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@m�hkktrhnm�hr�sgd�ogdmnldmnm�ne�odqbdhuhmf�rnldsghmf�cheedqdms�
eqnl�vg`s�hr�ogxrhb`kkx�sgdqd-�Sghr�bg`osdq�vhkk�cdrbqhad�vgx�
hkktrhnmr�l`x�ad�̀ �trdetk�snnk�hm�sgd�bk`rrqnnl�enq�kd`qmhmf�gnv��
`mc�vgx�vd�rdd�vg`s�vd�cn+�̀ mc�bnmrhcdq�gnv�sgd�dwoknq`shnm��
ne�hkktrhnm�dmbntq`fdr�bghkcqdmÊr�'`mc�̀ ctksrÊ(�btqhnrhsx+�bqd`shuhsx��
`mc�bnmÓcdmbd�'sgd�sgqdd�ÉBÊr(-�Sgd�bg`osdq�hr�chuhcdc�hmsn�sgqdd�
rdbshnmr-�Sgd�Óqrs�cdrbqhadr�sgd�rbhdmbd�ne�rddhmf�hkktrhnmr9�vgx�vd�
rdd�sgdl�̀ mc�vg`s�hs�sdkkr�tr�̀ ants�gnv�sgd�aq`hm�vnqjr-�Sgd��
rdbnmc�rdbshnm�cdrbqhadr�nmd�dw`lokd�ne�̀ ookxhmf�sghr�rbhdmshÓb�
tmcdqrs`mchmf�hm�sgd�bnmsdws�ne�̀ m�̀ qs�oqnidbs�hm�̀ �oqhl`qx�rbgnnk�
bk`rrqnnl-�Sgd�sghqc�rdbshnm�dwok`hmr�sgd�hlonqs`mbd�ne�trhmf�
hkktrhnmr�sn�aqd`j�vhsg�rnld�qdbdhudc�ldsgncr�ne�kd`qmhmf�̀ mc�
sd`bghmf�ax�dlog`rhrhmf�sgd�̀ lahfthsx�ne�kd`qmdc�̀ mc�hmgdqhsdc�
sqtsgr�̀ mc�bnmudmshnmr+�vhsg�sgd�hlokhbhs�̀ hl�ne�dmbntq`fhmf�
bghkcqdm�sn�qdronmc�lnqd�dlo`sgdshb`kkx�sn�sgd�vnqkc�̀ qntmc�
sgdl-

The science of seeing
Sgd�08sg,bdmstqx�Eqdmbg�o`hmsdq�Cdk`bqnhw�dwbk`hldc9�ÇFhud�ld�
sgd�ltc�ne�sgd�rsqddsr�̀ mc�H�vhkk�stqm�hs�hmsn�sgd�ktrbhntr�Ôdrg�ne�̀ �
vnl`m+�he�xnt�vhkk�̀ kknv�ld�sn�rtqqntmc�hs�̀ r�H�okd`rd-È�Fndsgd�hm�
sgd�lhc,08sg�bdmstqx�ÉchrbnudqdcÊ�sg`s�̀ �fqdx�rg`cnv�̀ ood`qr�
`mxsghmf�ats�fqdx�vgdm�rtqqntmcdc�ax�khfgs�ne�̀ �cheedqdms�bnkntq-�
Sgd�deedbsr�ne�sgd�rtqqntmc�nm�ntq�odqbdoshnmr�ne�bnkntq�̀ qd�vdkk�
jmnvm�̀ mc�g`ud�addm�ltbg�dwoknqdc�ax�oghknrnogdqr�̀ mc�̀ qshrsr�
enq�bdmstqhdr-�Vg`s�qdl`hmdc�tmjmnvm�tmshk�qdbdmskx�hr�vgx�vd�rdd�
hkktrhnmr�̀ s�̀ kk+�nq�lnqd�fdmdq`kkx+�vgx�bnmsdws�l`ssdqr-�@mrvdqhmf�
sghr�ptdrshnm�hr�sgd�snohb�gdqd+�̀ mc�dwok`hmhmf�vgx�sgd�̀ mrvdq�hr�

The principal way that people draw information from the world is through the visual system. Yet the 
seemingly coherent view we gain about the world is a creation of our brain, and not necessarily an 
accurate representation of how things really are. This can be vividly illustrated by illusions, which have 
delighted and bemused for generations. But as J�:]Ym�Dgllg, KYjY�B�<gof`Ye and <Yna\�Kljm\oa[c 
point out, illusions offer the potential not just to teach about visual perception but also to act as an 
illustration of the brainËs role as an active interpreter rather than a passive observer. 
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hlonqs`ms�enq�lncdkr�ne�odc`fnfx�̀ mc�kd`qmhmf�hr�sgd�onhms�ne�sgd�
bg`osdq-�Vgdm�xnt�nodm�xntq�dxdr�xnt�̀ qd�̀ v`qd�ne�naidbsr+�rg`odr+�
rg`cnvr+�knb`shnmr�hm�ro`bd+�̀ �qdk`shudkx�rs`akd�vnqkc�'dudm�sgntfg�
xntq�gd`c�l`x�ad�lnuhmf(:�xnt�rdd�odnokd+�cnfr+�sqddr+�sgd�aktd�rjx�
`mc�sgd�xdkknv�rtm¾`�bngdqdms�vgnkd�̀ mc�xnt�cn�rn�hlldch`sdkx¾
nq�̀ s�kd`rs�hs�eddkr�sg`s�v`x-�Ats�hr�sghr�vg`s�xntq�dxdr�rdd>�Mns�̀ s�̀ kk�Å�
`mc�sghr�hr�hlonqs`ms �Vg`s�xntq�dxdr�rdd�̀ qd�naidbskdrr+�bnlokdw�
o`ssdqmr�ne�khfgs-�Lnqd�̀ bbtq`sdkx+�xntq�dxdr�rdd�completely 
ambiguous+�naidbskdrr+�bnlokdw�o`ssdqmr�ne�khfgs+�o`ssdqmr�ne�khfgs�
sg`s�bntkc�Å�khsdq`kkx�Å�ld`m�̀ mxsghmf-�Sghr�hr�adb`trd�hl`fdr�ne�sgd�
vnqkc�̀ qd�mns�sgd�vnqkc�hsrdke-

