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Abstract 

!!B)*'! ()$'*'! 83+2''$'! 3.! ()$! I2$'(*3.@! J<3K! &3$'! 3.$! 0+)*$#$! (%0.'10%$.+5! 38! 0.!

02&*3#*'20-! +3412($%! '5'($4! 0.&! )3K! +0.! ()*'! +3.(%*,2($! (3! 0.! 0$'()$(*+0-!

$;1$%*$.+$! ()$%$38LMN! D*()*.! ()$! ()$'*'! 45! 3K.!02&*3#*'20-! +3412($%! '5'($4!

JO5'($$4M!*'!8%$I2$.(-5!2'$&!0'!0!%$8$%$.+$!(3!%$-0($!()$!&*'+2''$&!()$3%5!(3N!

!!P*%'(!()$!/$.$%0-!2.&$%-5*./!1%*.+*1-$'!%$/0%&*./!)240.!%$+3/.*'*3.!38!'5'($4'!0%$!

,$*./! &*'+2''$&C! 08($%! K)*+)! ()$! 0$'()$(*+0-! $;1$%*$.+$! 0++3410.5*./! ()$!

1$%+$1(*3.!38!'5'($4'!*'!(0E$.!2.&$%!+-3'$!$;04*.0(*3.N!<$%$!0!&*'(*.+(*3.!*'!,$*./!

40&$!,$(K$$.!()$!0$'()$(*+0-!$;1$%*$.+$'!38!()$!!"#$%&'$(!0.&!()$! )$!(&*" C!,3()!38!

K)*+)! 0%$! 0%/2$&! (3! ,$! 0+)*$#$&! ,5! -33E*./! 0(! 0! (%0.'10%$.(! '5'($4! 0(! &*88$%$.(!

-$#$-'! 38! +341-$;*(5N! 9-'3! ()$! 13*.(! *'! ,$*./! 40&$! ()0(! (%0.'10%$.+5! )$-1'! ()$!

02&*$.+$!&*'(*./2*')!,$(K$$.!0!+3413'$%!0.&!)*'!'5'($4N !

!!B)$!+3.+-2'*3.!'(0($'!()0(!(%0.'10%$.+5!38!0!'5'($4!+0.!,$!0+)*$#$&!,5!%$1$(0(*#$!

&$43.'(%0(*3.'!38!2.+)0./$ 0,-$!'*4 1-$!-0K'N!Q(!0-'3!'(0($'!()0(!()$!+3.(%*,2(*3.!38!

(%0.'10%0.+5! (3! 0.! 0$'()$(*+0-! $;1$%*$.+$! -*$'! *.! ()$! 80+(! ()0(! *(! 40E$'! 0! +3.(%0'(!

,$(K$$.! ,3()! &*'+2''$&! $;1$%*$.+$'! 38! ()$! ,$02(*82-! 0.&! ()$! '2,-*4$! 13''*,-$N!

R$0+(*3.'!38!()$!02&*$.+$!(3!JO5'($$4M!0%$!,$*./!&*'+2''$&C!08($%!K)*+)!Q!$;1-0*.!45!

#*$K'!3.!()$!82(2%$!38!()*'!1%3S$+(N!
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Dankwoord 

!!T$U$! ()$'*'! *'! #33%! $$.! ,$-0./%*SE! &$$-! /$K3%&$.! (3(! K0(! U*S! .2! *'! &0.EU*S! &$!

4$&$K$%E*./!#0.!$$.!00.(0-!E%*(*'+)$!/$$'($.!&*$!/$$.'U*.'! )$,,$.! .0/$-0($.!)$(!

0+)($%'($!#0.!)2.!(3./!($!-0($.!U*$.!34!&2*&$-*SE!($!40E$.!*.!K$-E$!31U*+)($.!4*S.!

()$'*'!.3/!K$-!K0(!#$%,$($%*./!E3.!/$,%2*E$.N!V*$(!U$-&$.!-$#$%&$!&*(!8%2'(%$%$.&$!

$%#0%*./$.! 31! K00%,*S! 0--$%-$*! #33%U*+)(*/! 31/$,32K&$! %$&$.$%*./$.! $.! 0.&$%$!

$''$.(*$-$!$-$4$.($ .!*.!&$!+3.'(%2+(*$!#0.!4*S.!()$'*'!31!)2.!E31!43$'($.!K3%&$.!

/$U$(N!700%!*$&$%$!E$$%!&0(!&$!#$%$*'($!#$%,$($%*./$.!+3.+%$$(!#3%4!E%$/$.!U0/!*E!

&2*&$-*SE! *.! )3$! .*$(!0--$$.!4*S.! ()$'*'! 400%!33E!4*S.!$*/$.! /$&0+)($.!&0.EU*S!&$!

E%*(*$E!$$.! '($$&'! '($#*/$%!82.&04$.(!E%$/$.C!K00%&33%!&$!8%2'(%0(*$!0-! /02K!K$/!

$,&$!$.!1-00('!400E($!#33%!&0.E,00%)$*&N!

!!V00'(!4*S.!()$'*',$/$-$*&$%!A3%%*(!B044*./0!#0.!K*$!*E!$%/!#$$-!)$,!/$-$$%&!3#$%!

E-0.E3.(K$%1! $.! #*0! K*$! *E! )$(! /$K$-&*/$! O21$%+3--*&$%! )$,! -$%$.! E$..$.C! K*-! *E!

)$$-!/%00/!4*S.!&3+$.(!70%+$-!D*$%+E;!,$&0.E$.!#33%!U*S.!#$-$!%$-$#0.($!0&#*$U$.C!

U*S.!(3$E34'(/$%*+)($!,-*E!$.!&$!K00%&$!&*$!)*S!*.!)$(!+3.+$1(!#0.!4*S.!1%3S$+(!U0/C!

.3/! -0./! #33%&0(! )$(! 1%$'$.($$%,0%$!#3%4$.! )0&!00./$.34$.N!P%*$&$%*E$!O+)WW%!

,$.! *E ! $%/! &0.E,00%! #33%! )$(! U$-8#$%(%32K$.! &0(! )00%! $.()32'*0' 4$! #33%! )$(!

3.&$%K$%1!4$!)$$8(!/$,%0+)(!$.!&$!/%3($!)3$#$$-)$*&!00.&0+)(!&*$!U$!)$$8(!,$'($$&!

00.!)$(!4$$&$.E$.!)*$%3#$%N!"3E!4*S.!#$-$!&*'+2''*$'!4$(!A0.!D*--$4!T$*40.!U*S.!

)$$-! K00%&$#3-! /$K$$'(C! #33%0-! 0-'! )$(! K$$%! $$.'! (3(! *.! &$! &$(0*-'! /*./! 34! &$!

1%$+*$U$! ,$($E$.*'! $.! 33%'1%3./! #0.! )$(! '+)3.$! $.! )$(! '2,-*$4$N! B3(! '-3(! K*-! *E!

/%00/! .3/! <0%4! <3140.! ,$&0.E$.! #33%! )$(! 2*($.! #0.! U*S.! /%3($! (K*S8$-! 34(%$.(!

4*S.! %$&$.$$%'(011$.C! K00%&33%! *E! /$&K3./$.! K$%&! 34! 4$! .X/! +3.+%$($%! 2*(! ($!

-$//$.N! <$(! K0'! $%/! ,*SU3.&$%! 34! 4$(! &$U$! 4$.'$.! 2*(#3$%*/! ($! E2..$.! '1%$E$.!

3#$%!$$.!3.&$%K$%1!&0(!4$!U3!.0!00.!)$(!)0%(!-*/(N!
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Inhoudsopgave 

Q.-$*&*./! ! ! ! ! ! ! Y!

YN!JO5'($$4M@!$$.!,$'+)%*S#*./! ! ! ! ! Z!

! YNY!T$!/-3,0-$!K$%E*./!#0.!JO5'($$4M!! ! ! Z!

! YNF!T$!($+).*$E!0+)($%!JO5'($$4M! ! ! ! YG!

FN!T$!$#3-2(*$!#0. !80.(0'*$!(3(!K$(!$. !()$3%*$@!)$( !-$$%1%3+$'! ! Y[ !

[N!B%0.'10%0.(*$!$.!$'()$(*'+)$!,$-$#*./@!3#$%!)$(!'+)3.$!$.!)$(!'2,-*$4$ ! YH!

! [NY!B%0.'10%0.(*$!$.!'+)33.)$*&! ! ! ! YH!

! [NF!"#$%!.*#$02'!#0.!+341-$;*($*(!$.!)$(!'2,-*$4$ ! ! Y\ !

