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c#*1;!00$20$!**+.0.0=0+I!0$!-;!**+10-2-+.!#G!60,!#+20$@-?;!G0,!>0,$0::-+.!,#,!
G00,:A+20!,0!60$#=0$@0.0+'!L**$!6#0!9#A!2*+!60,!#+20$@-?;!0$!4"-!A-,!G#0,0+!

9-0+d!DG!2090!=$**.!,0!>0*+,@##$20+I!9-?+!00$;,!20!G#.01-?:0!##$9*:0+!=##$!20!
;10<6,0$0!F$0;,*,-0;!=##$!G00,:A+20!#+20$9#<6,'!50$=#1.0+;!-;!=*+A-,!20!

>0=-+2-+.0+!6-0$=*+!00+!6\F#,60;0!#F.0;,012!0+!00+!#+20$9#0:;=$**.!

.07#$GA100$2'!
!

"0!=#1.0+20!;,*FF0+!9-?+!#+20$+#G0+!#G!+*!,0!.**+!@*,!20!G#.01-?:0!##$9*:0+!

9-?+%!
• N=*1A*,-0!>-++0+!20!@-;:A+20;0<,-0!

• N=*1A*,-0!=*+!20!.0>$A-:,0!G0,6#20!
!

N=*1A*,-0!>-++0+!20!@-;:A+20;0<,-0!

/-++0+!20!@-;:A+20;0<,-0!1007,!60,!=#1.0+20!>0012!=*+!G#.01-?:0!##$9*:0+%!
• 100$1-+.0+!#+20$;<6*,,0+!20!;,#7!0+!2**$2##$!@#$2,!,0!@0-+-.!,-?2!

.0H+=0;,00$2!#7!+-0,!.#02!.0+#0.!.0100$2!

• 100$1-+.0+!$*:0+!#+=#12#0+20!.0,$*-+2!2##$2*,!0$!=001!;##$,0+!;#GG0+!

G0,!=0$;<6-110+20!#F1#;;-+.;,$A<;!9-?+!0+!$01*,-07!@0-+-.!;#GG0+!#G!2-,!

e-+!,0!;1-?,0+f!!

• 100$1-+.0+!9-?+!+-0,!.0@0+2!**+!2-,!;##$,!@-;:A+20I!9#@01!gA*!#+20$@0$F!

^G00,:A+20_!*1;!20!;##$,!#F.*=0+!^G-+20$!*1.#$-,G-;<6_!

L0,6#20#+20$9#0:!
"0!.0>$A-:,0!G0,6#20!a0,*1!0+!(A-G,0!6007,!00+!=*;,0!;,$A<,AA$%!00+!:#$,0!

>0;<6$-?=-+.!=*+!20!,60#$-0I!00+!#7!,@00!=##$>00120+!0+!=0$=#1.0+;!#F.*=0+!#G!
20!,60#$-0!,#0!,0!F*;;0+'!"090!#F.*=0+!9-?+!=**:!00$;,!;,0$:!1-?:0+2!#F!20!

=##$>00120+I!@#$20+!=0$=#1.0+;!G#0-1-?:0$!0+!>0$0-:0+!A-,0-+201-?:!00+!

*7;1A-,0+2!+-=0*A!G0,!20!9#.0+**G20!*7;1A-,0+20!^C_!#F.*=0+'!
!

5##$!20!#=0$-.0!6##72;,A::0+!^2*,!@-1!90..0+%!+-0,!G00,:A+20_!.012,!2*,!20!
=##$>00120+!20!100$1-+.0+!=001!#F!@0.!601F0+'!C1;!00+!100$1-+.!60,!=##$>0012!

.#02!2##$+00G,!0+!@00,!,0!2##$.$#+20+I!2*+!:*+!6-?!#7!9-?!G00;,*1!G0,!;A<<0;!

20!00$;,0!#F.*=0+!+*!60,!=##$>0012!#F1#;;0+'!c#*1;!.090.2I!20!#F.*=0+!@#$20+!
@01!;,002;!1*;,-.0$I!G**$!20!;,*F?0;!@**$G00!2-,!.0>0A$,!9-?+!=$-?!:10-+!0+!

G00;,*1!2##$!20!100$1-+.!,0!+0G0+'!DF.*=0+!9-?+!-+!2090!6##72;,A::0+!

60$:0+>**$!0+!.**+20@0.!60,!G*:0+!=*+!20!#F.*=0+!e;1-?,!60,!-+f'!
!
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8+!60,!6##72;,A:!#=0$!G00,:A+20!=*1,!#F!2*,!+-0,!*110!>01*+.$-?:0!

A-,@0$:-+.;,$A<,A$0+!-+!=##$>00120+!9-?+!#F.0+#G0+'!N0+!=##$>0012!6-0$=*+!-;!
60,!2##$$0:0+0+!=*+!00+!*7.0:+#,,0!F-$*G-20'!"0!100$1-+.!:#G,!20!*7.0:+#,,0!

F-$*G-20!,0.0+!>-?!20!#F.*=0+!0+!G#0,!2*+!=##$!9-<69017!00+!;,$*,0.-0!>020+:0+!
#G!2-,!2##$!,0!$0:0+0+I!0+!=0$=#1.0+;!2090!;,$*,0.-0!+#.!+0,?0;!A-,@0$:0+!##:'!

)00$1-+.0+!>1-?:0+!=**:!+-0,!-+!;,**,!2-,!9017!#F!,0!1#;;0+!0+!:-?:0+!=0$=#1.0+;!

+**$!20!A-,@0$:-+.0+!#7!=$*.0+!20!2#<0+,!#G!A-,10.'!8+!*+20$0!6##72;,A::0+!9#A!
20!100$1-+.!6-0$#=0$!00+!=##$>0012!60>>0+!.09-0+!0+!9#A!6-?!2-,!G#0,0+!

$0F$#2A<0$0+!>-?!G00$20$0!#F.*=0+'!"-,!-;!00+!2A-201-?:!=0$;<6-1!,A;;0+!60,!

G00,:A+206##72;,A:!0+!20!*+20$0!6##72;,A::0+%!20!100$1-+.!G#0,!>-?!20!
#F.*=0+!=001!G00$!P76.5@"7"%!2*+!7"P76.5@"7"%'!

!
DG!,0!:A++0+!P76.5@"7"%I!-;!60,!+*,AA$1-?:!+##29*:01-?:!2*,!100$1-+.0+!20!

>0;<6-::-+.!60>>0+!#=0$!.#02!.0#$20+20!0+!.0G*::01-?:!,#0.*+:01-?:0!*"%%$+!!

0+!())7.$;/"."%'!DG!,0$A.!,0!:#G0+!#F!60,!=##$>0012!=*+!20!*7.0:+#,,0!
F-$*G-20%!=##$!60,!2##$2b+:0+!h!2##$$0:0+0+!6-0$=*+!-;!60,!+#2-.!2*,!20!

100$1-+.!60,!<#+<0F,!=*+!.01-?:=#$G-.60-2!>0600$;,%!@0,0+!@*,!2-,!=##$;,01,I!

:A++0+!60$:0++0+!-+!;-,A*,-0;!0+!@0,0+!6#0!2##$!,0!$0:0+0+'!C1;!00+!100$1-+.!20!
.01-?:=#$G-.60-2!60$:0+,I!:*+!6-?!G-2201;!e-+.0;10,0+!=**$2-.6020+f!20!

>0+#2-.20!.0.0=0+;!A-,$0:0+0+'!/-?!60,!9-0+!=*+!00+!*7.0:+#,,0!F-$*G-20!G#0,!
60,!-200!=*+!.01-?:=#$G-.60-2!2A;!@01!.0,$-..0$2!@#$20+'!8+!6##72;,A:!O!

>0;,002,!20!G0,6#20!a0,*1!0+!(A-G,0!**+!20!,60#$-0!=*+!.01-?:=#$G-.60-2!.00+!

**+2*<6,I!##:!+-0,!>-?!60,!.02001,0!#=0$!=##$:0++-;I!,0$@-?1!2-,!>-?!20!#F.*=0+!@01!
>0+#2-.2!-;'!"0!G0,6#20!=0$#+20$;,01,!2A;!2*,!20!:0++-;!0+!=**$2-.6020+!2-0!

9-?+!#F.02**+!-+!20!#+20$>#A@!2-$0<,!#F$#0F>**$!9-?+!0+!2*,!100$1-+.0+!9-<6!
6-0$G00!@0,0+!,0!$0220+'!

!

3**;,!:0++-;!G#0,0+!100$1-+.0+!##:!>0;<6-::0+!#=0$!=**$2-.6020+!#G!
F$#>10G0+!**+!,0!F*::0+%!P76,-""L))%P)*#/"57$+'$"*"%'!"0!G0,6#20!a0,*1!0+!

(A-G,0!>0;,002,!6-0$!+-0,!0KF1-<-0,!**+2*<6,!**+I!,0$@-?1!2-,!?A-;,!6001!>01*+.$-?:!

-;!*1;!100$1-+.0+!>-?!20!#F.*=0+!?A-;,!G00$!G#0,0+!F$#2A<0$0+!2*+!$0F$#2A<0$0+'!
!

R0+!;1#,,0!=*1,!#F!2*,!20!;*G0+=*,,-+.0+!+*!01:0!F*$*.$**7!;10<6,;!00+!
.02001,01-?:0!@6("7);"!60>>0+I!+-0,!.**+!#=0$!F$#>100G**+F*:!0+!20!;#7!-+!20!

F*$*.$**7!+-0,!#=0$;,-?.,%!0$!-;!.00+!$0710<,-0!#=0$!20!;,#7!0+!20!.0G**:,0!

#F.*=0+'!"0!;*G0+=*,,-+.0+!90,,0+!100$1-+.0+!#F!60,!=0$:00$2!>00+S!@*+,!**+!
20!;*G0+=*,,-+.0+!60>>0+!^gA*!,60#$-0_!90:0$!+-0,!.0+#0.'!

R-6'+6L!
3**$!G-?+!-200!-;!20!G0,6#20!a0,*1!0+!(A-G,0!)--""%!=##$!60,!#+20$@0$F!

G00,:A+20!+-0,!=#12#0+20'!5##$!*+20$0!6##72;,A::0+!.012,!2-,!@011-<6,!##:!-+!

0+-.0!G*,0I!G**$!>-?!60,!6##72;,A:!#=0$!G00,:A+20!-;!2-,!+#.!=001!;,0$:0$!60,!
.0=*1'!"0!2#<0+,!6007,!6-0$!2A-201-?:!-0,;!,#0!,0!=#0.0+!0+!2*+!G0,!+*G0!#F!60,!

.0>-02!=*+%!

• C<,-07!#F7$-;;0+!$010=*+,0!=##$:0++-;!
• NKF1-<-,0$0+!=*+!20!;,#7!^:0++-;!0+!=**$2-.6020+_!

• ]**$!G#.01-?:!A-,@0$:-+.;*1.#$-,G0;!**+>-020+!
• Y$#>100G**+F*:!60A$-;,-0:0+!**+>-020+!
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1.3.2 Hypothesevorming 

DF!.$#+2!=*+!20!6-0$=##$!>0;<6$0=0+!*+*1\;0I!:@*G!20!=#1.0+20!.02*<6,0!,#,!
;,*+2'!c#A!60,!00+!-200!9-?+!#G!20!100G,0;!2-0!@#$20+!0$=*$0+!-+!20!G0,6#20!

a0,*1!0+!(A-G,0!>-?!60,!G00,:A+20!6##72;,A:I!**+!,0!=A110+d!/-?!2090!100G,0;!

20+:!-:!2*+!=##$*1!**+!60,!.0>$0:!**+!00+!0KF1-<-0,!#=0$9-<6,!=*+!@*,!00+!
100$1-+.!9#A!G#0,0+!>0600$;0+I!**+!;,*FF0+F1*++0+!0+!**+!

#F1#;;-+.;;,$*,0.-0J+'!c#A!6-0$2##$!60,!G#.01-?:!9-?+!#G!-+!20!:#$,0!,-?2!2-0!=##$!
2-,!#+20$@0$F!.0F1*+2!;,**,I!20!100$1-+.!20!=010!;,#7!,0!1*,0+!>0600$;0+!9#2*+-.!

2*,!6-?!,#,!>0,0$0!F$0;,*,-0;!:#G,d!

!
"0!=$**.!-;!2*+!@01%!6#0!9#$.!?0!0$=##$!2*,!20!100$1-+.!00+!2A-201-?:!#=0$9-<6,!

6-0$=*+!:$-?.,I!9#2*+-.!2*,!6-?!6-0$#F!,0$A.!:*+!=*110+!>-?!60,!G*:0+!=*+!#F.*=0+!

0+!:*+!10$0+!=##$!00+!F$#07@0$:d!B0,!*+,@##$2!6-0$#F!@0$2!.0=#+20+!-+!20!
;700$!=*+!60,!*1#A20!7#$GA10>#0:?0!=*+!=$#0.0$%!*110!**+=A110+20!;,#7I!*1;G020!

**+=A110+20!;*G0+6*+.0+!=*+!@*,!@01!*1;!1#;;0!#+20$2010+!@#$2,!>0;<6$0=0+!
-+!a0,*1!0+!(A-G,0I!!@**$=*+!-:!*1;!2#<0+,!=-+2,!2*,!20!100$1-+.0+!2-,!G#0,0+!

:0++0+!0+!:A++0+!@#$2,!2##$!100$1-+.0+!=*;,.010.2!#F!9#.0+**G20!

*"%%$+,-)."%'!

1.3.3 Onderzoeksvraag 

DF!>*;-;!=*+!=##$.**+20!-;!.0:#G0+!,#,!20!=#1.0+20!#+20$9#0:;=$**.%!

!
J"$.'#(667#/"'#6%."74"7P#L""'*5%."#""%#.$.)@'$"*#;"7$@/'#6P#/"'#"OP-$@$'"7"%#

()%#*"%%$+#"%#())7.$;/"."%S#+')PP"%P-)%%"%#"%#P76,-""L))%P)*#+'7)'";$"T%#K#

4))7,$8#-""7-$%;"%#.$'#()+'-";;"%#6P#*"%%$+,-)."%#U#'6'#/6;"7"#@$8H"7+#6P#/"'#

P76"H4"7*V!

1.4 Leeswijzer 

"-,!2#<AG0+,!-;!*1;!=#1.,!#F.0>#A@2'!8+!2-,!6##72;,A:!6007,!A!20!

#+20$9#0:;=$**.!:A++0+!1090+!0+!6#0!2090!,#,!;,*+2!.0:#G0+!-;'!"090!

#+20$9#0:;=$**.!@*;!60,!;,*$,FA+,!=##$!2-,!#+20$9#0:'!
!

8+!6##72;,A:!O!@#$2,!20!,60#$0,-;<60!>*;-;!.010.2!**+!20!6*+2!=*+!00+!
1-,0$*,AA$#+20$9#0:'!DF!>*;-;!6-0$=*+!@#$20+!0-;0+!.07#$GA100$2!=##$!20!,0!

#+,@-::010+!2-2*<,-0:!0+!60,!>-?>06#$0+20!10;G*,0$-**1'!

!
B0,!#+,@0$F!=*+!60,!10;G*,0$-**1!9017!!-;!>0;<6$0=0+!-+!6##72;,A:!VI!F*$*.$**7!

V'O'!8+!2*,!6##72;,A:!@#$2,!00+!=0$,**1;1*.!.0G**:,!=*+!20!0-;0+!2-0!9-?+!

=0$:$0.0+!A-,!60,!1-,0$*,AA$#+20$9#0:!+**$!60,!<#+<$0,0!10;G*,0$-**1!0+!@#$2,!
2A;!*+,@##$2!.0.0=0+!#F!20!=$**.!@**$#G!>0;1#,0+!-;!=##$!20!-+90,!=*+!

:0++-;>1*20+'!
!!

B##72;,A:!V!>0;<6$-?7,!20!#+20$9#0:;G0,6#20!2-0!.0=#1.2!-;!-+!2-,!#+20$9#0:'!N$!

@#$2,!>0;<6$0=0+!#F!>*;-;!@**$=*+!<#+<1A;-0;!9A110+!@#$20+!.0,$#::0+'!
!

B##72;,A:!E!>0;<6$-?7,!20!$0;A1,*,0+!2-0!9-?+!=0$:$0.0+!0+!@#$20+!6-0$A-,!
<#+<1A;-0;!.0,$#::0+'!

!
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R0+!;1#,,0!@#$2,!-+!6##72;,A:!X!60,!.06010!#+20$9#0:!+*>0;<6#A@2I!20!

$0;A1,*,0+!+*20$!>02-;<A;;-00$2!0+!!@#$2,!+*.0.**+!-+!6#0=0$$0!0$!**+10-2-+.!-;!
=##$!=0$=#1.#+20$9#0:'!

!
8+!6##72;,A:!Z!=-+2,!A!00+!#=0$9-<6,!=*+!20!1-,0$*,AA$!2*,!-+!2-,!#+20$9#0:!-;!

.0>$A-:,!0+!@**$+**$!-+!2-,!=0$;1*.!@#$2,!.0$070$00$2'!"0!6##72;,A::0+!2**$+*!

9-?+!>-?1*.0+!0+!.0=0+!**+=A110+20!0+!*<6,0$1-..0+20!-+7#$G*,-0'!8+!20!,0:;,!=*+!
6##72;,A::0+!O!,#,!0+!G0,!X!@#$2,!6-0$+**$!=0$@090+'!
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2 Theoretisch kader 
5##$!2-,!D+20$9#0:!=*+!D+20$@-?;!-;!00+!1-,0$*,AA$;,A2-0!A-,.0=#0$2!#G!00+!

,60#$0,-;<60!>*;-;!,0!10..0+!=##$!2-,!#+20$9#0:'!8+!6##72;,A:!V!^F*$*.$**7!V'O_!
@#$20+!#F!>*;-;!6-0$=*+!A-,.*+.;FA+,0+!.07#$GA100$2!=##$!60,!#+,@0$F!=*+!60,!

2-2*<,-;<60!G*,0$-**1'!

!
8+!20!1-,0$*,AA$!-;!+**$!*+,@##$2!.09#<6,!#F!20!=$*.0+!@*,!=##$!;##$,!:0++-;!

>0+#2-.2!-;!>-?!60,!>0#070+0+!=*+!@-;:A+20!0+!6#0!2090!:0++-;!60,!>0;,0!
**+.0>$*<6,!:*+!@#$20+'!50$20$!-;!#+20$9#<6,!@01:0!;F0<-7-0:0!0-;0+!.0;,012!

:A++0+!@#$20+!**+!00+!;F0<-7-0:0!6*=#!@-;:A+20!>!2-2*<,-0:'!

!
5*+!01:0!>$#+!-;!00$;,!00+!;*G0+=*,,-+.!.0G**:,'!"090!;*G0+=*,,-+.0+!9-?+!

#F.0+#G0+!*1;!>-?1*.0!-+!>-?1*.0!T'!"-,!6##72;,A:!>0;<6$-?7,!60,!0-+2$0;A1,**,!=*+!

20!1-,0$*,AA$;,A2-0!-+!20!=#$G!=*+!00+!,60#$0,-;<6!:*20$'!

2.1 Kennis 

N$!-;!=001!#+20$9#0:!.02**+!+**$!20!:0++-;!2-0!0+!60,!>0.$-F!2*,!G0+!#F2#0,!>-?!
@-;:A+20'!N0+!#+20$;<60-2!2*,!=001!@#$2,!.0G**:,!-;!60,!#+20$;<60-2!,A;;0+!

-+;,$AG0+,**1!0+!$01*,-#+001!>0.$-F!^M:0GFI!TUQZ_'!8+!60,!:#$,!:#G,!60,!0$#F!

+00$!2*,!-0G*+2!#=0$!-+;,$AG0+,001!>0.$-F!>0;<6-:,!*1;!6-?!#7!9-?!00+!*1.#$-,G0!#7!
00+!$0.01!:*+!,#0F*;;0+'!C1;!2090!F0$;##+!##:!+#.!>0.$-?F,!@**$#G!00+!

20$.01-?:0!$0.01!G*.!@#$20+!,#0.0F*;,I!-;!0$!;F$*:!=*+!$01*,-#+001!>0.$-F'!8+!20!
#+20$@-?;F$*:,-?:!F$*,0+!100$1-+.0+!0+!2#<0+,0+!;#G;!1*+.;!01:**$I!#G2*,!90!

,0.01-?:0$,-?2!=*+A-,!00+!-+;,$AG0+,001!2*+!@01!00+!$01*,-#+001!:*20$!F$*,0+!0+!

20+:0+'!8+!^M:0GFI!TUQZ_!@#$2,!2A-201-?:!20!=##$:0A$!.0.0=0+!**+!$01*,-#+001!
>0.$-FI!-+!1-?+!G0,!@**$!@-;:A+20!=##$!;,**,'!N0+!=*+!20!=##$2010+!=*+!

$01*,-#+001!#+20$@-?;!-;!2*,!20!=0$:$0.0+!-+9-<6,0+!,#0F*;>**$!9-?+!-+!+-0A@0!

,*:0+!0+!2*,!2A;!,$*+;70$!@#$2,!>0=#$20$2'!"-,!@#$2,!>0=0;,-.2!-+!#+20$9#0:!-+!
L*10-;-J!^M-GF;#+I!c*:*$-*I!OPPE_!@**$-+!-;!.0>10:0+!2*,!<60G-0;,A20+,0+!2-0!

#=0$!$01*,-#+001!>0.$-F!>0;<6-::0+I!>0,0$!-+!;,**,!9-?+!#G!@-;:A+2-.0!F$-+<-F0;!
,#0!,0!F*;;0+!-+!60,!<60G-;<60!2#G0-+'!N0+!*+20$!=##$2001!=*+!$01*,-#+001!

>0.$-F!-;!2*,!$0;A1,*,0+!.0G*::01-?:0$!0+!2A;!1*+.0$!,0!#+,6#A20+!9-?+'!

!
R#<6!9-?+!0$!$020+0+!**+!,0!=#$0+!@**$#G!=001!100$1-+.0+!0+!##:!;#GG-.0!

2#<0+,0+!20!=##$:0A$!.0=0+!**+!-+;,$AG0+,001!#+20$@-?;I!=**:!#G!20!$020+!2*,!

#F!:#$,0!,0$G-?+!G0,!G-+20$!-+;F*++-+.!G00$!$0;A1,**,!,0!>06*10+!-;'!"0!
$0;A1,*,0+!@#$20+!##:!;+0110$!>06**12'!C1;!60,!@-;:A+20F$#.$*GG*!2*+!##:!

+#.!#=0$1*20+!-;I!-;!20!:0A;!;+01!.0G**:,!^M:0GFI!TUQZ_'!
!

B0,!#+20$;<60-2!,A;;0+!$01*,-#+010!0+!-+;,$AG0+,010!:0++-;!-;!;#G;!0$.!1*;,-.!,0!

G*:0+'!8+!^R*11I!a$*\I!/-+!C1-I!4$#@10\I!"0L*$#-;I!!
L<a#@0+I!Y-,,*I!Y-+,#I!R6#G*;!i!jA;#7I!OPPT_I!@#$2,!2**$#G!20!+#,-0!=*+!00+!

P76@"P'!.0H+,$#2A<00$2%!00+!@-;:A+2-.!#>?0<,!:*+!0+0$9-?2;!@#$20+!#F.0=*,!*1;!
00+!$0;A1,**,!=*+!00+!>0@0$:-+.!0+!*+20$9-?2;!*1;!00+!1#;;,**+20!^,0!

G*+-FA10$0+_!0+,-,0-,'!B0,!:*+!@#$20+!#F.0=*,!*1;!20!G0+,*10!>$A.!,A;;0+!

<#+<0F,A010!0+!-+;,$AG0+,010!:0++-;!^N+.01>$0<6,I!/0$.;,0+!i!D@0!Wk.0;,0+I!
OPPU_'!"**$+**;,!2#0,!R*11!-+!^R*11I!OPTP_!60,!=##$;,01!#G!+**;,!-+;,$AG0+,010!

0+!!$01*,-#+010!:0++-;!0+!20!+#,-0!=*+!20!F$#<0F,I!+#.!00+!,\F0!:0++-;!,0!
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-+,$#2A<0$0+%!60,!<$\;,*11-0+0!<#+<0F,I!@**$G00!60,!*>;,$*<,-0F$#<0;!-+!20!

@-;:A+20!00+!F10:!@#$2,!.0.0=0+'!
!

"0!100$,60#$-0!=*+!5*+!B-010!^l$0A20+,6*1!8+;,-,AA,I!OPPU_!.**,!0$!=*+A-,!2*,!>-?!
60,!10$0+!=*+!00+!+-0A@!@-;:A+2-.!<#+<0F,!00+!**+,*1!01:**$!#F=#1.0+20!7*;0+!

#7!9#.0+**G20!+-=0*A;!@#$2,!2##$1#F0+I!@**$>-?!00+!;,002;!e$-?:0$0!=#$Gf!=*+!

20+:0+!#=0$!2-,!<#+<0F,!@#$2,!>0$0-:,'!B0,!@-;:A+20#+20$@-?;!G#0,!G0,!2090!
+-=0*A;!$0:0+-+.!6#A20+I!;-GF01!.090.2%!<#+<$00,!>0.-++0+!0+!*>;,$*<,!

0-+2-.0+'!

!
L0,!01:0!A-,>$0-2-+.!=*+!60,!:0++-;G#201I!:*+!-+!G00$!20,*-1!@#$20+!

**+.0.0=0+!#G!@*,!=##$!;##$,!:0++-;!60,!.**,!-+!20!@-;:A+20'!L**$!G0,!01:0!
A-,>$0-2-+.!@#$2,!60,!G#201!@01!<#GF10K0$!0+!#+,;,**+!0$!*110$10-!=0$>*+20+!

,A;;0+!20!=0$;<6-110+20!#+20$2010+!-+!60,!G#201'!"**$+**;,!-;!60,!9017;!=##$!

$01*,-07!;-GF010!G#20110+!G#0-1-?:!**+!,0!.0=0+!6#0!20!=#$G-+.!=*+!2090!;##$,0+!
:0++-;!F$0<-0;!9#A!:A++0+!=0$1#F0+'!8+!^N+.01>$0<6,!0,!*1'I!OPPU_!@#$2,!.0;,012!

2*,!20!=0$;<6-110+20!;##$,0+!:0++-;!+-0,!*F*$,!=*+!01:**$!0+!;,*F`=##$`;,*FI!

G**$!,0.01-?:0$,-?2!F*$*1101!@#$20+!.0=#$G2!-+!00+!2\+*G-;<6!F$#<0;'!B0,!.**,!
:#$,#G!#G!00+!.0H+,0.$00$20!:-?:!!#F!20!2\+*G-0:!,A;;0+!20!=0$;<6-110+20!

;##$,0+!:0++-;'!B0,!#+20$;<60-2!,A;;0+!20!=0$;<6-110+20!;##$,0+!:0++-;!-;!
=0$20$!+-0,!*>;#1AA,I!G**$!6*+.,!*7!=*+!20!0$=*$-+.!*7!=*+!20!>0,$#::0+0+!

^N+.01>$0<6,!0,!*1'I!OPPU_'!

!
3**;,!:0++-;I!@#$2,!##:!=**:!.0;F$#:0+!#=0$!=**$2-.6020+!9#*1;!>-?=##$>0012!

-+,AH,-0!-+!20!G00,:A+20%!00+!G0+,*10!=**$2-.60-2!#G!F1*,,0!0+!$A-G,07-.A$0+!
=##$!,0!;,0110+!-+!60,!6##72!0+!0$!>0@0$:-+.0+!#F!A-,!,0!=#0$0+!^lA?-,*I!&#+0;I!i!

j*G*G#,#I!OPPE_'!"*,!@-;:A+202-2*<,-0:!0+!60,!#+20$9#0:!6-0$+**$!$002;!00+!

1*+.0!6-;,#$-0!:0+,I!>1-?:,!@01!A-,!60,!70-,!2*,!G00$!2*+!6#+20$2!?**$!.01020+!
$002;!@0$2!+*.02*<6,!#=0$!20!$#1!=*+!-+,AH,-0!>-++0+!20!G00,:A+20!0+!6#0!2-,!

>-?!100$1-+.0+!,0!#+,@-::010+'!N$!9-?+!-+!2-0!,-?2!+-0A@0!@-;:A+20!

G00,:A+20G0,6#20+!#+,@-::012!0+!.0>$A-:,!@**$>-?!20!$#1!=*+!-+,AH,-0!00+!
.$#,0!$#1!-++*G'!N$!-;!-+!2-0!,-?2!0<6,0$!+-0,!.0;,$A<,A$00$2!@0,0+;<6*FF01-?:!

#+20$9#0:!.02**+!+**$!20!0770<,0+!=*+!2090!G0,6#20+'!
!

W#$,#GI!60,!#+20$9#0:!+**$!:0++-;!0+!20!100$F$#<0;;0+!2-0!2**$>-?!;F010+!-;!