Sgdqd�̀ qd�l`mx�cheedqdmbdr�adsvddm�hl`fdr�sg`s�e`kk�nmsn�sgd�dxd�
`mc�sgd�vnqkc�sg`s�bqd`sdr�sgnrd�hl`fdr-�Enq�hmrs`mbd+�sgd�qdshm`k�
hl`fd�cndr�mns�qdoqdrdms�sgd�bnkntqr�ne�rtqe`bdr�̀ mc�hkktlhm`msr�
chqdbskx+�ats�nmkx�hmchqdbskx-�Sgd�qd`rnm�hr�sg`s�rtqe`bdr�b`mmns�ad�
rddm�tmkdrr�sgdx�̀ qd�hkktlhm`sdc9�mn�khfgs�̀ mc�sgd�vnqkc�chr`ood`qr:�
stqm�nm�sgd�khfgsr+�̀ mc�sgd�khfgs�o`rrdr�sgqntfg�sgd�̀ hq+�antmbhmf�
nee�rtqe`bdr�hm�hsr�o`sg�tmshk�hs�dudmst`kkx�ghsr�sgd�a`bj�ne�sgd�dxd-�
Vgdm�sgd�khfgs�ghsr�̀ �rtqe`bd+�hsr�rodbsq`k�bnlonrhshnm�bg`mfdr�
`bbnqchmf�sn�gnv�vdkk�sgd�rtqe`bd�qdÔdbsr�sgd�khfgsÊr�cheedqdms�
bnmrshstdms�v`udkdmfsgr-�Sghr�ld`mr�sg`s�sgd�khfgs�sg`s�sgd�dxdr�rdd�
hr�cdsdqlhmdc�ax�sgd�ÉbnkntqÊ�ne�̀ �rtqe`bd�̀ mc�sgd�ÉbnkntqÊ�ne�hsr�
hkktlhm`shnm-�Bg`mfd�sgd�bnkntq�ne�̀ m�naidbsÊr�hkktlhm`ms�Å�ax�
ok`bhmf�hs�hm�sgd�c`qjmdrr�ne�̀ �rg`cnv+�sgd�xdkknv�ne�rtmkhfgs�nq�sgd�
aktd�ne�rjxkhfgs+�enq�dw`lokd�Å�̀ mc�sgd�pt`khsx�ne�khfgs�ghsshmf�sgd�
dxd�eqnl�sg`s�naidbs�vhkk�bg`mfd�dudm�sgntfg�sgd�naidbs�hr�
ogxrhb`kkx�tmbg`mfdc�hsrdke-�Rhmbd�̀ �aktd�naidbs�tmcdq�xdkknv�khfgs�
vhkk�knnj�sgd�r`ld�sn�sgd�dxdr�̀ r�̀ �xdkknv�naidbs�tmcdq�aktd�khfgs+�
`mc�rhlhk`qkx�̀ �c`qj�fqdx�rtqe`bd�tmcdq�aqhfgs�khfgs�vhkk�qdÔdbs�sgd�
r`ld�̀ lntms�ne�khfgs�sn�sgd�dxd�̀ r�̀ �khfgs�fqdx�rtqe`bd�tmcdq�chl�
khfgs+�d`bg�hl`fd�sgd�dxdr�rdd�bntkc�Å�khsdq`kkx�Å�ld`m�̀ mx�ne�̀ m�
hmÓmhsd�bnlahm`shnm�ne�naidbsr�̀ mc�hkktlhm`msr-�Bkd`qkx+�sgdm+�he�
xnt�̀ qd�sn�rdd�deedbshudkx+�rddhmf�sgd�qdshm`k�hl`fd�hr�mns�fnhmf�sn�cn�
hs9�sgdqd�rhlokx�hrmÊs�dmntfg�hmenql`shnm�hm�sgd�qdshm`k�hl`fd-�
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Rn�gnv+�sgdm+�cn�vd�rdd>�Gnv�cndr�sgd�aq`hm�sq`mrk`sd�sgd�
`lahftntr�hl`fdr�ne�sgd�vnqkc�sg`s�e`kk�nmsn�sgd�dxd�hmsn�
odqbdoshnmr�sg`s�vhkk�ad�trdc�sn�hmÔtdmbd�ntq�adg`uhntq>�Sgd�aq`hm�
b`m�trd�nmkx�hmenql`shnm�sg`s�hs�g`r�chqdbs�̀ bbdrr�sn9�sgd�
rtqqntmchmf�bnmsdws�̀ mc�vg`s�sg`s�bnmsdwst`k�hmenql`shnm�ld`ms�
enq�adg`uhntq�hm�sgd�o`rs-�Ots�̀ mnsgdq�v`x+�sgd�aq`hm�rnkudr�sgd�
`lahfthsx�ne�hl`fdr�adb`trd�hs�g`r�dunkudc�sgd�̀ ahkhsx�sn�Ómc�trdetk�
o`ssdqmr�hm�hl`fdr+�̀ mc�sn�̀ rrnbh`sd�sgnrd�o`ssdqmr�vhsg�oqduhntr�
adg`uhntq�sg`s�̀ bbnqc�vhsg�o`rs�dwodqhdmbd-�

Ntq�hmsdqoqds`shnm�ne�k`mft`fd�hr�̀ m�dw`lokd�ne�sgd�onvdq�ne�sghr�
etmc`ldms`kkx�dlohqhb`k�oqnbdrr�ne�rddhmf-�Khjd�hl`fdr�nm�sgd�
qdshm`+�kdssdq�rsqhmfr�̀ qd+�ne�sgdlrdkudr+�ld`mhmfkdrr-�Sgd�kdssdq�
rsqhmf9