ZN!:3413'*(3%*'+)$!#%*S)$*&!,*..$.!$$.!'5'($$4! ! ! F[ !

]N!T$!E$2U$'!0+)($%!JO5'($$4M! ! ! ! ! F] !

! ]NY!T$!,%2/!(2''$.!,$$-&!$.!/$-2*&! ! ! ! F] !

! ]NF!V33&U0E$-*SE$!$.!0%,*(%0*%$!K$(($.! ! ! F^!

! ]N[!R$8$%$.(*$'!$.!*--2'*$'! ! ! ! ! FH!

! ]NZ!:3413'*(3%*'+)$!#%*S)$*&! ! ! ! [G!

_N!:3.+-2'*$! ! ! ! ! ! [F !

! _NY!9.(K33%&$.!31!&$!3.&$%U3$E'#%00/! ! ! [F !

! _NF!R$0+(*$'!#0.!)$(!12,-*$E! ! ! ! [Z !

! _N[!B3$E34'(1$%'1$+(*$#$.! ! ! ! [Z !
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,-$+)""+.#('+%."+*--/0+&%)+12")1"/%0+#/3+-/"+-'+%."+4(#/"%)0+

*#5 !"+6#%$2/0+*#5!"+7$4&%"20+&/+%."+"#2(5+/&8.%+)95+-:"2+;"2(&/0+

%.2-$8.+%."+<&/3-<)+-'+#+%#=&1#!0+/"#2+>-%)3#*"2+>(#%?@+

+

,-$+%.&/9A+;"#$%5@+

+

B-0+%.&)+&)+/-%+!"#$%50+*#5!"+/-%0+*#5!"0++

%.&)+&)+%."+2")%+-'+&%0+*#5!"+/-%0+*#5!"0+

%."+2")%+-'+!"#$%50+*#5!"+/-%0+*#5!"0+

<.#%+2"*#&/)+-'+!"#$%50+*#5!"+/-%0+*#5!"0+

<.#%+&)+:&)&!("0+1"2%#&/(50+$/1"2%#&/@+

,-$2+#2*)+<-$(3+/-%+!"+#!("+%-+)%2"%1.+#)+'#2+#)+/"1"))#25+

%-+'-2*+#/+#3"C$#%"+8")%$2"+'-2+!"#$%5+

+D,-$+9/-<+%.#%0+3-/E%+5-$FG@+

+

6-0+!"#$%5+2"*#&/)+&/+%."+&*4-))&!&(&%&")+-'+%."+!-35+

!

!

6*.'(W%U$.&$!V$2,02($.!̀!;"#$%5+
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Inleiding 

!!7$(!1-$U*$%!&$.E!*E!08!$.! (3$! .3/! ($%2/!00.!&$!#%3$/'($!S$2/&)$%*..$%*./!&*$!4$!

/$&2%$.&$!4*S.!-$#$.!*'!,*S/$,-$#$.N!QE!U0-!U3a.!S00%!38![C!Z!U*S.!/$K$$'(C!)$(!K0'!$$.!

1%0+)(*/!U3..*/$!&0/!$.!K$!K0%$.!4$(!)$(!/$U*.!31!10&N!B3$.!,$/3.!)$(!($!%$/$.$.N!

B3(!4*S.!/%3($!#$%,0U*./!K0'!,*S!)$(!,$/*..$.!#0.!&$!%$/$.!&$!U3.!.*$(!31/$)32&$.!

4$(! '+)*S.$.@!)$(!U3..*/$!K$$%!-$$E!U*+)!)$-$400-!.*E'!00.!($!(%$EE$.!#0.!)$(!8$*(!

&0(!%$/$.!0-(*S&!/$100%&!)33%(!($!/00.!4$(!$$.!/%02K$!)$4$-N!"4)33/!E*SE$.&C!&*$!

)$-&$%!,-02K$!)$4$-!*.!($%K*S-!&$!%$/$.&%211$-'!/-*.'($%&$.!*.!)$(!U3.-*+)(C!#3$-&$!

*E!$$.!#%$$4&$!#3%4!#0.!*.($.'!/$-2EN!B$%2/E*SE$.&!/$-338!*E!&0(!&*(!/$-2E'/$#3$-!

K0'!3.( '(00.!&33%!&$!#$%K3.&$%*./!$.!'10..*./!&*$!*E!#3$-&$!,*S!&$!3.(&$EE*./!&0(!

K0(!*E! (3(!&0.! (3$!#33%!K00%)$*&!)0&! /$)32&$.C!+341-$$(!3.&$%2*(!K$%&!/$)00-&N!

Q.$$.'!-$E$.!4*S.!3/$.!/$31$.&@!*E!K0'!*.!$$.!/$)$$-!.*$2K$!K$%$-&!,$-0.&!$.!0--$'!

K0'!43/$-*SEN!

!!b3c.!0.&$%)0-8!S00%!/$-$&$.C!(*S&$.'!$$.!-*#$!2*(#3$%*./!#0.!R3,$%(!<$.E$a'!J9(-0.`

(*+!D0#$'MC!,$-$$8&$!*E!$$.! )*$%00.!#$%K0.($!$%#0%*./N!<$.E$!1%3S$+($$%&$!31!$$.!

'+)$%4! )$(! U$-8/$'+)%$#$.! +3413'*(*$1%3/%0440! K00%4$$! )*S! K$%E($N! T*(! 1%3`

/%0440! K0'! $$.! '$I2$.+$%! U30-'! 9,-$(3.! d*#$! 38! :2,0'$C! 40 0%! &0.! #$$-! $$.#32̀

&*/$%!$.!433*$%!34! .00%! ($!E*SE$.N!<$(!12,-*$E!E3.!&33%!4*&&$-!#0.!&$!1%3S$+(*$!

4$$E*SE$.! )3$! 4$-3&*$e.! $.! %*(4$'! K$%&$.! 31/$,32K&C! 08/$,%3E$.C! #$%'.$-&C!

#$%(%00/&!$(+N!

!!<$(! K0'! $$.! ,$#%*S&$.&$! $%#0%*./! 34! &$U$! &2*&$-*SE)$*&! $.! (%0.'10%0.(*$! ($!

$%#0%$.!*.!$$.!.3%40-*($%!U3!3.&33%U*+)(*/$!$.!*./$K*EE$-&$!K$%$-&!#0.!+3412($%`

/$/$.$$%&! ,$$-&! $.! /$-2*&N!<$(! 12,-*$E!K$%&!&33%!4*&&$-! #0.!&$U$! (%0.'10%0.(*$!

*41-*+*$(!2*(/$.3&*/&!)$(!02&*3#*'2$-$!+3413'*(*$'5'($$4!#0.!,*..$.2*(!($!,$-$#$.C!

4$(! 0-! )00%! 43/$-*SE)$&$.! $.! ,$1$%E*./$.N! f%0/$.! EK04$.! 31! 0-'@! <3$! U32! &$!

4$-3&*$!#$%0.&$%$.!0-'!)*S!&00%!$$.!$;(%0!.33(!1-00('(L!<3$!U32!)$(!E-*.E$.!0-'!)*S!

)$(! %*(4$! #$%(%00/(L! D$-E! 42U*E00-! 10(%33.! K3%&(! $%! .2! 31/$,32K&L! V2! &$!

U*+)(,00%)$*&!#0.! )$(! '5'($$4!0.(K33%&! )0&! /$/$#$.!31!&$!#%00/! )3$!&$!42U*$E!

K$%&!/$400E(C!-$E$.!$%!0--$$.!400%!4$$%!#%0/$.!,*S!($!E34$.N!6.!*$&$%$$.!E3.!U*S.!

$*/$.!#$%K0+)(*./$.! '+)$11$.!4$(! ,$(%$EE*./! (3(!&$!0.(K33%&$.!31!&$U$!#%0/$.N!
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?*..$.!&*(!E0&$%!#0.!#$%K0+)(*./$.!EK04$.! '344*/$ !#33%'1$--*./$.!1%$+*$'!2*(C!

($%K*S-!0.&$%$!31!#$%%0''$.&$!K*SU$!K$%&$.!($/$./$'1%3E$.C!.$(!U30-'!/$,$2%&$!,*S!

4*S.!#$%K0+)(*./!&0(!%$/$.!0-(*S&!/$100%&!($!/00.!4$(!$$.!/%02K$!)$4$-N!

!!g$h.'1*%$$%&!&33%!&$!*&$$e.!&*$!&*(!31(%$&$.!*.!4*S!31%*$1! ,$.! *E! (3(!4*S.!08'(2̀

&$$%1%3S$+(! JO5'($$4M! /$E34$.N! 6.$%U*S&'! *'! )$(! &3$-! #0.! JO5'($$4M! 34! $$.! U3!