<#GF10K!0+!20!-+9-<6,0+!:0+,!00+!1*+.0!6-;,#$-0'!N$!9-?+!=001!-+9-<6,0+!=0$:$0.0+!
0+!2090!@#$20+!;,002;!=0$20$!A-,.0>$0-2!0+!=0$7-?+2'!N<6,0$I!60,!#+20$9#0:!+**$!

@-;:A+2-.0!:0++-;!0+!20!.0$01*,00$20!100$F$#<0;;0+I!-;!+#.!1*+.!+-0,!*7.0$#+2%!
m''',60$0!-;!;,-11!*!1#+.!@*\!,#!.#n!^aA,-b$$09I!TUUZ_'!

2.2 Onderwijs 

8+!20!=#$-.0!F*$*.$**7!:@*G!+**;,!:0++-;!##:!20!100$F$#<0;;0+!^#G!,0!:#G0+!
,#,!2090!:0++-;_!*1!:#$,!**+!20!#$20'!8+!2090!F*$*.$**7!@#$2,!-+!G00$!20,*-1!

-+.0.**+!#F!2090!100$F$#<0;;0+'!"**$+**;,I!@-;:A+20!10$0+!=-+2,!-+!20!F$*:,-?:!

F1**,;!-+!00+!:1*;1#:**1!^#7!,6A-;!>-?!60,!6A-;@0$:!G*:0+_S!0$!-;!2A;!+-0,!0<6,!
;F$*:0!=*+!00+!1*>#$*,#$-AG`+"''$%;!0+!9-?+!0$!*110$10-!*+20$0!7*<,#$0+!2-0!G00!

00+!$#1!;F010+!>-?!60,!10$0+!=*+!@-;:A+20'!D#:!#F!2090!7*<,#$0+!@#$2,!-+!2090!
F*$*.$**7!+*20$!-+.0.**+'!

!
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c#*1;!-+!20!=#$-.0!F*$*.$**7!>0;<6$0=0+I!9-?+!0$!=001!$020+0+!**+!,0!@-?90+!#G!-+!

60,!@-;:A+20#+20$@-?;!=##$*1!,0!$-<6,0+!#F!$01*,-#+010!@-;:A+20'!R#<6!>1-?:,!2*,!
#+2*+:;!*110!.#020!>02#01-+.0+!2-0!0$!>-?!00+!2#<0+,!9-?+!#G!2-,!9#!,0!2#0+I!20!

F$*:,-?:!@00$>*$;,-.0$'!
!

)00$1-+.0+!>1-?:0+!#=0$!60,!*1.0G00+!00+!;,0$:0!=##$:0A$!,0!60>>0+!=##$!

-+;,$AG0+,010!@-;:A+20!^M-0$F-+;:*I!OPPQ_'!N0+!=*+!20!^=010_!$020+0+!2-0!
6-0$=##$!**+.0=#0$2!@#$2,I!-;!2*,!100$1-+.0+!=**:!F$*:,-;<6!.0#$-J+,00$2!9-?+!0+!

2A;!=##$*1!.07#<A;,!9-?+!#F!60,!#F1#;;0+!=*+!<#+<$0,0!F$#>10G0+'!)00$1-+.0+!9-?+!

=001!G-+20$!.0$-<6,!#F!60,!$0710<,0$0+!#=0$!=*$-*,-0;!#F!20!;F0<-7-0:0!
=$**.;,011-+.!^M-0$F-+;:*I!OPPQ_'!D#:!9-?+!100$1-+.0+!@011-<6,!.0=#01-.!=##$!60,!

>01#+-+.;*;F0<,%!00+!.#02!*+,@##$2!0+!2**$G00!20!>01#+-+.!#F!00+!;F0<-7-0:0!
#F.*=0!-;!;+01!0+!9-<6,>**$!^M:0GFI!TUQZ_'!50$20$!:*+!60,!>01*+.!=*+!20!

$01*,-#+010!@-;:A+20!@011-<6,!.0+A*+<00$2!@#$20+'!c#A20+!*110!.$#,0!

-+=0;,0$-+.0+!2-0!.0F**$2!9#A20+!.**+!G0,!60,!=#1102-.!-+F*;;0+!=*+!$01*,-#+010!
@-;:A+20!@01!,#,!>0,0$0!$0;A1,*,0+!10-20+!^M-0$F-+;:*I!OPPQ_d!

!

D#:!-;!60,!.#02!#G!,0!:-?:0+!+**$!."#-""7-$%;"%!2-0!@-;:A+20!10$0+'!"-,!
D+20$9#0:!=*+!D+20$@-?;!=-+2,!F1**,;!-+!00+!6*=#E!@-;:A+20!>!:1*;!0+!-;!

2**$G00!00+!*+20$0!.$#0F!100$1-+.0+!*1;!>-?=##$>0012!00+!.$#0F!=@#!@-;:A+20!
>!100$1-+.0+'!)00$F$#<0;;0+!0+!10;*<,-=-,0-,0+!G#0,0+!2**$#F!*7.0;,0G2!@#$20+'!

!

o-,!#+20$9#0:!-;!.0>10:0+!2*,!6*=#!100$1-+.0+!#=0$!60,!*1.0G00+!F$#2A<,.0$-<6,!
9-?+!0+!6A+!G#,-=*,-0!6*10+!A-,!#F!:#$,0!,0$G-?+!$0;A1,*,0+'!B0,!9-?+!G00$!

e2#0+0$;f!0+!e>0;1-;;0$;f!2*+!e20+:0$;f!^W#1>!100$;,-?10+_!^D#G0+;I!OPP[_'!50$20$!
-;!A-,!#+20$9#0:!.0>10:0+!2*,!6*=#!100$1-+.0+!#=0$!G-+20$!<#.+-,-0=0!

=**$2-.6020+!>09-,,0+!2*+!=@#!100$1-+.0+'!c0!60>>0+!G-+20$!*>;,$*60$0+2!

=0$G#.0+!0+!20!;+0160-2!=*+!10$0+!-;!1*.0$'!D#:!>1-?:,!2*,!90!#FF0$=1*::-.0$!
$0710<,0$0+!0+!;+0110$!,0=$020+!9-?+!G0,!00+!*+,@##$2!^L-<601;I!OPPZ_'!

!

DG!,0.0G#0,!,0!:#G0+!**+!20!f2#0+0$f!100$;,-?1!=*+!20!6*=-;,I!9#A!00+!6*=#!
2-2*<,-0:!*<,-=0$0+20!@0$:=#$G0+!G#0,0+!>0=*,,0+!^D#G0+;I!OPP[_!^50$G**;I!

OPPQ_'!5##$>0012%!#A20!;,#7!G#0,!*<,-07!60$6**12!@#$20+!-+!F1**,;!=*+!@#$20+!
**+.0;,-F,!^L-<601;I!OPPZ_'!3**;,!*<,-=0$0+20!@0$:=#$G0+I!9#A!00+!-20*10!6*=#!

2-2*<,-0:!9-<6!G#0,0+!$-<6,0+!#F!60,!F$-::010+I!A-,2*.0+I!0+!<#.+-,-07!*<,-=0$0+!

=*+!100$1-+.0+!^B*G0$I!OPTP_'!
!

B*=-;,0+!>1-?:0+!=0$20$!.0=#01-.!=##$!20!$01*,-0!G0,!20!2#<0+,I!00+!=0-1-.0!;700$!
-+!20!:1*;!0+!00+!F#;-,-0=0!;,-GA10$0+20!6#A2-+.!=*+!20!2#<0+,'!N0+!2#<0+,!

2-0+,!6-0$!$0:0+-+.!G00!,0!6#A20+!>-?!60,!;<60FF0+!=*+!60,!?A-;,0!F02*.#.-;<60!

:1-G**,!^B*G0$I!OPTP_'!

2.3 Probleemaanpak 

B0,!@-;:A+2-.0!#+20$@0$F!-+!2-,!D+20$9#0:!=*+!D+20$@-?;!-;!G00,:A+20'!

L00,:A+20!#F!20!6*=#!-;!60,!2##$20+:0+!2##$$0:0+0+!=*+!G00,:A+2-.0!7-.A$0+'!
B0,!-;!2**$G00!*+20$;!2*+!G00,:A+20!#F!60,!=@#I!@**$!G00,:A+20!##:!+00$!

:#G,!#F!60,!7#$GA10$0+!=*+!=0$G#020+;!0+!2090!>0@-?90+'!
!
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DG!G00,:A+2-.0!#F.*=0+!,0!G*:0+I!G#0,0+!100$1-+.0+!20!G00,:A+2-.0!7-.A$0+!

.#02!2##$9-0+I!00+!F1*+!G*:0+!6#0!20!#F.*=0!#F!,0!1#;;0+!0+!2-,!F1*+!=0$=#1.0+;!
A-,@0$:0+'!B0,!#F;,0110+!=*+!2-,!F1*+!-;!=##$!100$1-+.0+!1*;,-.!0+!2**$#G!-;!60,!

.#02!#G!100$1-+.0+!6*+2$0-:-+.0+!,0!>-020+!2-0!60+!2**$>-?!:A++0+!601F0+'!
!

Y#1\*!@#$2,!>0;<6#A@2!*1;!00+!=*+!20!.$#+210..0$;!=*+!00+!;\;,0G*,-;<60!

F$#>100G**+F*:'!B-?!6007,!-+!^Y#1\*I!TUXQ_I!00+!;,*+2**$2@0$:!#F!2-,!.0>-02I!
A-,00+.090,!@01:0!#F1#;;-+.;;,$*,0.-0J+!.06*+,00$2!:A++0+!@#$20+!>-?!60,!

#F1#;;0+!=*+!F$#>10G0+'!8+!=#.01=1A<6,!@**$!60,!@0$:!=*+!Y#1\*!#F!+00$!:#G,'!

!
Y#1\*!;,01,!2*,!>-?!60,!#F1#;;0+!=*+!F$#>10G0+I!?0!E!7*;0+!2##$1##F,%!>0.$-?F0+!

@*,!.0=$**.2!@#$2,I!00+!F1*+!#F;,0110+I!60,!F1*+!A-,=#$0+I!0+!,0$A.>1-::0+'!/-?!
01:0!7*;0!6007,!Y#1\*!60A$-;,-0:0+!#F.0;,012!2-0!?0!:A++0+!601F0+!*1;!?0!=*;,1##F,'!

!

DG!60,!F$#>100G!,0!>0.$-?F0+I!-;!60,!$**29**G!60,!.0=$**.20!0+!20!.0.0=0+;!#F!
00+!$-?!,0!90,,0+!-+!00+!>$A-:>*$0!+#,*,-0I!0=0+,A001!**+.0=A12!G0,!00+!,0:0+-+.'!

!

DG!00+!F1*+!#F!,0!;,0110+I!:*+!60,!601F0+!?0!>0@A;,!20!=$**.!,0!;,0110+!#7!?0!00+!
20$.01-?:!F$#>100G!*1!00$20$!60>,!.09-0+'!c#!?*I!2*+!:A+!?0!60,!$0;A1,**,!2**$=*+!

#7!20!#F1#;;-+.;G0,6#20!@011-<6,!60$.0>$A-:0+'!C1;!60,!F$#>100G!+-0A@!=##$!?0!
-;I!.*!?0!+*!#7!0$!;,011-+.0+!9-?+!2-0!=*+!,#0F*;;-+.!9-?+I!.*!?0!;\;,0G*,-;<6!+*!@*,!

?0!@01!:A+,!>0$0:0+0+!**+!20!6*+2!=*+!20!.0.0=0+;I!#7!.*!?0!?A-;,!+*!@01:0!

.0.0=0+;!?0!+#2-.!60>,!#G!60,!.0=$**.2!A-,!,0!$0:0+0+'!
!

8;!00+!F1*+!00+G**1!#F.0;,012I!2*+!@0$:!?0!2-,!F1*+!A-,I!@**$>-?!?0!-+!01:0!
A-,@0$:-+.;;,*F!?0!+*.**,!#7!2090!<#$$0<,!-;'!

!

C1;!?0!20!#F1#;;-+.!60>,!.0=#+20+I!2*+!>1-:!?0!,0$A.!#G!+*!,0!.**+!#7!20!#F1#;;-+.!
<#$$0<,!-;'!

!

!
!

!
!

!
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3 Methode 
"-,!6##72;,A:!>0;<6$-?7,!6#0!60,!#+20$9#0:!-;!A-,.0=#0$2'!"0!=0$;<6-110+20!

#+20$9#0:;*<,-=-,0-,0+!9-?+!-+!*F*$,0!F*$*.$*70+!>0;<6$0=0+'!
!

3%."7&6"*+)@'$($'"$'# I"+@/7"("%#$%#

/0F*10+!2001+0G0$;!0+!<#+,$#10.$#0F! V'T!

D+,@0$F!0+!#+,@-::01-+.!=*+!60,!G*,0$-**1!! V'O!

8+90,!=*+!60,!G*,0$-**1!>-?!20!0KF0$-G0+,.$#0F!^F$#<02A$0_! V'V!

"07-+-J$0+!#+20$9#0:;-+;,$AG0+,0+!

D+,@0$F!0+!#+,@-::01-+.!=*+!20!,#0,;!

V'E!

C7+0G0+!=*+!20!,#0,;!`p!2*,*=0$9*G01-+.! V'X!

50$@0$:0+!=*+!20!2*,*=0$9*G01-+.!`p!#+20$9#0:;-+7#$G*,-0! V'Z!

C+*1\;0!=*+!20!#+20$9#0:;-+7#$G*,-0! V'Q!

!

3.1 Deelnemers en controlegroep 

2001+0G0$;!

c#*1;!>0;<6$0=0+!-+!F*$*.$**7!T'O!@#$2,!60,!#+20$9#0:!A-,.0=#0$2!-+!60,!0+-.0!
@-;:A+20!/!<1A;,0$!=*+!BC5D!E'!"0!2001+0G0$;!**+!2-,!#+20$9#0:!>0;,**+!2A;!

A-,!20!100$1-+.0+!=*+!2-,!<1A;,0$!^;F0<-7-0:!60,!<1A;,0$!BEC!@-;/X_'!8+!2-,!=0$;1*.!
9*1!+**$!20!100$1-+.0+!A-,!2-,!<1A;,0$!@#$20+!.0$070$00$2!*1;!20!"OP"7$L"%';76"P'!

!

4#+,$#10.$#0F!
c#*1;!.090.2!-;!0$!2-,!;<6##1?**$!;10<6,;!bb+!@-;:A+20!/!<1A;,0$'!B0,!-;!2A;!+-0,!
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#+20$9#0:!+*,AA$1-?:!20!;10<6,0!100$F$0;,*,-0;!0+!?0!:A+,!?0!+*,AA$1-?:!*7=$*.0+!#7!
?0!60,!+-0,!*+20$;!G#0,!.**+!**+F*::0+'!&*I!-:!20+:!2*,!60,!*+20$;!G#0,!@#$20+!

**+.0F*:,'!L**$!0$!9-,!00+!90:0$0!$0:!-+!@*,!?0!*1;!2#<0+,!*+20$;!:A+,!2#0+!2*+!

@*,!.*+.>**$!-;'!

3454645 8+$&9**'$%'!'#)'$!

8:!60>!=##$!G09017!20!=#1.0+20!**+=A110+20!0-;0+!.07#$GA100$2'!"0!,*>01!-;!*1;!

=#1.,!#F.0>#A@2%!F0$!$0.01!-+!20!,*>01!-;!-+!20!00$;,0!:#1#G!00+!-20+,-7-<*,-0!

#F.0+#G0+I!-+!20!,@0020!:#1#G!00+!#G;<6$-?=-+.'!
!!

"$+# 3L+@/7$8($%;#

N`X! 100$1-+.0+!60>>0+!00+!+*;1*.@0$:!#G!,0!10$0+!

N`Z! 20!100$2#010+!:A++0+!077-<-J+,!@#$20+!>06**12!

!

"090!**+=A110+20!0-;0+!9-?+!6-0$#+20$!,#0.01-<6,'!!
!

N`X%!)00$1-+.0+!60>>0+!00+!+*;1*.@0$:!#G!,0!10$0+!

C22-,-#+001!>06*+20120!;,#7!G#0,!*1;!+*;1*.@0$:!=##$!100$1-+.0+!>0;<6-:>**$!
9-?+'!R-?20+;!20!10;!9#A!00+!100$1-+.!;,#7!:A++0+!>0.$-?F0+!0+!.02A$0+20!20!10;!

:A++0+!#+,6#A20+I!2*,!@-1!+-0,!90..0+!2*,!20!100$1-+.!2-,!1*+.2A$-.!#+,6#A2,'!
N0+!100$1-+.!G#0,!:#$,#G!-+!;,**,!9-?+!9-<6!.#02!=##$!,0!>0$0-20+!#F!60,!

F$#07@0$:'!"**$=##$!-;!<#+<$00,!G*,0$-**1!+#2-.%!**+,0:0+-+.0+I!00+!F$-+,I!,0:;,!

#F!00+!010:,$#+-;<60!100$#G.0=-+.I!0,<'!
!

B-0$>-?!G#0,!-:!,0$A.20+:0+!**+!20!@-;:A+202#<0+,!0+!`;0<,-010-20$!=*+!20!
>#=0+>#A@!BC5D!0+!5]D!L*$<!(#01#7;!=*+!60,!4*$G01!4#110.0!-+!D120+9**1'!8+!

60,!>0.-+!=*+!G-?+!#F10-2-+.!,#,!@-;:A+202#<0+,!60>!-:!;,*.0!.01#F0+!#F!2090!

;<6##1!0+!6-?!@*;!2**$>-?!G-?+!;,*.0>0.010-20$'!8:!9-0!L*$<!(#01#7;!*1;!00+!900$!
<*F*>010!@-;:A+202#<0+,I!60>!-+20$,-?2!0+#$G!=001!=*+!60G!.0100$2!0+!*<6,0$*7!

.09-0+!6007,!6-?!=001!-+=1#02!.06*2!#F!G-?+!F$#70;;-#+010!#+,@-::01-+.'!

!
c#!:*+!-:!G0!+#.!60$-++0$0+!2*,!6-?!0+!-:!G0,!01:**$!F$**,,0+!#=0$!20!

*7@0.-+.0+!2-0!?0!*1;!;<6##1!G**:,!>-?!20!:0A90!=##$!00+!@-;:A+20G0,6#20'!8:!
:*+!G0!60$-++0$0+!2*,!6-?!=0$,0120!2*,!90!?*$0+!.01020+!=##$!a0,*1!0+!(A-G,0!

6*220+!.0:#90+!0+!2*,!2090!G0,6#20!.#02!>0=-01'!B-?!@*;!=*+!G0+-+.!2*,!=*+A-,!

2-2*<,-;<6!##.FA+,!0$!G0,6#20+!>0;<6-:>**$!@*$0+!2-0!G-;;<6-0+!@01!-0,;!G00$!
=0$*+,@##$2!@*$0+'!L**$!+**$!9-?+!G0+-+.!6*220+!2090!G0,6#20+!00+!**+,*1!



`!OV!`!

>01*+.$-?:0!>09@*$0+!,0+!#F9-<6,0!=*+!20!G0,6#20!a0,*1!0+!(A-G,0'!Nb+!=*+!2-0!

>09@*$0+!@*;!2*,!2090!G0,6#20+!.00+!2A-201-?:0!#=0$9-<6,0+!6*220+!2-0!=##$!
100$1-+.0+!#F!00+!$-?!90,,0+!@*,!+A!0-.0+1-?:!.0100$2!G#0;,!9-?+'!"090!

0KF1-<-,0$-+.0+!@*$0+!+**$!9-?+!G0+-+.!?A-;,!0$.!@**$20=#1!0+!100$1-+.0+!
G#0;,0+!-+!;,**,!9-?+!#G!2090!0$#F!+*!,0!;1**+'!

!

L0,!>0,$0::-+.!,#,!2-,!#+20$9#0:!=*+!#+20$@-?;I!-;!+A!?A-;,!2-,!1**,;,0!00+!
**+2*<6,;FA+,'!8+!20!10;;0+!9*1!-:!?A-;,!))%(5--"%."!9*:0+!.**+!>06*+2010+!G0,!

20!100$1-+.0+S!9*:0+!2-0!?A-;,!+0,!%$"'!-+!20!G0,6#20!a0,*1!0+!(A-G,0!;,**+'!!

!
N`Z%!)00$2#010+!:A++0+!077-<-J+,!@#$20+!>06**12!

c#*1;!00$20$!>0;<6$0=0+!*1;!$*+2=##$@**$20I!20!;,#7!2-0+,!-+!TZ!@0:0+!
>06*+2012!,0!9-?+!0+!20!100$1-+.0+!G#0,0+!2*+!:1**$!9-?+!=##$!20!,#0,;'!!

!

DF!>*;-;!=*+!20!6#0=00160-2!;,#7!*1;G020!20!<#GF10K-,0-,!2**$=*+!^9-0!6##72;,A:!
T_I!:*+!=*+!,0=#$0+!*1!.0;,012!@#$20+!2*,!20!F1*++-+.!:$*F!-;'!)0;;0+!G#0,0+!

2**$#G!900$!.#02!2##$2*<6,!9-?+!#G!0$=##$!,0!9#$.0+!2*,!?0!9#!077-<-J+,!G#.01-?:!

9#=001!G#.01-?:!>0$0-:,'!4#+<$00,!6#A2,!2-,!-+!2*,!-:!20!100$1-+.0+!G0,!
*<,-=-,0-,0+!>09-.!@-1!60>>0+I!2-0!0$=##$!9#$.0+!2*,!90!9-+=#1!G0+,**1!>09-.!9-?+'!

"A;!+-0,%!00$;,!=*+!*110;!#=0$+0G0+!=*+!60,!>#$2!0+!F*;!2**$+*!G0,!2*,.0+0!@*,!
#=0$.0;<6$0=0+!-;I!**+!20!;1*.!.**+'!"*,!9-?+!=0$1#$0+!G-+A,0+!2-0!##:!*+20$;!

>0;,002!6*220+!:A++0+!@#$20+'!)00$1-+.0+!G#0,0+!9#!;+01!G#.01-?:!9#!9-+=#1!

G#.01-?:!>09-.!9-?+'!C1!60,!=##$>0$0-20+20!@0$:!2**$=##$!G#0,!9#!:#$,!G#.01-?:!
9-?+!-+!20!10;'!

3.2.2 Ontwerpafwegingen: kennisbladen 

DF!>*;-;!=*+!20!0-;0+!A-,!20!1-,0$*,AA$!0+!20!**+=A110+20!$*+2=##$@**$20+!
^;0<,-0!V'O'T'T_!0+!0-;0+!^;0<,-0!V'O'T'O_!G#0,!60,!#+20$@-?;!#+,@#$F0+!@#$20+'!

B-0$>-?!G#0,0+!*7@0.-+.0+!.0G**:,!@#$20+!,A;;0+!;,$-?2-.0!0-;0+!0+!
$*+2=##$@**$20+!0+!G#0,!A-,0-+201-?:!00+!:0A;!@#$20+!.0G**:,!6#0!20!10;;0+!

<#+<$00,!**+!,0!F*::0+'!

!
L0,!+*G0!20!=#1.0+20!$*+2=##$@**$20+!0+!0-;0+!9-?+!;,0$:!>0F*10+2!.0@00;,!

=##$!20!:0A90!=##$!60,!.0>$A-:!=*+!20!:0++-;>1*20+'!"0!,*>01!-;!*1;!=#1.,!

#F.0>#A@2%!F0$!$0.01!-+!20!,*>01!-;!-+!20!00$;,0!:#1#G!00+!-20+,-7-<*,-0!
#F.0+#G0+I!-+!20!,@0020!:#1#G!00+!#G;<6$-?=-+.'!

!

(`T! "0!10;;,#7!2-0+,!-+!TZ!10;;0+!>06*+2012!,0!@#$20+!

N`T! 100$1-+.0+!9-?+!G0+,**1!*<,-07!0+!!10$0+!2##$!**+!60,!@0$:!,0!9-?+!

N`X! )00$1-+.0+!60>>0+!00+!+*;1*.@0$:!#G!,0!10$0+!

N`Z! "0!100$2#010+!:A++0+!077-<-J+,!@#$20+!>06**12!

!

L0,!60,!##.!#F!2090!$*+2=##$@**$20+!0+!0-;0+I!-;!20!=$**.!2-0!-:!G0!.0;,012!

60>I!20!=#1.0+20'!8:!.*!00+!**+,*1!9*:0+!0K,$*!,#0=#0.0+!,0+!#F9-<6,0!=*+!20!
G0,6#20!a0,*1!0+!(A-G,0S!G**$!

!
!



`!OE!`!

6#0!:*+!-:!0$!+A!=##$!9#$.0+!2*,!G0,!=##$!100$1-+.0+!

G-+-G*10!=##$>0$0-2-+.;,-?2!!"!20!10;I!100$1-+.0+!9#!
*<,-07!G#.01-?:!G0,!20!;,#7!**+!20!.*+.!9-?+!0+!2*,!

=0$:$0.0+!-+9-<6,0+!,-?20+;!2090!*<,-=-,0-,0+!#F!20!
00+!#7!*+20$0!G*+-0$!@#$20+!=*;,.010.2!9#2*,!90!

1*,0$!*1;!+*;1*.@0$:!.0$**2F100.2!:A++0+!@#$20+d!

!
!

B0,!*+,@##$2!#F!2090!=$**.!!60>!-:!.0=#+20+!-+!077-<-J+,!-+.0$-<6,0!<0+,$**1!

.010-20!10;*<,-=-,0-,0+I!#+20$;,0A+2!G0,!2**$#F!;F0<-7-0:!#F`G**,!#+,@-::0120!
:0++-;>1*20+'!

!
B0,!@##$2!:0++-;>1*2!-;!@011-<6,!00+!>00,?0!G-;10-20+2'!/06*1=0!2*,!0$!#F.02*+0!

:0++-;!#F!@#$2,!=*;,.010.2I!9#A!?0!60,!##:!:A++0+!#F=*,,0+!*1;!00+!;##$,!

@0$:>#0:!@**$!100$1-+.0+!G00!@0$:0+'!"0!:0++-;>1*20+!9-?+!#+,@#$F0+!*1;!
.0H+,0.$00$2!#+20$2001!=*+!!60,!^100$_F$#<0;!-+!20!:1*;'!"0!:0++-;>1*20+!@#$20+!

**+!100$1-+.0+!A-,.020012!@*++00$!2090!>0+#2-.2!9-?+'!DF!2090!:0++-;>1*20+!9-?+!

$002;!7-.A$0+!0+!,0:;,0+!**+.0>$*<6,'!"0!7-.A$0+!0+!0=0+,A010!,0:;,0+!9-?+!$002;!
**+.0>$*<6,!#G!00+!**+,*1!$020+0+%!

• )00$1-+.0+!:A++0+!G0,00+!=*+A-,!00+!>0F**120!>0.-+;-,A*,-0!**+!20!.*+.!
0+!6#0=0+!2**$=##$!+-0,!00$;,!.02A$0+20!>-?=##$>0012!X!G-+A,0+!00$;,!

-0,;!#=0$!,0!+0G0+!=*+!60,!>#$2'!B-0$G00!@#$2,!>01*+.$-?:0!,-?2@-+;,!

.06**12'!
• "0!7-.A$0+!0+!,0:;,0+!.0=0+!00+!=##$;,$A<,A$0$-+.S!6-0$2##$!@#$2,!0$!

>-?=##$>0012!=##$!.09#$.2!2*,!0$!=#12#0+20!$A-G,0!-;!=##$!100$1-+.0+!#G!
9*:0+!=*;,!,0!10..0+'!N$!6#07,!>-?=##$>0012!+-0,!6*1=0$@0.0!e.0F$-0.012f!,0!

@#$20+!#G2*,!0$!F1#,;01-+.!.00+!$A-G,0!G00$!-;!#F!20!>1*29-?20!-+!60,!

;<6$-7,'!
!

B#0!@#$2,!00+!:0++-;>1*2!.0>$A-:,!-+!20!:1*;d!)00$1-+.0+!@#$20+!-+!20!:1*;!

**+.0;,AA$2!#G!.02A$0+20!00+!>0F**120!,-?2!00+!*<,-=-,0-,!G0,!60,!:0++-;>1*2!
A-,!,0!=#0$0+'!50$=#1.0+;!=-+2,!0$!00+!<0+,$*10!>0;F$0:-+.!F1**,;!0+!:A++0+!

100$1-+.0+!6A+!:0++-;>1*2!**+=A110+!G0,!20!-+9-<6,0+!A-,!20!>0;F$0:-+.'!
)00$1-+.0+!:A++0+!9#!G0,00+!**+!20!;1*.I!0+!60>>0+!90!9-<6!*1100+!>09-.!

.06#A20+!G0,!2-0!*<,-=-,0-,0+!2-0!e-+9-<6,!@**$20,#0=#0.0+2f!@*$0+'!3*!20!10;!