ÉG�V�@Q�X�T�QD�@CH�F�SGH�>Ê

ld`mr�mnsghmf-�@mc�xds�lnrs�ne�xnt�vhkk�qd`c�rnldsghmf�bngdqdms�
hm�hs-�Vgx>�Adb`trd�xntq�aq`hm+�sgqntfg�hsr�o`rs�hmsdq`bshnm�vhsg�
sgd�vnqkc�'hm�sghr�b`rd�sgd�vnqkc�ne�k`mft`fd(+�qds`hmr�hm�hsr�
`qbghsdbstqd�̀ m�tmcdqrs`mchmf�ne�Dmfkhrg-�Rn�vghkd�sgdqd�hr�mn�̀ �
oqhnqh�qd`rnm�sn�ots�̀ mx�kdssdq�adsvddm�sgd�ÉGÊ�̀ mc�sgd�ÉVÊ�hm�sgd�
`anud�kdssdq�rsqhmf+�adb`trd�hs�v`r�trdetk�sn�ots�̀ m�N�sgdqd�hm�sgd�
o`rs+�xnt�qdÔdwhudkx�cn�rn�̀ f`hm�gdqd+�vghbg�hr�vgx�xnt�qd`c�sgd�
vnqkc�ÉGNVÊ-�Sgd�r`ld�hr�sqtd�vgdm�xnt�rdd�bnkntq-�

Knnj�̀ s�sgd�rl`kk�ÉronsrÊ�hm�sgd�Óqrs�qnv�ne�Óftqd�0+�vghbg�qdÔdbs�sgd�
r`ld�̀ lntms�ne�khfgs�sn�sgd�dxd-�Sgd�svn�Å�mns�rtqoqhrhmfkx�Å�̀ krn�
knnj�sgd�r`ld-�Ats�bnmrhcdq�sgd�e`bs�sg`s�sgdrd�svn�cnsr�bntkc�
`bst`kkx�g`ud�̀ qhrdm�eqnl�l`mx�cheedqdms�onrrhakd�qd`k,vnqkc�
rntqbdr-�Enq�hmrs`mbd+�q`sgdq�sg`m�̀ qhrhmf�eqnl�rhlhk`q�rtqe`bdr�
tmcdq�rhlhk`q�khfgsr+�sgdx�bntkc�itrs�̀ r�vdkk�g`ud�̀ qhrdm�eqnl�̀ �c`qj�
rtqe`bd�hm�aqhfgs�khfgs�nm�sgd�nmd�g`mc+�nq�̀ �khfgs�rtqe`bd�hm�chl�
khfgs�nm�sgd�nsgdq-�Vg`s�g`oodmr�he�vd�oqnuhcd�bnmsdwst`k�
hmenql`shnm�sg`s�hr�bnmrhrsdms�vhsg�sgdrd�onrrhahkhshdr>

Vdkk¾knnj�̀ s�sgd�btad�hm�Óftqd�1-�Sgdqd�̀ qd�14�shkdr�nm�hsr�sno�
rtqe`bd�sg`s�̀ ood`q�sn�ad�tmcdq�chqdbs�khfgs+�̀ mc�14�shkdr�nm�sgd�rhcd�
ne�sgd�btad�sg`s�̀ ood`q�sn�ad�hm�rg`cnv-�Sgdqd�hr�̀ �bdmsq`k�shkd�nm�
d`bg�ne�sgdrd�svn�rtqe`bdr-�Nm�sgd�hkktlhm`sdc�rtqe`bd�sghr�bdmsq`k�
shkd�̀ ood`qr�aqnvm+�ats�aqhfgs�nq`mfd�nm�sgd�rg`cnvdc�rtqe`bd-�@mc�
xds�sgdrd�svn�̀ qd�hm�e`bs�sgd�r`ld�shkdr�eqnl�Óftqd�0-�Sg`s�hr�sn�r`x+�
sgd�̀ bst`k�Éqd`khsxÊ�ne�sgd�rbdmd�hr�sg`s�sgd�svn�shkdr�qdÔdbs�sgd�r`ld�
`lntms�sn�sgd�dxd+�̀ r�rgnvm�hm�sgd�Él`rjÊ+�ats�sghr�hr�mns�vg`s�xnt�
rdd-�Hmrsd`c�xnt�rdd�vg`s�vntkc�g`ud�addm�trdetk�sn�rdd�hm�sgd�o`rs9�
sg`s�sgd�shkdr�̀ qd�cheedqdms-

The art of seeing
Hkktrhnmr�sdkk�tr�gnv�sgd�aq`hm�vnqjr-�Sg`s�hs�bnmrsqtbsr�vg`s�hs�
jmnvr�ax�rd`qbghmf�enq�trdetk�o`ssdqmr�hm�rdmrnqx�hmenql`shnm�̀ mc�
sgdm�̀ rrnbh`shmf�sgnrd�o`ssdqmr�vhsg�̀ �o`rs�sgdhq�adg`uhntq`k�
qdkdu`mbd-�Vghbg�ld`mr�sg`s�sgd�aq`hm�hr�hmm`sdkx�̀ �bqd`shud�̀ mc�
btqhntr�l`bghmd�sg`s�dunkudc�sn�bnmshmt`kkx�qdcdÓmd�mnql`khsx+�̀ �
Émnql`khsxÊ�sg`s�hr�mdbdrr`qhkx�bnmsdwst`k�̀ mc�ghrsnqhb`k+�̀ mc�nm�
vghbg�nmdÊr�odqbdost`k�sqtsgr�̀ qd�a`rdc-�Sghr�onhms�hr�qdkdu`ms�sn�̀ kk�
`rodbsr�ne�gtl`m�sgntfgs+�̀ mc�b`m�'`mc�rgntkc(�ad�dwoknqdc�̀ s�̀ m�
hmsthshud�kdudk�hm�sgd�bk`rrqnnl�sgqntfg�̀ qs-�

Sgdqd�̀ qd�̀ �mtladq�ne�v`xr�ne�dmf`fhmf�bghkcqdm�vhsg�sghr�onhms-�
Nmd�v`x�hr�ax�dm`akhmf�bghkcqdm�sn�athkc�ogxrhb`k�lncdkr�ne�
hkktrhnmr�sg`s�̀ qd�sxohb`kkx�nmkx�rddm�hm�annjr�nq�nm�sgd�vda-�Vhsg�
sgdrd�lncdkr�hm�g`mc�nmd�b`m�sgdm�dwoknqd�vgx�hs�hr�vd�rdd�vg`s�vd�
cn-�@mnsgdq�̀ ooqn`bg�hr�sn�fhud�bghkcqdm�sgd�noonqstmhsx�sn�
`bshudkx�dmf`fd�vhsg�sgd�bqd`shud�oqnbdrrdr�ax�vghbg�vd�̀ bst`kkx�
bnmrsqtbs�ntq�odqbdost`k�̀ mc�bnmbdost`k�sqtsgr+�vghbg�Å�̀ r�
cdrbqhadc�̀ anud�Å�tmcdqkhdr�vgx�Ébnmsdws�hr�dudqxsghmfÊ-�Gdqd�vd�
cdrbqhad�̀ m�dw`lokd�ne�sgd�k`ssdq�̀ ooqn`bg+�vghbg�snnj�ok`bd�hm�
1//6�̀ s�Ak`bj`vsnm�Oqhl`qx�Rbgnnk�hm�Cdunm�vhsg�Óud,sn,rhw,xd`q,
nkc�bghkcqdm-�Sgd�rbgnnkÊr�gd`c�hr�C`uhc�Rsqtcvhbj�Å�bn,`tsgnq�ne�
sghr�bg`osdq+�̀ mc�sgd�vnqjrgno�v`r�tmcdqs`jdm�̀ r�̀ �bnkk`anq`shnm�
adsvddm�Ad`t�Knssn�̀ mc�uhrt`k�̀ qshrs�R`q`�Cnvmg`l�'`krn�̀ tsgnqr�
ne�sghr�bg`osdq(-�

Figure 1

Figure 2
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Sgd�Óqrs�c`x�enbtrdc�nm�Ésgd�o`ssdqmr�vd�rddÊ+�adfhmmhmf�hm�sgd�
bghkcqdmÊr�hlldch`sd�dmuhqnmldms9�sgd�bk`rrqnnl-�Adenqd��
rs`qshmf+�sgd�bghkcqdm�vdqd�f`sgdqdc�snfdsgdq�nm�sgd�b`qods+��
vgdqd�sgd�̀ esdqmnnmÊr�̀ bshuhshdr�vdqd�dwok`hmdc-�Sgdqd�vd�dkhbhsdc�
eqnl�sgdl�sgdhq�tmcdqrs`mchmf�ne�vg`s�vd�lhfgs�ld`m�ax�Ésgd�
o`ssdqmr�vd�rddÊ-�Sgdhq�hcd`r�̀ mc�cdrbqhoshnmr�vdqd�vqhssdm�nm�sgd�
an`qc+�̀ mc�vdqd�chrbtrrdc�̀ r�̀ �fqnto-�@�sxohb`k�qdk`shnmrgho�v`r�
adsvddm�o`ssdqm�̀ mc�rtqe`bd�sdwstqd-�@m�̀ arsq`bs�mnshnm�v`r�sg`s��
`�o`ssdqm�v`r�rnldsghmf�sg`s�qdod`sdc�̀ bqnrr�ro`bd�'sgntfg�sg`s�
sgd�qdodshshnm�mddc�mns�ad�dw`bs+�nq�dudm�l`cd�to�ne�̀ kk�sgd��
r`ld�l`sdqh`k(-

Sgd�bghkcqdm�vdqd�sgdm�ots�hmsn�rdudq`k�rl`kk�fqntor�̀ mc�hm�sgnrd�
fqntor�sgd�f`ld�v`r�sn�Ómc�̀ r�l`mx�uhrt`k�o`ssdqmr�̀ r�onrrhakd+�
`mc�qd,bqd`sd�sgdl�trhmf�o`hms+�odm�̀ mc�o`odq-�Mnsd�sg`s�sgd�̀ hl�
v`rmÊs�sn�cq`v�sgd�naidbsr�hm�sgd�bk`rrqnnl+�ats�sn�qdoqdrdms�sgd�
o`ssdqmr�sg`s�l`jd�to�naidbsr�̀ mc�sn�b`ostqd�sgd�ro`bdr�hm�adsvddm-�
Mdws�sgd�bghkcqdm�vdqd�s`jdm�ntsrhcd+�vgdqd�sgdx�qdod`sdc�sgd�s`rj9�
nardquhmf�̀ mc�chrbnudqhmf�o`ssdqmr�hm�m`stqd+�̀ f`hm�cq`vhmf�sgdl�
nm�o`odq�̀ mc�Å�vgdqd�onrrhakd�Å�aqhmfhmf�sgd�naidbsr�sgdx�g`c�
bgnrdm�a`bj�sn�bk`rr-�Vgdm�a`bj�hm�sgd�bk`rrqnnl+�sgdx�
qd`rrdlakdc�hm�sgdhq�fqntor�̀ mc+�trhmf�vnqcr�̀ mc�ohbstqdr+�sgdx�
dwok`hmdc�sn�sgd�qdrs�ne�sgd�bk`rr�sgd�o`ssdqmr�sgdx�g`c�entmc-�
O`qshbtk`qkx�hl`fhm`shud�dw`lokdr�hmbktcdc�sgd�aq`mbghmf�o`ssdqmr�
ne�sqddr+�sgd�sdwstqd�ne�fq`rr+�sgd�qdodshshnm�ne�sgd�b`qods�shkdr+�xdkknv�
khmdr�nm�sgd�qn`c+�sgd�rxlldsqx�ne�̀ �e`bd+�sgd�rsqhodr�ne�̀ �
atlakdadd+�̀ mc�sgd�qdodshshnm�ne�vhmcnv+�eq`ld+�vhmcnv+�eq`ld�ne�
sgd�rbgnnk�atr�'`r�vdkk�̀ r�sgd�sqd`c�nm�hsr�sxqdr(-�Hs�v`r�̀ �ghfgkx�
dminx`akd�̀ bshuhsx�Å�kdc�k`qfdkx�ax�sgd�bghkcqdm�Å�sg`s�enrsdqdc�sgdhq�
`ahkhsx�sn�nardqud+�̀ mc�qdrtksdc�hm�̀ arsq`bs�cq`vhmfr�̀ mc�o`hmshmfr-�
Sghr�dlog`rhr�nm�nardquhmf�̀ mc�qd,bqd`shmf�o`ssdqmr�f`ud�sgd�
bghkcqdm�̀ �etkkdq�rdmrd�ne�sgd�vnqkc�̀ qntmc�sgdl-