)$-&$%! $.! *.U*+)($-*SE! 43/$-*SE! 02&*3#*'2$$-! '5'($$4! ($! +%$e%$.! U3&0(! .$(! 0-'! ,*S!

<$.E$c'! 31(%$&$.! &33%! )$(! 12,-*$E! $$.! #$%K0+)(*./'10(%33.! E0.! K3%&$.!

/$'+)01$.N!

!!9.&$%U*S&'!U*S.!&$!43/$-*SE)$&$.!&*$!3.('(00.!2*(!&$U$!$$.#32&*/$!K$(($.!/$$.'`

U*.'! $$.#32&*/! ($! #33%'1$--$.N! R$/$-40(*/! K3%&$.! 4*S.! #$%K0+)(*./$.! ($/$./$̀

'1%3E$.!$.!#$%%0'(!)$(!'5'($$4!4$!31!0--$%-$*!40.*$%$.!K00%&33%!*E!33/!*.!33/!E34!

($! '(00.! 4$(! $$.! /%3($.&$$-'! 3.,$E$.&$! K$%$-&! #0.! .*$2K$! 43/$-*SE)$&$.NNN! $.!

&00%!*'!U$!K$$%@!&*$U$-8&$!#$%K3.&$%*./!$.!&*$U$-8&$!40/*'+)$! /-3$&!0-'!#0.!4*S.!

#%3$/'($!S$2/&)$%*..$%*./N!

!!Q.!4*S.!()$'*'!3.&$%U3$E!*E!&$!1%*.+*1$'!&*$!00.!&$U$!#$%K3.&$%*./!($.!/%3.&'-0/!

-*//$.C! $. ! )3$! &$U$! /$,%2*E(! E2..$.! K3%&$.! ,*..$.! &$! K$%$-&! #0.! 02&*3#*'2$-$!

E2.'(N!T*(!&3$!*E!00.!&$!)0.&!#0.!&$!3.&$%U3$E'#%00/@!

HI-"+!"2"&9%+*"/+%2#/)4#2#/%&"+:#/+""/+#$3&-:&)$""(+1-*4$%"2)5)%""*+"/+.-"+9#/+3&%+

!&J32#8"/+##/+""/+")%."%&)1."+!"(":&/8+"2:#/FK+

!!7$(!$$.!J02&*3#*'2$$-!+3412($%'5'($$4M!,$&3$-!*E!)*$%!$$.! '($-'$-!#0.!,*..$.!&$!

+3412($%! '38(K0%$40(*/! /$h41-$4$.($$%&$! 0-/3%*(4$'! i33E! K$-! JK$(($.M! /$`

.3$4&jC!&*$!)2.!2*(*./!)$,,$.!*.!,$$-&!i,*S#33%,$$-&!#*0!$$.!43.*(3%!38!,$04$%j!$.!

/$-2*&!i,*S#33%,$$-&!#*0!-2*&'1%$E$%'jN!

!!7$(! J(%0.'10%0.(*$M! &3$-! *E! 31! &$! 40($! K00%*.! $$.! '5'($$4! $%*.! '-00/(! &$!

(3$'+)32K$%! $$.! )$-&$%! *.U*+)(! *.! &$! ,0'0-$! K$%E*./! $%#0.! ($! #$%'+)088$.N! T*(!

*.U*+)(! )32&(! *.! &0(! &$! 3.&$%-*./$! #$%,0.&$.! (2''$.! #$%'+)*--$.&$! $-$4$.($.!

&2*&$-*SE!U*S.N!6$.! '5'($$4!*'! (%0.'10%0.($%!.00%40($!&$!+02'0-$!%$-0(*$'!$%#0.!31!

U3K$-!E3%($!0-'!-0./$!($%4*S.!#33%!&$!(3$'+)32K$%!&2*&$-*SE$%!$.!#33%'1$-,00%&$%!

U*S.N! "3E! K3%&(! &$! (%0.'10%0.(*$! #0.! $$.! '5'($$4! #$%)33/&! .00%40($! $%! 4*.&$%!

%2*4($! *'! #33%! &$! %3-! #0.!(3$#0-C! 00./$U*$.! (3$#0-! *.! 8$*($! .$$%E34(! 31! &$!

08K$U*/)$*&!#0.!+02'0-$!%$-0(*$'C!K0(!($/$.!&$!)*$%!,$&3$-&$!*&$$!#0.!(%0.'10%0.(*$!
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*.&%2*'(N!

!!Q.!&$!31,32K!#0.!&$U$!()$'*'!)$,!*E!/$E3U$.!34!*.!)$(!$$%'($!)338&'(2E!&$!K*SU$!

($!,$'+)%*S#$.!K00%31!JO5'($$4M!82.+(*3.$$%(N!f$$-!#0.!&$!()$3%*$!&*$!*E!-0($%!*.!&$!

()$'*'! U0-! ,$)0.&$-$.! -*/(! .04$-*SE! *.! &$! +3.+%$($! 2*(K$%E*./! #0.! &*(! 1%3S$+(!

,$'-3($.N!T33%!4$(!&$U$! ,$'+)%*S#*./! ($! ,$/*..$.! )331!*E!&$! -$U$%!$$.! )$-&$%$!$.!

+3.+%$($!+3.($;(!($!#$%'+)088$.!#33%!&$!0,'(%0+($%$!()$3%*$!&*$!&00%31!#3-/(N!

!!V0!&$!,$'+)%*S#*./!#0.!JO5'($$4M!/0!*E!*.! )338&'(2E!F!*.!31!&$!4$+)0.*'4$.!&*$!

'+)2*-! /00.! 0+)($%! &$! )$%E$..*./! #0.! '5'($4$.! U30-'! &$! 4*S.$C! K00%.0! *E! *.!

)338&'(2E![!#$%&$%!2*(K$*&!3#$%!&$!40.*$%!K00%31!&$U$!)$%E$..*./!#$%'+)*--$.&$!

'33%($.!$'()$(*'+)$!,$-$#*./$.!E0.!#$%33%U0E$.N!<*$%.0!,$)0.&$-!*E!*.!)338&'(2E!Z!

&$!43/$-*SE)$*&!(3(!+3413'*(3%*'+)$!#%*S)$*&!,*..$.!'5'($4$.N!

!!Q.!)338&'(2E!]!E34!*E!$;1-*+*$(!($%2/!31!)$(!#$%,0.&!(2''$.!&$!,$)0.&$-&$!()$3%*$!

$.! +3.+%$($! E$2U$'! &*$! /$400E(! U*S.! (*S&$.'! &$! 3.(K*EE$-*./! #0.! JO5'($$4MN! B$.!

'-3(($!#3-/$.!*.!)338&'(2E!_!&$!0.(K33%&$.!31!&$!3.&$%U3$E'#%00/N!"3E!/$$8!*E!*.!

&*(!)338&'(2E!$$.!%$8-$+(*$!31!4*S.!$%#0%*./$.!(*S&$.'!)$(!$;13'$%$.!#0.!JO5'($$4MC!

K00%.0!*E!4*S.!#*'*$!31!&$!(3$E34'(1$%'1$+(*$#$.!#0.!&*(!1%3S$+(!2*(-$/N!

!

!
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1. “Systeem”: een beschrijving 

L@L+M"+8(-!#("+<"29&/8+:#/+H65)%""*K+

!!JO5'($$4M! *'! ($! U*$.! 0-'! $$.! &33%! &$! +3412($%! /$/$.$%$$%&! &%*$&*4$.'*3.00-!

#*%(2$$-! 2.*#$%'24! &0(! ,$#3-E(! K3%&(! &33%! ,3--$.! i,*..$.! JO5'($$4M! 33E! K$-!

J$.(*($*($.M!/$.3$4&jN!<$(!,$$-&!&0(!)*$%&33%!3.('(00(C!&3$(!&$.E$.!00.!1-0.$($.!38!

0(34$.!&*$!U*+)!U3K$-!,3#$.C!3.&$%C!-*.E'C!%$+)('C!#33%!0-'!0+)($%!E2..$.!,$#*.&$.N!

T$! #*%(2$-$! +04$%0! i&$! J0+(3%M! /$.3$4&j! &*$! )$(! 1$%'1$+(*$8! ,$100-(! #0.! K00%2*(!

4$.!&$U$!%2*4($!*.!E*SE(!E0.!0--$!E0.($.!2*(!,$K$/$.!*.!&$U$!k!*.!1%*.+*1$!$*.&$-3U$!

k! %2*4($N! 6-E$! $.(*($*(! *'! .*$(! 0--$$.! U*+)(,00%C! 400%! 33E! )33%,00%N! V00%40($! &$!