9-?+!20!-+9-<6,0+!=*;,.010.2!0+!:A++0+!90!2*,!1*,0$!0$!#F!+*;1**+'!c-0!60,!
=##$>0012!6-0$#+20$!#G!60,!<#+<$00,!,0!G*:0+!

!

!

5##$>0012!

8+!20!00$;,0!10;;0+!@#$2,!20!;,#7!A-,!20!#+20$>#A@!G0,!
>0,$0::-+.!,#,!20!=1*::0!G00,:A+20!*<,-07!60$6**12'!Nb+!=*+!

20!#+20$@0$F0+!>0,$07,!20!=1*::0!7-.A$0+!G0,!20!

>-?>06#$0+20!#FF0$=1*:,07#$GA10;'!DG!
#FF0$=1*:,0>0$0:0+-+.0+!,0!:A++0+!G*:0+!-+!20!=1*::0!

G00,:A+20I!-;!60,!A-,0$**$2!=0$0-;,!2*,!?0!20!;,*+2**$2!
=1*::0!G00,:A+207-.A$0+!:0+,I!*1;G020!20!>-?>06#$0+20!

#FF0$=1*:,07#$GA10;'!B0,!#+20$@-?;!#G!20!

#FF0$=1*:,07#$GA10;!,0!60$6*10+I!-;!*1;!=#1.,!#+,@#$F0+'!



`!OX!`!

!

N0+!:0++-;>1*2!-;!;F0<-7-0:!6-0$=##$!#+,@-::012'!DF!2-,!
:0++-;>1*2!-;!$002;!00+!#=0$9-<6,!.0G**:,!=*+!*110!=1*::0!

7-.A$0+!2-0!20!100$1-+.0+!G#0,0+!>0600$;0+'!"090!9-?+!
9#2*+-.!#F!60,!:0++-;>1*2!.0F1**,;,!2*,!0$!=#12#0+20!$A-G,0!

-;!#G!1*,0$!>-?!,0!;<6$-?=0+'!/-?!**+=*+.!=*+!20!10;!-;!2-,!

:0++-;>1*2!>0;<6-:>**$!=##$!20!100$1-+.0+!#G!G00!,0!
@0$:0+'!8+!20!10;!@#$20+!100$1-+.0+!2##$!G-?!**+.0;,AA$2!

#G!+*!,0!20+:0+!#=0$!20!"$;"%+@/)PP"%!=*+!^00+!;010<,-0!

=*+_!7-.A$0+'!c0!G#0,0+!>-?=##$>0012!>020+:0+!2*,!00+!
=-0$:*+,!E!$0<6,0!6#0:0+!6007,I!E!.01-?:0!9-?20+!0+!2*,!20!

#=0$;,**+20!9-?20+!0=0+@-?2-.!9-?+'!C1;!90!6-0$!9#f+!O!
G-+A,0+!#=0$!60>>0+!+*.02*<6,I!@#$2,!60,!<0+,$**1!

>0;F$#:0+'!)00$1-+.0+!=0$,0110+!@*,!90!60>>0+!>02*<6,!0+!

9#+#2-.!@#$2,!2-,!2##$!G-?!^0=0+,A001!<0+,$**1!.010-2_!
**+.0=A12'!DF!60,!>#$2!-;!60,!:0++-;>1*2!.0F$#?0<,00$2!0+!

:*+!-:!**+.0=0+!-+!20!7-.AA$!6#0!?0!2090!0-.0+;<6*FF0+!

**+.007,%!$0<6,0!6#0:;\G>#10+I!0=0+@-?2-.60-2;\G>#10+I!
0,<'!50$=#1.0+;!;,AA$!-:!20!:1*;!**+!2*,!90!2-,!-+!20!7-.AA$!

G#0,0+!**+>$0+.0+!0+!2*,!90!=0$=#1.0+;!=##$!20!=#1.0+20!
7-.A$0+!#F!60,!:0++-;>1*2!2090!##:!G#0,0+!**+>$0+.0+'!"-,!

@#$2,!2*+!1*,0$!@00$!<0+,$**1!>0;F$#:0+'!DF!=0$.01-?:>*$0!

@-?90!@#$20+!20!#FF0$=1*:,07#$GA10;!0+!20!-+,AH,-0=0!
>0@-?90+!6-0$=##$!>06*+2012'!"090!7#$GA10;!G0,!

>-?>06#$0+20!-+,AH,-0=0!>0@-?90+!10..0+!100$1-+.0+!9017!=*;,!
#F!60,!:0++-;>1*2'!!

!

3*!*71##F!=*+!20!10;!60>>0+!100$1-+.0+!00+!60120$!#=0$9-<6,!
=*+!20!=1*::0!G00,:A+20I!@*,!90!*1;!+*;1*.@0$:!:A++0+!

.0>$A-:0+!#7!^-+2-0+!+#2-._!*1;!#=0$9-<6,!#G!=*+!,0!10$0+'!

!

!

8+!2-,!=##$>0012!@#$2,!>0;<6$0=0+!2*,!100$1-+.0+!2A;!G0+,**1!900$!*<,-07!9-?+!0+!

<0+,$**1!**+.0>$*<6,0!,60#$0,-;<60!0KF1-<-,0$-+.0+!&"-H!=*;,10..0+'!8:!F0$;##+1-?:!
=-+2!60,!900$!@**$20=#1!2*,!100$1-+.!00$;,!9017!*<,-07!0$.0+;!#=0$!+*20+:0+!0+!+*!

*71##F!9017!00+!0KF1-<-,0$-+.!=*;,10..0+'!B-0$G00!20+:!-:!2*,!20!,60#$-0!>0,0$!
>0:1-?7,!2*+!2*,!90!20!,60#$-0!:*+,`0+`:1**$!=##$.0;<6#,012!60>>0+!.0:$0.0+'!

C*+!20!*+20$0!:*+,!G#0,!?0!0$!?A-;,!@00$!=##$!@*:0+!#G!100$1-+.0+!<#+,-+A!,0!

=0$,0110+!@*,!90!G#0,0+!#F;<6$-?=0+'!"**$!@#$20+!90!?A-;,!@00$!G0+,**1!1A-!=*+!
0+!2*,!-;!+A!+0,!@*,!-:!+-0,!+*;,$007!-+!G-?+!10;;0+'!L0,!20!6-0$>#=0+!>0;<6$0=0+!

10;**+F*:!20+:!-:!00+!.#020!>*1*+;!.0=#+20+!,0!60>>0+!-+!2090!*7@0.-+.'!
!

"090!10;**+F*:!9#$.,!0$=##$!2*,!)--"!100$1-+.0+!#F!2*,!G#G0+,!G0,!F$0<-0;!

."&"-H."!;,#7!>09-.!-;'!"*,!.012,!+-0,!*1100+!=##$!20!+-0A@0!,60#$-0!2-0!>06*+2012!
@#$2,!#7!20!#A20!,60#$-0!2-0!60$6**12!@#$2,S!##:!G*:0+!*110!100$1-+.0+!-+!20!

:1*;!;,002;!F$0<-0;!20901720!#F.*=0+'!B0,!.$#,0!=##$2001!0$=*+!-;!2*,!0$!@*++00$!
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3.2.3 Ontwerpafwegingen: kegelonderzoek 
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3.2.4 Ontwerpafwegingen: reflecties 

N-;!N`V!=*+A-,!60,!1-,0$*,AA$#+20$9#0:!>0,$#7!e$0710<,0$0+!#=0$!.0G**:,0!

#F.*=0+f'!"0!$020+!2*,!-:!F0$;##+1-?:!6-0$!>01*+.!**+!60<6,I!-;!2*,!2-,!00+!
F$*:,-;<60!G*+-0$!-;!#G!0$=##$!,0!9#$.0+!2*,!20!+-0A@0!;,#7!.#02!("74"7*'!



`!OU!`!

@#$2,I!0+!2*,!100$1-+.0+!00+!^:10-+_!;,*F?0!>#=0+!20!;,#7!:#G0+!,0!;,**+'!&0!60>,!

60,!+-0,!G00$!#=0$!20!A-,10.!=*+!00+!-+2-=-2A010!;#GI!G**$!#=0$!00+!<*,0.#$-0!
=*+!;#GG0+'!)00$1-+.0+!9-?+!2**$2##$!-+!;,**,!20!,#0F*;;-+.!=*+!20!+-0A@0!;,#7!

>0,0$!,0!2##$9-0+'!
!

L-?+!F0$;##+1-?:0!0$=*$-+.!-;!2*,!-:!100$1-+.0+!20$.01-?:0!20+:*<,-=-,0-,0+!+-0,!9-0!

2#0+I!90:0$!+-0,!#F!20!6*=#'!R#<6!20+:!-:!2*,!60,!900$!@**$20=#1!-;!60,!@01!,0!
2#0+'!5*+2**$!2*,!-:!-+!20!10;;0+!2**$!00+!F10:!=##$!@-1!-+$A-G0+'!

!

B0,!-200!-;!#G!,-?20+;!20!10;;0+!*7!0+!,#0!,-?2!,0!$0;0$=0$0+!#G!100$1-+.0+!,0!1*,0+!
+*20+:0+!#=0$!20!,#0F*;;-+.!=*+!00+!+-0A@!@-;:A+2-.!<#+<0F,!-+!00+!>0F**120!

;0$-0!#F.*=0+'!"090!*<,-=-,0-,!2-0+,!2*+!F1**,;!,0!=-+20+!!+*2*,!20!#F.*=0+!
.0G**:,!9-?+'!

!

N0+!20$.01-?:0!20+:*<,-=-,0-,!-;!.00+!.0G00+.#02!=##$!100$1-+.0+!0+!2**$#G!-;!
0+-.0!;,$A<,A$0$-+.!.0@0+;,'!8:!:-0;!0$!=##$!#G!100$1-+.0+!00+!**+,*1!(7);"%!,0!

.0=0+!2-0!90!G#0,0+!>0*+,@##$20+'!D#:!-;!60,!.#02!#G!100$1-+.0+!6-0$=##$!,0!

G#,-=0$0+S!@**$#G!2#0+!@0!2-,!0-.0+1-?:d!B001!G#,-=0$0+2!@0$:,!^6#0!>*;**1!
G-;;<6-0+_!#G!,0.0+!100$1-+.0+!,0!90..0+!m]0!.**+!00+;!:-?:0+!6#0!00+!

F$#07@0$:#F.*=0!0$A-,!9#A!:A++0+!9-0+!0+!6#0!?0!2-0!G#0,!#F1#;;0+q!C110G**1!
>-?!20!10;I!@*+,!?0!:$-?.,!-+!@090+!00+!:*+2-2**,!F$#07@0$:#F.*=0!<*20*Aqn'!"-,!

;F$00:,!6*=#!100$1-+.0+!0<6,0$!@01!6001!0$.!**+I!#G2*,!90!0$.!,#0F*;;-+.`!0+!

2#01.0$-<6,!9-?+!0+!.$**.!2-$0<,0!0+!<#+<$0,0!>01#+-+.!@-110+!9-0+!=##$!6A+!
-+;F*++-+.0+!^9-0!+#.G**1;!;0<,-0!O'O_'!!

!
5$*.0+!2-0!?0!*1;!2#<0+,!**+!20!100$1-+.0+!:A+,!.0=0+I!9-?+%!6#0!9#A!?0!2090!

#F.*=0+!@-110+!+#0G0+I!@**$!.**,!60,!#G!-+!2090!#F.*=0+I!@01:0!=*;,0!

#+20$2010+!6007,!20!A-,@0$:-+.!*1,-?2I!#F!@*,!=##$!G*+-0$!9#A!?0!20!#F.*=0+!
:A++0+!=*$-J$0+!#7!G#0-1-?:0$!:A++0+!G*:0+'!

!

8+!20!<0+,$*10!>06*+201-+.!@#$2,!=0$=#1.0+;!.09*G0+1-?:!*+,@##$2!.09#<6,!+**$!
60,!*+,@##$2!#F!2090!=$*.0+!0+!@#$2,!2-,!=*;,.010.2!#F!60,!:0++-;>1*2'!

!
"0!@-+;,!=*+!2090!*<,-=-,0-,0+!1-.,!=##$*1!-+!00+!>0,0$0!("74"7*$%;!=*+!20!;,#7'!

3.3 Procedure 

B0,!#+,@-::0120!G*,0$-**1!-;!-+.090,!-+!20!F0$-#20!OQ!;0F,0G>0$!OPTP!,#,!0+!
G0,!TX!+#=0G>0$!OPTP'!"-,!-;!00+!,#,**1!=*+!Z!10;@0:0+I!G0,!-+!,#,**1!TZ!

10;A$0+'!5##$!20,*-1;!#=0$!20!0KF0$-G0+,.$#0FI!9-0!F*$*.$**7!V'T'!
!

"0!,#0,;!-;!*7.0+#G0+!#F!TZ!+#=0G>0$!OPTP'!5##$!20,*-1;!#=0$!20!,#0,;I!9-0!

F*$*.$**7!V'E'!

3.4 Onderzoeksinstrumenten 

L0,-+.!
N0+!<#+;0gA0+,-0!=*+!20!:0A;!=*+!0KF0$-G0+,.$#0F!0+!<#+,$#10.$#0F!-;!2*,!*1;!

,#0,;-+;,$AG0+,!60,901720!F$#07@0$:!G#0,!@#$20+!.0>$A-:,!*1;!60,!?**$!

2**$=##$!0+!=#1.0+;!20901720!+#$G!G#0,!@#$20+!+*.0:0:0+'!"0!$0;A1,*,0+!=*+!
20!100$1-+.0+!A-,!20!<#+,$#10.$#0F!9-?+!;10<6,;!>0;<6-:>**$!*1;!-+2-=-2A010!
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F$#07@0$:<-?70$;'!"**$#G!@#$20+!20!>06**120!F$#07@0$:<-?70$;!=*+!20!

0KF0$-G0+,.$#0F!=0$.010:0+!G0,!20!>06**120!F$#07@0$:<-?70$;!=*+!20!
<#+,$#10.$#0F'!

!
B0,!F$#07@0$:!2*,!2-,!?**$!*7.0+#G0+!@#$2,!-;!00+!TPP!G-+A,0+!,#0,;I!-+!

,0.0+;,011-+.!,#,!60,!F$#07@0$:!=*+!=#$-.!?**$S!2*,!@*;!00+!XP!G-+A,0+!,#0,;'!

!
B0,!F$#07@0$:!2*,!-;!*7.0+#G0+I!G#0,!2A;!9#$.=A12-.!@#$20+!#+,@-::012'!

"**$#G!60,!F$#07@0$:!0+0$9-?2;!A-,!20!=$*.0+!A-,!60,!F$#07@0$:!=*+!60,!

=##$.**+20!?**$!0+!*+20$9-?2;!A-,!**+=A110+20!=$*.0+'!B-0$>-?!G#0,!0$=##$!
.09#$.2!@#$20+!2*,!100$1-+.0+!0=0+=001!,-?2!>0;<6-:>**$!60>>0+!=##$!20!=$*.0+!

A-,!60,!F$#07@0$:!=*+!60,!=##$.**+20!?**$'!C1;!2-,!+-0,!60,!.0=*1!9#A!9-?+I!2*+!
9#A20+!20!$0;A1,*,0+!=*+!20!0KF0$-G0+,.$#0F!0+!20!<#+,$#10.$#0F!+-0,!G0,!

01:**$!=0$.010:0+!G#.0+!@#$20+!#G!0$!=0$=#1.0+;!00+!.07A+200$20!<#+<1A;-0!

**+!,0!=0$>-+20+'!
!

,#0,;!

c#*1;!00$20$!>0;<6$0=0+I!20!,#0,;!>0;,**,!A-,!20901720!#F.*=0+!*1;!60,!?**$!
0$=##$I!**+.0=A12!G0,!0+:010!+-0A@0!#F.*=0+'!"0!$020+!6-0$=##$!-;!2*,!20!

$0;A1,*,0+!=*+!20!100$1-+.0+!.#02!:A++0+!@#$20+!=0$.010:0+!G0,!2-0!=*+!60,!
=##$.**+20!?**$'!

!

"0!#F.*=0+!9-?+!=0$20$!9#2*+-.!#+,@#$F0+!2*,!0$!00+!.#020!20::-+.!=*+!20!
>06*+20120!;,#7!-;!0+!2*,!0$!00+!.#020!>*1*+;0+!9-?+!,A;;0+!$0F$#2A<,-0`!0+!

F$#2A<,-0=$*.0+I!0+!20!G#0-1-?:60-2;.$*20+!=*+!20!=0$;<6-110+20!#F.*=0+'!
!

"0!**+=A110+20!#F.*=0+!9-?+!*1;!.06001!.0+#G0+!G00$!F$#2A<,-0.0$-<6,!0+!

,#0,;0+!G00$!60,!G00,:A+2-.0!-+9-<6,'!!
!

"0!*7.0+#G0+!,#0,;!-;!#F.0+#G0+!-+!>-?1*.0!EI!*1;G020!20!+#$G0$-+.!2-0!

.0>$A-:,!-;!>-?!60,!<#$$-.0$0+'!

3.5 Dataverzameling 

"0!100$1-+.0+!A-,!20!0KF0$-G0+,.$#0F!G*:0+!20!TPP!G-+A,0+!,#0,;'!"0!;<#$0;!
=*+!20!100$1-+.0+!A-,!20!0KF0$-G0+,.$#0F!#F!60,!F$#07@0$:!@#$20+!=0$9*G012!-+!

00+!;F$0*2;600,I!@**$-+!F0$!100$1-+.!@#$2,!=*;,.010.2!6#0!2090!#F!*110!

=0$;<6-110+20!#+20$2010+!6007,!.0;<##$2'!
!

"0!$020+!2*,!20!;<#$0;!F0$!#+20$2001!@#$20+!=*;,.010.2I!-;!2*,!0$!2*+!#F!
00+=#A2-.0!@-?90!O!<-?70$;!>0F**12!:A++0+!@#$20+%!

• bb+!<-?70$!.0>*;00$2!#F!20!;<#$0;!*110!,#0,;#+20$2010+!0+!2*,!G00,01,!

=##$!60,!F0$-#20<-?70$!0+!60,!?**$<-?70$!^9#*1;!=*;,.010.2!-+!60,!YRC_I!0+!
• bb+!<-?70$!.0>*;00$2!#F!2-0!,#0,;#+20$2010+!2-0!,09*G0+!20!=#1102-.0!

,#0,;!=*+!60,!=##$.**+20!?**$!=#$G0+!0+!2-0!=##$!2-,!#+20$9#0:!>0F*10+2!

-;!
!

50$20$!>-02,!2-,!20!G#.01-?:60-2!,#,!**+=A110+20!.0.0=0+;=0$@0$:-+.!0+!`
*+*1\;0'!
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3.6 Dataverwerking 

"0!.0.0=0+;!9A110+!=0$@0$:,!@#$20+!,#,!20!=#1.0+20!#+20$9#0:;-+7#$G*,-0'!
!

6%."7&6"*+$%H67L)'$"# W)."7"#."')$--"7$%;#

8+2-=-2A010!F$#07@0$:<-?70$;!=*+!20!
0KF0$-G0+,.$#0F!

!

8+2-=-2A010!F$#07@0$:<-?70$;!=*+!20!
<#+,$#10.$#0F!

!

W1*;.0G-220120!^XP!G-+'_! a0G-22012!>06**120!<-?70$I!.0>*;00$2!
#F!20!,#0,;#+20$2010+!2-0!

#=0$00+:#G0+!G0,!60,!F$#07@0$:!=*+!

60,!=##$*7.**+20!?**$!

W1*;.0G-220120!^TPP!G-+'_! a0G-22012!>06**120!<-?70$I!.0>*;00$2!
#F!*110!,#0,;#+20$2010+!

a0G-220120!#+20$2001;<#$0!

!

""%#+@67"#.$"#))%;""H'#/6"#."#*-)+#

;"L$.."-.#/""H'#;"+@667.#6P#""%#

'6"'+6%."7.""-#

F0$<0+,*.0!2*,!20!=0$6#A2-+.!
@00$.007,!,A;;0+!60,!.0G-220120!=*+!

*110!;<#$0;!=*+!20!100$1-+.0+!#F!60,!
;F0<-7-0:0!,#0,;#+20$2001I!0+!20!

G*K-G*10!;<#$0!=#1.0+;!20!+#$G!

L*K-G**1!>06**120!FA+,0+!#F!00+!
#+20$2001!

!

N"%#+@67"#.$"#))%;""H'#4)'#."#/66;+'"#

$%.$($.5"-"#P5%'+@67"#$+#6P#""%#

'6"'+6%."7.""-#

!

!

L*K-G*10!;<#$0!#F!00+!#+20$2001!

!

N"%#+@67"#.$"#))%;""H'#4)'#."#L)O$L)-"#

+@67"#$+##6P#""%#'6"'+6%."7.""-#

F0$<0+,*.0!2*,!20!=0$6#A2-+.!
@00$.007,!,A;;0+!60,!G*K-G**1!

>06**120!**+,*1!FA+,0+!#F!00+!
,#0,;#+20$2001I!0+!20!G*K-G*10!;<#$0!

=#1.0+;!20!+#$G!

!

3.7 Data analyse 

"0!-+2-=-2A010!F$#07@0$:<-?70$;!=*+!20!0KF0$-G0+,.$#0F!9A110+!@#$20+!

=0$.010:0+!G0,!2-0!=*+!20!<#+,$#10.$#0F'!DF!>*;-;!=*+!00+!,`,#0,;!9*1!@#$20+!
+*.0.**+!-+!6#0=0$$0!0$!00+!;-.+-7-<*+,!=0$;<6-1!>0;,**,I!#7@01%!-;!60,!-+20$2**2!

9#!2*,!20!<-?70$;!=*+!20!0KF0$-G0+,.$#0F!;-.+-7-<*+,!6#.0$!9-?+!2*+!2-0!=*+!20!

<#+,$#10.$#0Fd!DF!>*;-;!6-0$=*+!9*1!00+!*+,@##$2!@#$20+!.0.0=0+!#F!20!
#+20$9#0:;=$**.'!

!
B0,!F**$!6\F#,60;0+!-;%!

BP!%!µ0KF0$-G0+,.$#0F!r!µ<#+,$#10.$#0F!!=0$;A;!BT%!µ0KF0$-G0+,.$#0F!p!µ<#+,$#10.$#0F!
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!

B0,!#+>0,$#A@>**$60-2;+-=0*A!@#$2,!=*;,.0;,012!#F!PITP'!"*,!@-1!90..0+!2*,!*1;!
@0!00+!:*+;!=-+20+!=*+!TPs!#7!6#.0$I!2*+!-;!0$!.00+!**+10-2-+.!20!+A16\F#,60;0!

BP!,0!=0$@0$F0+'!!
!

"0!,`,#0,;!9*1!@#$20+!A-,.0=#0$2!-+!NK<01'!

!
"**$+**;,!9A110+!**+=A110+20!*+*1\;0;!@#$20+!A-,.0=#0$2!#F!20!#=0$-.0!

#+20$9#0:;-+7#$G*,-0I!-+2-0+!2090!6-0$!**+10-2-+.!,#0!.0=0+'!

!
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4 Resultaten en conclusies 

4.1 Resultaten 

a020,*-1100$20!-+7#$G*,-0!#=0$!20!$0;A1,*,0+!=*+!20!,#0,;I!@**$#+20$!20!

=0$@0$:-+.I!9-?+!#F.0+#G0+!-+!>-?1*.0!Z'!8+!2-0!>-?1*.0!=-+2,!A!,0=0+;!20!
$0;A1,*,0+!=*+!20!<#+,$#10.$#0F'!

!

"0!$0;A1,*,0+!9-?+!-+!#+20$;,**+20!,*>01!;*G0+.0=*,'!
!

! NOP"7$L"%';76"P# X6%'76-";76"P#

a0G-220120!<-?70$! EIEO! EIOX!

M,*+2**$2!20=-*,-0! TIVX! OIPP!

!

"0!A-,:#G;,!=*+!20!,`,#0,;!-;!20!@**$20!PIVX[!0+!#F!>*;-;!6-0$=*+!-;!G0,!20!
=*;,.0;,0120!#+>0,$#A@>**$60-2;@**$20!=*+!PITP!.00+!$020+!#G!20!

+A16\F#,60;0!,0!=0$@0$F0+'!

!
"0!<#+<1A;-0!1A-2,!2*+!##:!2*,!20!-+90,!=*+!:0++-;>1*20+!+-0,!,#,!00+!;-.+-7-<*+,0!

=0$>0,0$-+.!=*+!20!<-?70$;!6007,!.010-2'!
!

50$20$!=*1,!#F!2*,!00+!,@00,*1!,#0,;#+20$2010+!900$!;10<6,!.0;<##$2!9-?+'!B0,!

>0,$07,!20!,#0,;#+20$2010+!X>!0+!Q>'!/-?!,#0,;#+20$2001!X>!>0,$07,!60,!20!
#FF0$=1*:,0>0$0:0+-+.!=*+!00+!2001!=*+!00+!2$-06#0:I!2-0!#F!9-?+!>0A$,!2001!

A-,G**:,!=*+!00+!$A-G,01-?:0!7-.AA$'!R#0,;#+20$2001!Q>!>0,$07,!60,!G*:0+!=*+!

00+!:10-+!@-;:A+2-.!G#201!2-0!=0$=#1.0+;!2##$.0$0:0+2!G#0,!@#$20+'!/0-20!
#+20$2010+!>10:0+!=##$!20!100$1-+.0+!=001!,0!G#0-1-?:'!

4.2 Conclusie 

R0$A.:#G0+2!#F!20!#+20$9#0:;=$**.!^9-0!F*$*.$**7!T'V'V_!

J"$.'#(667#/"'#6%."74"7P#L""'*5%."#""%#.$.)@'$"*#;"7$@/'#6P#/"'#"OP-$@$'"7"%#

()%#*"%%$+#"%#())7.$;/"."%S#+')PP"%P-)%%"%#"%#P76,-""L))%P)*#+'7)'";$"T%#K#

4))7,$8#-""7-$%;"%#.$'#()+'-";;"%#6P#*"%%$+,-)."%#U#'6'#/6;"7"#@$8H"7+#6P#/"'#

P76"H4"7*V!
!

:*+!6-0$#F!60,!=#1.0+20!*+,@##$2!@#$20+!.0.0=0+%!+00'!

!
!

!



`!VE!`!

5 Discussie en aanbevelingen voor 
vervolgonderzoek 

5.1 Discussie 

YAA$!<-?70$G*,-.!>0:0:0+!-;!20!<#+<1A;-0!2A-201-?:'!R#<6!-;!60,!.#02!#G!2**$+**;,!

,0$A.!,0!>1-::0+!#F!60,!#+20$9#0:'!"0!>0=-+2-+.0+!6-0$=*+!9-?+!>0;<6$0=0+!-+!
2090!F*$*.$**7'!

!
:%'76.5@'$"-"++"%!

"0!-+,$#2A<,-010;;0+!@*$0+!+**$!G-?+!-200!9-+=#1'!B0,!>100:!2*,!=001!:0++-;!0+!

=**$2-.6020+!2-0!>0:0+2!=0$#+20$;,012!@#$20+I!,#<6!@*$0+!@0..09*:,!>-?!20!
100$1-+.0+'!"0!@0$:=#$G!G0,!@0$:>1*20+!@0$:,0!.#02%!100$1-+.0+!@*$0+!20!

.06010!10;!*<,-07!0+!20!?A-;,0!9*:0+!9-?+!>0+#0G2!0+!.0JKF1-<-,00$2'!]01!@*;!60,!
9#!2*,!00+!2001!=*+!20!100$1-+.0+!60,!+*!O!10;;0+!@*,!6*2!.06*2!G0,!60$6*10+S!90!

@-120+!**+!20!;1*.!G0,!20!;#GG0+'!"**$#G!60>!-:!0$!=##$!.0:#90+!#G!20!20$20!

10;!=*;,!,0!>0.-++0+!G0,!60,!G*:0+!=*+!20!#F.*=0+!0+!2*,!@0!60,!00$;,0!
:0++-;>1*2!9#A20+!.**+!**+=A110+!@*++00$!0$!00+!+*,AA$1-?:!G#G0+,!=##$!9#A!

9-?+'!N0+!.0=**$!-;!2*,!+-0,!*110!=##$:0++-;!2*+!##:!*<,-07!60$6**12!9#A!.**+!

@#$20+I!0+!2-,!-;!-+!20!F$*:,-?:!##:!@01!00+!>00,?0!.0>10:0+'!R-?20+;!60,!G*:0+!
=*+!20!#F.*=0+!60>!-:!.0G0$:,!2*,!100$1-+.0+!6001!*+,@##$2!.0$-<6,!9-?+%!0$!

G#0,!00+!.0,*1!:#G0+!,0!;,**+!*1;!*+,@##$2'!B0,!G*:0+!=*+!00+!F1*+!=*+!**+F*:!
.0>0A$2!+-0,!0KF1-<-0,S!0$!@#$2,!.0@##+!>0.#++0+!0+!=0$=#1.0+;!.09-0+!@**$!