Figure 3 caption
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Sgd�rdbnmc�c`x�enkknvdc�̀ �rhlhk`q�oqnfq`lld�sn�sgd�Óqrs+�vhsg�sgd�
dwbdoshnm�sg`s�sgd�enbtr�v`r�nm�sgd�o`ssdqmr�vd�gd`q-�@r�adenqd+�sgd�
bghkcqdm�vdqd�hmhsh`kkx�f`sgdqdc�snfdsgdq�nm�sgd�b`qods+�̀ mc�̀ esdq�
dwok`hmhmf�sn�sgdl�vg`s�v`r�fnhmf�sn�g`oodm�ctqhmf�sgd�mdws�
bntokd�ne�gntqr+�vd�̀ rjdc�sgdl�sn�cdrbqhad�vg`s�vd�lhfgs�ld`m�ax�
Ésgd�o`ssdqmr�vd�gd`qÊ-�Qdodshshnm�ne�rntmc�v`r�sgd�oqhmbhokd�
cdrbqhoshnm-�Vd�sgdm�dkhbhsdc�eqnl�sgdl�dw`lokdr�ne�m`stq`k�̀ mc�
`qshÓbh`k�rntmc�o`ssdqmr+�vghbg�vd�khrsdc�nm�sgd�an`qc9�sgd�k`oohmf�
ne�v`udr+�sgd�cqhoohmf�ne�̀ �kd`jx�s`o+�sgd�qtmmhmf�ne�̀ �gnqrd+�sgd�b`kk�
ne�̀ �ahqc+�sgd�ad`shmf�ne�̀ �vhmc�stqahmd-�@esdq�l`jhmf�sghr�khrs+�sgd�
bghkcqdm�vdqd�dmbntq`fdc�sn�trd�sgdhq�g`mcr�̀ mc�edds+�̀ mc�vdqd�
fhudm�hmrsqtldmsr+�rshbjr+�annjr�̀ mc�rn�nm�sn�trd�sn�qd,bqd`sd�rnld�
ne�sgdrd�o`ssdqmr-�Sgdx�vdqd�̀ krn�fhudm�sgd�bg`mbd�sn�trd�sgdrd�
hmrsqtldmsr�'`r�vdkk�sgd�Ônnq+�vghrskhmf+�gtllhmf+�bk`oohmf+�dsb-(�
sn�bqd`sd�sgdhq�nvm�m`stq`k,drptd�o`ssdqmr�'ansg�hmchuhct`kkx�̀ mc�
hm�fqntor(-�Sghr�kdc�nm�sn�chrbtrrhnmr�ne�ltrhb+�nq�lnqd�fdmdq`kkx�sn�
s`kjhmf�̀ ants�Ésgd�bqd`sdc�o`ssdqmÊ9�sgd�ad`shmf�ne�sgd�cqtl+�sgd�
rsqtl�ne�̀ �fths`q+�qgxsgl�̀ mc�ad`s+�̀ mc�sgdqdax�qdk`shmf�ltrhb`k�
bnmbdosr�sn�̀ bntrshb�o`ssdqmr�sg`s�nbbtq�m`stq`kkx-�Vd�̀ krn�oqnuhcdc�
sgd�bghkcqdm�vhsg�dw`lokdr�ne�cheedqdms�jhmcr�ne�ltrhb`k�o`ssdqm+�
`mc�Å�̀ r�adenqd�Å�sgd�bghkcqdm�vdqd�fhudm�sgd�bg`mbd�sn�l`jd�sgdhq�
nvm�ltrhb-�

Nm�sgd�sghqc�c`x�sgd�bghkcqdm�f`sgdqdc�nm�sgd�b`qods�Å�sghr�shld�hm�̀ �
bhqbkd+�vgdqd�vd�qduhrhsdc�sgd�hcd`r�̀ mc�dwodqhdmbdr�ne�sgd�oqduhntr�
svn�c`xr-�Vd�sgdm�adf`m�̀ �oqnbdrr�ne�dkhbhshmf�eqnl�sgdl�sgd�
onsdmsh`k�qdk`shnmrgho�adsvddm�sgd�o`ssdqmr�vd�rdd�̀ mc�o`ssdqmr�vd�
gd`q9�Vg`s�lhfgs�sgd�rsqhor�nm�Lhrg`Êr�rghqs�rntmc�khjd>�Vg`s�
`ants�sgd�aq`mbghmf�o`ssdqm�ne�sgd�sqdd�ntsrhcd�sgd�vhmcnv>�Nq�
ak`bj,`mc,vghsd�rsqhodr�ne�̀ �ydaq`>�Sgd�bghkcqdm�unktmsddqdc�l`mx�
hcd`r�enq�qdk`shnmrghor9�ÇH�sghmj�sgd�odc`k�o`ssdqm�ne�Ônvdqr�vntkc�
rntmc�khjd�sghr¾È+�ÇH�sghmj�sgd�o`ssdqm�ne�b`qods�lhfgs�rntmc�khjd�
sghr¾È-�Sdlon�v`r�rsqnmfkx�qdk`sdc�sn�sgd�eqdptdmbx�ne�sgd�o`ssdqm+�
sgntfg�sgdx�̀ krn�hmbnqonq`sdc�bnkntqr�'nq�lnqd�fdmdq`kkx�sgd�
bnkntq�bnmsq`rs(�hmsn�sgdhq�sq`mrk`shnmr+�vhsg�rsqnmf�bnkntqr�trt`kkx�
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rntmchmf�kntcdq�sg`m�vd`jdq�Å�kdrr�r`stq`sdc�Å�bnkntqr-�Sgd�rntmc�
ne�̀ ksdqm`shmf�sghm�ak`bj,`mc,vghsd�khmdr�nm�̀ �ydaq`+�enq�dw`lokd+�
g`c�̀ �ghfgdq�sdlon�̀ mc�rntmcdc�kntcdq�sg`m�sgd�sghbj�ak`bj,`mc,
vghsd�rg`cnvr�̀ bqnrr�sgd�v`kk-