0+(3%! &*+)($%,*S! E34(! )33%(! 4$.! &$! E-0.E! #0.! &$U$! $.(*($*(! )0%&$%N! "3E! E34(! &$!

%2*4($-*SE$! 13'*(*$! *.! )$(! E-0.E#$-&! 3#$%$$.! 4$(! &$! 13'*(*$! *.! )$(! ,$$-&N! T*(!

E-0.E#$-&!E0.!($.!/$)3%$!K3%&$.!/$,%0+)(!4$(!$$.!K*--$E$2%*/!00.(0-!-2*&'1%$E$%'N!

<3$!/%3($%!)$(!00.(0-!-2*&'1%$E$%'C!)3$!.02KE$2%*/$%!&$!1-00('*./!#0.!&$!$.(*($*($.!

*.! )$(!E-0.E#$-&!($! )3%$.!U0-!U*S.N!b3!E0.! JO5'($$4MC!4$(!$$.! /%33(! /$.3$/!00.(0-!

-2*&'1%$E$%'C! /$-2*&$.! 31! 0--$%-$*! #$%'+)*--$.&$! +3l%&*.0($.! 31! &$! ;C! 5! $.! U`0'!

1-00('$.C!K0(!,$($E$.(!&0(!4$.!&0.!E-0.E$.!2*(!K$%E$-*SE!0--$!)3$E$.!#0.!&$!%2*4($!

E0.! )3%$.! E34$.N! D0..$$%! &$!0+(3%! .2! -0./'! $$.! '($-'$-! #0.! $.(*($*($.! #-*$/(!

$%#00%(!&$!(3$'+)32K$%!#*0!&$U$!-2*&'1%$E$%'!$$.!%2*4($-*SE$!4$-3&*$N!

!!V2!E0.!33E!$-E$!$.(*($*(!$$.!'0($--*$(!)$,,$.@!.$(!U30-'!&$!400.!34!&$!00%&$!&%00*(C!

&%00*(!&0.!&$!$.$!$.(*($*(!34!&$!0.&$%$!)$$.N! f0.2*(! )$(!1$%'1$+(*$8!#0.!&$!0+(3%!

#0-(!&$U$!&%00**./!&0.!U3K$-!($!U*$.!0-'!($!)3%$.!&33%!4*&&$-!#0.!1-00('`!$.!#3-24$ `

#$%0.&$%*./$.N! B$#$.'! *'! $%! '1%0E$! #0.! $$.! ,$100-&$! /$-2*&''.$-)$*&! ,*..$.!

JO5'($$4MC! K00%&33%! %2*4($-*SE$! E-0.E$88$+($.! 3.('(00.@! /$-2*&$.! E34$.! 31!

#$%'+)*--$.&$! (*S&'(*11$.! 2*(! &$! #$%'+)*--$.&$! '1$0E$%'! $.! 33E! &311-$%! $88$+($.!

K3%&$.!)33%,00%N!

!!<$(! /$-2*&!&0(!00.!&$!$.(*($*(! *'! /$E311$-&! )0./(! '04$.!4$(! )$(!2*($%-*SE!#0.!&$!

$.(*($*(N!<3$! /%3($%!&$!$.(*($*(C! )3$! /%3($%!&$!#3-24$!#0.! )$(! /$-2*&!$.!0.&$%'34N!

<3$!%3&$%!&$!$.(*($*(C!)3$!)3/$%!&$!(33.)33/($N!V00%40($!$$.!$.(*($*(!#$%&$%!K$/!

%00E(!i$.!&$!E-0.E!$%#0.!3.)33%,00%!K3%&(j!K3%&(!&$!E-$2%!$%#0.!K*(($%C!K00%&33%!
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U*S! 3.08'+)$*&$-*SE! K3%&(! #0.! &$! 0+)($%/%3.&! &*$! ,$'(00(! 2*(! $$.! #$$-#32&! 00.!

3.%$/$-40(*/!#$%&$$-&$!K*(($!,$K$/$.&$!12.(S$'N!

!!98,$$-&*./! Y0! (33.(! $$.! #33%,$$-&! #0.! )3$! &$U$! K$%$-&! $%2*(! E0.! U*$.N! T$U$!

08,$$-&*./!(33.(!)$(! #1%-2N)1."2*+ K00%*.!)$(!#*'2$-$!1$%'1$+(*$8!#0.!&$!0+(3%!K3%&(!

K$$%/$/$#$.N! 98,$$-&*./! Y,! (33.(! &$! *.($%80+$C! ,$'(00.&$! 2*(! (K$$! '+)$%4$.! &*$!

/$,%2*E(!K3%&$.!34!($!+3413.$%$.@!)$(!1-/%2-()N)1."2*+ $.! )$(! /#:&8#%-2N'+)$%4N!

?3#$.00.! U*$(! 4$.! )$(! 1-/%2-()N)1."2* ! K00%*.! 0--$%-$*! $*/$.'+)011$.! #0.! &$!

$.(*($*($.!00./$10'(!E2..$.!K3%&$.C!U30-'!E-0.EE-$2%!$.!(33.)33/($N!"3E!E0.!4$.!

)*$%! $*/$.'+)011$.! #0.! &$! 0+(3%! $.! 0--$%-$*! 0.&$%$! U0E$.! ,*..$.! JO5'($$4M!

00.10''$.N!T00%!3.&$%!U*$(!4$.!)$(!/#:&8#%-2N)1."2* !&0(!$$.!1-0(($/%3.&!(33.(!#0.!

&$!%2*4($N!T$!%3&$!'(*1!*.!)$(!4*&&$.!/$$8(!&$!13'*(*$!#0.!&$!0+(3%!00.C!($%K*S-!)$(!

%3&$!-*S.(S$!&0(!$%00.!#0'(!U*(!00./$$8(!K0(!&$!E*SE%*+)(*./!*'N!"1!&$!1-0(($/%3.&!#0-(!

($!U*$.!&0(!&*(!-*S.(S$!K*S'(!%*+)(*./!$$.!100%'!+*%E$-(S$N!T*(!+*%E$-(S$!/$$8(!&$!13'*(*$!

#0.!$$.!$.(*($*(!00.N!T*(! '($4(!3#$%$$.!4$(! )$(! ,$$-&!*.!08,$$-&*./!Y0@!&$!+04$%0!

E*SE(!%*+)(*./!$$.!$.(*($*(C!&*$!U*+)!4*&&$.!*.!)$(!/$U*+)('#$-&!,$#*.&(N!

!!Q.! &*(!/#:&8#%-2N)1."2*+ E0.! &$! +3413.*'(! i&$/$.$! JO5'($$4M! /$,%2*E(! 34!

+3413'*(*$'! 4$$! ($! 40E$.j! 0--$%-$*! U0E$.! %$/$-$.! U30-'! )$(! 1-00('$.C! #$%1-00('$.C!

E31*e%$.!$.!#$%K*S&$%$.!#0.!&$!$.(*($*($.N!"3E!E0.!&$!+3413.*'(!)*$%!&$!13'*(*$!$.!

E*SE%*+)(*./! #0.! &$! 0+(3%! ,$10-$.N! T*(! 0--$'! /$,$2%(! &33%! 4*&&$-! #0.! $$.#32&*/$!

42*'E-*EE$.! $.! '.$-(3$('$.C! K00%&33%! )$(! +3413'*(*$'! $$.#32&*/! $.! '.$-! ($!

%$0-*'$%$.!U*S.N!

!!"1!08,$$-&*./!F0!#0-(!($!U*$.!)3$!$$.!$.(*($*(!4$(!$$.!00.(0-! '0($--*$($.!$%2*(!U*$(N!

B$#$.'! #0-(! 31! )$(! /#:&8#%-2N)1."2* ! i08,$$-&*./! F,j! ($! U*$.! &0(! $-E$! $.(*($*(! $$.!

/$E-$2%&$!+*%E$-!34!U*+)!)$$.!)$$8(N!T$!/%33(($!#0.!&$U$!+*%E$-!/$$8(!00.!(3(!)3$#$%!

)$(!/$-2*&!#0.!&$!$.(*($*(!%$*E(N!"1!&$!1-00('$.!K00%!4$$%&$%$!$.(*($*($.!&33%!$-E00%!

)$$.! )33%,00%!U*S.!#$%4$./$.!U*+)!&$!E-$2%$.!#0.!&$U$!+*%E$-'N!"1! )$(!/#:&8#%-2N

)1."2* !*'!($!U*$.!&0(!31!&$!1-00('!K00%!&$!0+(3%!U*+)!,$#*.&(!)$(!/$-2*&!($!)3%$.!*'!