60,!#F!A-,1##F,'!!

!
!$.)@'$+@/"#(67L"%#

8:!60>!00+!**+,*1!=0$;<6-110+20!2-2*<,-;<60!@0$:=#$G0+!-+.090,!,-?20+;!20!
>06*+201-+.!=*+!20!;,#7!-+!60,!6##72;,A:'!N0+!@0$:=#$G!@**$!-:!.#020!

0$=*$-+.0+!G00!60>I!-;!2##$!00+!F$-::010+20!=$**.;,011-+.!**+!,0!>-020+I!

=0$=#1.0+;!100$1-+.0+!@*,!#F!,0!F#$$0+!#G!6-0$!00+!*+,@##$2!#F!,0!=-+20+!0+!
2**$+*!20!#F1#;;-+.!<0+,$**1!,0!>0;F$0:0+'!5##$>00120+!6-0$=*+!9-?+!20!

#FF0$=1*:,0>0$0:0+-+.0+!=*+!20!$0.01G*,-.0!X`6#0:!+*2*,!2090!.0=#A@0+!@*;!

A-,!00+!;,$##:!F*F-0$I!60,!>0+#0G0+!=*+!*110;!@*,!?0!@00,!=*+!00+!:0.01I!
#FF0$=1*:,0>0$0:0+-+.!=*+!00+!<-$:01;0.G0+,!0+!2**$>-?!90..0+!2*,!2-,!,#<6!@01!

20!*110$.0G*::01-?:;,0!F$#07@0$:#F.*=0!9#A!9-?+!2-0!90!:A++0+!:$-?.0+'!
)00$1-+.0+!9-?+!2*+!0$.!.02$0=0+!#G!00+!$0;A1,**,!,0!:$-?.0+'!B-0$G00!9-?+!90!

G0+,**1!0$.!.0*<,-=00$2!0+!9*1!A-,10.!#7!0KF1-<-,0$-+.!>0,0$!**+:#G0+!0+!

>0:1-?=0+I!-;!G-?+!#=0$,A-.-+.'!N0+!@0$:=#$G!@**$!-:!G-+20$!0+,6#A;-*;,!#F!
,0$A.:-?:!-;!20!.09*G0+1-?:0!G0+,*10!<#+;,$A<,-0!=*+!20!$0.01G*,-.0!=-0$9-?2-.0!

F-$*G-20'!"0!B*=#!100$1-+.0+!=#+20+!60,!00+!>00,?0!$**$I!0+!-:!20+:!2*,!90!9-<6!

##:!+-0,!.#02!60,!+A,!=*+!:#+20+!=##$;,0110+'!8:!20+:!2*,!60,!+-0,!<#+<$00,!
.0+#0.!-;!0+!+-0,!=#12#0+20!2-<6,!>-?!20!,0!G*:0+!#F.*=0+'!

!
Y";"-6%."7&6"*!

N0+!@0$:=#$G!2-0!G00$!**+2*<6,!=0$2-0+,!-+!2090!$0710<,-0I!-;!60,!

:0.01#+20$9#0:I!9-0!##:!V'E'O'!8:!@-120!G0,!2-,!:0.01#+20$9#0:!20!100$1-+.0+!
G00$!<#+<$00,!.0=#01!.0=0+!>-?!20!:0.01!0+!2*+!G0,!+*G0!20!:0.01A-,;1*.'!5##$!
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00+!.020,*-1100$20!>0;<6$-?=-+.!=*+!20!#+,@0$F*7@0.-+.0+!0+!60,!<#+<$00,!

#+,@-::0120!$0;A1,**,I!9-0!;0<,-0!V'O'V!0+!>-?1*.0!V'E'O'!
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1 Literatuurstudie - samenvattingen 

1.1 Wetenschappelijk onderzoek 

%&"'(")**+",-.*&/,*0"1*.22-"-22&"3*4"+*&*-")2-"5'(06-.*"*-",7"82('("3'*&)2-"/'9-"

43*,&'*:-",-45'00*+.",)*&"5*+0*"(,,&4*-"0*--'(";*-(*-",7.,*-"8'9"3*4"+*&*-"
)2-"5'(06-.*<"3,*"3*4"+**&7&,=*(")*&+,,74"*-",7"5*+0*";2-'*&".'.2=4'*0"3'*&,7"

02-"5,&.*-"2>1*(4*;.?"@7"82('(")2-",-.*&/,*0"/'9-".,,&")*&(=3'++*-.*"

5*4*-(=3277*&(")*&(=3'++*-.*"43*,&'*:-"),,&1*(4*+.",)*&"5*+0*"0*--'(";*-(*-"
,7.,*-"8'9"3*4"+*&*-")2-"5'(06-.*"*-"3,*"3*4"5'(06-.*+**&7&,=*(")*&+,,74?"

1.1.1 Relationeel en instrumenteel begrip 

A*"),,&22-(422-.*"5*4*-(=3277*&"B0*;7"3**>4"&**.("'-".*"92&*-"C$")2-".*"
),&'1*"**65"3*4",-.*&(=3*'."22-1*8&2=34"46((*-"/,1*-22;."!"#$%&'(""#"8*1&'7"

*-"&()%!*+"(%$$#"8*1&'7"DB0*;7<"EFCGH?"I-"3*4"0,&4"0,;4"3*4"*&,7"-**&".24"

'*;2-.",)*&"'-(4&6;*-422+"8*1&'7"8*(=3'04"2+("3'9",>"/'9"**-"2+1,&'4;*",>"**-"
&*1*+";*4"(6==*("02-"4,*72((*-?"A*".*(8*4&*>>*-.*"7*&(,,-"5**4".2-".6("524"*&"

1*.22-";,*4"5,&.*-?"J+(".*/*"7*&(,,-".22&-22(4",,0"8*1&'974"522&,;"**-"
.*&1*+'90*"&*1*+",>"2+1,&'4;*"02-"5,&.*-"4,*1*72(4<"8*(=3'04"3'9",>"/'9",)*&"

&*+24',-**+"8*1&'7?""

"
B0*;7"(4*+4".24"'-"5'(06-.*"4*0(48,*0*-"5'(06-.'1*"8*1&'77*-"*-"(4*++'-1*-"

)220"'-(4&6;*-4**+"5,&.*-"8*(=3&*)*-<"522&"**-"&*+24',-*+*"'-(4**0"72((*-.*&"

52("1*5**(4",>",7"/K-";'-(4",,0"32.";,*4*-"5,&.*-"8*(=3&*)*-?"
"

B0*;7"8*(=3&'9>4"('4624'*("522&'-"*&"**-"+&)+$%,-";*4"8*4&*00'-1"4,4"8*1&'7"
8*(4224"*-"1224"'-",7".*"*>>*=4*-?"A*"**&(4*"('4624'*"'(";*4"8*4&*00'-1"4,4".',"(%/

"(/#""!#&(01/.*"45**.*"('4624'*")2-"**-";,1*+'90*";'(;24=3"8*4&*>4"**-")*&(=3'+"

46((*-".',"(%/"(/%"2)%3'"2?"
"

4&)+$%,-/ 5"0$%&"6"/"77",%"(/

E? +**&+'-1*-"5'++*-"'-(4&6;*-4**+"

8*1&'97*-<"4*&5'9+".*".,=*-4",7"

&*+24',-**+"8*1&'7",-.*&5'9(4"
"

• @7"0,&4*"4*&;'9-"5*'-'1"-*124'*)*"

1*),+1*-"),,&".*/*"+**&+'-1"

• L&6(4&24'*"8'9".*".,=*-4"
• M**&"&*1*+("*-";'-.*&"2+1*;**-"

4,*72(82&*"7&'-='7*("

• A*/*"+**&+'-1";2204"**&.*&"
8*1&'7(>,64*-"

"
N? .*".,=*-4",-.*&5'9(4",7"

'-(4&6;*-4**+"8*1&'7<"4*&5'9+"

+**&+'-1*-"&*+24',-**+"5'++*-"
8*1&'97*-"

"

• A*/*"+**&+'-1"&2204"1*>&6(4&**&."

• A*/*"+**&+'-1"02-".*"&*1*+("-'*4"

1,*."4,*72((*-"

O? .,=*-4"5'+"'-(4&6;*-4**+"
,-.*&5'9/*-<"4*&5'9+"3*4"4*0(48,*0"

&*+24',-**+"8*1&'7"8*,,14"
"

• +**&+'-1*-"&20*-")*&52&."*-"
0&'91*-",7"36-")&21*-"1**-"

2.*P624*"2-45,,&.*-""
"

"
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Q*4"&*+24',-**+"*-"'-(4&6;*-4**+"8*1&'97*-"(+6'4"22-"8'9"**-/*+>.*"'-.*+'-1")2-"

5'(06-.*D,-.*&5'9(HR"&*+24',-*+*"5'(06-.*D,-.*&5'9(H"*-"'-(4&6;*-4*+*"
5'(06-.*D,-.*&5'9(H?"S*'.*-"3*88*-"/,"36-"*'1*-"),,&.*+*-R"

"
8''!."#"(/6$(/."/%9""/)''!%"(/9&)2*(.":'(."!9&;)</

=()%!*+"(%""#/ >"#$%&'(""#/

• 8'--*-".*"(7*='>'*0*"=,-4*T4"
1*;200*+'90*&"4*"8*1&'97*-"*-"4,*"4*"

72((*-"

• 8*+,-'-1*-"D1,*.*"2-45,,&.*-",7"
,712)*-H"/'9-"(-*+"*-"/'=34822&"

• ),,&".*"(7*='>'*0*"=,-4*T4"'("
;'-.*&"0*--'(")*&*'(4"*-".22&,;"

(-*++*&"*-"8*4&,65822&.*&"4,*"4*"

72((*-"

• 4,*72(822&"'-"-'*65*"420*-"
• 1*;200*+'90*&"*-"+2-1*&"4*"

,-43,6.*-"

• 8*)&*.'1*-."*-".22&,;"
;,4')*&*-."/,-.*&".*"-,,./220"

)2-"1,*.*"2-45,,&.*-",7"
D'-(4&6;*-4*+*H",712)*-"

• (=3*74"**-",-.*&/,*0*-.*"*-"

)*&0+2&*-.*"244'46.*"
"

U,&4,;<"'-(4&6;*-4*+*"5'(06-.*"3**>4"),,&2+"7,('4'*)*"0,&4*"4*&;'9-"*>>*=4*-"

D/'9"3*4"8'--*-"2>1*820*-.*"=,-4*T4*-H<";22&"/*0*&"-'*4"),,&".*"+2-1*"4*&;'9-"*-"
8'--*-".*"=,-4*T4")2-".*"1*3*+*"0'-.,-45'00*+'-1?"B0*;7"3**>4"/'=3".22&,;".*"

)&221"1*(4*+."522&,;"'-(4&6;*-4*+*"5'(06-.*"4,=3"/,)**+"),,&0,;4?"Q'9"'("4,4"
.*"),+1*-.*",,&/20*-"1*0,;*-<")2-6'4")*&(=3'++*-.*"7*&(7*=4'*)*-R"

"

?"!)?",%&"7/ ''!@$2"(/

.',"(%" • &*+24',-**+"8*1&'7".66&4"+2-1*&",;"4*"8*&*'0*-"

• &*+24',-**+"8*1&'7")2-"**-"(7*='>'*0",-.*&5*&7"'("4*"
;,*'+'90"

• '-(4&6;*-4**+"8*1&'7"'("**&.*&")*&*'(4".,,&"**-"2-.*&"

)20".2-"&*+24',-**+"8*1&'7"
• .*".,=*-4"'("**-"96-',&"8'--*-"**-",;1*)'-1"522&'-"

2++**-"'-(4&6;*-4**+"5,&.4",-.*&5*/*-"

"
#""!#&(0" • .*"+**&+'-1"5'+"1&221".*"4,*4(*-";*4"(6==*("2>&,-.*-"*-"

,7".*/*"4,*4(*-"5,&.4"'-(4&6;*-4**+"8*1&'7"1*4,*4(4"
"

'6"!&0/ • ,)*&+2.*-"7&,1&2;;2"*-".22&.,,&"4*"5*'-'1"4'9.",;"

&*+24',-**+"4*",-.*&5'9/*-"
• &*+24',-**+"8*1&'7"+2(4'1D*&H"4*"4,*4(*-"

• 7(V=3,+,1'(=3*";,*'+'903*'.",;"8*(422-.*"(=3*;2K("4*"
3*&(4&6=46&*&*-"

"

B0*;7"(4*+4"/'=3",7"3*4"(42-.76-4".24"3*4"'-(4&6;*-4*+*"02&204*&")2-"3*4"
5'(06-.*,-.*&5'9("*&4,*"8'9.&2214"D*-"5*++'=34".*"1&,,4(4*",,&/220"'(H")2-"3*4"

-*124'*)*"';21,")2-"5'(06-.*D,-.*&5'9(H"8'9")*+*";*-(*-"'-".*";224(=3277'9?"

"
B0*;7"8*(=3&'9>4"4*-(+,44*"'-".'4"2&4'0*+"**-"43*,&*4'(=3*"02.*&<"-2.24"3'9"**&(4"

3**>4",71*;*&04".24".,=*-4*-"),,&2+"+*&*-")2-"36-"*'1*-">,64*-",;.24"**-"
1*;200*+'90"4,*12-0*+'90*"2+1*3*+*"0*--'(82-0")2-"1,*."5'(06-.*,-.*&5'9("

-'*4"),,&32-.*-"'(?"

"
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I-(4&6;*-4*+*"*-"&*+24',-*+*"5'(06-.*"8*,1*-")*&(=3'++*-.*"=,-=*746*+*"

(4&6=46&*-"D(=3*;2K(H"8'9".*"+**&+'-1*-R"
"

A"/6'!+"(/,'(,"?%*"#"/)%!*,%*!"(/

&()%!*+"(%""#/ !"#$%&'(""#/

)*+*"D(4277*-H7+2--*-"),,&"*)*-)**+"

(7*='>'*0*"7&,8+*;*-"

1*-*&'*0*"22-7200*-",;"/*+>"4,4"

22-7200*-"4*"0,;*-"),,&"5'++*0*6&'1*"
(7*='>'*0*"7&,8+*;*-""

"

Q*4"&*+24',-*+*"+*&*-"'(",7"**-"22-42+"76-4*-")*&(=3'++*-.")2-"'-(4&6;*-4**+"

+*&*-R"
• W+,(+24*-K")2-".*"(7*='>'*0*"7&,8+*;*-"

• ,78,65*-")2-"1*-*&'*0*"22-7200*-"'("**-";,4')*&*-.".,*+"
• /*+>)*&4&,65*-",;"-'*65*"7&,8+*;*-"/*+>(42-.'1"22-"4*"06--*-"

• **-"/*+>=,-4'-6*&*-."*-"/*+>8*+,-*-."+**&7&,=*("

1.1.2 Relationeel, instrumenteel begrip en transfer 

@7"82('(")2-"3*4",-.*&/,*0"*-".*"43*,&'*:-")2-"B0*;7"/,6";*-"06--*-"

)*&52=34*-".24";*-(*-";*4"&*+24',-**+"8*1&'7"8*4*&"'-"(4224"/'9-",;"5'(06-.'1*"

7&'-='7*("4,*"4*"72((*-",7"2-.*&*"1*8'*.*-".2-".*"5'(06-.*?""A'4"'("-2.*&"
,-.*&/,=34".,,&"B';7(,-"*-"X202&'2?"

"
I-"DB';7(,-<"X202&'2<"N$$#H"5,&.4"**-",-.*&/,*0"'-"M2+*'('*"8*(=3&*)*-"522&'-"

5,&.4"-21*122-"'-"3,*)*&&*"=3*;'*(46.*-4*-"5'(06-.'1*"7&'-='7*("4,*72((*-"

'-"3*4"=3*;'(=3*".,;*'-?"I-".*"=,-=+6('*(")2-"3*4",-.*&/,*0"5,&.4"8*(=3&*)*-"
.24"*&"22-+*'.'-1"'(",;"4*")*&,-.*&(4*++*-".24"=3*;'*(46.*-4*-".'*"8*(=3'00*-"

,)*&"5'(06-.'1"&*+24',-**+"Y"=,-=*746**+"8*1&'7<"'-.*&.22."8*4*&"'-"(4224"/'9-",;"

5'(06-.'1*"7&'-='7*("4,*"4*"72((*-"'-"3*4"=3*;'(=3*".,;*'-".2-"
=3*;'*(46.*-4*-".'*"8*(=3'00*-",)*&"'-(4&6;*-4**+"8*1&'7?"Z*)*-("/'9-".*/*"

/*+>.*"(46.*-4*-"8*4*&"'-"(4224",;"36-"=3*;'(=3*"0*--'("'-"4*"/*44*-",;"36-"
5'(06-.'1*"0*--'("4*"=,-4*T462+'(*&*-?""

"

B';7(,-"*-"X202&'2"(=3&'9)*-".22&,;"'-"DB';7(,-<"X202&'2<"N$$#H".24"*&"
22-+*'.'-1"'(",;"4*")*&;,*.*-".24"8'9"=,-=*746**+"8*1&'7"[[-"(2;*-32-1*-."

;*-422+"=,-(4&6=4"5,&.4"1*),&;.<"4*&5'9+"8'9"'-(4&6;*-422+"8*1&'7")*&(=3'++*-.*"

;*-42+*"=,-(4&6=4*-"5,&.*-"1*),&;.?"Q'*&;**"+*11*-"/*"**-"+'-0";*4".*"
43*,&'*")2-"L26=,--'*&"DL26=,--'*&<"EF\]H?"A22&.,,&"02-"'*;2-.".'*",)*&"

=,-=*746**+"8*1&'7"8*(=3'04<"(-*++*&")*&(=3'++*-.*"1*8'*.*-"(2;*-8&*-1*-"/,2+("
,)*&**-0,;(4*-"/'*-"*-".52&()*&82-.*-"+*11*-?"

1.1.3 Andere bepalende factoren 

I-"3*4"),,&122-.*"/'9-")*&(=3'++*-.*"+**&43*,&'*:-"8*(=3&*)*-"*-"02-"
),,&/'=34'1".*"=,-=+6('*"5,&.*-"1*4&,00*-".24";*-"8'9"3*4"+*&*-")2-"5'(06-.*"

;,*4"(4&*)*-"-22&"3*4"=,-=*746*+*"+**&;,.*+?"

"
I-"322&")*&0*--*-.*",-.*&/,*0"DB'*&7'-(02<"N$$CH"1224"J--2"B'*&7'-(02"'-",7"

2-.*&*">2=4,&*-".'*"8*72+*-."/'9-"),,&"3*4",-45'00*+*-")2-"=,-=*746**+"8*1&'7"
8'9"(46.*-4*-?"B'*&7'-(02"3**>4"**-",-.*&/,*0"6'41*),*&.",7"3*4"1*8'*.")2-"

2+1*8&2<"522&8'9"3*4")*&;,1*-"4,4"3*4"3*&0*--*-")2-"'-=,-('(4*-4'*("*-"3*4"
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)*&;,1*-",;"4*"8*72+*-",>"**-"=,&&*=4"2-45,,&.",7"**-"7&,8+**;"'("1*),-.*-<"

5,&.4",-.*&/,=34?"M**&"(7*='>'*0"3**>4"/*",-.*&/,=34"'-"3,*)*&&*"**-".'.2=4'(=3"
;,.*+".24"1*&'=34"'(",7"3*4",-45'00*+*-")2-"=,-=*746**+"8*1&'7<"**-"7,('4'*)*"

'-)+,*."3**>4",7"3*4")*&;,1*-",;"'-=,-('(4*-4'*("4*"3*&0*--*-"*-".22&;**"**-"
$%%&%*.")*&2-.*&'-1"4*5**18&*-14R".*"(46.*-4"02-"/*+>"8*72+*-",>"**-"1*),-.*-"

2-45,,&."=,&&*=4"'(",>"-'*4"*-"3**>4".22&8'9".*"+*&22&"-'*4",>"'-"*+0"1*)2+";'-.*&"

8'9"-,.'1?"B'*&7'-(02"1*8&6'04".*"2>0,&4'-1*-"AZ"*-"^B_",;".*/*"45**"22-"4*"
.6'.*-R"

AZ"`".*7*-.*-=*",-"2"4*2=3*&"

^B_"`"+2=0",>"(*-('4')'4V"4,"=,-4&2.'=4',-("
"

Q*4",-.*&/,*0"52("0+*'-(=32+'1")2-",7/*4"*-",7";,;*-4")2-"(=3&'9)*-")2-"322&"
2&4'0*+"/*+>("-,1"-'*4"),++*.'1"2>1*&,-.<"4,=3"52("/*"'-"(4224",;"2+)2(4".*"

),,&+,7'1*"&*(6+424*-"4*")*&5*&0*-"*-"4*".6'.*-<"3'*&,7"4*"&*>+*=4*&*-"*-"*-0*+*"

=,-=+6('*("4*"4&*00*-?"Z,4"322&"*'1*-")*&&2(('-1"8+**0".24"3*4".'.2=4'(=3*";,.*+"
.24"/*"32."1*8&6'04"*-".24"1*&'=34"52(",7"3*4",-45'00*+*-")2-"=,-=*746*+*"

0*--'("8'9".*"(46.*-4*-<"-'*4"'-".'*";24*")2-"'-)+,*."52(",7".*"D244'46.*")2-".*H"

(46.*-4*-"2+("/*")2-"4*),&*-"32.")*&52=34?"
"

A'4"52("),,&"322&"22-+*'.'-1",;"4*",)*&.*-0*-"5*+0*"2-.*&*">2=4,&*-";*.*"
8*72+*-."/'9-"),,&"3*4"(6==*(),+"8'98&*-1*-")2-"=,-=*746*+*"0*--'("8'9"

(46.*-4*-?"Q'*&8'9"3**>4"/*"'.**:-")2-")*&(=3'++*-.*"43*,&'*:-"(2;*-1*),*1.?"X*"

'("1*0,;*-"4,4"3*4"),+1*-.*",)*&/'=34")2-";,1*+'90*"8*72+*-.*">2=4,&*-<"522&8'9"
/*"22-1**>4"'-"3,*)*&&*"3*4";*4"-2;*"AZ",>"^B_"8*a-)+,*.R"

"

U*-43*,&*4'(=3*"

>2=4,&*-"

AZ" b**+"5'(06-.'1*"0*--'("'("W42='4K",>",-8*56(4"D???H"*-"

02-".22&.,,&"2++**-"5,&.*-"8'91*8&2=34".,,&"**-"

.,=*-4"

" AZ" c'(06-.'1*"=,-=*74*-"(422-"-'*4",7"/'=3/*+>"*-""

3*88*-"&*+24'*(";*4"2-.*&*")220"/**&"1*2)2-=**&.*"

'.**:-?"Q'*&.,,&"06--*-"8*1&'77*-"(,;("
1*06-(4*+.",)*&0,;*-",7"(46.*-4*-<".'*".22&.,,&"

.*".,=*-4"-,.'1"3*88*-"2+("+*'.&22.?"

" ^B_" _,-4&2.'=4'*("'-"D8'9),,&8**+."2+1*8&2a(=3*H"
8*5*&'-1*-"32-1*-"(2;*-";*4".*"8*4*0*-'(")2-".*"

8*5*&'-1"*-".*/*"8*4*0*-'(";,*4"5*+".,,&"
(46.*-4*-"5,&.*-"8*1&*7*-"

" ^B_" _,-4&2.'=4'*(")*&*'(*-"3*+.*&*"*-"**-.6'.'1*"

.*>'-'4'*("*-"(4*++'-1*-<"4*&5'9+"5'(06-.*8,*0*-"

.*/*"-'*4"1*)*-",;.24"3*4".,*+")2-"3*4"8,*0""'(",;"

(+*=34("W**-"'.**")2-"3*4"=,-=*74K"4*"1*)*-"

"
"

_,1-'4'*)*">2=4,&*-" ^B_" _,-4&2.'=4'*("5,&.*-"2++**-",71*;*&04"52--**&"*&"

D43*,&*4'(=3H"-21*.2=34"5,&.4"*-".*/*";*-42+*"
2=4')'4*'4"'("1**-"1*;**-1,*.",-.*&".*";**(4*"

(46.*-4*-"EH"

" ^B_" Q*4",7;*&0*-")2-"**-"=,-4&2.'=4'*"'-"),,&522&.*-"
;*4"8*4&*00'-1"4,4"6$!&$3"#"("'(";,*'+'90*&".2-"[[-"
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;*4"=,-=&*4*"1*42++*-"

" ^B_" Q*4",7;*&0*-")2-"**-"=,-4&2.'=4'*"'-"**-"+2-1*&*"
8*5*&'-1")*&*'(4";**&")2-".*"=,1-'4'*)*">6-=4'*("2+("

=,-=*-4&24'*<"'->,&;24'*)*&5*&0'-1<"1*3*61*-"*-"

;**&"(7*='>'*0"5'(06-.'1"1*3*61*-?"A'4"+224(4*"'("
5*++'=34"),,&2+"**-"05*(4'*")2-"22-+*1<"5,&.4"6'4"

DU&64*4(0''<"EFCGH"1*='4**&.?"

"
@7;*&0'-1*-"
EH"(46.*-4*-"/'9-")220"7&204'(=3"1*,&':-4**&."*-".6("),,&2+"1*>,=6(4",7"3*4"
,7+,((*-")2-"3*4"(7*='>'*0*"7&,8+**;d"*-";'-.*&"1*&'=34",7"3*4"&*>+*=4*&*-",7"

.')*&(*")2&'24'*(",7".*"(7*='>'*0*"7&,8+**;(4*++'-1R",7".*";,1*+'90*",7+,(('-1*-"

*-"=,-(*P6*-4'*("3'*&)2-?"
"

%;,4',-*+*">2=4,&*-" ^B_"

AZ"

B=3,,+"W5'(06-.*(7&220422+K"8*)24"*;,4',-**+"

8*+2.*-"4*&;*-"/,2+("W1,*.K"*-"W>,64K<"522&"W522&K"*-"
W-'*4"522&K"1*72(4*&"/,6.*-"/'9-"

" ^B_" B,;;'1*"(46.*-4*-"8*72+*-",7"0"6'"#",>"**-"
2-45,,&."=,&&*=4"'("

" ^B_"

AZ"

B,;;'1*"(46.*-4*-"122-"-'*4"-2",>"3*4"2-45,,&."

=,&&*=4"'(<"6'4"2-1(4"),,&"**-"'-=,&&*=4"2-45,,&."*-"
.22&.,,&"1*.*;,4')**&."4*"&20*-"

"

"

A'.2=4'(=3*">2=4,&*-" AZ" Q*4".'.2=4'(=3*"=,-4&2=4"DS&,6((*26"*-"e'8*+<"N$$]H"

1224"6'4")2-"**-".,=*-4".'*".*",7.&2=34"1**>4<".*"

(46.*-4".'*".*/*"7&,8**&4",7"4*"+,((*-<"*-".*".,=*-4"
.'*")*&),+1*-("8*722+4",>"3*4"2-45,,&."=,&&*=4"'("

" AZ" %&"/'9-")**+"420*-"'-"(=3,,+5'(06-.*"522&"3*4"),,&"

(46.*-4*-"8'9-2",-;,1*+'90"'(",;"/*+>"-2"4*"122-",>"
3*4"2-45,,&."=,&&*=4"'(d")220",7"3*4"1*8'*.")2-"

8*5'9/*-?"

" ^B_"
"

B=3,,+420*-"D4,*4(,712)*-H"/'9-"/,"1*,&12-'(**&."
.24"'-=,&&*=4*"2-45,,&.*-",7",-.*&.*+*-"-'*4"

.,,&5*&0*-",7")*&),+1,-.*&.*+*-?"Q'*&.,,&"5,&.4"
**-"%!&00"!",-4-,;*-",;"*)*-46*+*"-'*4")*&52=34*"

*>>*=4*-"'-".*")*&),+1,-.*&.*+*-"4*&61"4*"),*&*-",7"

**-"'-=,&&*=4"2-45,,&.",7"**-"**&.*&",-.*&.**+?"

"

"

I-(4'464',-*+*"
>2=4,&*-"

^B_"
AZ"

@7"(=3,,+"5,&.*-"5'(06-.'1*"4*=3-'*0*-"2+("W522&K"
1*7,-**&.".,,&".*".,=*-4<",;.24"**-"5'(06-.'1"

43*,&*4'(=3*",-.*&8,65'-1"2=34*&5*1*"8+'9>4?"A*"
(=3,,+"D8,*0<".,=*-4H"3**>4".22&;**"3*4"W522&3*'."

