNVTFVN�PSH�UPBI�XPSLT�PG�
BSU���������������

'JH������š"OEZ�8BSIPMşT�1PSUSBJU�Ţ�"OEZ�8BSIPMşT�1PSUSBJU��"DDFTTFE�"QSJM����������IUUQ���BOEZXBSIPMQPTUFST�
CMPHTQPU�DPN���������BOEZ�XBSIPMT�QPSUSBJU�IUNM�

'JH����š"NB[JOH�(SFFDF�PO�Ţ�1JOUFSFTU��"DDFTTFE�"QSJM����������IUUQT���XXX�QJOUFSFTU�DP�VL�
QJO���������������������

'JH����š&.-0����Ţ�5IF�$PSSFTQPOEFODF�PG�+BO�"NPT�$PNFOJVT�<,PNFOTL¼>�	����-FUUFST
�Ŝ�&.-0��"DDFTTFE�"QSJM�
���������IUUQ���FNMP�QPSUBM�CPEMFJBO�PY�BD�VL�DPMMFDUJPOT� DBUBMPHVF�KBO�BNPT�DPNFOJVT�

'JH����š+PIO�-PDLF�Ţ�8JLJQFEJB��'FCSVBSZ����������"DDFTTFE�"QSJM����������IUUQT���FO�XJLJQFEJB�PSH�XJLJ�+PIO@
Locke.

'JH�����š"MQIBCFU�#MPDLT�Ţ�"MQIBCFU�#MPDLT�]�/BUJPOBM�5PZ�)BMM�PG�'BNF��"DDFTTFE�"QSJM����������IUUQT���XXX�
UPZIBMMPƊBNF�PSH�UPZT�BMQIBCFU�CMPDLT�

'JH�����š5ISPVHI�UIF�&ZFT�PG�+FBO�1JBHFU�Ţ�1SFTDIPPM�$VSSJDVMVN��"DDFTTFE�"QSJM����������IUUQ���MBOHVBHFTPGU-
IFDIJMESFO�XFFCMZ�DPN�UISPVHI�UIF�FZFT�PG�KFBO�QJBHFU�IUNM�

'JH�����š-FW�7ZHPUTLZ�Ţ�8JLJQFEJB��"QSJM����������"DDFTTFE�"QSJM����������IUUQT���FO�XJLJQFEJB�PSH�XJLJ�-FW@7Z-
gotsky.
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Fig 19   James E. Johnson, James F. Christie, and Thomas D. Yawkey, Play and Early Childhood Development 2nd 
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