Sgd�bghkcqdm�vdqd�sgdm�nqf`mhrdc�hmsn�rl`kkdq�fqntor+�̀ mc�fhudm�̀ �
k`qfd�ak`bj�ohdbd�ne�o`odq+�tonm�vghbg�sgdx�vdqd�̀ rjdc�sn�bqd`sd�
sgdhq�nvm�uhrt`k�o`ssdqm�trhmf�o`hms+�o`odq�bts,ntsr+�odm�̀ mc�odmbhk�
'b`kkdc�Él`qj,l`jhmfÊ(-�Sgdhq�s`rj�v`r�sn�sghmj�kdrr�̀ ants�sgd�uhrt`k�
o`ssdqm�hm�sdqlr�ne�vg`s�hs�Éknnjdc�khjdÊ+�̀ mc�lnqd�hm�sdqlr�ne�vg`s�
hs�lhfgs�rntmc�khjd-�Hm�drrdmbd+�sgd�bghkcqdm�vdqd�adhmf�̀ rjdc�sn�
bqd`sd�̀ �ohdbd�ne�ltrhb+�mns�vhsg�mnsdr�nm�̀ �rs`ud+�ats�vhsg�bnkntq�
'vghbg�vd�b`kk�̀ �Ébnkntq�rbnqdÊ(-�Nmd�bntkc�khsdq`kkx�gd`q�sgd�
bghkcqdm�Égtllhmf�sgdhq�hl`fdÊ�̀ r�sgdx�bqd`sdc�hs+�̀ kk�ne�vghbg�̀ qd�
rgnvm�hm�Óftqd�2-�

D`bg�bghkcÊr�bnkntq�rbnqd�v`r�sgdm�ognsnfq`ogdc�vhsg�̀ �chfhs`k�
b`ldq`+�̀ mc�rdms�sn�sgd�knssnk`a�hm�Knmcnm+�vgdqd�sgdx�vdqd�
tokn`cdc�hmsn�ÉRxmdrsgdshbÊ+�vghbg�sq`mrk`sdr�bnkntqr�hmsn�ltrhb`k�
mnsdr�hm�ro`bd�̀ mc�shld-�Sn�fds�̀ �rdmrd�ne�sghr�oqnfq`l+�hl`fhmd�̀ �
gnqhynms`k�khmd�̀ �edv�ohwdkr�ghfg�rb`mmhmf�cnvm�̀ m�hl`fd�eqnl�sno�
sn�anssnl-�Mnv�hl`fhmd�sg`s�sghr�khmd�hr�l`cd�to�ne�21�bnmrdbtshud�
anwdr+�̀ mc�sg`s�d`bg�anw�qdoqdrdmsr�̀ �ltrhb`k�hmrsqtldms�Å�̀ �uhnkhm+�
`�oh`mn+�cqtl+�dsb-�Sgd�mnsd�d`bg�hmrsqtldms�ok`xr�̀ s�̀ mx�onhms�hm�
shld�hr�chqdbskx�qdk`sdc�sn�sgd�̀ udq`fd�bnkntq�hm�hsr�anw�̀ s�sg`s�
knb`shnm�ne�sgd�hl`fd-�@r�sgd�khmd�rb`mr�cnvm�sgd�hl`fd+�sgd�bnkntq�
ne�d`bg�anw�bg`mfdr+�̀ mc�gnv�hs�bg`mfdr�cdodmcr+�ne�bntqrd+�nm�sgd�
bghkcÊr�hl`fd-�Sghr�oqnbdrr�bg`mfdr�sgd�hmrsqtldmsrÊ�mnsd�hm�shld+�
vghbg�ld`mr�sg`s�shld�hr�dmbncdc�̀ knmf�sgd�hl`fdÊr�udqshb`k�̀ whr�
`mc�snmd�̀ bqnrr�sgd�hl`fdÊr�gnqhynms`k�̀ whr-�Sghr�ld`mr�sg`s�d`bg�
hl`fd�hr�khsdq`kkx�sgd�rbnqd�ne�̀ �ltrhb`k�bnlonrhshnm-�Sgd�
hmrsqtldmsr�'nq�dmrdlakd(�hmbktcdc�uhnkhmr+�bdkknr+�vnncvhmc�̀ mc�
aq`rr�hmrsqtldmsr-�Sgd�Rxmdrsgdshb�oqnfq`l�sgdm�s`jdr�d`bg�
chfhshrdc�hl`fd+�rb`mr�hs�eqnl�sno�sn�anssnl+�sq`mrk`sdr�d`bg�ohwdk�
hmsn�̀ �mnsd+�ok`xr�sg`s�mnsd�hm�rsdqdn+�vhsg�sgd�rntmc�̀ qhrhmf�hm�
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ro`bd�̀ bbnqchmf�sn�hsr�gnqhynms`k�knb`shnm�̀ bqnrr�sgd�o`fd+�̀ mc�sgdm�
r`udr�sgd�vgnkd�oqnbdrr�̀ r�̀ �PthbjShld�lnuhd�nm�̀ �CUC-�Sgdrd�
lnuhdr�vdqd�sgdm�fhudm�sn�d`bg�bghkc-�

Sgd�qdrtksr�vdqd�e`atkntr-�Mns�itrs�hm�sgd�rntmcr�̀ mc�ltrhb�bqd`sdc+�
ats�̀ krn�hm�sgd�bghkcqdmÊr�qdronmrdr�sn�sgdhq�nvm�̀ mc�sn�sgdhq�
bk`rrl`sdrÊ�bnlonrhshnmr-�Mns�nmkx�chc�d`bg�bghkc�v`ms�dudqxnmd�
dkrd�sn�gd`q�sgdhq�bnlonrhshnm+�ats�̀ krn�sgdx�v`msdc�sn�gd`q�sgd�
bnlonrhshnmr�ne�nsgdqr-�Hm�nsgdq�vnqcr�sgd�bghkcqdm�snnj�oqhcd�hm�
vg`s�sgdx�g`c�bqd`sdc+�̀ r�vdkk�̀ r�hm�sgd�vnqjr�ne�sgdhq�bk`rrl`sdr+�
o`qskx�adb`trd�sgd�̀ bshuhsx�v`r�rn�mnudk�sg`s�sgdx�g`c�mn�a`rhr�enq�
bnlodshshnm-

Ats�chc�sgd�bghkcqdm�kd`qm�vg`s�vd�g`c�gnodc�sgdx�vntkc>�Sgd�
`mrvdq�rddlr�sn�ad�xdr-�Enq�vddjr�̀ esdqv`qcr+�sgd�bghkcqdm�vgn�
snnj�o`qj�bnmshmtdc�sn�chrbtrr�vhsg�d`bg�nsgdq�̀ mc�sgd�sd`bgdq�sgd�
rntmcr�sg`s�cheedqdms�uhrt`k�o`ssdqmr�lhfgs�l`jd�'`mc�uhbd�udqr`(-�
O`qdmsr+�snn+�onrhshudkx�qdonqsdc�sn�sgd�gd`csd`bgdq�sg`s�sgdhq�bghkc+�
Çvgn�v`r�mns�oqduhntrkx�̀ qshrshbÈ+�v`r�bnlhmf�gnld�̀ mc�Çcnhmf�
`qsÈ-�Hm�nsgdq�vnqcr�sgd�bghkcqdm�bnmshmtdc�sn�̀ ookx�sgd�hcd`�ne�
`bshudkx�dwoknqhmf�sgdhq�dmuhqnmldms�̀ mc�hm�cnhmf�rn�Ómchmf�̀ mc�
bqd`shmf�mdv�'`arsq`bs(�o`ssdqmr�ne�qdk`shnmrghor�sgdqdhm-�Sgtr+�sgd�
naidbshud�ne�fdsshmf�sgd�bghkcqdm�sn�knnj�adxnmc�sgd�nauhntr�Å�sn�
bnmrhcdq�sgd�qdk`shnmrghor�adsvddm�sghmfr+�ax�oqnuhchmf�sgdl�vhsg�
`�vgnkkx�mdv�jhmc�ne�dwodqhdmbd+�nmd�sg`s�v`r�ansg�udqx�hmsdqdrshmf�
`mc�qdrtksdc�hm�̀ �ghfg,rs`str�ntsbnld�Å�enrsdqdc�sgd�aq`hmÊr�hmm`sd�
oqnbdrr�ne�qdcdÓmhmf�mnql`khsx-�

Illusion as metaphor in eduction
Hkktrhnmr�rgnv�tr�sg`s�sgd�lhmc�hr�̀ m�dunkudc�l`bghmd�sg`s�
bnmshmt`kkx�qdcdÓmdr�mnql`khsx-�Hs�hr�̀ �l`bghmd�sg`s�hmm`sdkx�
rd`qbgdr�enq+�̀ mc�bqd`sdr+�qdk`shnmrghor�̀ mc�o`ssdqmr�eqnl�rdmrnqx�
hmenql`shnm+�̀ mc�sghr�hmenql`shnm�hr�sgdm�trdc�sn�fthcd�adg`uhntq-�
Sgtr+�hkktrhnmr�tkshl`sdkx�sdkk�tr�vgn�vd�̀ qd�̀ r�hmchuhct`kr9�bqd`snqr+�
cdÓmdc�ax�ntq�ghrsnqx�ne�hmsdq`bshnm-�Enq�sgd�vnqkc�ne�dctb`shnm�
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`mc�kd`qmhmf+�sgd�hlonqs`ms�rtffdrshnm�hr�sg`s�hs�hr�mns�sgd�dudms�
sg`s�cdÓmdr�tr+�ats�sg`s�vd�̀ qd�cdÓmdc�ax�ntq�hmsdqoqds`shnmr�ne�ntq�
dwodqhdmbdr-�

Ekd`r�hm�̀ �i`q�kd`qm�sg`s�sgdx�b`m�nmkx�itlo�rn�ghfg�vhsgnts�a`mfhmf�
sgdhq�gd`cr-�@r�̀ �qdrtks+�vgdm�sgd�i`q�hr�qdlnudc+�sgdhq�itlohmf�
adg`uhntq�hr�bnmrsq`hmdc�sn�sgd�gdhfgs�ne�sgd�i`q-�Bghkcqdm�vgn�̀ qd�
sd`rdc�hm�kdrrnmr�enq�adhmf�vqnmf�dwodqhdmbd�sgd�dpthu`kdms�ne�
a`mfhmf�sgdhq�gd`c�nm�sgd�qnne�ne�̀ �i`q-�Sgd�oqnbdrr�bnmsqhatsdr�sn�
sgdhq�nudq`kk�ghrsnqx�ne�dwodqhdmbd+�vghbg�mdbdrr`qhkx�bnmsqhatsdr�sn�
sgdhq�etstqd�tmcdqrs`mchmf�ne�sgd�vnqkc�̀ mc�ne�sgdlrdkudr-�Lnrs�
bnllnmkx�rtbg�bghkcqdm�Å�tmcdqrs`mc`akx�Å�bnmbktcd�sg`s�sgdx�
`qd�mn�fnnc�̀ s�o`qshbtk`q�kdrrnmr�vhsg�sgd�qdrtks�sg`s�sgd�mdws�itlo�
hr�Ér`edqÊ¾nmd�kdrr�ghfg+�nq�̀ s�kd`rs�̀ �kdudk�knvdq�sg`m�sgdhq�onsdmsh`k �
Rtbg�̀ m�̀ rrnbh`shnm�b`m�adbnld�rdke,qdhmenqbhmf+�rhmbd�Å�drodbh`kkx�
hm�rnbh`k�̀ mc�dlnshnm`k�̀ qd`r�ne�kd`qmhmf�Å�vd�sdmc�sn�rdd�nmkx�sgnrd�
o`ssdqmr�sg`s�rtoonqs�ntq�vnqkc,uhdv-�Hm�nsgdq�vnqcr+�he�xnt�adkhdud�
sg`s�xnt�̀ qd�mn�fnnc�̀ s�rnldsghmf+�xnt�vhkk�bnld�sn�rdd�sgd�vnqkc�
sgqntfg�sg`s�Óksdq+�Ómchmf+�bnkkdbshmf�̀ mc�bqd`shmf�hmenql`shnm�
sg`s�rtoonqsr�sghr�ÉsqtsgÊ-�Sghr�oqnbdrr�ne�bqd`shnm�̀ mc�qd,
`eÓql`shnm�b`m�kd`c�sn�hqq`shnm`k+�ats�udqx�qd`k+�ed`qr�sg`s�rsno�tr�
eqnl�̀ ssdloshmf�mdv�dwodqhdmbdr+�ne�rddhmf�sghmfr�cheedqdmskx-�
Hmrsd`c�nmd�̀ cnosr�rsq`sdfhdr�enq�cd`khmf�vhsg�sgdrd�ed`qr-�Enq�
dw`lokd+�bghkcqdm�̀ qd�nesdm�̀ l`ydc�vgdm�sgdx�kd`qm�sg`s�nsgdqr�hm�
sgd�bk`rr�trd�̀ kk�jhmcr�ne�rsq`sdfhdr�sn�̀ unhc�sgd�bg`kkdmfd�ne�̀ �
cheÓbtks�s`rj9�vgdm�vd�̀ qd�qd`kkx�kd`qmhmf�hs�hr�nesdm�tmbnlenqs`akd+�
rhmbd�ntq�uhdv�ne�sgd�vnqkc�hr�adhmf�bg`kkdmfdc �

Sgd�hlonqs`mbd�ne�hkktrhnmr�hm�aqd`jhmf�mdf`shud�o`ssdqm,l`sbghmf�
g`r�sqdldmcntr�onsdmsh`k-�Sgd�oqnbdrr�ne�rddhmf�hkktrhnm�̀ r�
lds`ognq�g`r�sgd�b`o`bhsx�sn�enrsdq�̀ �cheedqdms�jhmc�ne�kd`qmhmf9�
Ésghr�hr�gnv�xnt�rdd�hs�mnv+�ats�vhsg�̀ �ahs�ne�bntq`fd�hs�hr�onrrhakd�sn�
rdd�hs�cheedqdmskxÊ-�Ax�rtoonqshmf�bghkcqdm�sgqntfg�ogxrhb`k�
hmrs`mbdr�vgdqd�sgd�r`ld�naidbs�b`m�ad�odqbdhudc�cheedqdmskx+�
bghkcqdm�b`m�ad�kdc�̀ v`x�eqnl�sgd�̀ clhssdckx�lnqd�bnlenqs`akd�
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ak`bj,`mc,vghsd�uhdv�ne�sgd�vnqkc�sn�sgd�lnqd�bg`kkdmfhmf�ats�̀ krn�
lnqd�dmkhfgsdmhmf�qd`khr`shnm�ne�sgd�fqdxr�hm�adsvddm-�Sgd�kd`qmdq�
b`m�ad�rgnvm�hm�qd`k�sdqlr�sg`s�sgdhq�odqbdhudc�sqtsgr�̀ qd�mns�
mdbdrr`qhkx�sgd�qd`khsx+�ats�nmd�qd`khsx�̀ lnmf�nsgdqr-�Hm�sghr�v`x+�
hkktrhnmr�b`m�gdko�kd`qmdqr�sn�adbnld�onrhshudkx�dwbhsdc�̀ ants�
fdsshmf�sghmfr�vqnmf+�rhmbd�hs�hr�sgqntfg�Éfdsshmf�sghmfr�vqnmfÊ�sg`s�
vd�adfhm�sn�rdd�sghmfr�cheedqdmskx+�nq�̀ s�kd`rs�lnqd�vgnkkx-�Ax�fnhmf�
adxnmc�sgd�Éqdeqhfdq`sdc�e`bsrÊ�ne�sgd�ak`bj,`mc,vghsd+�snv`qcr�sgd�
lnqd�nodm,dmcdc�uhdv�ne�qdk`shnmrghor+�bghkcqdm�b`m�cdudkno�sgd�
`ahkhsx�sn�qdronmc�dlo`sghb`kkx�sn�nsgdqr�ax�bnmrhcdqhmf�sgd�
onsdmsh`k�ld`mhmfr�ne�̀ m�dudms+�̀ bshnm�nq�naidbs�sg`s�hr�ntsrhcd�ne�
sgdhq�nvm�ghrsnqhdr-�
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