1*/21K"

"

I-"322&"2&4'0*+"-62-=**&4"B'*&7'-(02"3*4"=,-=*746*+*"5'(06-.'1*";,.*+R"'("3*4"
5*+"'-.*&.22."/,".24"3*4"),++*.'1"'-72((*-")2-"3*4"=,-=*746*+*"5'(06-.'1*"

;,.*+"4,4"8*4*&*"&*(6+424*-"+*'.4f"Q*4"/,6"'-"*+0"1*)2+"1*722&."122-";*4"1&,4*"



!"#]"!"

'-)*(4*&'-1*-"'-";,*'4*"*-"1*+.<";22&"/,6"3*4"5*+"+*'.*-"4,4".*"1*5*-(4*"

*>>*=4*-"2+("*&"/,")**+">2=4,&*-"3*4"*>>*=4"3'*&)2-";*.*"8*72+*-f"

1.1.4 De voorkeur van studenten voor procedurele boven 
conceptuele oplossingen 

I-"**-"(2;*-5*&0'-1(,-.*&/,*0(7&,9*=4"46((*-"X6'."J>&'02"*-"X5*.*-"5,&.4"

.,,&"%-1*+8*&4<"S*&1(4*-"*-"Ug1*(4*-"D%-1*+8&*=34"*4"2+?<"N$$FH",-.*&/,=34"'-"

3,*)*&&*"3*4"5'(06-.*,-.*&5'9("),,&"*-1'-**&'-1"(46.'*(";**&"=,-=*746**+"/,6"
;,*4*-"5,&.*-"'-1*&'=34".2-".*"36'.'1*";**&"7&,=*.6&*+*"8*-2.*&'-1?""

"
I-".'4",-.*&/,*0(7&,9*=4"'("2++*&**&(4",-.*&/,*0"1*.22-"-22&"=,-=*746*+*"*-"

7&,=*.6&*+*"5'(06-.*0*--'(?"I-"D%-1*+8&*=34"*4"2+?<"N$$FH"(=3*&7*-".*"

,-.*&/,*0*&(".*"4*&;*-";*4"8*4&*00'-1"4,4"0*--'("22-<",;",-.6'.*+'903*.*-"4*"
),,&0,;*-?"X'9".,*-".'4",;.24"'-"3*4"5'(06-.*,-.*&5'9("4*&;*-"2+("2"((&)<"

3"0!&?"*-"."(2"(")*&(=3'++*-."5,&.*-"1*8&6'04?"@,0"4*&;*-"2+("!"#$%&'(""#"*-"
&()%!*+"(%""#".6'.*-"2-.*&*"=,-(4&6=4*-"22-".2-",'(,"?%*""#"*-"?!',".*!""#?""

"

Q*4",-.*&(=3*'."46((*-"=,-=*746*+*"*-"7&,=*.6&*+*"0*--'("'("/**&"=,;7+*T"'("*-"
)220"+2(4'1"4*";20*-?"A22&,;"122-"%-1*+8&*=34"*4"2+?"DN$$FH")*&.*&"'-",7".*"

0*--'(43*,&'*")2-"Z2++"DZ2++<"e&2V<"S'-"J+'<"_&,5+*V<"A*M2&,'(<""

M=e,5*-<"h'442<"h'-4,<"Z3,;2(<"i6(,><"N$$EH<".'*"-22(4"3*4",-.*&(=3*'.")2-".*/*"
45**"(,,&4*-"0*--'(<"),,&2+",,0"'-1224",7".241*-*"524"36-")*&8'-.4?""

"
Z2++"(4*+4"-2;*+'90".24"*&"-22(4".*/*"45**"(,,&4*-"0*--'("*&"**-".*&.*"(,,&4"

0*--'("'("*-"'-4&,.6=**&4"3'*&),,&".*"-,4'*")2-"**-"?!',"?%R"**-"=,1-'4'*)*"

=,-(4&6=4"'-"5*+0*"3*4"5'(06-.'1*"(V;8,,+",7"N";2-'*&*-"02-"5,&.*-",71*)24d"
*-*&/'9.("7&,=*.6&**+"2+("&*(6+4224")2-"8*5*&0'-1*-"*-"2-.*&/'9.("2+("+,((422-.*"

4*";2-'76+*&*-"*-4'4*'4?"A*"7&,=*74"02-"5,&.*-"1*/'*-"2+(".*";*-42+*"8&61"

46((*-"=,-=*746*+*"*-"'-(4&6;*-4*+*"0*--'("52--**&"5'(06-.*"5,&.4"8*,*>*-.?"
"

%-1*+8&*=34"*4"2+?"DN$$FH"(4*+4".24",-.*&(=3*'.*-")2-".*")*&(=3'++*-.*"(,,&4*-"
0*--'("*=34*&"'-1*5'00*+."8+'9>4<"4*;**&",;.24".*"&*+24'*("46((*-".*"(7*='>'*0*"

0*--'(,-.*&.*+*-"D5*+0*"8'9),,&8**+."(4&6=46&**+",>"'-(4&6;*-4**+"/'9-H"06--*-"

)2&':&*-")2-".'*7"4,4",77*&)+200'1?"
"

A'4"2++*("1224",)*&"5*+0*"(,,&4*-"0*--'("*&"6'4*'-.*+'90"1*),&;."5,&.*-"
52--**&"5'(06-.*"5,&.4"8*,*>*-.?"M22&"3,*")*&+,,74".*"),&;'-1")2-".*/*"

(,,&4*-"0*--'("-6f"%-1*+8&*=34"*4"2+?"DN$$FH"(4*+4".24"3*4"5'(06-.*+**&7&,=*("

-'*4"/,/**&"(427!),,&!(427")*&+,,74"522&8'9";*-42+*"=,-(4&6=4*-"+,1'(=3*&5'9("
(427"),,&"(427"*-"-2"*+022&"5,&.*-"1*),&;.<";22&"96'(4"**-".V-2;'(=3"7&,=*("'("

522&'-"7&,=*.6&*+*"*-"=,-=*746*+*"0*--'("72&2++*+"22-"*+022&"5,&.*-"1*),&;."

*-",-45'00*+.?"
"

A22&,;"02-".*")&221"5,&.*-"1*(4*+.",>"3*4",-.*&5'9("5*+"/,/**&";,*4"5,&.*-"
'-1*&'=34".24"8'9),,&8**+."**&(4".*"7&,=*.6&*(",>".*"=,-=*74*-";,*4*-"5,&.*-"

,-.*&5*/*-<",>"96'(4"'-"**-"1*a-4*1&**&.*";2-'*&?"@7"82('(")2-"**-"

+'4*&2466&(46.'*"=,-=+6.**&4"%-1*+8&*=34"*4"2+"DN$$FH".24".*";,*'+'903*'.")2-"3*4"
,-.*&(=3*'.*-")2-".*")*&(=3'++*-.*"(,,&4*-"5'(06-.*0*--'("4*&610,;4"

52--**&".*/*"5,&.4"8*(=3,65."'-".*"=,-4*T4")2-"3*4"8*,*>*-*-<",-.*&5'9/*-"



!"#G"!"

*-"+*&*-")2-"5'(06-.*?"%&"'("**-"4*-.*-("'-"3*4",-.*&/,*0()*+.",;"/'=3"),,&2+"4*"

&'=34*-",7"**-"1*a-4*1&**&.*"0'90",7".*".V-2;'*0"46((*-".*")*&(=3'++*-.*"
(,,&4*-"5'(06-.*0*--'(""

"
I-"36-",-.*&/,*0"3**>4"%-1*+8&*=34"24"2+"DN$$FH"**-"'-(4&6;*-4",-45'00*+.",;"

-2"4*"122-"52--**&"*-"3,*"(46.*-4*-".*")*&(=3'++*-.*"(,,&4*-"0*--'("

D'-(4&6;*-4**+"*-"=,-=*746**+H"'-/*44*-"8'9"5'(06-.*420*-".'*"/,.2-'1"
,-45,&7*-"/'9-".24"),,&2+".*"*-*".2-"5*+".*"2-.*&*"(,,&4"0*--'("'-1*/*4".'*-4"4*"

5,&.*-?"X'9"&*2+'(*&*-"/'=3"*=34*&".24"5'(06-.*420*-"+2(4'1"/'9-"4*"=+2(('>'=*&*-"

2+("/6')*&"'-(4&6;*-4**+",>"=,-=*746**+R"'-.'*-"**-"8*722+."4V7*"7&,8+**;"
3*&322+.*+'90"5,&.4"22-1*8,.*-<"'(".*/*"'-(4&6;*-4**+"'-"7+224(")2-"

=,-=*746**+?""
"

A'4"0,;4"'-"36-"-28*(=3,65'-1")2-"3*4",-.*&/,*0"5**&"22-".*",&.*?"@>"

5'(06-.*7&,8+*;*-"=,-=*746**+",>"'-(4&6;*-4**+"/'9-<"'("),,&2+"2>32-0*+'90")2-"
.*";24*")2-"*&)2&'-1")2-".*1*-*".'*".*"7&,8+*;*-";,*4",7+,((*-?"

"

A*",-.*&/,*0*&("3*88*-"1*;*&04".24")**+"(46.*-4*-".*"-*'1'-1"3*88*-",;"
=,-=*746*+*"7&,8+*;*-",7"**-"'-(4&6;*-4*+*";2-'*&"7&,8*&*-",7"4*"+,((*-?"A'4"

5'+"/*0*&"-'*4"/*11*-".24".'4"**-"'-.'=24'*"'(")2-"**-"+221"
5'(06-.*,-45'00*+'-1(-')*26?"b,,&"(,;;'1*"'-(4&6;*-4*+*",7+,(('-1*-"52("

)*&>'9-."5'(06-.'1"5*&0")*&*'(4?"

"
%-1*+8&*=34"*4"2+"DN$$FH"(4*+4".24"3*4"/*0*&"5*+";,1*+'90"'(",;",-.*&/,*0"4*"

.,*-"-22&"=,-=*746*+*"*-"'-(4&6;*-4*+*"7&,8+*;*-"*-".*";2-'*&"522&,7".*/*"
5,&.*-"6'41*5*&04<";22&".24"3*4"'-1*5'00*+."'("*-".24";*-"),,&/'=34'1";,*4"

/'9-"8'9"3*4"'-4*&7&*4*&*-")2-".*"&*(6+424*-"1*/'*-"2++*"=,;7+*T*"

2>32-0*+'903*.*-"46((*-".*"1*),&;.*";*-42+*"=,-(4&6=4*-?"

1.1.5 Ontdekking en uitvinding in wiskunde: the crystalliene 
concept 

A*"),,&22-(422-.*",-.*&/,*0*&"A2)'."Z2++">,&;6+**&4"'-"DZ2++<"N$E$H"**-"

=,1-'4'*>"=,-=*74".24"**-"43*,&*4'(=3*"82('("8'*.4"22-".')*&(*")*&(=3'++*-.*"

43*,&'*:-",)*&".*"=,1-'4'*)*",-45'00*+'-1"D;*4"8*4&*00'-1"4,4"5'(06-.*H"*-"
522&8'9"3'9"3*4";*-(*+'90".*-0*-"*-".*"(4&6=466&")2-"5'(06-.*"(2;*-8&*-14R"3*4"

=&V(42++'*-*"=,-=*74?"
"

Q*4"=&V(42++'*-*"=,-=*74"&*7&*(*-4**&4"D3*4"7&,=*(")2-"5'(06-.'1*H"28(4&2=4'*"

,;"3*4"1*3**+")2-"5'(06-.'1*"=,-=*74*-"4*"8*(=3&'9)*-";*4"**-"(4**.("0+*'-*&*"
;22&"&'90*&*"(*4")2-"5'(06-.'1*"7&'-='7*(?"A'4"/,&14"*&"8'9),,&8**+."),,&".24"

=,-=*74*-"8'--*-")*&(=3'++*-.*"5'(06-.'1*".,;*'-*-"8*(=3&*)*-"06--*-"

5,&.*-";*4"3*4/*+>.*",)*&0,*7*+*-.*"W'.**K?"A'4",)*&0,*7*+*-.*"'.**"'("
28(4&2=4*&"*-"02-")*&(=3'++*-."4,4"6'4'-1"0,;*-"'-".*")*&(=3'++*-.*"W=,-=&*4*D&*HK"

5'(06-.*".,;*'-*-?"Q*4",)*&0,*7*+*-.*"'.**"/,6"1*/'*-"06--*-"5,&.*-"2+("
**-"28(4&2=4'*D0+2((*H"522&)2-")*&(=3'++*-.*"'-(42-4'*("8*(422-?"

"

Q*4"5'(06-.'1*".*-0*-"02-"=,;72=4*&"5,&.*-"8*(=3&*)*-<"3*4")*&(';7*+4"**-"
)**+),6."22-".')*&(*"=,-=*74*-";*4"36-"&*+24'*(<"*-"/,&14",7".'*";2-'*&"),,&"

W.*-0*-",7"**-"3,1*&"-')*26K?"
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"

Z2++"(4*+4".24".*1*-*".'*".*/*"28(4&2=4'*("/'=3"*=34"*'1*-"3**>4"1*;2204<".*"
5'(06-.*"(';7*+*&*"*-".22&;**"4*)*-(";,,'*&"/2+"*&)2&*-R"#"))/&)/+'!"?"%=34*&<"

.*1*-*".'*"-'*4"'-"(4224"'("3*4"7&,=*(")2-"1*-*&2+'(24'*"*-"28(4&23*&'-1"4*"),+1*-<"
/2+"**-"4,*-*;*-.*"=,;7+*T'4*'4"*&)2&*-".'*"5*+322(4",-;,1*+'90"4*"32-4*&*-"'(?"

"

b,+1*-("Z2++"'("3*4"*((*-4'**+"4*"8*(*>>*-".24")*&(=3'++*-.*";*-(*-"Y"(46.*-4*-"
/'=3"'-")*&(=3'++*-.*",-45'00*+'-1((42.'2"8*)'-.*-"8'9"3*4"),&;*-")2-"

=&V(42++'*-*"=,-=*74*-"*-"522&8'9"/*".*"6'4'-1*-"3'*&)2-"'-")*&(=3'++*-.*"

=,-4*T4*-"D5'(06-.'1*".,;*'-*-H"3*88*-"22-(=3,65.?"A22&,;";,*4"8'9"3*4"
+*&*-"*-",-.*&5'9/*-")2-"5'(06-.*",7".*"+2-1*"4*&;'9-<"&*0*-'-1"1*3,6.*-"

5,&.*-";*4".*",-.*&+'11*-.*",-45'00*+'-1"D)2-".*/*"=&V(42++'*-*"=,-=*74*-H?"

1.1.6 The role of intuition in geometrie education 

I-46a4'*"5,&.4")220"1*/'*-"2+("**-"*((*-4'**+",-.*&.**+"'-"3*4"+*&*-")2-"

;**406-.*<"4,=3"8+'9>4".*")&221"3,*".*/*")22&.'13*'."*>>*=4'*>"4*",-45'00*+*-"8'9"
(46.*-4*-?"I-"DL69'42<"j,-*("k"i2;2;,4,<"N$$#H"8*(=3&'9>4"L69'42"*-"2-.*&*-".*"

&*(6+424*-")2-"36-",-.*&/,*0"-22&"'--,)24'*)*"+*(;*43,.*-"'-"3*4"8*1'-")2-".*"

N$(4*"**65"'-"A6'4(+2-."*-"%-1*+2-.?"
"

I-"36-"2&4'0*+";*&0*-"L69'42"*-"2-.*&*-",7".24"**-"7&*='*/*".*>'-'4'*")2-"'-46a4'*"

;,*'+'90"4*">,&;6+*&*-"'(?"I-"36-"2&4'0*+"122-"/'9"6'4")2-".*"5*&0.*>'-'4'*".24"
&(%*B%&""**-"l;*-42+*")22&.'13*'."'("/,.24";**406-.'1*"7+244*"*-"&6';4*>'16&*-"

06--*-"5,&.*-"),,&1*(4*+.R".*/*">'16&*-"=&*:&*-"*-"8*5*&0*-",;".22&;**"
;**406-.'1*"7&,8+*;*-",7"4*"+,((*-m"DL69'42"*4"2+<"N$$#H?"

"

L69'42"3**>4"96'(4"3*4"8*1'-")2-".*"N$(4*"**65"1*0,/*-",;.24"'-".'*"4'9."1&,4*"
'-(72--'-1"'(")*&&'=34",;"3*4";**406-.*,-.*&5'9("4*")*&8*4*&*-?"L69'42"

,-.*&/,*04"'-"3*4"8'9/,-.*&"3*4"5*&0")2-"h?"Z&*64+*'-"6'4"A6'4(+2-."*-"_?"e,.>&*V"
6'4"%-1*+2-.?"

"

A6'4(+2-."
I-"A6'4(+2-."3**>4".*"),,&22-(422-.*"5'(06-.'1*"U+*'-"'-".*/*"4'9.(7*&',.*"

*&),,&"1*7+*'4",;"3*4"5'(06-.*,-.*&5'9("4*",&12-'(*&*-")2-6'4"3*4"7*&(7*=4'*>"

)2-"W>6-=4',-**+".*-0*-K?"A'4"3**>4"1&,4*"'-)+,*."1*32.",7"3*4"5'(06-.*!"*-"
-2466&5*4*-(=3277*-,-.*&5'9(<"522&8'9"3*4"M*&2-"n277,&4"DL69'42"*4"2+<"N$$#H""

&'=34'-11*)*-."52(?"I-".'4"&277,&4"'("3*4";**406-.*7&,1&2;;2"-2.*&"
6'41*5*&04?"I-".'4"7&,1&2;;2"5*&.*-".*")200*-"M**406-.*7&,7*.*6(*"DEE!

92&'1*-H"*-".*"M**406-.*"DEO"4,4"*-";*4"EC"92&'1*-H",-.*&(=3*'.*-?"I-"3*4"

&277,&4"5*&."1*(4*+.".24"7&204'(=3*"*-"'-46a4'*)*"8*-2.*&'-1*-"),,&2+"
8*+2-1&'90"/'9-"),,&"3*4"+*&*-")2-";**406-.'1*"=,-=*74*-?"I-".*"

M**406-.*7&,7*.*6(*"5*&."1*(42&4";*4",8(*&)24'*(")2-".'-1*-"6'4"3*4"*=34*"

+*)*-"*-")*&),+1*-("5*&.*-".*"82('(=,-=*74*-")2-">'16&*-"8*(46.**&.<"3*4"
1*8&6'0")2-"72((*&"*-"+'-'22+"*-"4*0*-*-"D=,-(4&6*&*-H"*-";*4*-?"I-".*"

M**406-.*"),+1.*"**-";**&"43*,&*4'(=3*"8*(=3,65'-1")2-".*";**406-.'1*"
>'16&*-"*-"5*&."1*/'*-"2+("**-">,&;**+";**406-.*)20?"Q*4".,*+")2-".*"45**"

)200*-"M**406-.*7&,7*.*6(*"*-"M**406-.*"52(",;"8*32+)*"3*4"+,1'(=3"

.*-0*-"4*"8*),&.*&*-<",,0",;".*"(46.*-4*-".*"5*&*+."5'(06-.'1"4*"+24*-"/'*-?"
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A24"52("4*;**&"**-"&*.*-",;"),,&2+",,0",;")22&.'13*.*-"2+("W'-46a4'*>"

&6';4*+'90".*-0*-K"*-"W>6-=4',-**+".*-0*-K"4*",-45'00*+*-?"
"

Z&*64+*'-"52("3*4"(=3,,+3,,>.")2-".*"n*2+1V;-2('6;"'-"U2&+(&63*"*-"3**>4"),,&"
/'9-"(=3,,+"**-"*'1*-"7&,72.*6(*";**406-.*",-45'00*+."*-"'-1*/*4<"-22&".*"

&'=34+'9-*-")2-"3*4"M*&2-"n277,&4"6'4"EF$]?"Z&*64+*'-"52(")2-";*-'-1".24"3*4"

/**&"8*+2-1&'90"52(",;"6''!)%"##&(0)6"!+'0"("4*"4&2'-*-".,,&";'..*+")2-".*"
(46.'*")2-";**406-.*?"Z&*64+*'-"3**>4"/'9-"*'1*-"+**&8,*0"1*(=3&*)*-"*-"3'*&'-"

5*&."),,&2+"1*7,,1.",;"W'-46a4'*)*";*-42+*"&6';4*),,&(4*++'-1()22&.'13*.*-W"

4*",-45'00*+*-<"524"Z&*64+*'-"8*(=3,65.*"2+("**-"*((*-4':+*")22&.'13*'."'-"
/,5*+".*";**406-.*"2+("3*4".21*+'90("+*)*-?"

"
I-"DL69'42"*4"2+<"N$$#H"5,&.*-"45**"),,&8**+.*-"1*1*)*-"6'4"3*4"5*&0")2-"

Z&*64+*'-?"I-"3*4"**&(4*"),,&8**+.";,*(4*-"(46.*-4*-"'-"3*4"3,,>."-'*65*"

>'16&*-"=&*:&*-")2-6'4"8*722+.*"82('(>'16&*-<"/,2+("**-"&*=343,*0'1*".&'*3,*0?"
Q'*&8'9";,*4*-".*"(46.*-4*-".*"7+244*">'16&*-"/'=3"),,&(4*++*-"2+("&6';4*+'90*"

>'16&*-",;"/,'*4("2+("**-"&*>+*=4'*"/'=3"),,&"4*"06--*-"(4*++*-?"A,,&".'4"1,*."4*"

4&2'-*-"/,6.*-".*"(46.*-4*-"6'4*'-.*+'90"'-"(4224";,*4*-"/'9-",;"2++*"
=,;8'-24'*(")2-">'16&*-"/'=3"),,&"4*"(4*++*-"*-"3'*&8'9";2-'76+24'*("D/,2+("

&*>+*=4'*(H",7"6'4"4*"),*&*-?"
"

I-"3*4"45**.*"),,&8**+."5*&."**&(4"**-"=,-=&*4*"0686("8*(=3,65."*-"

8*(46.**&.<",;".22&-2"**-"W+6=340686(K"),,&"4*"(4*++*-"*-"3'*&".*-02=4')'4*'4*-"
,7"6'4"4*"),*&*-?"A*/*".*-02=4')'4*'4*-";,=34*-"Y";,*(4*-",-.*&(4*6-."5,&.*-"

;*4"2&;!"*-"32-.8*5*1'-1*-R"3'*&;**"0,-".*"0686("W;*-422+"1*),*+.K"5,&.*-"
,;"/,"72&2++*++*"/'9.*-<"7,('4'*(")2-"/'9.*-"4*-",7/'=34*")2-"*+022&<"*4=?"Z*"

)'-.*-?"

"
Z&*64+*'-"52(")2-";*-'-1".24"3*4",-.*&5'9(";,*(4"(42&4*-";*4".*"(46.'*")2-"

=,-=&*4*"5'(06-.'1*">'16&*-"*-"-'*4";*4".*"(46.'*")2-".'-1*-"'-"3*4"*=34*"+*)*-?"

Q'9"),*&.*"3'*&),,&"45**"&*.*-*-"22-R"4*-"**&(4*"5*&.".*"=,-=*-4&24'*"2++**-"
;22&"8*;,*'+'904"*-")*&(4,,&.<"*-"4*-"45**.*"/,6.*-"(46.*-4*-"2++**-";22&"

5'(06-.'1*">'16&*-"06--*-"3*&0*--*-"'-"3*4"*=34*"+*)*-"2+("/*"2+"**-"
),,&(4*++'-1"3*88*-")2-".*/*">'16&*-?"

"

%-1*+2-."
^2-1*"4'9."8*(4,-."3*4";**406-.*,-.*&5'9("'-"%-1*+2-."6'4"3*4"8*32-.*+*-")2-"

%6=+'.'(=3*";**406-.*?"%&"52&*-"5*+"5'(06-.'1*-".'*")*&2-.*&'-1*-"'-"3*4"
7&,1&2;;2"),,&(4*+.*-<";22&".*/*"5*&.*-"4,4"*-";*4",-1*)**&".*"EF.*"**65"

4*1*-"1*3,6.*-?"I-".*"4'9.")2-"3*4"8*1'-")2-".*"N$(4*"**65<".*"4'9.")2-"e,.>&*V<"

8*(4,-."*&"'-"%-1*+2-."D6'4*'-.*+'90H"**-"),*.'-1(8,.*;",;"3*4"
;**406-.*,-.*&5'9("4*")*&2-.*&*-?"

"

Q*4"52(";*4"-2;*"j?"h*&&V<"**-"%-1'-**&'-1"7&,>*((,&<".'*"**-")*&2-.*&'-1"'-"
12-1"/*44*?"Q'9"8*45'9>*+.*".*"*.6=24'*)*"522&.*")2-"%6=+'.'(=3*";**406-.*"

),,&"2++*"(46.*-4*-?"A22&*-4*1*-"52("3'9"**-"),,&(42-.*&")2-".*"'-4&,.6=4'*")2-"
*T7*&';*-4*+*"420*-"'-".*")&,*1*",-.*&5'9(92&*-?"%&",-4(4,-."**-".'(=6(('*",)*&"

3*4"5'(06-.*"D;**406-.*H",-.*&5'9("-'*4"2++**-"'-"%-1*+2-.<";22&",,0"'-"

2-.*&*".*+*-")2-".*"5*&*+.?"A*/*".'(=6(('*"+*'..*"'-"%-1*+2-."2+"(7,*.'1"4,4"



!"#F"!"

,)*&**-(4*;;'-1".24"**-"?!$2%&),-""*-"&(%*B%&"6""8*-2.*&'-1")2-"

;**406-.*,-.*&5'9(";,*(4"7+224()'-.*-"'-".*")&,*1*"92&*-")2-"3*4"D36'.'1*H"
),,&41*/*44*",-.*&5'9(?"Q'*&;**"/,6.*-")22&.'13*.*-"5,&.*-",-45'00*+.".'*"

-,.'1"/,6.*-"/'9-"8'9".*".*.6=4'*)*"8*5'9/*-"'-"3*4"+24*&*";**406-.*,-.*&5'9(?"
"

I-"EF$O"(=3&**>"e,.>&*V"(2;*-";*4"c?"B'..,-("**-"+**&8,*0".24"2+"(7,*.'1"4,4"

**-")2-".*"7,76+2'&(4*"4*0(48,*0*-"'-"%-1*+2-."/,6"6'41&,*'*-?"Q*4"8*(4,-."6'4"
45**".*+*-R"*T7*&';*-4*+*";**406-.*"*-"43*,&*4'(=3*";**406-.*?"

"

I-".*"*T7*&';*-4*+*"5'(06-.*"52(".*".,*+(4*++'-1",;"=,-=*74*-")2-"
;**406-.'1*">'16&*-"4*"+*&*-"*-"8*722+.*";**406-.'1*">*'4*-"4*",-4.*00*-<"

8*'.*".,,&";'..*+")2-"2=4')'4*'4*-"2+("4*0*-*-"*-";*4*-?"
"

I-".*"43*,&*4'(=3*";**406-.*"5*&.".*"%6=+'.'(=3*";**406-.*"8*32-.*+.?"A*"

8*32-.*+'-1")2-".*"(4*++'-1*-"*-"8*5'9/*-"5*&.")220"),,&2>1*122-".,,&";'..*+"
)2-"7&204'(=3*"2=4')'4*'4*-R",-4.*00*-")2-"-'*65*"'-/'=34*-"*-"3*4"=,-(,+'.*&*-"

)2-"&**.("22-5*/'1*"0*--'(?"

"
A*"4*0(48,*0*-")2-"e,.>&*V"52&*-";*.*",-45,&7*-",;"3*4"/,1*-22;.*"

W;**406-.'1*",,1K"4*",-45'00*+*-?"A'4"'("**-";*-42+*")22&.'13*'.",;"
;**406-.'1*"*'1*-(=3277*-"4*"3*&0*--*-"'-"**-">'166&?"%*-"),,&8**+."3'*&)2-"

'("3*4"3*&0*--*-")2-"=,-1&6*-4'*?"

"
Q*4"4&2'-*-")2-".'4";**406-.'1*",,1"0,-"7+224()'-.*-".,,&";'..*+")2-"

*T7*&';*-4*+*"420*-?"A'4"),-."7+224("'-".*"8*'.*";**406-.*)200*-?"A*/*"
*T7*&';*-4*+*"420*-"/'9-"),,&2+"1*&'=34",7"3*4",&':-4*&*-")2-".*"(46.*-4*-R".*"

(46.*-4*-"3*88*-"2+)2(4"0*--'("1*;2204";*4"**-"*((*-4'**+",-.*&.**+"'-"**-"

8*5'9(".24"/*";,*4*-"122-"+*)*&*-"),,&"**-"8*722+.*"(4*++'-1?"A*"420*-"/'9-"
/,-,.'1"),,&1*(4&6=46&**&."*-"/,",-45,&7*-".24"(46.*-4*-"2=4'*>"8*/'1"/'9-",;"

.'4"*((*-4':+*",-.*&.**+"4*",-4.*00*-?"