#0.!&$!'0($--*$(!$.!$$.!00.(0-!0.&$%$!$.(*($*($.N!6-E$!'0($--*$(!E0.!31!U*S.!,$2%(!33E!

K$$%! '0($--*$($.! )$,,$.C! $.! 33E! 0-! &$U$! '0($--*$($.! E2..$.! K$$%! )2.! $*/$.!

'0($--*$($.!)$,,$.N!T*(!1%*.+*1$!E0.!(3(!*.!)$(!3.$*.&*/$!K3%&$.!(3$/$10'(N!

!!"1! 08,$$-&*./! [! #0-(! ($! U*$.! )3$! $$.! $.(*($*(! 4$(! $$.! 4$$%! %2*U*/$! E-0.E! $$.!

3.%$/$-40(*/$%!311$%#-0E!)$$8(N!T*(!311$%#-0E!#$%0.&$%(!+3.(*.2!#0.!10(%33.N!
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!!98,$$-&*./!Z!-00(!U*$.!&0(!,*..$.!)$(! /#:&8#%-2N)1."2* !$$.!/$02(340(*'$$%&$!%32($!

#33%!&$!0+(3%!E0.!K3%&$.!2*(/$'(*11$-&N!9-'!4$.!&$!+3413'*(*$!08'1$$-(!&0.!U0-!&$!

0+(3%! %$*U$.! -0./'! 0--$! /%3$.$! #*$%E0.(S$'C! JE$513*.('M! /$.004&N! T*(! 400E(! )$(!

43/$-*SE! 34! $$.! /$)$-$! %$*'! &33%! )$(! #*%(2$-$! 2.*#$%'24! 02(340(*'+)! ($! -0($.!

#$%-31$.C!K00%,*S!&$!'.$-)$*&!$.!(*4*./!#0.!$-E$!,$K$/*./!.02KE$2%*/!E0.!K3%&$.!

,$1 00-&N!

!
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Afbeelding 1a@!!

O1%-2N)1."2*+D"/%&%"&%G!

!

!

!

!

! ! ! !

! ! ! !

! ! ! !

! ! ! !

! ! ! !

Afbeelding 1b@!!

P-/%2-()N!$.!B#:&8#%-2N)1."2* !

!

!

0#1&1%&1!

2&345&671&#(!

!
86195!
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!

Afbeelding 2a@!!

O1%-2N)1."2*+D)#%"((&"%"/G!

!

!

!

!

! ! ! !

! ! ! ! !

!

! ! ! !

! ! !

! ! ! ! !

!

!

!

Afbeelding 2b@!!

P-/%2-()N!$.!B#:&8#%-2N)1."2 * !

!

!

;%$<&'=>%5%&4!

=?1%$$&%1!

@%#15?$%!

%#1&1%&1!

A?1%$$&%1!
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          Afbeelding 3@!O1%-2N)1."2*+D2$&?&8"+"/%&%"&%G!

!

!

 

            Afbeelding 4: B#:&8#%-2N)1."2*+D#1%-2N2-$%"G!

!

!

2%CD9&#1=!
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L@Q+M"+%"1./&"9+#1.%"2+H65)%""*K+

!!JO5'($$4M! ,$'(00(! *.! 8$*($! 2*(! &$! '04$.K$%E*./! (2''$.! $$.! 00.(0-! #$%'+)*--$.&$!

1%3/%044$$%(0-$.!&*$!*$&$%!U3&0.*/!K3%&$.!(3$/$10'(!&0(!#33%0-!#0.!)2.!'($%E'($!

E0.($.! /$,%2*E! K3%&(! /$400E(N! Q.! '+)$40! Y! )$,! *E! /$(%0+)(! )$(! /$)$$-! 00.!

*.($%0+(*$'! (2''$.! &$! 1%3/%044$$%(0-$.C! &$! +3413.*'(C! $.! &$! (3$'+)32K$%! ($!

#$%&2*&$-*SE$.N!T$!J+3413.*'(M!&*$!#*0!&$!*.($%80+$!#0.!JO5'($$4M!U*S.!02&*3#*'2$-$!

+3413'*(*$'!400E(C!#$%#2-(! *.!&*(! '+)$40!33E!&$!%3-!#0.!J(3$'+)32K$%M!00./$U*$.!

&$U$C!.$(!U30-'!)$(!%$/2-*$%$!12,-*$EC!U*S.!$*/$.!K$%E!E0.!U*$.C!)3%$.C!*.($%1%$($%$.!

$.!,$33%&$-$.N!

!!<$(! J)0%(M! #0.! JO5'($$4M! *'! /$1%3/%044$$%&! *.! &$! 1%3/%044$$%(00-! A0#0N! Q.! &*(!

J)0%(M!K3%&$.!0--$!-3+0(*$'!$.!$*/$.'+)011$.!#0.!&$!$.(*($*($.!$.!&$!0+(3%!,$%$E$.&!

$.! ,*S/$)32&$.N! "3E! ,$%$E$.*./$.! 4$(! ,$(%$EE*./! (3(! &$! /$-2*&''.$-)$*&C! &$!

#3-24$'!#0.!0--$!E-0.E$.C!&$!*.($%13-0(*$!(2''$.!#$%'+)*--$.&$!12.($.!31!$$.!0+(3%̀

%32($C!$(+N!K3%&$.! )*$%! /$&00.N!B*S&$.'! )$(! 40E$.!#0.! JO5'($$4M! )$,! *E!#33%! )$(!

$$%'(!U$$%!*.($.'*$8!/$,%2*E!/$400E(!#0.!&$!#33%&$-$.!&*$!)$(!3,S$+(/$3%*e.($$%&$!

1%3/%044$%$.! *.! A0#0! E0.! ,*$&$.N! 7$(! &$U$! #3%4! #0.! 1%3/%044$%$.! E0.! &$!

/-3,0-$! '(%2+(22%! #0.! &$! '38(K0%$! /$40EE$-*SE! )$-&$%! $.! 3#$%U*+)($-*SE! K3%&$.!

/$)32&$.N!T0.EU*S!&*(!#33%&$$-!#0.! )$(!1%3/%044$%$.!*.!A0#0!$.! )$(!8$*(!&0(!4*S.!

2*(/0./'12.($.! (*S&$.'! )$(! 3.(K$%1$.! #0.! JO5'($$4M! U$$%! $$.#32&*/! K0%$.C! K0'!

)$(!%$-0(*$8!40EE$-*SE!34!,*..$.!E3%($!(*S&!$$.! '5'($$4!($!3.(K*EE$-$.!&0(!1%$+*$'!

U3!82.+(*3.$$%&$!0-'!*E!,*S!00.#0./!*.!/$&0+)($.!)0&N!

!!T$!A0#0̀'38(K0%$!1%3&2+$$%(!2*(!U*+)U$-8!.3/!.*E'!U*+)(,00%'!38!)33%,00%'N!700%!#*0!

"O:! i)$(! "1$.! O32.&! :3.(%3-! 1%3(3+3-jC!+3442.*+$$%(! &$U$! '38(K0%$! 4$(! &$!

/%08*'+)$! *.($%80+$! &*$! *.! &$! 1%3/%044$$%(00-! m%3+$''*./! *'! /$1%3/%044$$%&N! T$!

+3413.*'(!U*$(!&$U$!*.($%80+$!*.!&$!#3%4!#0.!)$(!1-/%2-()N!$.! /#:&8#%-2̀)1."2*@+

++"3E! +3442.*+$$%(! &$! A0#0`'38(K0%$! #*0! "O:! 4$(! '38(0%$! /$'+)%$#$.! *.! &$! 1%3̀

/%044$$%(00-! O21$%+3--*&$%N! T$U$! ,$%$E$.(! 31! ,0'*'! #0.! &$! 31&%0+)($.! &*$! U*S!

,*..$.! E%*S/(! &$! $;0+($! #3%4! #0.! 0--$! /$-2*&$.! $.! '(22%(! U$! &33%! .00%! &$!

/$-2*&'E00%(!#0.!&$!+3412($%N!
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!!T0.EU*S! &$! 43/$-*SE)$*&! #0.! &$! 1%3/%044$$%(00-! 70;n7OmnA*(($%! 34! A0#0`'38(`

K0%$!i4$(!,$)2-1!#0.!)$(!U3/$.004&$!J4;S `3,S$+(Mj!($!*.($/%$%$.!E3.!*E!)$(!J)0%(M!