"
S*(=3,65'-1"

I-"3*4"36'.'1*"5'(06-.*,-.*&5'9("5,&.4"'-46a4'*"-,1"(4**.("8*(=3,65."2+("**-"
*((*-4':+*")22&.'13*'.?"b*&-'*65*-.";**406-.*,-.*&5'9("/,6"*&),,&";,*4*-"

/,&1*-".24"'-46a4'*"*-";**406-.*43*,&'*".6'.*+'90*&"/'9-"1*0,77*+.d"+,1'(=3*"

&*.*-*&'-1*-"*-"'-46a4'*)*"8*-2.*&'-1*-";,*4*-"-22(4"*+022&"5,&.*-"
6'41*),*&."*-"/6++*-"*+022&")*&(4*&0*-"52--**&";**406-.'1*"7&,8+*;*-"

,71*+,(4";,*4*-"5,&.*-?"
"

A*"(=3&'9)*&(";*&0*-"4*-"(+,44*",7".24"*&"-,1"(4**.("1**-".*>'-'4'*>"'-/'=34"'("524"

**-"*>>*=4'*)*",-.*&5'9(22-720"'(";*4"8*4&*00'-1"4,4",-.*&"2-.*&*"'-46a4'*"*-"
.24"*&"-,1")**+",-.*&/,*0"/2+"1*.22-";,*4*-"5,&.*-?"

1.1.7 Visualisatie in ruimtemeetkunde 

I-"De64'[&&*/<"EFFGH"5,&.*-"D46((*-H&*(6+424*-")2-",-.*&/,*0",7"3*4"1*8'*.")2-"
)'(62+'(24'*"'-".*"&6';4*;**406-.*?"@7"82('(")2-"**-"+'4*&2466&,-.*&/,*0"5,&.4"

1*0,;*-"4,4"**-"),,&(4*+"),,&"**-"43*,&*4'(=3";,.*+"),,&")'(62+'(24'*?"A'4"

;,.*+"8*(4224"6'4".*"),+1*-.*",-.*&.*+*-R"
"
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'(."!.""#/ 3"),-!&;6&(0/

M*-42+*"8**+.*-" _,1-'4'*)*"&*7&*(*-424'*")2-"**-"5'(06-.'1"
=,-=*74",>"*'1*-(=327".,,&";'..*+")2-")'(6*+*"*-"

&6';4*+'90*"*+*;*-4*-"

%T4*&-*"&*7&*(*-424'*(" b*&82+*",>"1&2>'(=3*"&*7&*(*-424'*("D/,2+("4*0(4*-<"
7+2249*(<"4*0*-'-1*-<".'21&2;;*-H")2-"=,-=*74*-"

,>"*'1*-(=3277*-<".'*"3*+7*-",;";*-42+*"8**+.*-"
4*";20*-"*-"4*"4&2-(>,&;*&*-"*-",;")'(6**+"4*"

&*.*-*&*-"""

b'(62+'(24'*7&,=*(" %*-";*-42+*",>">V('(=3*"2=4'*"522&8'9";*-42+*"
8**+.*-"/'9-"8*4&,00*-"

b'(62+'(24'*)22&.'13*.*-" b22&.'13*.*-".'*"8*-,.'1."/'9-"),,&"=,1-'4'*)*"

7&,=*((*-";*4";*-42+*"8**+.*-",;"**-"7&,8+**;"
,7"4*"+,((*-<";*4"-2;*"

- A**+!>'166&"7*&=*74'*R"272&4"8*(=3,65*-"

D'(,+*&*-H")2-"**-".**+")2-"**-"D=,;7+*TH"
>'166&"

- h*&=*746*+*"1*+'903*'.R"3*&0*--*-".24"
8*722+.*"*'1*-(=3277*-",-2>32-0*+'90"/'9-"

)2-"1&,,44*<"0+*6&<";24*&'22+",>"7,('4'*"

- M*-42+*"&,424'*R"3*4".V-2;'(=3"),,&(4*++*-"
)2-"**-"4&2-(>,&;24'*"/,2+("**-"&,424'*"D2+("

**-"(,,&4">'+;H"

- n6';4*+'90*"7*&=*74'*(R">'16&*-"4*-",7/'=34*"
)2-"*+022&"06--*-"&*+24*&*-"

- b'(6**+",-.*&(=3*'.";20*-R"
,)*&**-0,;(4*-"*-")*&(=3'++*-"46((*-"

)*&(=3'++*-.*">'16&*-",7;*&0*-"

"
e64'[&&*/"3**>4",-.*&/,=34"524"3*4"*>>*=4"'(")2-"O".';*-(',-2+*"

;**406-.*(,>452&*",7".*/*",-.*&.*+*-?"Q*4"2&4'0*+"8*(=3&'9>4"2++**-"*-0*+*"

46((*-&*(6+424*-"*-"*&"5,&.*-"1**-"=,-=&*4*"=,-=+6('*("1*4&,00*-?""
"

e64'[&&*/"8*(+6'4";*4",7"4*";*&0*-".24"*&"-,1"3**+")**+",-.*&/,*0";,*4"

7+224()'-.*-",;"2-45,,&.*-"4*"1*)*-",7")&21*-"2+(R"
- Q,*"5,&.*-";*-42+*"8**+.*-")2-"5'(06-.'1*"=,-=*74*-"1*),&;.f"

- Q,*"5,&.*-"(46.*-4*-"8*0522;"'-"3*4"=&*:&*-"*-"1*8&6'0*-")2-"
;*-42+*"8**+.*-f"

- c*+0*"&,+"3*88*-";*-42+*"8**+.*-",7"3*4"8*1&'7")2-"5'(06-.'1*"

=,-=*74*-"*-"'-"7&,8+**;",7+,((*-f"
- c2--**&"3**>4")'(62+'(24'*".*"),,&0*6&"8,)*-"2-2+V(*",>"2-.*&(,;f"

- Q,*"06--*-";*-42+*"8**+.*-"5,&.*-"1*=,;;6-'=**&."D,-.*&5*/*-oHf"
"

@>4*5*+R"l"???"43*&*"'("(4'++"2"+,-1"52V"4,"1,m"De64'[&&*/<"EFFGH?"

1.2 Veldonderzoek 

"
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1.2.1 Inventariserend onderzoek havo-didactiek voor bèta en 
techniekonderwijs 

Q*4"h+24>,&;"Sp42"Z*=3-'*0"3**>4"3*4"q-')*&(6;"h&,1&2;;2",-45'00*+.<"**-"

(4';6+*&'-1(7&,1&2;;2"522&;**"3*4"7+24>,&;"**-"8'9.&21*"7&,8**&4"4*"+*)*&*-"
22-"3*4"22-4&*00*+'90*&"*-"'-4*&*((2-4*&";20*-")2-"8p42,-.*&5'9(""/,.24";**&"

9,-1*&*-".2-"-6"0'*/*-"),,&"**-"8p42",>"4*=3-'(=3*"(46.'*"'-"3*4"3,1*&"

,-.*&5'9(?"
"

S'9".'4"q-')*&(6;"h&,1&2;;2"/'9-".')*&(*"(=3,+*-"'-"r*.*&+2-."8*4&,00*-?"A*/*"
(=3,+*-"3*88*-"1*;*&04".24"22-7200*-".'*"5*+"5*&0*-",7"3*4")5,<"-'*4"7*&"

.*>'-'4'*"5*&0*-",7"3*4"32),?"A22&,;"3*88*-"/'9".*")&221"22-"3*4"h+24>,&;"Sp42"

Z*=3-'*0"1*(4*+."3,*"**-"*>>*=4'*)*"32),!.'.2=4'*0"*&6'4/'*4?"A'4"'("22-+*'.'-1"
1*5**(4"),,&"**-"'-)*-42&'(*&*-.",-.*&/,*0"522&)2-"D@,;*-(<"N$$\H"3*4"

&*(6+4224"'(?"
"

I-"D@,;*-(<"N$$\H"'(",-.*&";**&",-.*&/,=34"524".*"0*-;*&0*-")2-"32),!

+**&+'-1*-"/'9-"*-"524".*"&*+*)2-4*",-.*&.*+*-"/'9-")2-"**-"32),!.'.2=4'*0"),,&"
8p42!"*-"4*=3-'*0,-.*&5'9(?"

"

A*"0*-;*&0*-")2-"32),!+**&+'-1*-"/'9-"(2;*-1*)24"'-",-.*&(422-.*"428*+?"
"

M,4')24'*<"(=3,,+8*+*)'-1"
*-"'-4*&*((*""

"

- h&*(424'*;,4')24'*")2-"32),!"*-")5,!
+**&+'-1*-"'("1*+'90""

- Q2),!+**&+'-1*-"/'9-"7&,.6=41*&'=34"*-"5'++*-"

,7"0,&4*"4*&;'9-"&*(6+4224""
- Q2),!+**&+'-1*-"5,&.*-"1*;,4')**&.".,,&"

7,('4'*)*"8*0&2=34'1'-1"*-"8*+,-'-1""

- Q2),!+**&+'-1*-"/'9-"D;**&".2-")5,!
+**&+'-1*-H"1*),*+'1"),,&".*"3,6.'-1")2-"

.,=*-4*-""
- Q2),!+**&+'-1*-"/'9-"'*4("7,('4'*)*&",)*&"(=3,,+"

.2-")5,!+**&+'-1*-""

- Q2),!+**&+'-1*-"3*88*-";*4"-2;*"'-4*&*((*"
),,&"7&204'(=3*"*-"4,*72(('-1(1*&'=34*"

,-.*&5*&7*-""
- Q2),!+**&+'-1*-"/'9-"(4*&0"1*&'=34",7".*"5*&*+."

86'4*-"(=3,,+""

^**&(4'9+"*-"
(46.'*)22&.'13*.*-"

- Q2),!+**&+'-1*-"/'9-",)*&5*1*-."W.,*-*&(K"*-"
D'-";'-.*&*";24*H"W8*(+'((*&(K"D+**&(4'9+*-"U,+8H""

- Q2),!+**&+'-1*-"3*88*-"**-"),,&0*6&"),,&".*"

=,-=&*4*"(4&24*1'*""
- Q2),!+**&+'-1*-"3*88*-<"8'--*-".6'.*+'90*"

02.*&(<""8*3,*>4*"22-"0*6/*)&'93*'.""

J=34*&1&,-.0*-;*&0*-"*-"
7&*(424'*(""

"

- Q2),!+**&+'-1*-"/'9-"(,='22+"*-"(7,-422-""
- Q2),!+**&+'-1*-"3*88*-"**-"'*4("+21*&*"

'-4*++'1*-4'*"*-";**&";,*'4*";*4"4&2-(>*&")2-"
0*--'(".2-")5,!+**&+'-1*-"

@)*&'1*"0*-;*&0*-""

"

- Q2),!+**&+'-1*-"(7'98*+*-"'*4(")20*&".2-")5,!

+**&+'-1*-""
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- Q2),!+**&+'-1*-"5*4*-")20*&".2-")5,!

+**&+'-1*-"2+"524"),,&"5*&0"/*"5'++*-"122-"
.,*-""

"

I-"D@,;*-(<"N$$\H"'(".22&-22(4",-.*&/,=34"524"**-"*>>*=4'*)*"32),!.'.2=4'*0"
/,6"06--*-"/'9-?"Q*4"2-45,,&."5,&.4"),,&2+"1*),-.*-"'-".*">,&;6+*&'-1")2-".*"

)'*&"5*/*-+'90*".,=*-4=,;7*4*-4'*(".'*"'-",-.*&(422-.*"428*+"/'9-"(2;*-1*)24?"
"

A'.2=4'(=3*"=,;7*4*-4'*"

"

- n*0*-'-1"3,6.*-";*4")*&(=3'++*-.*"+**&(4'9+*-"

- b2&'24'*"'-"5*&0),&;*-"
- J=4')*&*-.*"5*&0),&;*-""

b20'-3,6.*+'90*"

=,;7*4*-4'*"

- ^*((4,>"8*4*0*-'(),+";20*-"

I-4*&7*&(,,-+'90"=,;7*4*-4" - S*4&,00*-3*'.<"8*+2-1(4*++'-1"4,-*-"

- h,('4'*)*")*&52=34'-1*-")2-"+**&+'-1*-"

I-4*&7*&(,,-+'90"=,;7*4*-4" - %;7243'(=3"4,-*-"
- _&*:&*-")*'+'1"+**&0+';224<"522&'-"+**&+'-1*-"

/'=3"1*522&.**&."),*+*-"*-".6&)*-"6'4*-"

"

1.2.2 Verschil moet er wezen 

I-"**-"5*&0.,=6;*-4")2-"3*4"B^@".24".,,&"S*&*-'=*"M'=3*+("'(",71*(4*+.<"5,&.4"

'-1*122-",7")*&(=3'++*-"46((*-"32),!"*-")5,"+**&+'-1*-"*-"3,*"3'*&;**",;"4*"
122-"DM'=3*+(<"N$$GH?"A*"(=3&'9>(4*&";*&04",7".24"3*4"**-"5*&0.,=6;*-4"'("*-"

1**-"&277,&421*")2-"**-"2>1*&,-."7&,9*=4?"Z,=3"1**>4"3*4".,=6;*-4"**-"

1*>6-.**&."*-"3*+.*&",)*&/'=34")2-".*";24*&'*?"J2-1*/'*-"3*+.*&"'("8*(=3&*)*-"
3,*"4,4"8*722+.*"'-/'=34*-"'("1*0,;*-<";*4".6'.*+'90*")*&5'9/'-1*-"-22&"

D5*4*-(=3277*+'90*H"8&,--*-",>",7"5*+0*";2-'*&"*&)2&'-1(.*(06-.'1*-"
'->,&;24'*"3*88*-"1*+*)*&.<"3*8"'0"1*;**-.".'4".,=6;*-4"2+("8&,-.,=6;*-4"4*"

;,1*-"8*(=3,65*-?"

"
!""#$%&'(%&)*%#+,-.//%&)01++%&)/%%#/.&$%&)%&)2.2",0.%3)

"

%*-"22-42+")*&(=3'++*-"'("522&"4*"-*;*-"46((*-"32),"*-")5,"+**&+'-1*-?"@7"
0+2((*--')*26")2+4")*&.*&",7".24"0+2((*-",7".*"32),")220")**+".')*&(*&"/'9-"

(2;*-1*(4*+.".2-".'*",7"3*4")5,<"524",7"/'=3")*&0+22&."02-"5,&.*-"DM'=3*+(<"
N$$GH?"Z,=3"06--*-"*&"5*+"2+1*;*-*"6'4(7&20*-"1*.22-"5,&.*-",)*&")*&(=3'++*-"

46((*-"32),"*-")5,"+**&+'-1*-?"A*/*")*&(=3'++*-"/'9-"*&",7"1*8'*.*-"2+("

- ^**&+'-10*-;*&0*-"
- B=3,,+8*+*)'-1"*-";,4')24'*"

- B46.'*)22&.'13*.*-"*-"36'(5*&01*.&21"
- h&*(424'*("*-"4,*0,;(4)*&52=34'-1*-"

"

^**&+'-10*-;*&0*-"
A*"8*+2-1&'90(4*",-.*&(=3*'.*-.*",'0(&%&"6"/6$$!.&0-"&."8*4&*>4"3*4")*&(=3'+"'-"

+**&)*&;,1*-R"28(4&23*&*-.")*&;,1*-"*-"(-*+3*'.")2-"+*&*-?"A22&-22(4"3*88*-"

32),!+**&+'-1*-";**&";,*'4*";*4"4&2-(>*&?"
"
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s62"#""!)%&;#"(<"/'44*-",7"3*4")5,"),,&2+"+**&+'-1*-".'*"2+("W.*-0*&(K"1*4V7**&."

06--*-"5,&.*-"D),+1*-(".*"+**&(4'9+*-")2-"U,+8H"*-".'*"8*(=3'00*-",)*&"+,1'(=3!
;243*;24'(=3*"*-")*&82+*"'-4*++'1*-4'*("D+**&'-4*++'1*-4'*("),+1*-("e2&.-*&H?"@7"

.*"32),"/'44*-"),,&2+"8*(+'((*&("*-".,*-*&("*-"+**&+'-1*-";*4"2-.*&*"
,-45'00*+.*"'-4*++'1*-4'*(?"

"

M*4"8*4&*00'-1"4,4"?"!)''(#&;2-"&."*-"@"#79$$!."!&(0")2+4",-.*&";**&",7".24"
+**&+'-1*-",7"3*4")5,"8*4*&"06--*-"7+2--*-"*-"1&,4*"420*-",)*&/'*-?"Q6-"

2+1*;*-*"=,;7*4*-4'*("/'9-"8*4*&",-45'00*+.?"

"
B=3,,+8*+*)'-1"

I-"DM'=3*+(<"N$$GH"5,&.4",-.*&";**&"1*(4*+.".24"32),"+**&+'-1*-";**&"W),,&".*"
+*&22&K"5*&0*-"*-")5,!+**&+'-1*-";**&"),,&".*"*'1*-"2;8'4'*?"b*&.*&"5*&0*-"

32),!+**&+'-1*-";**&"7&,.6=4!1*&'=34"*-"5,&.*-")5,!+**&+'-1*-";**&"1*1&*7*-"

.,,&".*"(4,>?"A'4"3,6.4"'-".24".*"32),!+**&+'-1"**-"42(4822&.*&".,*+"-2(4&**>4<"524"
02-")2&':&*-")2-"**-"5*&0(460"4,4"**-";,,'"='9>*&?"Q2),"+**&+'-1*-"&20*-"),,&2+"

1*;,4')**&.".,,&.24".*/*"(72--*-."'(<"*-"&20*-"/*"*=34"1*;,4')**&."2+("/*"W*&"

;'..*-"'-"/'44*-K?"Q2),!+**&+'-1*-"3*88*-",)*&"3*4"2+1*;**-"**-"0,&4*&*"
(72--'-1(8,,1"*-"/'9-"**&.*&"2>1*+*'.?"

"
B46.'*)22&.'13*.*-"*-"36'(5*&01*.&21"

Q*4"8+'904".24"32),!+**&+'-1*-"+'*)*&"2=4'*>";*4".*"+**&(4,>"22-".*"12-1"5'++*-"

122-?"b*&.*&"/'9-"/*",77*&)+200'1*&"'-"36-"&*>+*=4'*)*")22&.'13*.*-"*-"/'9-"
**&.*&"4*)&*.*-";*4"**-"2-45,,&.?"b5,!+**&+'-1*-"5'++*-"*=34"'*4("8*1&'97*-"*-"

/'9-"8*4*&"'-"(4224"4,4"**-".22.5*&0*+'90*"&*>+*=4'*?"
"

Z*-"22-/'*-")2-"36'(5*&0")2+4"-,1;22+(",7".24"32),!+**&+'-1*-"(4*&0"

42201*&'=34"/'9-R"3*4"1224"*&"-'*4",;".24"9*"'*4("+**&4")2-"9*"36'(5*&0<";22&".24"9*"
3*4"2>0&'914?"

"

@,0",7"3*4"1*8'*.")2-"1*32-4**&.*".'.2=4'*0*-<")2+4"**-"D*-'1(/'-("1*=32&1**&.H"
8**+."4*"(=3*4(*-?"@7".*"32),"5,&.4"-'*65*"(4,>")220"22-1*+**&.")2-6'4"8*0*-.*"

02.*&(d"8*-,.'1.*",6.*"(4,>"5,&.4"3*&322+.?"b*&),+1*-("5,&.4"1*,*>*-.<"
522&8'9".*",*>*-'-1*-".'=34"8'9".*"6'4+*1"+'14?"%&"5,&.4"1*5*&04";*4"0+*'-*"

(4279*("*-".*".,=*-4"8*1*+*'.4"'-4*-('*>?"

"
41$$%+0.%+)*''#)/%+""&5"3)

"
r2.24"*&"'("'-1*122-",7".*")*&(=3'++*-<"5,&.4"**-"22-42+"32-.&*'0'-1*-"1*.22-"

3,*";*4".*/*")*&(=3'++*-",;"4*"122-"'-".*"+*(22-720?"%&"5,&.4"*)*-5*+";*4"0+*;"

,71*;*&04".24".*/*"-'*4"'-".*"7&204'90"/'9-"1*4,*4(4?"
"

%*-"4V7'(=3*"+*(",7".*"32),"/,6"*&"2+("),+14"6'4"06--*-"/'*-R"

• %*-";,4')*&*-.*"'-+*'.'-1<"22-(+6'4*-."8'9".*"8*+*)'-1(5*&*+.")2-".*"
9,-1*&*-"

• I-4&,.6=*&*-")2-"-'*65*"(4,><"(4*&0"1*(4&6=46&**&."*-"'-"**-"2=4'*)*"
5*&0),&;<"*-"522&8'9"),,&0*--'("2=4'*>"5,&.4"3*&322+."

• b**+",*>*-*-<".'=34"8'9".*"6'4+*1"*-"'-"0+*'-*"(4279*("*-";*4")**+"

8*1*+*'.'-1"
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• A*"4,*4('-1"'("),,&2+"1*&'=34",7"&*7&,.6=4'*")2-"1*+**&.*"4*=3-'*0*-"

"
J2-1*/'*-"**-"32),!0+2(")220".')*&(*&"P62"(2;*-(4*++'-1"'(<",,0",7"1*8'*.")2-"

=,1-'4'*)*")22&.'13*.*-<"'(".'>>*&*-4'24'*"-,1";**&")2-"8*+2-1?"%*-"+**&+'-1".'*"
(-*+"0+22&"'(<"02-"**-"*T4&2"*-"5*++'=34"6'4.21*-.*&",7.&2=34"0&'91*-?"%=34*&<"l3*4"

'-/*44*-")2-"*T4&2"420*-"),,&"'-.')'.6*+*"+**&+'-1*-"/2+"8'9".*"7&,.6=41*&'=34*"

D32),H"+**&+'-1"2+"(-*+".*")&221",7&,*7*-"524"*&";*4".*"6'40,;(4")2-".*"4220"
1*8*6&4m"DM'=3*+(<"N$$GH?"

1.2.3 Beter inspelen op havo-leerlingen 

Q*4"IbJ<"**-"2.)'*(,&12-'(24'*",7"3*4"1*8'*.")2-"8*+*'.(,-.*&/,*0<"3**>4",7"3*4"
)*&/,*0")2-".*"b@!&22."*-"**-")'9>4'142+"(=3,+*-",-.*&/,*0"1*.22-"-22&".*"

7&,8+*;24'*0"&,-."32),"O"*-"#"+**&+'-1*-?"J2-+*'.'-1"),,&".'4",-.*&/,*0"52(".24"

.*"8,)*-8,65")*&4&21'-1",7+,,74<";22&".24"-,1"-'*4"8*0*-."'("524"4*".,*-",;"

.*/*")*&4&21'-1"4*"),,&0,;*-?"

"
I0"3*8"Db*&;22(<"N$$CH"2+("8&,-.,=6;*-4",71*-,;*-",;"**-"8*4*&"8**+."4*"

0&'91*-")2-".*"32),"*-"3,*"**-".'.2=4'*0"3'*&,7"2>"4*"(4*;;*-?"

"
q'4"3*4")*+.,-.*&/,*0"'("-22&"),&*-"1*0,;*-".24".*"1&,*7"32),"#",7"/'=3"(4*&0"

3*4*&,1**-"'(<",-.*&"2-.*&")*&,,&/2204".,,&")*&(=3'++*-"'-"'-(4&,,;"D32),"O<"

)5,<");8,H<";22&".24"3*4"2+1*;*-*"+**&+'-1!8**+."'("
- U,&4*"4*&;'9-"1*&'=34"

- e*8&*0"22-"7+2--'-1()22&.'13*.*-"*-"6'4(4*+1*.&21"
- U,&4*"=,-=*-4&24'*8,,1"

- h&21;24'(=3"

- c*'-'1"1*;,4')**&."
"

A*"+**&+'-1*-"3*88*-"**-".6'.*+'90"8**+.")2-".*"'.*2+*"+*&22&<".24"'0"3'*&";*4"
(4**05,,&.*-"(=3*4(R",&.*<".6'.*+'90<"(>**&<"*-43,6('2(4<"&*(7*=4<"1*a-4*&*((**&.?"

"

A*",)*&12-1")2-"32),"O"-22&"32),"#"'("),,&2+";,*'+'90",;.24".*"(4,>"+2(4'1*&"'("
*-",;)2-1&'90*&"*-".24"3'*&),,&"=,1-'4'*)*"*-"7*&(,,-+'90*")22&.'13*.*-")*&*'(4"

/'9-".'*"8'9".*";**(4*"+**&+'-1*-";'-.*&",-45'00*+."/'9-"D/,2+("/*+>(42-.'13*'."*-"

7+2--'-1()22&.'13*.*-H?"
"

A*"5'9/*"522&,7".*".,=*-4".*"+*((*-"'-&'=34<"3**>4"1&,4*"'-)+,*.",7".*";,4')24'*"
)2-"+**&+'-1*-?"b2-"8*+2-1"'("),,&2+"

- %*-"1,*."(,='22+"0+';224R"D)*'+'1*H"1&,*7(7&,=*((*-"*-"**-"1,*.*"&*+24'*"

46((*-".,=*-4"*-"+**&+'-1*-"
- n*0*-'-1"3,6.*-";*4".*"0,&4*"=,-=*-4&24'*8,,1")2-"+**&+'-1*-"

- n*0*-'-1"3,6.*-";*4"3*4">*'4".24"+**&+'-1*-";,*'4*"3*88*-",;"4*"

&*>+*=4*&*-"
"

I-"3*4",-.*&/,*0"'("-21*122-"5*+0*";224&*1*+*-"1*-,;*-"06--*-"5,&.*-",;"
.*"7&,8+*;*-",7".*"32),",7"4*"+,((*-?"%*-")2-".*";224&*1*+*-"'("3*4"'-/*44*-"

)2-"**-"2=4')*&*-.*".'.2=4'*0"D3,*5*+"'-"3*4"&277,&4"4*)*-("'(",71*;*&04".24"

3*4"5*+"8*+2-1&'90"'(".24"3*4"3*+.*&"'("524"3'*&"7&*='*(",-.*&"5,&.4")*&(422-"*-"
3,*".*/*"),&;"4*"1*)*-???H?"



!"]]"!"

"

1.2.4 Tien didactische aandachtspunten voor de bètavakken op de 
havo 

I-"DQ2;*&<"N$E$H"5,&.4"**-",-.*&/,*0"8*(=3&*)*-"-22&"**-"(7*='>'*0*"32),!
.'.2=4'*0?"J2-+*'.'-1"),,&".'4",-.*&/,*0"52(".*"*&)2&'-1")2-")**+".,=*-4*-"'-"

3*4"q-')*&(6;"h&,1&2;;2".24"3*4".,,&),*&*-")2-",-.*&5'9('--,)24'*("'-"32),!

0+2((*-"2-.*&*"*'(*-"22-"3*-"(4*+.*?"@7"82('(")2-"+'4*&2466&,-.*&/,*0<"
*T7*&4=,-(6+424'*"*-",8(*&)24'*("8'9"(6==*(),++*"32),!.,=*-4*-<"'("**-"+'9(4")2-"

4'*-".'.2=4'(=3*"22-.2=34(76-4*-"1*>,&;6+**&.".'*".*"82('("),&;.*-")2-".*"
4&2'-'-1*-?"

"

_,-42=4<";20*-"*-"
3,6.*-"

"

'-+*)*-"'-".*"+**&+'-1*-"
1,*."=,-42=4"3,6.*-";*4"2++*"+**&+'-1*-"

&*+24')*&*-.""*-";*4"36;,&"
-'*4"*&1")'-.*-"2+("3*4"-'*4"'-"[[-"0**&".6'.*+'90"'("

h,('4'*)*">**.82=0?"

"

.6'.*+'90";20*-".24"+2(4'1*"(4,>"8*3**&(4"02-"5,&.*-".,,&"

)**+"&*.*-*&*-"*-",*>*-*-"
h,('4'*)*">**.82=0"

h&'00*+*-" J>5'((*+*-."

e*)2&'**&.*"5*&0),&;*-".'*"4*1*;,*4"0,;*-"22-"
6'4.21'-1"*-"-'*65(1'*&'13*'."D5*.(4&'9.<"6'4.21*-."

*+*;*-4<")2-6'4")*&82/'-1"2-.*&("4*1*-".*"+*((4,>"22-"122-"

0'90*-H"

h&,=*.6&*+*"

.6'.*+'903*'.?"

"

/*+>5*&0/22;3*'.".,,&".6'.*+'90*"02.*&("*-"3*+.*&*"

)*&52=34'-1*-"4*"(4*++*-",)*&"1*5*-(4"1*.&21"*-"1*5*-(4"

+**&&*(6+4224"

Z,*12-0*+'903*'." (4';6+*&*-",-.*&/,*0*-.*"3,6.'-1"*-")&21*-"(4*++*-"

)*'+'1*"+**&,;1*)'-1"
+**&+'-1"(2;*-";*4".*".,=*-4",7",-.*&/,*0"

c*&0*-"'-"1&,*7*-" 8*&*.*-*&*-"*-"6'4),*&*-")2-",7.&2=34*-"'-"1&,*7*-"

*&",7"4,*"/'*-".24"2++*"+**&+'-1*-"22;"8,."0,;*-"

_,1-'4'*>"2=4')*&*-"

)2-"+**&+'-1*-"

"

7&2=4'=2<"/*+>"*T7*&';*-4*&*-"

)**+",7.&2=34*-";20*-"*-")**+",*>*-*-""

=,1-'4'*>"2=4')*&*-"*-"22-+*&*-",-.*&/,*0*-.*"3,6.'-1"

U,77*+'-1"+*((4,>"

22-"7&204'90"

b*&82-.*-";20*-";*4".*".21*+'90(*"5*&0*+'903*'."

B4&6=466&" (=320*+*-"46((*-".*"-')*26(")2-".*-0*-"8'--*-".*"+*((4,>R"
=,-=*74<"+*((4,>"*-".*"(7*='>'*0*"(,;;*-Y)&21*-"

e,*."06--*-"

6'4+*11*-"

6'4+*1"'-"(4277*-<"*)*-46**+"3*&322+.*+'90"

)2-6'4")*&(=3'++*-.*"6'412-1(76-4*-"

"

1.3 Literatuur op het gebied van probleemaanpak 

%&"'("3**+")**+"1*(=3&*)*-",)*&"2++*&+*'"5'(06-.'1*",-.*&5*&7*-<")2-"
)*&(=3'++*-."-')*26"*-"'-")*&(=3'++*-.*"),&;*-?"

"
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%*-"(42-.22&.5*&0",7"1*8'*.")2-"7&,8+**;22-720<"'("3*4"8,*0")2-"e?"h,+V2"

lQ,5"4,"(,+)*"'4m?"A'4"8,*0"'("&**.("1*(=3&*)*-"'-"EF]C<";22&"1*+.4"-,1"(4**.("
/,2+("1*/*1."2+("**-"(42-.22&.5*&0?"

"
I-"Dh,+V2<"EF]CH"5,&.4"-2.*&"'-1*122-",7"3*4",7+,(('-1(7&,=*(")2-"5'(06-.'1*"

7&,8+*;*-?"b,+1*-("h,+V2")*&+,,74".'4"7&,=*("'-"#">2(*-R"

E? S*1&'97"3*4"7&,8+**;"
N? M220"**-"7+2-"

O? b,*&"3*4"7+2-"6'4"

#? S+'0"4*&61"
"

h,+V2"3**>4"'-"Dh,+V2<"EF]CH"),,&"*+0")2-".*/*">2(*-"3*6&'(4'*0*-"6'41*5*&04<".'*"
06--*-"+*'.*-"4,4"**-",7+,(('-1?"e&,>5*1<"'-";'9-"*'1*-"5,,&.*-R".*"

8*-,.'1.3*.*-"),,&".*",7+,(('-1"/'44*-"&**.("'-"9*"3,,>.<"9*";,*4"*&"D2++**-"

;22&???H"),,&"/,&1*-".24"9*".*/*")*&*'(4*"8*-,.'1.3*.*-",7322+4"6'4"9*"1*3*61*-"
*-",7".*"96'(4*";2-'*&";*4"*+022&"1224")*&8'-.*-?"A,,&"9*/*+>"8*722+.*")&21*-"4*"

(4*++*-<"'("3*4";,1*+'90";**&"1&'7",7"3*4"7&,8+**;"4*"0&'91*-"*-"Y",>"**-"(427"

)*&.*&"4*"0,;*-"4,4".*",7+,(('-1?"
"

b,,&"*+0")2-".*">2(*-<"8*-,*;"'0".*"8*+2-1&'90(4*")&21*-".'*"9*"9*/*+>"06-4"(4*++*-"
,>"2=4'*(".'*"9*"06-4"-*;*-?"Q'*&8'9"-**;"'0"2++**-".'*")&21*-",7".'*"),,&"32),"#"

5'(06-.*")2-"8*+2-1"/'9-?"

"

C"0!&;?/-"%/?!'3#""+/

c24"5,&.4"*&"1*)&221.f"

c24"/'9-".*"1*1*)*-(f"
M220"**-"4*0*-'-1"

e*8&6'0"-,424'*("

"

4$$2/""(/?#$(/D/6&(./""(/6"!3&(.&(0/%*))"(/."/0"0"6"()/"(/-"%/0"6!$$0."/

Q*8"9*"3*4"**&.*&"1*/'*-f"%)*-46**+"'-"**-"'*4("2-.*&*"),&;f"
U*-"9*"**-"1*&*+24**&."7&,8+**;f"

I("*&"**-"(4*++'-1".'*")2-"4,*72(('-1"'(f"

U'90"-22&".*"1*1*)*-(R"
5*+0*"2-.*&*"7&,8+*;*-"3*8"9*"&**.(",71*+,(4";*4".*/*"1*1*)*-(f"

"U6-"9*"3*4"&*(6+4224"3'*&)2-",>".*";*43,.*"1*8&6'0*-f"

^,("**-"1*&*+24**&."D2+1*;*-*&<"(7*='>'*0*&<"2-2+,,1H"7&,8+**;",7<""
Q*8"9*"2++*"1*1*)*-("1*8&6'04f"

c24"06-"9*"5*+"8*&*0*-*-";?8?)?".*"1*1*)*-(f"

"
 

8'"!/?#$(/*&%/

I("*+0*"(427"=,&&*=4f"
 

 

C#&2/%"!*0/E/3"''!.""#/."/'?#'))&(0/

U6-"9*"-2122-",>"3*4"&*(6+4224"0+,74f"

U6-"9*"-2122-",>"43*";*43,.*"Y"&*.*-*&'-1"0+,74f"

U6-"9*".*",7+,(('-1",,0"2-.*&("8*72+*-f"
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"

2 Experimentgroep en controlegroep 
A*"*T7*&';*-41&,*7"8*(4224"6'4".*"N]"+**&+'-1*-")2-"3*4"5'(06-.*"S"=+6(4*&"
QJb@"#"'-"(=3,,+922&"N$E$!N$EE?"

"

A*"=,-4&,+*1&,*7"8*(4224"6'4".*"1&,*7"+**&+'-1*-".'*"'-"3*4"),,&122-.*"
(=3,,+922&"3*4"5'(06-.*"S""=+6(4*&"),&;.*-"'-"QJb@"#?"

"

A*"+**&+'-1*-"'-".*"*T7*&';*-41&,*7"*-".*"=,-4&,+*1&,*7"3*88*-".*"),+1*-.*"
0*-;*&0*-?"

"

2"(+"!2/ "F?"!&+"(%E

0!'"?/

,'(%!'#"E

0!'"?/

;*'(9*(" G" F"1*(+2=34"

"
9,-1*-(" EF" E\"

.,,&(4&,;*-.")2-6'4"QJb@"O"

"

NE" NE"

.,,&(4&,;*-.")2-6'4"bc@"O" E" E"

.,,&(4&,;*-.")2-6'4"bMS@!Z" N" E"

(=3,,+!"

2=34*&1&,-.""

(=3,,+922&"

N$$F!N$E$"

/'44*-8+'9)*&"DQJb@"5'(06-.*"
SH"

"

E" #"

"

@7"82('(")2-".*"0*-;*&0*-")2-".*"*T7*&';*-41&,*7"*-".*"=,-4&,+*1&,*7"02-"
5,&.*-"1*=,-=+6.**&.".24".*"1&,*7"+**&+'-1*-".'*"'-"3*4"),,&122-.*"(=3,,+922&"

3*4"5'(06-.*"S""=+6(4*&"),&;.*-"'-"QJb@"#"4*&*=34"2+("=,-4&,+*1&,*7"1*-,;*-"
02-"5,&.*-?""

"

"
"

"
"
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3 Materiaal - lesmateriaal 
%&'&"()*+,-&"(&./01)*23"0&3"4,3&1),,+5"6&7"(&+,7-1)*8"97:&1:&&+"0)&1;,7"')*7":&"+&.;991(&1&):)7-&75"

3.1 Ontwerp 

%&"973<&1=,2<&-)7-&7"')*7")7":&3,)+"(&./01&;&7")7"0992:.3>8"?5"@7":&";9+-&7:&"=,1,-1,,2")."&&7"9;&1')/03"9=-&794&7";,7":&"
:):,/3)./0&"97:&1:&+&7":)&"')*7")7-&'&35"A&3"-,,3"0)&1()*"94"+&.,,7=,88&7B"4,3&1),+&7B"4,7)&1&7";,7">)3+&-B"&3/5"

3.2 Overzicht didactische onderdelen 

@7":&"3,(&++&7"0)&197:&1"')*7"&&7"9;&1')/03&7"-&3997:";,7":&":):,/3)./0&"97:&1:&+&7":)&"')*7"9=-&794&7")7":&"+&..&7"()*":&"(&0,7:&+)7-"
;,7":&".3925"6&7",,73,+";,7":&'&"97:&1:&+&7"0&((&7">)3&1,,1:"1&+,3)&."4&3"&+8,,15"
"
A&3"/,3&-91).&1&7";,7":&":):,/3)./0&"97:&1:&+&7"7,,1":&"973<&1=(&.+)..)7-&7"(+&&8"-&&7":>):&+)*8&1"9;&1')/03"9="3&"+&;&1&75"C,7";&&+"
:):,/3)./0&"97:&1:&+&7"+)--&7"4&&1:&1&"973<&1=(&.+)..)7-&7",,7"3&7"-197:.+,-5"D4:,3"0&3"/&731,+&"97:&1<&1=";,7":)3"97:&1'9&8"
8&77).(+,:&7"(&31&23B")."&1";991"-&89'&7"94":&'&"<&+")7"&&7",=,13&"3,(&+"9="3&"7&4&75"E,,1"&1"<91:3"4&3"8+&4"9=-&4&183":,3":&"
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#" N&&1+)7-"<&&3":,3",++&"')*:&7B"09&8&7"&7":&"099-3&"3&"(&1&8&7&7"')*7",+."-&-&;&7"')*7X"kk"92"kA"

Z" N&&1+)7-"<&&3":,3":&"1&/0309&8)-&":1)&09&8"8,7"<91:&7"-&;97:&7")7":&"1&/0309&8_;)&18,73"&7":&"-&+)*8(&7)-&":1)&09&8"

l" N&&1+)7-"<&&3":,3"0&3">)3<&18&7";,7"4&&38>7:)-&"(&1&8&7)7-&7")7"?".3,==&7"-,,3X"J5"+&33&1.3,=B"M5")7;>+.3,=B"?5"1&8&7.3,="
$" N&&1+)7-"<&&3":,3":&"-&+)*8(&7)-&":1)&09&8"8,7"<91:&7":991-&1&8&7:":991"0&3")7319:>/&1&7";,7"&&7"099-3&+)*7":991":&"39="

!"!"$"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-&7"0&((&7",/3)&2"-&<&183",,7":&".392"
M" N&&1+)7-&7"0&((&7"0&3"&&1.3&"8&77).(+,:")7-&;>+:";991"<,3"(&31&23":&"(&0,7:&+:&".392"

?" N&&1+)7-&7"<&3&7"<,3"0&3"0>).<&18";991":&";9+-&7:&"8&&1")."
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!"!"0"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

%&"+&&1+)7-&7"-,,7")7":&"+&."0&3"8&77).9;&1')/03";+,88&"4&&38>7:&",,7;>++&7":991"0&3"&&1:&1&">)3-&1&)83&"&7"0&3"7)&><">)3-&1&)83&"
8&77).(+,:"'&+2",,7"3&";>++&75"A&3"/&731,,+"(&.=1&8&7";)7:3"):&,+)3&1"=+,,3.":991"0&3"<&18(+,:"9="0&3":)-)(91:"3&"397&7"&7":&'&"7&3",+.":&"
+&&1+)7-&7",,7"3&";>++&7"4&3"3&8.3B"3&8&7)7-&7B"&3/5"
"

20' 8+%*6//09++0*"%'

J" %&"+&."<91:3"-&-&;&7")7"&&7"+98,,+"4&3":)-)(91:B"92"(&3&1"79-B")7"&&7"+98,,+"4&3"9.)-":/+0*"&7":"+4"0"94:,3":)3"(&3&1"3&"
(&./01)*;&7").5"

M" @7"0&3"+98,,+")."&&7"/94=>3&1"(&./0)8(,,1"4&3":,,19="O3,1(9,1:".923<,1&"
?" N&&1+)7-&7"0&((&7"')/0"-&91)[73&&1:"9="0&3":9911&8&7&7";,7"&&7"1&/0309&8)-&":1)&09&8":991:,3"'&"0&3"0>).<&18"0&((&7"

-&4,,83X":&"9=-,;&7"J"&7"M">)3":&".&/3)&"b9918&77)."c')&";91)-&"+&.;991(&1&):)7-.2914>+)&1d"

"
20' 34#,.0)56)%7'6+%'*"'6//0:"0")*)%7"%'

J" %&";991(&<&183&"8&77).(+,:&7"49&3&7"(&./0)8(,,1"')*7B":>.X";991"0&3",,73,+"+&&1+)7-&7")7":&"8+,."49&3"&&7"<&18(+,:"
-&89=)&&1:"')*75"6;&73>&&+";991"&+8&"+&&1+)7-")7"3<&&;9>:W"ff7";&1.)&",+."<&18;&1.)&"&7":&",7:&1",+."F7&33&G";&1.)&5"

M" A&3";991":&'&"+&."(&./0)8(,1&";-+0:/+0*!(&.3,7:")."(&./0)8(,,1"&7"8,7"-&9=&7:"<91:&75"

"

!"!"0"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"
<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

A&10,+&7"&7"+&1&7"
8&77).">)3"+&."J"

'

'

#" - C,7.3>1&7"94":&"8&77).">)3":&"&&1.3&"+&."3&"+&1&7",,7":&"0,7:";,7"0&3"
8&77).(+,:"

- D7:&13>..&7"9=":&",/03&18,73";,7"0&3"(91:"M"2)->1&7"3&8&7&7X"/)18&+"
&7":1)&09&8"

- +&1&7"&&1.3&"8&77).(+,:"
"



!"Z$"!"

'

" #" - F/&731,+&"9;&1091)7-G":991"M"+&&1+)7-&7"7,"&+8,,1";991"0&3"(91:"3&"
19&=&7":)&"&&7"=,,1";1,-&7"49&3&7"(&,73<991:&7"

- 39&;9&-&7",+.":9/&73X"&R31,">)3+&-"9;&1"/)18&+"
"

- 4&&:9&7"4&3":&"
F9;&1091)7-G"&7"7,-,,7"92"
0&3"8+9=3"

V&/0309&8)-&"
:1)&09&8X"
ODOPCOQDC""

J#" - >)3+&-"9;&1"ODOPCOQDC"c-97)94&31)./0&";&109>:)7-&7d"
- )7.3&++)7-"YV"45(535"%6Y"&7"VC%"
- ?".3,==&7>)3<&18)7-"
"

- +>).3&1&7"&7"4&&:&78&7"
- :9911&8&7&7"1&/0309&8)-&"

:1)&09&8X"(&1&8&7&7"')*:&"

O,4&7.3&++)7-&7";,7"
M"-&+)*8&"
1&/0309&8)-&"
:1)&09&8&7"

#" - ,,7.3>1&7"94"+&&1+)7-&7"7,"3&"+,3&7":&78&7"9;&1"F499)&G"
.,4&7-&.3&+:&"2)->1&7";,7"M"-&+)*8&"1&/0309&8)-&":1)&09&8&7"c.=)&-&+"
&7B":1,,)&7"&7";&1=+,,3.&7"39&-&.3,,7d"

- 7,:&78&7"9;&1"&7"3&8&7&7"
;,7"F499)&G".,4&7.3&++)7-&7"

Y&+)*8(&7)-&"
:1)&09&8"

#" - " - "

6)7:&"+&."
"
"
"
"

#" - ,2197:&7" - N>).3&1&7"
"

" @A" " "
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!"!"$"1"# 2'.'34),,''(.'+)05/6.+

• @7+&):)7-"
- N,,3.3&"+&."94":&"8&77).";991"7>"9="3&"(9><&7"
- b9+-&7:&"+&."-,,7"<&"=19(+&4&7"9=+9..&7"<,,1)7"<&":)3"-,,7"39&=,..&7W",//&73"8943":,7"3&"+)--&7"9="=19(+&&4,,7=,8"

"
• FP&731,+&"9;&1091)7-G"

- :1)&09&8"c:1)&09&8"./0>)7"-&3&8&7:")5;545")73&8&7&7"099-3&+)*7d"
! ()*":&":1)&09&8":&"9==&1;+,83&2914>+&";1,-&7B":&"099-3&+)*7"+,3&7"3&8&7&7B"&7"0&3"(&<)*."+,3&7"-&;&7"

- /)18&+"
! 9==&1;+,83&2914>+&"&7"9431&82914>+&"+,3&7"-&;&7"
! ;1,-&7"92"0&3",,7"3&";9&+&7")."<&+8&"2914>+&";991"<,3")."

- >)3+&-":,3";991"/)18&+"9==&1;+,83&i!1M"&7"9431&8iM!1B",,7":&"0,7:";,7"&&7";)&18,73X":,,1"0&("*&";991":&"9431&8"998"

')*:&J"&7";991":&"9==5"')*:&M"
"
- 1&/0309&8)-&":1)&09&8"

o ODOPCOQDC"-,,3"9;&1";&109>:)7-&7";,7"')*:&7")7"&&7"1&/0309&8)-&":1)&09&8"&7"0,7-3".,4&7"4&3":&"-19933&";,7"&&7"09&8"
o g,3"DB"C"&7"O")."0,7-3",2";,7>)3"<&+8&"09&8"<91:3"-&8&8&7"
o 6&7";&109>:)7-"(&3&8&73":,3"*&"7,-,,3"09&;&&+"8&&1":&"&7&"')*:&"-193&1").":,7":&",7:&1&"')*:&"&7":,,194":&&+"*&"'&"9="

&+8,,1"
o D="&&7",/3)&;&"4,7)&1"c45(5;5"&&7";1,,-"&7"&&7"(&>13d"+&&1+)7-&7"4&&1"-&;9&+"-&;&7"9;&1".)7B"/9."&7"3,7":991"7,"3&"-,,7"

<,3";991"<,,1:&7"&1">)3"8>77&7"894&7"c.)7_/9.X"3>..&7"K"&7"Jd"&7"3,7"c-193&1":,7"Kd"
o A9&8&7"4&&3"*&")7"M"&&70&:&7X"-1,:&7"cACbD"?"&7"7>"998dB"1,:),+&7"c;9+-&7:"*,,1")7"A#d5"%&")7.3&++)7-";,7":&"YV"49&3"

')*7"F-1,:&7GW"+&&1+)7-&7":)3"+,3&7")7.3&++&7"
o b991:9&7":,3"0&3">)31&8&7&7";,7"&&7"09&8"-,,3")7"M":&78.3,==&7"cJ5"CODB"M5"ODOPCOQDCd"&7"J">)3<&18)7-..3,="cJ5"

N&33&1.3,=B"M5"@7;>+.3,=B"?5"V&8&7.3,=d5"N&&1+)7-&7":)3"+,3&7"9=./01)*;&7"9="0&3"8&77).(+,:"
o C,7.3>1&7"+&&1+)7-&7"94")7":&'&+2:&".3,==&7"&&7"')*:&">)3"3&"+,3&7"1&8&7&7"
o C,7.3>1&7"+&&1+)7-&7"94"7,"3&":&78&7"9;&1"09&;&&+"*&"49&3"<&3&7";,7"&&7"1&/0309&8)-&":1)&09&8"94":&'&";9++&:)-"c,++&"

09&8&7"&7"')*:&7d":991"3&"8>77&7"+,3&7"1&8&7&7X"kA"&7"kk"49&3":&">)3894.3"')*7"
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o %&"F1&8&7<&3G"+,3&7"9=./01)*;&7X"m*&"8>73";,7"&&7"1&/0309&8)-&":1)&09&8",++&"')*:&7"&7"09&8&7">)31&8&7&7",+."*&"<&&3X"kk"92"
kAn"

"
- F499)&".,4&7-&.3&+:&"2)->1&7W"45(5;5"M"-&+)*8&"1&/0309&8)-&":1)&09&8&7"

o ,,7.3>1&7":,3"+&&1+)7-&7":&'&"499)&"2)->1&7"-,,7"3&8&7&7W"&1"49&3">)3894&7X"1&/0309&8"&7"-&+)*8(&7)-&":1)&09&8"
o +,3&7")7')&7":,3",+."*&"&&7"1&/0309&8_;)&18,73"92"&&7"-&+)*8(&7)-&":1)&09&8"0&(3B"*&":&'&"<&++)/03"8,7":9911&8&7&7":991"

:&'&"9="3&";,33&7",+."M"1&/0309&8)-&":1)&09&8&7"
"
- -&+)*8(&7)-&":1)&09&8"

o /97/+>:&1&7":,3"*&"&&7"-&+)*8(&7)-&":1)&09&8"8>73":9911&8&7&7"45(5;5")7319:>/&1&7"099-3&+)*7"&7":9911&8&7&7"
1&/0309&8)-&":1)&09&8"

o +,3&7";,.3+&--&7"9="8&77).(+,:"

!"!"$"1"$ 7/(.*'8(6)9+

%&'&"+&."4,,83"-&(1>)8";,7"0&3"O3,1(9,1:!(&.3,7:"H4wisB - H2 meetkunde, introductieles 1.yar5"%&'&"<91:3"3)*:&7.":&"

+&."-&3997:"&7",,7-&;>+:5"
"
a)*"ODOPCOQDC"mi"&7"Xn"39&;9&-&7"()*":&"?"97:&1:&+&7";,7"0&3"<991:5"
"
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3.3.3 Les 3 (lesvoorbereiding) – Starten met probleem oplossen 

!"!"!"# $%&'(%)*+,-&./*

- Y,,7"39&=,..&7";,7"8&77)."&7":&"(,.).;,,1:)-0&:&7",,7":&"0,7:";,7"9=-,;&7">)3"0&3"(9&8"
- 6&1.3&"3)=.";991"=19(+&&4,,7=,8"9="0&3"(91:B"79-"7)&3"/&731,,+"(&0,7:&+:"

!"!"!"0 1))2/&)%),*

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"8&73":&"(,.)..94"F1&-&+4,3)-&";&&+09&8G"&7"8,7":&".3,7:,,1:97:&1:&+&7")7":&">)3<&18)7-"(&79&4&7"

!"!"!"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-&7"0&((&7",/3)&2"-&<&183",,7":&"9=-,;&7"#B"Z"&7"l"

!"!"!"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

!"

!"!"!"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"
<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

E,8&7"9=-,;&7"
#B"Z"&7"l"

?#" - C,7.3>1&7"+&&1+)7-&7"94"&&1.3"=+,7";,7",,7=,8"9="3&".3&++&7"
;991"9=-,;&"#B"&7":&'&":,,17,"=,.">)3"3&"<&18&7"

- D=.3&++&7"=+,7";,7"
,,7=,8"
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'

'

'

- a&-&+&):&7";,7":&"+&&1+)7-&7" - U)3<&18&7"9=-,;&"#"
- %,,17,";&1:&1"4&3"Z"&7"l"

V&2+&/3)&"9=":&"
9=-,;&7"
"

#" - O3>1&7"8+,..&7-&.=1&8"/&731,+&"1&2+&/3)&"9;&1":&"-&4,,83&"
9=-,;&7"

- D="+,3&7"./01)*;&7"(,.)..94"F9==&1;+,83&"1&-&+4,3)-&"
;&&+09&8G"

- 7,:&78&7"9;&1"#B"Z"&7"l"
- ,,7;>++&7"8&77).(+,:"

6)7:&"+&."
"
"
"
"

#" - ,2197:&7" - N>).3&1&7"
"

" @A" " "
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• @7+&):)7-"
- %&'&"+&.".3,13"4&3"0&3"9=+9..&7";,7"4)7:&1".)4=&+&"=19(+&4&7"
- 61"49&3&7"=+,77&7";,7",,7=,8"<91:&7"9=-&.3&+:"

"
• P&731,+&")73&1;&73)&."9="(,.).";,7"(&09&23&W";991,+"+&33&7"9="

- 6&1.3"7,:&78&7"9;&1"=+,7B":,,17,"=,.">)3<&18&7"
- 6).&7",,7":&">)3<&18)7-X":&"?".3,==&7"c+&33&1.3,=B")7;>+.3,=B"1&8&7.3,=d"

"
h,":&"+&."49&3"0&3"8&77).(+,:":991":&"+&&1+)7-&7",,7-&;>+:"')*7"4&3":&"&&1.3&"(,.).9=-,;&"9=":&"=,-)7,"m.9913".944&7n"

“Oppervlakte regelmatige veelhoek” 
• Opdelen in gelijkbenige driehoeken 
• Hoogtelijn, SOSCASTOA 
• Oppervlakteformule driehoek 

"

!"!"!"1"$ 7/(.*'8(6)9+

%&'&"+&."<91:3"0&3"(91:"7)&3"'9:,7)-"-&(1>)83":,3"0)&19;&1"&&7"39&+)/03)7-"79:)-").5"
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3.3.4 Les 4 (lesvoorbereiding) – Regelmatige veelhoek 

!"!";"# $%&'(%)*+,-&./*

- A&10,+&7"ODOPCOQDC"&7":&"?".3,==&7"94">)3"3&"<&18&7"c+&33&1.3,=B")7;>+.3,=B"1&8&7.3,=d"
- V&2+&/3&1&7"9=":&"(,.)..94"1&-&+4,3)-&";&&+09&8"&7"0)&1;,7"&&7"9=-,;&"4,8&7"c9=-,;&"$d"
- D==&1;+,83&":1)&09&8"i"o"=19:>/3";,7"M"(&7&7"R".)7>.";,7":&")7-&.+93&7"09&8"c9=-,;&"Td"&7"&R=+)/)3&1&7":,3":&'&"0,7:)-")."()*"

:&"-&+)*8(&7)-&":1)&09&8"

!"!";"0 1))2/&)%),*

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"8&73":&"(,.)..94"F1&-&+4,3)-&";&&+09&8G"&7"8,7":&".3,7:,,1:97:&1:&+&7")7":&">)3<&18)7-"(&79&4&7"

M" N&&1+)7-"<&&3":,3">)3<&18&7";,7"&&7"4&&38>7:&"9=-,;&")7"?".3,==&7"-,,3"cJ5"N&33&1.3,="M5"@7;>+.3,="?5"V&8&7.3,=d"

?" N&&1+)7-"8&73":&".)7>.!;,1),73";,7":&"9==&1;+,83&2914>+&";,7":&":1)&09&8"

!"!"1"$"# %&'()*'+,'-./','0+

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-&7"0&((&7",/3)&2"-&<&183",,7":&"9=-,;&7"$"&7"JK"

!"!";"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

!"

!"!";"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"
<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-' #" - @7+&):)7-" "
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'

'

"

A&10,+&7B"
1&2+&/3&1&7"&7"
&R=+)/)3&1&7";,7"
;91)-&"+&..392"
"

#" - D7:&1:&+&7"09&"&&7"1&-&+4,3)-&";&&+09&8":991"3&"1&8&7&7"
- g,,1"9="+&33&7"()*"0&3">)3<&18&7"c:&"?".3,==&7d"
- C,7.3>1&7":,3"'&":)3"9=./01)*;&7"9="0&3";991(+,:";,7"0>7"

8&77).(+,:"

- C/3)&2"4&&:&78&7"
- I&77).(+,:"()*<&18&7"

E,8&7"
1&-&+4,3)-&"
;&&+09&8.94"
c9=-,;&"$d"

'

'

'

M#" - C,7.3>1&7":,3"+&&1+)7-&7"9=-,;&"$"-,,7"4,8&7"
- C,7.3>1&7":,3"+&&1+)7-&7":,,17,"9=-,;&"T"8>77&7"4,8&7"c)."