/$,%2*E!-0($.!40E$.!#0.!&$!/%08*'+)$!J3,S$+($.M!#0.!70;n7OmnA*(($%N!T$U$!J3,S$+`

($.M! /$#$.! %$+)(̀'(%$$E'! 31&%0+)($.! 00.! &$! /%08*'+)$! E00%(C! &*$! 4$(! ,$)2-1!#0.!

'1$+*00-! #33%! JO5'($$4M! /$'+)%$#$.! gdOd`')0&$%'! iE-$*.$! 1%3/%0440c'! &*$!

.02KE$2%*/!00./$#$.! )3$!&$! /%08*'+)$!E00%(!31! )$(! ,$$-&'+)$%4!43$(!J($E$.$.Mj!

)$(!#1%-2N)1."2* !U*+)(,00%!400E(N!

!
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Schema  1@!R/%"2#1%&")+ %$))"/+ 3"+ -/3"23"("/+ :#/+ H65)%""*K0+ 3"+

%-")1.-$<"2+"/+3"+1-*4-/&)%@+

+

!

!

! !

! !

F&=<%$%!G%%'>?64!H&?!
I9#&195!

"#D<1!H&?!I<&=!%#!
19%1=%#>95'!

J<K&4?$%!69ID9=&1&%!H&?!

49D1%$%G99#L=D%?4%5=!

MK%$GNO45&1&%4!

F&=<%$%!69ID9=&1&%!

H&?!?6195N=67%5I!

8<'&9!9D'5?671%#!

H&?!PA@!

;5?G&=67%!9D'5?671%#!H&?!

IQ3!%#!!3&11%5N9>3%61%#!

R995=1<5%#!9D'5?671%#!

H?#!'%!69ID9#&=1!H&?!PA@!

"#1%5G?6%N<D'?1%=!

H&?!PA@!

S?H?!
M7?51!H?#!TAC=1%%IUO!

V596%==&#(!
M&#1%5G?6%O!

@9ID9#&=1!

A<D%569$$&'%5!
M(%$<&'O!

PD%#;W!X!;WAW!
M>%%$'O!

! "#$%&&'()

Y9%=679<Z%5!L)
@9ID9#&=1!
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2. De evolutie van fantasie tot wet en 
theorie: het leerproces 

J<3$!,$%$*E(!4$.!(%0.'10%0.(*$!#0.!$$.! 02&*3#*'2$$-!+3412($%'5'($$4!$.!)3$!E0.!

&*(!,*S&%0/$.!00.!$$.!$'()$(*'+)$!,$-$#*./!$%#0.LM!
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!!6$.!#33%,$$-&!#0.!$$.!'5'($$4!&0(!00.!&$!4$.'!&$!#%*S)$*&!,*$&(!34!3.#33%'1$-`

,00%)$*&! ($! *.(%3&2+$%$.! *'! )$(! '5'($$4! #0.! &$! K$'($%'$! (3.0-*($*(N! T*(! '5'($$4!

,$100-(! &0(! &$! /$)$-$! 4$-3&*$! K3%&(! /$+3.'(%2$$%&! 00.! &$! )0.&! #0.! ,$100-&$!

K$(($.!&*$!(3$/$'(0.$!(33.)33/($'!$.!+34,*.0(*$'!&00%#0.!&$8*.*e%$.N!"3E!U*S.!$%!

0--$%-$*! %$/$-'! 4$(! ,$(%$EE*./! (3(! %*(4*'+)$! 10(%3.$.! K00%00.! #3-&00.! 43$(!

K3%&$.N!700%!($/$-*SE$%(*S&!,$'+)%*S8(!)$(!'5'($$4!.$%/$.'!1%$+*$'!K$-E$!(33.!$%!31!

K$-E$! 1-$E!43$(! E34$.N! b3! ,*$&(! )$(! '5'($$4! &$! +3413.*'(! &*$! $%! /$,%2*E! #0.!

400E(!,*..$.!,$100-&$!40%/$'!0-'.3/!&$!%2*4($!34!$$.!3.$*.&*/!00.(0-!43/$-*SE$!

4$-3&*$e.! ($! 40E$.! K00%,*..$.! $$.! 3.#33%'($-,0%$! %*SE)$*&! 00.! $43(*$'! 2*(/$ `

&%2E(!E0.!K3%&$.C!*.+-2'*$8!0--$!'+)33.)$*&!$.!'2,-*4*($*(!&*$!&00%,*S!E34(!E*SE$.N!
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!
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!

!!V00'(! )$(! 8$*(! &0(! '5'($4$.! %2*4($! E2..$.! ,*$&$.! #33%! 4$.'$-*SE$! *.#-3$&$.C!

,-*SE$.! 4$.'$.! 31! )2.! ,$2%(! 2*('($E$.&! ($! U*S.! *.! )$(! 34/00.! 4$(! (%0.'10%0.($!

'5'($4$.!&0.EU*S! )2.!#$%43/$.!34!U*+)! '.$-!$.! /%3.& */!K$(40(*/)$&$.!$*/$.! ($!

40E$.N!b3!U0-!$$.! /$3$8$.&!+3413.*'(!U*+)! /$)$$-! ()2*'!$.!#%*S!#3$-$.! ,*..$.! )$(!

/$,%2*E($!'5'($$4!#0.!K$'($%'$!(3.0-*($*(N!<3$K$-!)$(!'5'($$4!U$$%!'($%E!&$!K$%E`!

$.!&$.EK*SU$!#0.!&$!0%(*$'(!,$100-(!$.!,$1$%E(C!*'!&$U$!U*+)!#00E!.02K$-*SE'!,$K2'(!

#0.! )00%! ,$1$%E*./$.N!<*S! *'!S2*'(! /$%*+)(!31! )$(!#$%E$..$.!#0.!&$!43/$-*SE)$&$.!

&*$!&33%!)$(!'5'($$4!K3%&$.!/$,3&$.N!g$h.'1*%$$%&!31!6*.'($*.c'!2*('1%00E!HI"%+&)+

%."-2&"+3&"+!"4##(%+<#%+9#/+<-23"/+8"-!)"2:""23@K+'($-!*E!&0.!33E@!<$(!*'!)$(!'5'($$4!

&0(! ,$100-(! K0(! E0.! K3%&$.! /$400E(N! 9-'! )$(! /$,%2*E($! '5'($$4! #33%! &$!

(3$'+)32K$%!(%0.'10%0.(!/$.3$/!*'C!&0.!*'!33E!&$!#$%)32&*./!(2''$.!)$(!'5'($$4!$.!

K0(! $%,*..$.! E0.! K3%&$.! /$400E(! &2*&$-*SE$%@! .*$(! 0--$$.! )$(! '5'($$4! U$-8C! 400%!

33E!&$!K$%EK*SU$!$.!)$(!K$%E!#0.!&$!0%(*$'(!K3%&$.!(%0.'10%0.($%N!!

!!B*S&$.'!)$(!J9(-0.(*+!D0#$'M!31(%$&$.!#0.!R3,$%(!<$.E$!K0'!)$(!33E!&*(!1%*.+*1$!

&0(!U*S.!%3-!0-'!+3413.*'(!U3!&2*&$-*SE!400E($N!T33%&0(!)$(!'5'($$4!&0(!)*S!/$,%2*E($!

U*+)(,00%! $.! *.U*+)($-*SE! K0'! E3.! )$(! 12,-*$E! U*$.! )3$! &$! 42U*$E! $.! )$(! ,$$-&!

K$%&$.!31/$,32K&N!<$(!12,-*$E!,$/%$$1!)3$!&$!+3413.*'(!,*..$.!U*S.!'5'($$4!($!

K$%E!/*./!$.!&*(!$;(%0!#$%,0.&C!&$U$!$;(%0!3-"(*#%&8."&3C!#$%'($%E($!&$!'+)33.)$*&!

#0.!&$!/$)$-$!1$%83%40.+$N!!

!

!
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5. De keuzes achter “Systeem” 

!!Q.!&*(! )338&'(2E!U0-!*E!*./00.!31!&$!E$2U$'!&*$!(3(! )$(!3.('(00.!#0.!JO5'($$4M!*.!

U*S.!)2*&*/$!#3%4!)$,,$.!/$-$*&N!Q.!0-!&$U$!E$2U$'!'1$$-&$!&$!()$40(*$E!&*$!0+)($%!

&$!3.&$%U3$E'#%00/!'+)2*-!/00(!+3.(*.2!$$.!+$.(%0-$!%3-C!0-!/$$8!*E!(3$!&0(!*E!&*(!10'!

4$(!($%2/K$%E$.&$!E%0+)(!U3!)$-&$%!E0.!'($--$.N!B*S&$.'!)$(!400E1%3+$'!K0'!&$U$!

()$40(*$E!4*.&$%!$;1-*+*$(!00.K$U*/!$.!K0'!)$(!'*41$-K$/!U3!&0(!,$100-&$!E$2U$'!

/3$&! 00.#3$-&$.N! m0'! )*$%! E34! *E! (3(! $$.! 2*(/$'1%3E$.! #$%E-0%*./! K00%X4! &$U$!

E$2U$'! 33E! K$%E$-*SE! /3$&! ,-$E$.! ($! U*S.! $.! K00%! &0.! 33E! &*(! J/3$&! 00.#3$-$.M!

#3-/$.'!4*S!#0.&00.!*'!/$E34$.N !

!

Y@L+M"+!2$8+%$))"/+!""(3+"/+8"($&3+

!!B*S&$.'! )$(! ,$&$.E$.! #0.! &$! K$(($.! K00%2*(! JO5'($$4M! U32! K3%&$.! 31/$,32K&!

43$'(!*E!0--$%$$%'(! ,$&$.E$.!)3$!,$$-&!$.! /$-2*&!31!$$.!U3!(%0.'10%0.(!43/$-*SE$!

40.*$%!00.!$-E00%!E3.&$.!K3%&$.!/$E311$-&N!6$.!+$.(%0-$!#%00/!*.!$-E$!J#$%(0-*./M!

(2''$.!,$$-&!$.!/$-2*&!*'@!K0(!U*S.!&$!3#$%$$.E34'($.!$.!#$%'+)*--$.!(2''$.!,$$-&̀!

$.!/$-2*&'+3413'*(*$L !

!!R3,$%(!<$.E$!'($-(!&0(!#$$-!+3413.*'($.!($/$.K33%&*/!31$%$%$.!0-'@!

!

H#+ 1-/%2-(("20+ #+ 1-/3$1%-2+ #/3+ #+ )5)%"*+ -4"2#%-20+ 3"'&/&/8+

<.&1.+ "("*"/%+ /""3)+ %-+ !"+ 4(#1"3+ <."2"+ -/+ #+ %&*"(&/"@+ \.&)+

42-1"))+ &)+ -'+ #/+ "/%&2"(5+ 3&''"2"/%+ /#%$2"+ '2-*+ #1%$#((5+

4"2'-2*&/8+ *$)&10+ )&/1"+ &%+ &)+ #+ /-/N2"#(%&*"+42-1"))0+ #/3+ &)+

%."2"'-2"+ *$1.+ 1(-)"2+ %-+ #21.&%"1%$2"0+ 4#&/%&/80+ )1$(4%&/80+ -2+

"/8&/""2&/8@K+
! i<$.E$C!RNC!!d*#$!1$%83%40.+$!*.!()$!0/$!38!'21$%!+3412(*./C!FGG^j!

!
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T$!-*.E!4$(!0%+)*($+(22%!K3%&(!33E!&33%!6&K*.!#0.!&$%!<$*&$!/$-$/&N!<*$%3#$%!U$/(!

)*S@!

!

H;")&3")+ %."+ -!:&-$)+ 3&''"2"/1")+ !"%<""/+ *$)&1+ #/3+

#21.&%"1%$2"+^+ '-2+ &/)%#/1"0+ %."+ '#1%+ %.#%+ *$)&1+ &)+ )4#%&#(+ !$%+

%"*4-2#(+#/3+#21.&%"1%$2"+&)+)4#%&#(+!$%+4"2*#/"/%+^+%."+%<-+

'&"(3)+ #2"+ #1%$#((5+ '#&2(5+ 1(-)"+ %-8"%."2+ &/+ %.#%+ "#1.+ 3&)1&4(&/"+

1-/)&3"2)+'-2*+#/3+)%2$1%$2"@+V:"25%.&/8+&)+#!-$%+2"(#%&-/).&4)+

-2+1-//"1%&-/)+!"%<""/+%.&/8)@K+
! i<$*&$C!6N!#0.!&$%C!!#_%`MA+O2%&)%&1+_")"#21.+#/3+M":"(-4*"/%C!FGG]C!!1N!^Hj !

!

!!"4!,$$-&!$.!/$-2*&!31!$$.!'04$.)0./$.&$!40.*$%!($!E2..$.!1%$'$.($%$.!K*-&$!*E!

&$U$!($/$.'($--*./! (2''$.! )$(!%2*4($-*SÈ(*S&$-*SE$!#0.!&$!42U*$E!$.! )$(!%2*4($-*SE`

1$%40.$.($! #0.! 0%+)*($+(22%! 3#$%,%2//$.N! 700%! )3$! 3#$%,%2/(! 4$.! &$U$!

'+)*S.,00%!U3!0,'3-2($!($/$.'($--*./L!Q.!&*(!/$#0-!,-$$E!)$(!43/$-*SE!&$!($/$.'($--*./!

'*41$-K$/!31!($!)$88$.N!

!!!?*..$.!6 *.'($*.c'!0-/$4$.$!%$-0(*#*($*('()$3%*$!K3%&$.!&$!&*4$.'*$!#0.!(*S&!$.!&$!

&%*$!&*4$.'*$'!#0.!%2*4($!0-'!$$.!#*$%&*4$.'*3.00-!/$)$$-!,$'+)32K&N!T$.E!00.!&$!

/$)$-$!K$%E$-*SE)$*&!0-'!$$.!,3-!4$(!#*$%!&*4$.'*$'!*.!1-00('!#0.!&%*$N!?*..$.!&$U$!

,3-!)$,,$.!K$!34! &$!13'*(*$!#0.!$$.!12.(!00.!($!/$#$.!.00'(!;C!5!$.!U!+3l%&*.0($.!

33E!$$.!(!+3l%&*.00(!&*$!&$!J1-00('M!*.!(*S&!00./$$8(N!T$U$!#*$%&*4$.'*3.0-$!,3-!,$#0(!

&00%4$$! .*$(!0--$$.!&$! /$)$-$!%2*4($C!400%!33E! )$(! /$)$-$!#$%-$&$.!$.!&$! /$)$-$!

(3$E34'(N! "1! &$U$! 40.*$%! ,$E$E$.! #0-(! )$(! #$%'+)*-! (2''$.! )$(! (*S&$-*SE$! $.! )$(!

1$%40.$.($!K$/N!f$%0.&$%*./!*'!&0.!*$('!&0(!0--$$.!3.('(00(!&33%!3.'!1$%'1$+(*$8!31!

)$(!2.*#$%'24N!O1$+*8*$E$%!/$'($-&@!K*S!.$4$.!J(*S&$-*SE$M!/$,$2%($.*''$.!K00%!&33%!

)$(!8$*(!&0(!K*S!#0.2*(!#$%'+)*--$.&$!1-00('$.!31!&$!(*S&̀0'!$$.!0.&$%!1$%'1$+(*$8!31!

)$(! 2.*#$%'24! )$,,$.N! T$! #$%)32&*./! &*$! &$U$! 1$%'1$+(*$#$.! ($.! 31U*+)($! #0.!

$-E00%! )$,,$.! #$%33%U00E(! &$! 1$%+$1(*$! #0.! ,$K$/*./C! #$%0.&$%*./C! '+)$11*./C!

#$%.*$(*/*./C!(*S&N!

!!V2!U0-!*E!)*$%3#$%!.*$(!($!#$$-!*.!&$(0*-'!(%$&$.!K0.(!)$(!/00(!4*S!4$(!.04$!34!)$(!

#3-/$.&$! *.'1*%$%$.&$! 0'1$+(! #0.! &*(! #$%)00-@! *.! U$E$%$! U*.! *'! 0--$'! ,*..$.! )$(!
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#*$%&*4$.'*3.0-$!2.*#$%'24!1$%40.$.(!400%!)$(!*'!)$(!1$%'1$+(*$8#$%'+)*-!#0.!&$!

(3$'+)32K$%! &0(! &$! (*S&$-*SE)$*&! &3$(! 3.('(00.N! m%$+*$'! &*(! 1%*.+*1$! #0.! &$!

%$-0(*#*($*('()$3%*$!K3%&(!/$'*42-$$%&!*.!JO5'($$4M@!,*..$.!JO5'($$4M!,$#*.&(!U*+)!

$$.!2.*#$%'24!K00%*.!0--$! /$-2*&',%3..$.!1$%40.$.(!U*S.N!Q.!1%*.+*1$!E-*.E$.!U*S!

0-(*S&!$.!0-(*S&!U*S.!U$!U*+)(,00%N!700%!&33%!&$!#$%0.&$%*./!#0.!)$(!1$%'1$+(*$8!#0.!

&$!(3$'+)32K$%!3.('(00(!&$!(*S&$-*SE)$*&C!3.('(00(!)$(!434$.(!K00%31!$$.!1$%40`

.$.(!3,S$+(!U*+)(,00%!$.!)33%,00%!K3%&(C!K00%.0!)$(!K$$%!2*(!U*+)(!%00E(!$.!*.!&$!

'(*-($! #$%&K*S.(N! T$! K00%.$4*./! #0.! $$.! 4$-3&*$! *'! %$-0(*$8! /$K3%&$.! 00.! )$(!

1$%'1$+(*$8!#0.!&$!3,'$%#0(3%!$.!&33%!4*&&$-!#0.!1$%'1$+(*$8#$%0.&$%*./!K3%&(!&$!

E-338! (2''$.! )$(! (*S&$-*SE$! #0.! 42U*$E! $.! )$(! 1$%40.$.($! #0.! 0%+)*($+(22%!

31/$)$#$.N!

!

Y@Q+B--3?#9"(&J9"+"/+#2!&%2#&2"+<"%%"/+

!!T$!/$-*SE$.*'!(2''$.!JO5'($$4M!$.!6*.'($*.c'!%$-0(*#*($*('()$3%*$!)$$8(!33E!.3/!$$.!

0.&$%!#33%&$$-!4$(! ,$(%$EE*./! (3(!&$!(%0.'10%0.(*$@!&33%&0(!&$!/$,%2*E($!K$(40`

(*/)$&$.! /$-*SE$.*''$.! #$%(3.$.! 4$(! &$! K$(($.! &*$! K$! 0-! 2*(! &$! .0(22%! E$..$.! *'!

#33%!)$(!,$/%*S1$.!#0.!&$!K$(($.!,*..$.!JO5'($$4M!$$.!#$$-!E3%($%!-$$%1%3+$'!.3&*/!

&0.! 0.&$%'! )$(! /$#0-! U32! U*S.! /$K$$'(N! b3! E0.! $$.! #$$-! /%3($%$! '04$.)0./! #0.!

K$(($.!*.!E3%($!(*S&!K3%&$.!,$/%$1$.!$.!0-'!(%0.'10%0.(!K3%&$.!$%#0%$.N!

!!f0.K$/$! &*(! #$%,0.&! (2''$.! &$! (%0.'10%0.(*$! #0.! K$(($.! $.! &$! 40($! K00%*.! U$!

3#$%$$.E34$.! 4$(! &$! &0/$-*SE'$! %$0-*($*(! U*S.! &$! K$(($.! &*$! *E! *.! JO5'($$4M! )$,!

/$1%3/%044$$%&!3.&$%!($!#$%&$-$.!*.!K$(($.!&*$!*E!0-'!/--3?#9"(&J9! ,$'+)32K!$.!

K$(($.!&*$!*E!0-'!#2!&%2#&2!,$'+)32KC!*.!&*$!U*.!&0(!*E!0-'!1%3/%044$2%!&$!#%*S)$*&!

)0&!34!U$!31!0.&$%$!40.*$%$.!($!&$8*.*e%$.N!

!!?$100-&$!K$(($.! ,$'+)32K!*E!0-'! .33&U0E$-*SE!34&0(!$-E$!0.&$%$!*.#2--*./!$%#0.!

&$!(%0.'10%0.(*$!*.!&$!K$/!)0&!/$'(00.N!6$.!#33%,$$-&!#0.!U3c.!.33&U0E$-*SE$!K$(!*'!

&$!K$(!&*$!00./$$8(!&0(!)$(!#3-24$!#0.!)$(!/$-2*&!#0.!$$.!$.(*($*(!08.$$4(!.00%40($!

)*S!#$%&$%!K$/!'(00(!#0.!&$!0+(3%N!V3/!$$.!#33%,$$-&!*'!&0(!$$.!$.(*($*(!U*S.!1-00('*./!

*.! )$(! ,$$-&! 3#$%$$.E34(! 4$(! U*S.! 1-00('*./! *.! )$(! E-0.E#$-&N! 6$.! 0.&$%$! 83%42`

-$%*./! #0.! &$U$! K$(($.! U32! ($.! E3'($! /00.! #0.! &$! (%0.'10%0.(*$! 34&0(! &0(! $$.!

+3.(%0̀*.(2h(*$8!$88$+(!U32!)$,,$.!/$)0&N!O($-!,*S#33%,$$-&!&0(!*E!&$!1-00('*./!*.!)$(!
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,$$-&! .*$(! )0&! -0($.! '04$.#0--$.! 4$(! &$! 1-00('*./! *.! )$(! E-0.E#$-&C! 400%! 4$(! &$!

(33.)33/($N!b3c.!#$%,0.&! '1%$$E(!3.U$!0--$&00/'$!K00%.$4*./! ($/$.!$.!U32!&00%̀

34! 4$$%! (*S&! E3'($.! 34! *.(2h(*$8! ($! ,$#0(($.@! .*$(! 0--$$.! U32&$.! K$! $$.! #$%,0.&!

43$($.!00.-$%$.!&0(!K$!.3/!.*$(!E$.&$.C!400%!33E!U32&$.!K$!$$.!#$%,0.&!&0(!K$!

2*(! &$! K$%E$-*SE)$*&! E$..$.! (*S&$-*SE! 43$($.! 08-$%$.N! T$! (3$'+)32K$%! U32! $$.!

,$K2'($%$C! %0(*3.$-$%$! #$%(00-'-0/! 43$($.! 40E$.! 34! ($! ,$/%*S1$.! )3$! ,$$-&! $.!

/$-2*&! '04$.)0./$.C! K00%&33%! $$.! 4$$%! /$#3$-'40(*/$C! $'()$(*'+)$! ,$-$#*./! U32!

K3%&$.!#$%&%3./$.N!

!!T0.!U*S.!$%!.3/!&$!0%,*(%0*%$!K$(($.!,*..$.!)$(! '5'($$4C!U30-'!&$!K$(!&*$!,$100-(!

&0(!&$!E-$2%!i'1$+*8*$E$%@!&$!40($!#0.!%33&)$*&j!#0.!$$.!$.(*($*(! '04$.)0./(!4$(!

&$!(33.)33/($!$%#0.N!Q.!&$!&0/$-*SE'$!%$0-*($*(!*'!$%!/$$.!0-/$4$$.!#$%,0.&!(2''$.!

&$!E-$2%!#0.!3,S$+($.!$.! )$(! (51$! /$-2*&$.!&0(!U*S!#$%33%U0E$.N!6#$.4*.! *'!$%!$$.!

0-/$4$$.!#$%,0.&!(2''$. !&$!(33.)33/($'!#0.!&$!/$-2*&$.!&*$!3,S$+($.!40E$.!$.!&$!

#3%4$.! 38! E-$2%$.! &*$! U*S! )$,,$.N! "4&0(! #33%! U3K$-! E-$2%! 0-'! (33.)33/($! /$$.!

0-/$4$.$!02&*3#*'2$-$!#$%,0.&$.!*.!&$!.0(22%!($!#*.&$.!U*S.C!'(3.&!)$(!4$!#%*S!34!

&$U$!31!$$.!U$-8!#$%E3U$.!40.*$%!00.!$-E00%!($!E311$-$.N!T$!%$&$.!&0(!*E!W,$%)021(!

)$,!/$E3U$.!#33%!&$!(3$10''*./!&$%/$-*SE$!#$%,0.&$.!*'!&0(!*E!&$!'04$.)0./!(2''$.!

,$$-&!$.!/$-2*&!K*-&$!40;*40-*'$%$.N!Q44$%'C!)3$!/%3($%!)$(!00.(0-!#$%,0.&$.C!)3$!

/%3($%!&$!$%#0%$.!&3$-40(*/)$*&!$.!=0.(*00.'$!'+)33.)$*&!#0.!)$(!'5'($$4N !

!

Y@[+_"'"2"/%&")+"/+&(($)&")+

!!9--$!K$(($.!,*..$.!JO5'($$4M!U*S.!U3!#3--$&*/!43/$-*SE!/$,0'$$%&!31!k!$.!%$8$%$%$.!

&2'!33E!.00%!k!&$!K$(($.!&*$!K*S!*.!&$!%$0-*($*(!($%2/#*.&$.N!D0..$$%!4$.!U*$(!&0(!

$$.!$.(*($*(!*.!)$(!,$$-&!&*+)($%,*S!&$!0+(3%!E34(!$.!($/$-*SE$%(*S&!)$(!#3-24$!#0.!&$!
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6. Conclusie 
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