0>).<&18d"
- U)3<&18)7-"9="0&3"(91:"94"3&"(&.=1&8&7"

- U)3<&18&7"9=-,;&"$"
"

D==&1;+,83&"
:1)&09&8"c.)7!
2914>+&d"
c9=-,;&"JKd"
"
"

JK" - C,7.3>1&7":,3"+&&1+)7-&7"9=-,;&"JK"-,,7"4,8&7"
- D="0&3"(91:"(&.=1&8&7";,7"9=-,;&"JK,"&7"("c;991(&1&):)7-"

;991":&".)7!2914>+&d"
- a&.=1&8&7"";,7"9=-,;&"JK/X".)7!2914>+&""
- N,3&7"7,:&78&7"9;&1"()*"<&+8&":1)&09&8":)3";991,+"0,7:)-"8,7"

')*7"&7":)3"4&3":&"8+,."&R=+)/)3&1&7"
- h9-4,,+."9=-,;&"$"
"

- E,8&7"9=-,;&"$"
- ,,7;>++&7"8&77).(+,:"

6)7:&"+&."
"
"
"
"

#" - 0>).<&18"9=-&;&7X"TB"JJ"
- ,2197:&7"
- "

- N>).3&1&7"
"

" @A" " "
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• @7+&):)7-"
- k)&"&&1:&1")7":&'&"+&.;991(&1&):)7-"

"
"
h,":&"+&."49&3"0&3"8&77).(+,:":991":&"+&&1+)7-&7",,7-&;>+:"')*7"4&3":&"9==&1;+,83&".)7!2914>+&""

• “Oppervlakte = ! product van 2 benen x sinus ingesloten hoek” 
"

!"!"1"1"$ 7/(.*'8(6)9+

D=-,;&"JK,"&7"("0,7:)-"9="0&3"(91:">)3<&18&7B"'9:,3":,,17,"-&4,88&+)*8";,7"7"-+11"%"7,,1"1"--"0#"8,7"<91:&7"-&-,,7"c9=-,;&"JK/d5"
"

• 6&1.3"4&3"<)3"&&7":1)&09&8"3&8&7&7"4&3":&"/97/1&3&"-&3,++&7"()*":&"')*:&7"
• U)3<&18&7";,7":&"9==&1;+,83&";,7":&'&":1)&09&8B"<,,1()*"&1"7)&3"3>..&73)*:."<91:3">)3-&1&8&7:5"%)3").";991"0,;9"+&&1+)7-&7"&&7"

(&&3*&"3&-&77,3>>1+)*8B"94:,3"&1"&&7"&R=1&..)&"49&3"<91:&7"-&.>(.3)3>&&1:"c099-3&"P%"i"#".)7"lKLd")7"=+,,3.";,7"&&7">)3-&1&8&7:"
-&3,+"<91:&7")7-&;>+:"

• %&"&R=1&..)&":)&"'9";&181&-&7"<91:3B")."3cBCDd"i"o"p"$"p"#"p".)7"lKL"
• %&"3>..&7.3,==&7">)3;&-&7"&7":&"1&+,3)&"&R=+)/)3&1&7"09&":&"-&3,++&7";,7":&"')*:&7":991<&18&7")7":&"2914>+&";,7":&"9==&1;+,83&""
• %,,17,"4&3"&&7",7:&1&"8+&>1"81)*3":&"-&3,++&7":991.31&=&7"&7";&1;,7-&7":991".^4(9+&7"c+&33&1.d"
• N&&1+)7-&7";1,-&7"<,3"&1")7":&"0)&1;991">)3-&<&183&"&R=1&..)&"4&&"49&3";&1,7:&1&7"
• b&1;9+-&7."&R=+)/)3&1&7";,7"<,3"&1"7>".3,,3X"&&7"2914>+&";991":&"9==&1;+,83&":)&",20,7-3";,7":&"+&7-3&.";,7"3<&&"')*:&7"&7":&"

)7-&.+93&7"09&8"
"
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3.3.5 Les 5 (lesvoorbereiding) – Cirkelsector, koorde en segment 

!"!">"# $%&'(%)*+,-&./*

- P)18&+.&/391B"-&+)*8')*:)-&":1)&09&8"&7"/)18&+.&-4&73B"()*<&18&7"9="8&77).(+,:"
- g&18&7",,7"9=-,;&7"JM!JS"

!"!">"0 1))2/&)%),*

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"<&&3"09&":&"9==&1;+,83&";,7"&&7"/)18&+.&/391">)3"3&"1&8&7&7"

M" N&&1+)7-"<&&3"09&":&"+&7-3&";,7"&&7"(99-">)3"3&"1&8&7&7"

?" N&&1+)7-"<&&3":,3":&"9==&1;+,83&";,7"&&7".&-4&73"8,7"<91:&7"(&1&8&7:":991":&"9==&1;+,83&.";,7":&"()*(&091&7:&".&/391"&7"
-&+)*8(&7)-&":1)&09&8";,7"&+8,,1",2"3&"31&88&7"

!"!":"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-&7"0&((&7",/3)&2"-&<&183",,7":&"9=-,;&7"JM!JS"

M" N&&1+)7-&7"0&((&7"0&3"8&77).(+,:"()*-&<&183";991"<,3"(&31&23":&"9==&1;+,83&";,7":&".&/391"&7":&"+&7-3&";,7":&"(99-"

!"!">"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"
20' 8+%*6//09++0*"'

J" g&18(+,:&7"4&3"9=-,;&"JS"&7"JS",,7<&')-"94">)3"3&":&+&7"

"
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!"!">"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" " "

O&/391B"(99-B"
-&+)*8(&7)-&"
:1)&09&8"

JK" - P&731,+&">)3+&-"9;&1".&/391B"(99-B"-&+)*8(&7)-&":1)&09&8"
- C,7.3>1&7"()*<&18&7"8&77).(+,:"
- U)3:&+&7"(+,:&7"<,,19=":&"<&18(9&89=-,;&7"J?"&7"JS".3,,7"

- C/3)&2"4&&:&78&7"
- a)*<&18&7"8&77).(+,:"

g&18&7",,7"
9=-,;&7"

?K" - C,7.3>1&7"+&&1+)7-&7"94",,7":&"9=-,;&7"3&"<&18&7" - <&18&7",,7":&"9=-,;&7"
JM"!"JS"

"
6)7:&"+&."
"
"
"
"

#" - ,2.+>)3&7W"9=-&;&7"0>).<&18"&7";&13&++&7":,3"<&":&";9+-&7:&"
8&&1"4&3":&";9+-&7:&"=,1,-1,,2",,7":&"-,7-"-,,7"

- N>).3&1&7"
"

" @A" " "
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!"!":"1"# 2'.'34),,''(.'+)05/6.+

"
k)&"0&3"<&18(+,:5"
"

!"!":"1"$ 7/(.*'8(6)9+
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3.3.6 Les 6( lesvoorbereiding) – Uitslagen 

!"!"?"# $%&'(%)*+,-&./*

- A&10,+&7"&7"1&2+&/3&1&7"9;&1"qM5JX"(,.)..944&7"')*7X"9==&1;+,83&"1&-&+4,3)-&";&&+09&8"&7"/)18&+.&/391"
- N&&1+)7-&7"/9721973&1&7"4&3"0&3"&)-&7"+&&1=19/&."&7":,3".944)-&7":)3"49&3&7",,7=,..&7B",5:505;5"/)18&+.&-4&73.94"
- U)3.+,-"1&-&+4,3)-&"=)1,4):&"
- 622&/3";,7",287933&7";,7"=)1,4):&"

"
%&'&"+&."(&-)77&7"<&"4&3"&&7"7)&><"97:&1<&1="4&3":&"79:)-&"7)&><&"30&91)&5"A&3"7)&><&"8&77).(+,:"8943")7":&"894&7:&"+&..&75""

!"!"?"0 1))2/&)%),*

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"0&&23"9;&1')/03";,7"<&+8&".9913".944&7"0)*"49&3"8&77&7"9;&1":&";+,88&"4&&38>7:&"crM5Jd"

M" N&&1+)7-"8&73":&"&)-&7./0,==&7";,7":&"1&-&+4,3)-&"=)1,4):&"&7"8,7"')/0"&&7"1>)43&+)*8&"0)&1;,7";991.3&++&7"

?" N&&1+)7-"<&&3"<,3"&&7">)3.+,-").""
S" N&&1+)7-"8,7"&&7">)3.+,-"4,8&7";,7"&&7"-&-&;&7"1>)43&+)*8&"2)->>1"&7"<&&3"<,3"0)&1()*"(&+,7-1)*8").""

#" N&&1+)7-"<&&3"<,3",2.7)*:&7"&7",287933&7")."&7"<&&3"<&+8&".9913"&22&/3&7":)3"0&&23"9=":&"2)->>1"c.944)-&"1)((&7"8913&1"_"<&-B"
.944)-&"09&8=>73c&7d"<&-B"c.944)-&d";+,88&7",2-&.7&:&7"

Z" N&&1+)7-"<&&3"09&"&&7".7,;&+2)->>1":991"3&"1&8&7&7"

!"!";"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-&7"0&((&7",/3)&2"-&<&183",,7":&"9=-,;&7"Jl"&7"J$"
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!"!"?"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

20' 8+%*6//09++0*"%'

J" %&"+&."<91:3"-&-&;&7")7"&&7"+98,,+"4&3":)-)(91:B"92"(&3&1"79-B")7"&&7"+98,,+"4&3"9.)-":/+0*"&7":"+4"0"94:,3":)3"(&3&1"3&"
(&./01)*;&7").5"

M" @7"0&3"+98,,+")."&&7"/94=>3&1"(&./0)8(,,1"4&3":,,19="O3,1(9,1:".923<,1&"

"
"
20' 34#,.0)56)%7'6+%'*"'6//0:"0")*)%7"%'

J" %&";9+-&7:&"4,3&1),+&7"49&3&7",,7<&')-"')*7"
- U)3.+,-"4&3"39><3*&";,7":&"8>(>."
- O3198&7"=,=)&1B";991"&+8"+&&1+)7-"J"
- U)3.+,-";,7"&&7"8&-&+"
- %1,,:49:&+";,7":&"=)1,4):&"
- b)&18,73*&":,3"=1&/)&."=,.3")7":&"=)1,4):&"c.7)*:;+,8"3&7"-&;9+-&";,7"0&3",287933&7d"

M" A&3";991":&'&"+&."(&./0)8(,1&";-+0:/+0*!(&.3,7:")."(&./0)8(,,1"&7"8,7"-&9=&7:"<91:&75"

"
"

!"!"?"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-X";,7"M%"7,,1"?%"
- &&1.3"7,,1">)3.+,-&7"8)*8&7")7":&"3<&&:&"=,1,-1,,2"
"

"

A&10,+&7"&7"
1&2+&/3&1&7"9;&1"
qM5J"
"

#" - V&-&+4,3)-&";&&+09&8"
- P)18&+.&-4&73"

- C/3)&2"4&&:&78&7"
"
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U)3.+,-"
1&-&+4,3)-&"
=)1,4):&"

" - \)1,4):&">)3+&--&7",,7":&"0,7:";,7"-&:,/03&/97.31>/3)&"
- >)3.+,-"+,3&7">)3:&78&7"
- ""

"

D=-,;&"Jl" " - C,7.3>1&7"4,8&7"9=-,;&"Jl" - "

D=-,;&"J$" " - ,,7.3>1&7"4,8&7"9=-,;&"J$" - "
" " - " - "

6)7:&"+&."
"
"
"
"

#" - " - N>).3&1&7"
"

" @A" " "
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• @7+&):)7-"
- g&"-,,7";,7";+,88&"4&&38>7:&"7,,1"1>)43&4&&38>7:&5"A&&23";&&+"4&3"&+8,,1"3&"4,8&7B"8)*8"4,,1X"%&497.31,3)&";,7":&"

>)3.+,-";,7":&"8>(>."4&3"0&3"39><3*&5"
- m'9"0&("*&")&3."=+,3."&7"'9"0&("*&")&3."1>)43&+)*8.n"
- -,,7"<&".31,8.";&1:&1"7,,1"8)*8&7B"7>"&&1.3"8913"9="&&7"1)*3*&"'&33&7"<,3"*&";,7":&"&&1.3&"=,1,-1,,2"49&3"0&((&7"-&+&&1:"

"
- A&10,+)7-"&7"1&2+&/3)&"rM5J";+,88&"4&&38>7:&"

- V&-&+4,3)-&";&&+09&8"
! U)3:&+&7".31998*&."=,=)&1"
! C,7.3>1&7"+&&1+)7-&7"94"&1"&&7"8799=")7"3&"+&--&7X";991')/03)-B"7)&3"81&>8&+&7B"'9";&1"49-&+)*8",,731&88&7B"=+,3"

09>:&7B"&1"8943"&&7".9913"b")7":&".3198&7W"&1"973.3,,3"&&7"1&-&+4,3)-&"#!09&8"
! P&731,,+"(&.=1&8&7"c8913"&7".7&+";1,,--&.=1&8B"3&4=9"09>:&7d"

• g,3";991".9913"2)->>1").":)3`"
• g,3";991".9913"9=-,;&"49&3&7"*>++)&"0)&19;&1"8>77&7"4,8&7`"
• I>77&7"*>++)&":)3">)3;9&1&7`"

- %&"/)18&+"4&3"8991:&"&7".&-4&73"
! 6&7",7:&1".9913"9=-,;&":)&"<&"')*7"3&-&7-&894&7").":&"/)18&+"4&3"8991:&B".&-4&73"&7".&/391"
! D="0&3":)/03(97:":&".+):&"+,3&7"')&7";,7":&"/)18&+"c'97:&1")7-&3&8&7:&".31,,+d"&7"&&7"+)*7.3>8":,3"&1"7,,.3"+)-35"
! b&1;9+-&7.":&"+)*7";&1.+&=&7")7":&"/)18&+B"'9:,7)-":,3"&1"&&7"8991:&"973.3,,3"
! m%)3").":&"4&&.3"&&7;9>:)-&"(,.)..94X"O3&+":,3":&".31,,+"#")."&7"0&3"+)*7.3>8"lB"09&"-1993").":,7":)3"-&,1/&&1:&"

.3>8*&n"c4&3"=&7"0&3".&-4&73")78+&>1&7d"
! "6R=1&."7)&3":&"4&&38>7:)-&"3&14&7"-&(1>)8&7B"998"-&&7".31,,+")73&8&7&7W"0&3"49&3"&7)-.')7."9;&1:97:&1&7:"

<&18&7"
! mA9&":9&"*&":)3"&7"<)&"8,7":)3`n"
! ,20,78&+)*8";,7":&"1&,/3)&."0)&1"4)../0)&7"79-"&&7"=,,1"4)7>3&7"9=":991-,,7"

• +&&1=19/&.X"m,+."*&":)3"7>"7)&3"8>73B":,7"49&3"*&"&1;991"'91-&7":,3"*&"0&3";991":&";9+-&7:&"+&."<&+"-9&:"8>73n"
• .7&++&">)3&&7'&33)7-";,7"09&"0&3"<&183X"<&+8&"(,.).;914&7"&7"<&+8&".3,==&7"



!"$S"!"

"
U)3.+,-"1&-&+4,3)-&"=)1,4):&"c,,7":&"0,7:";,7"&&7"7"*+,.-",/%#-0=,-)"d"

- -&:,/03&/97.31>/3)&"m4,8&7"=)1,4):&n"
! <&"-,,7")7"97."0992:"&&7"1&-&+4,3)-&"=)1,4):&"/97.31>&1&75"m%>.B";,7,2"7>")7"*&"0992:"-,"*&"*&")&3.";991.3&++&7n"
! <&"(&-)77&7"4&3"&&7"c=+,33&d"1&-&+4,3)-&";&&+09&8B"+,3&7"<&"&&7";)&18,73"7&4&7"
! <&"-,,7":&":),-97,+&7"3&8&7&7"&7"<&"')&7"&&7".7)*=>735"
! <&".3&++&7"97.";991":,3":&":),-97,+&7";,7"1&8(,,1"4,3&1),,+"')*7"&7"8>77&7"7>"0&3".7)*=>73"1&/03"94099-"

(&<&-&75"V&/03"94099-"(&3&8&73":,3"*&".3&&:."&&7"099-3&+)*73*&"'9>"8>77&7"0&((&7":)&">)38943")7"0&3"4)::&7";,7"
0&3";)&18,73"c<&&3"*&"79-";,7":,3"39><3*&d"

! &1")."7>"&&7"39="4&3"9=.3,,7:&"1)((&7"973.3,,7"
! .39="7>""4&3"0&3"94099-"-,,7";,7":&'&"39="&7"4,,8"7>"4&3"&&7".9913"<).8>7:&;&12";+,88&7"3>..&7":&"')*:&7";,7"

0&3";)&18,73"&7":&"()*(&091&7:&"9=.3,,7:&"1)((&75"
! <&"0&((&7"7>"&&7"1&-&+4,3)-&"=)1,4):&"-&4,,83"

- 7,-,,7"&)-&7./0,==&7"
! 09&;&&+"09&8=>73&7`"
! A9&;&&+";+,88&7`"
! A9&"')&7":&";+,88&7"&1>)3`"cJ";)&18,73"&7"S":&'&+2:&"-&+)*8(&7)-&":1)&09&8&7d"

- Y&:,/03&/97.31>/3)&"mE,8&7">)3.+,-";,7":&"=)1,4):&n"
! \,8"7>")7"*&"0992:"&&7"./0,,1"&7"87)=":&"9=.3,,7:&"1)((&7":991"&7";9><":&"2)->>1"=+,3"
! g,3")."&1"973.3,,7`"
! \,8":&"-193&">)3.+,-"&1()*"&7"-,"7,":,3"*&":)3"49&3"0&((&7"-&4,,83"

- 61"')*7"4&&1:&1&">)3.+,-&7"49-&+)*8",+."*&"+,7-.",7:&1&"1)((&7"-,,3"87)==&75"Y,":)3"4,,1"&&7."7,"()*"9=-,;&"Jl"
! C,7.3>1&7"4,8&7"9=-,;&"Jl"

"
D=-,;&"Jl"39&+)/03&7"9="0&3"(91:B"<,,19="+&33&7"

- D=-,;&"Jl".7&+"39&+)/03&7":991"4)::&+";,7"./0&3."&7"+&&1+)7-&7"9="0&3";9+-&7:&"<)*'&7"
! O3,==&7=+,7",+."*&"7)&3"<&&3"09&"3&"(&-)77&7"

• P97.31>&&1".3,=";991".3,="c;+,8";991";+,8d":&">)3.+,-"
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• a&-)7"4&3"0&3"-197:;+,8B"'&3":&"+&33&1."()*":&"09&8=>73&7"&1()*B"&7"'&3"81>).*&."()*":&"9=&7-&87)=3&"')*:&7W"
7>"<&&3"*&"<,,1":&",7:&1&"')*;+,88&7"894&7"

• b9&-":&"')*;+,88&7"39&":)&"-1&7'&7",,7":&"1)((&7"'97:&1"81>).*&W"&7":9&";991":&'&"')*;+,88&7"<&&1"0&3'&+2:&"
• Y,":991"393:,3"*&"8+,,1"(&73"&7"/97319+&&1"*&'&+2"92"*&",++&"')*:&7"&7"09&8=>73&7"0&(3"-&/97.31>&&1:"&7"92"*&"

9;&1,+"+&33&1."&1()*"-&=+,,3.3"0&(3"
! P97.31>&1&7";,7":&"')*;+,88&7":9&"*&":991"4)::&+";,7":&"=,..&1X"0&(")8'&+2"-&:,,7":991">)3:1>88&+)*8"3&"'&--&7X"m*&"

=+,,3.3":&"=>73";,7":&"=,..&1"0)&1"&7"*&"=+,,3.3"0&3"=93+99:*&":,,1"&7"*&"31&83":,7",+.";9+-3"&&7"/)18&+(99-n"
! g&18"7&3*&.5"%)3"<,."&&7"./0&3.B"*)*"49&3"0&3"4&3"-&9:1)&09&8":9&7"&7"=,..&15"

"
C287933&7"=)1,4):&"

- C,7":&"0,7:";,7":1,,:49:&+"0&3",2.7)*:&7">)3+&--&7"

- C287933&7").",2.7)*:&7"&;&7<)*:)-",,7"0&3"-197:;+,8":1,,:49:&+"&1()*"=,88&7"

- s&".7)*:3"&1"&&7".3>8",2"&7"81)*-3":,7"&&7"-,35"%)3"-,3"-,"*&"<&&1",,7;>++&7"4&3"&&7"&R31,";+,8B"'9:,3"0&3"<&&1"F:)/03"<91:3G5"

- b&1-&+)*8"0&3"4&3":&"=+,33&"4&&38>7:&X":,,1"0,::&7"<&"&&7"4&&38>7:)-&"2)->>1":)&"&&7".3>8"=+,3";+,8",2.+993W"7>":9&7"<&"
:,3")7":&"1>)43&B"<&"49&3&7":,7"&&7".3>8"1>)43&"0&+&4,,+",2.+>)3&7"&7":,,194"49&3&7"F&1"0&+&4,,+"197:94";+,88&7"')*7G5"
tt)8"'9>":)3"<).8>7:)-";&&+"+)&;&1"/911&/3&1"2914>+&1&7B"4,,1"9=":&"ACbD"0&((&7"<&"0)&1;991"7)&3":&"(&79:)-:&"
(&-1)==&7jj"

- A9&"')&3":)3";+,8"&1>)3`"C73<991:X";)&18,73"

- %&497.31,3)&",,7":&"0,7:";,7"0&3":1,,:49:&+"&7"0&3";)&18,73&".3>8"=,=)&1"

- Y,")7"9=-,;&"J$"4,,1"&&7."7,"<,3":)3";991"&22&/3"0&&23"9=":&">)3.+,-";,7":&"1&-&+4,3)-&"=)1,4):&"
"
D=-,;&"J$"39&+)/03&7"<,3"0&3"&22&/3").";,7"0&3",287933&7"

- s&"4,,83"&&1.3"&&7"7)&3!,2-&87933&"=)1,4):&"&7"-,,3":,7",,7=,..&75"A)&1;991"49&3"*&"&&1.3"<&3&7"09&"+,7-":&"9=.3,,7:&"
1)((&7"')*75"

- s&"8>73")73>H3)&2"7,-,,7":,3":&"+&7-3&"0)&1;,7"Z"49&3"')*7B"4,,1"*&"49&3":)3"<).8>7:)-",,7397&7":991"4)::&+";,7"
-&+)*8;914)-&":1)&09&8&7"c.7,;&+2)->>1d"

- a&8&7:&".392";,7";91)-"*,,1B"-,")8"7>",++&&7"0&&+".7&+"39&+)/03&7"
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&7":&";9+-&7:&"+&."4&3":&"()77&78,73",,7":&"-,7-"-,,7"
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,,7(1&7-&7"
! %)1&/3&"4&309:&X":)1&/3":&",2-&.7&:&7"2)->>1"3&8&7&7X"J5"O3>8.+)*.3"4,8&7"c<&+8&".9913&7"')*;+,88&7"&7"09&;&&+"

:,,1;,7d"4&3".,4&70,7-"M5"3&8&7&7"

- N,3&7"7,:&78&7"9;&1":&"&).&7",,7":&">)3<&18)7-";,7":&">)3.+,-"&7"-&',4&7+)*8"&R=+)/)3&1&7"
! h&3*&."4&3"-&9:1)&09&8"&7"=,..&1"
! C24&3)7-&7"49&3&7"8+9==&7"c)7";&109>:)7-d"
! N&33&1."()*":&"09&8=>73&7"

"
- D=-,;&"MK"

- I+,."+,3&7"7,:&78&7"9;&1".3>8.+)*.3"&7";&1;9+-&7.":&'&"9="0&3"(91:".,4&7;,33&7"
! Y197:;+,8X";)&18,73"CaP%"JR"
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• Y197:;+,8"CaP%"
• k)*;+,8"3^=&"a\w"
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• ')*;+,8"3^=&"a\w"
o 4&3"(&0>+=";,7"=,..&1B",,7=,8"'&+2:&",+.";991"')*;+,8"3^=&"a\w"

"
- U)3.+,-"/)+)7:&1"

- b&13&++&7":,3">)3.+,-"8>(>."&7"=)1,4):&";&181&-&7"<91:&7":991"3&"87)==&7"+,7-.":&"1)((&7"&7":,3"()*":&"/)+)7:&1B"7&3",+."
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- @7"&&7":),+99-"4&3"+&&1+)7-&7")7":&"8+,.X"&&7".31,8"-&.=,77&7"39><3*&"<91:3"3>..&7"M"=>73&7")7":&"1>)43&"&&7"1&/03&"+)*7"
c;991:9&7"4&3"&&7"&/03"39><3*&d"

- k&--&7"c7)&3";991:9&7d":,3"&&7"39><3*&"197:94"&&7"1>)43&2)->>1"7&3"'9"<&183X"&1"973.3,,7"1&/03&"+)*7.3>88&7"9=":&"
>)3.+,-"
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"
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3.3.10 Les 10 (lesvoorbereiding) – Oppervlakte kegel 

!"!"#D"# $%&'(%)*+,-&./*

- h)&><&"30&91)&"
,5 D==&1;+,83&"8&-&+2914>+&"

- A&10,+)7-"&7"&R=+)/)3&1)7-"
,5 I&-&+>)3.+,-"2914>+&":)&"0&3";&1(,7:"-&&23"3>..&7"0B"8"&7"F"

"
%>?'(9)0*'0"

! %&'&"+&.")."&&7"0,+2">>1"+,7-B"94:,3":)1&/3"7,":&'&"+&."0&3"=19&2<&18"9;&1"AJ"<91:3"9;&1-&:,,7"c&1"<,."0&&+";&&+"-&+>):9;&1+,.3"
3)*:&7."0&3"=19&2<&18d"&7")8"'9G7"JK"4)75"=,>'&"0&(")7-&+,.3"

! %,,194"7>",++&&7"30&91)&",,7.3)==&7B"'9:,3"0&3"4&1&7:&&+":&"0>).<&189=-,;&7"8,7"4,8&7"

!"!"#D"0 1))2/&)%),*

"
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M" N&&1+)7-"0&&23")7')/03")7":&")72914,3)&":)&":&"8&-&+:991.7&:&"8,7"-&;&7"&7"09&"0)&14&&"3&"1&8&7&7"

!"!"#A"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"0&&23"8&77).(+,:"()*-&<&183";991"<,3"(&31&23":&"7)&><"(&0,7:&+:&"30&91)&X":&"8&-&+"9==&1;+,83&2914>+&"

M" N&&1+)7-"0&&23"8&77).(+,:"()*-&<&183";991"<,3"(&31&23":&"0&10,,+:&".392X":&"8&-&+>)3.+,-"2914>+&"

?" N&&1+)7-"0&&23",/3)&2"-&<&183",,7"9=-,;&7"3_4"??"
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"
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'
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"
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"
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"
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"
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9==&1;+,83&2914>+
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"
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- ()*<&18&7"8&77).(+,:"
"
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"
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"
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• @7+&):)7-"

- 6&1.3"0&10,+&7"8&-&+>)3.+,-"2914>+&":)&":&"1&+,3)&"<&&1-&&23"3>..&7"0B"8"&7"F"

- %,,17,"&&7"2914>+&",2+&):&7";991":&"9==&1;+,83&B"<,,1()*"<&":&"&&1.3&"2914>+&"79:)-"0&((&7"94":&"9==&1;+,83&2914>+&"
)7"&&7"0,7:)-&";914"3&"(1&7-&7"
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• A&10,+&7"8&-&+>)3.+,-"2914>+&":)&":&"1&+,3)&"<&&1-&&23"3>..&7"0B"8"&7"F"

- b991:9&7"9="0&3"(91:"&7"+,3&7"9=./01)*;&7"9="0&3"8&77).(+,:"
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"
3F'."-':/0*' >"0-"11"%'
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"
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"
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"
• C2+&):&7"9==&1;+,83&2914>+&"8&-&+"

- C,7.3>1&7":,3"+&&1+)7-&7"0&3"8&77).(+,:"&1()*"=,88&7"&7"8)*8&7"7,,1":&"9==&1;+,83&2914>+&"
- b&13&++&7":,3",+."*&":&"3<&&".31,+&7"<&&3"c.31,,+"-197:/)18&+"0"&7".31,,+"8&-&+4,73&+"8&"<&&3B":,3"*&":,7":>."-&4,88&+)*8":&"

9==&1;+,83&"8>73">)31&8&7&7"
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"
"
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"

I&-&+"(&.3,,3">)3"M":&+&7"&7":>.").":&"9==&1;+,83&":&".94"
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"
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p
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"
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&+8,,1"<&-.31&=&7G"<,,1:991"*&":&">)3&)7:&+)*8&"
2914>+&"81)*-3"

"
- h9-4,,+.";&13&++&7":,3",+."*&":&"1"c.31,,+"-197:/)18&+d"&7":&"V"c.31,,+"8&-&+4,73&+d"<&&3B":,3"*&":,7":>."-&4,88&+)*8":&"

9==&1;+,83&"8>73">)31&8&7&7"
- A9&":&"1"&7"V"(&=,+&7"c)7"&&7"8+,..&7-&.=1&8d"
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! E,,1"<&"-,,7":)3")7"9=-,;&7"7,3>>1+)*8"7)&3"-&<997"-&;&7B"'9,+."m,+."1i#"&7"VilB"1&8&7":,7":&"9==&1;+,83&">)3nB"
:,3"<91:3"<&+"0&&+"-&4,88&+)*85"

! g&"'9>:&7":&"1"&7"V"()*;991(&&+:")7"&&7"=+,,3*&"8>77&7"-&;&7X"tt"9="(91:"4,8&7"=+,,3*&";,7"&&7"8&-&+"<,,1)7":&"1"
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• 099-3&"&7":&".31,,+"-197:/)18&+"
• .31,,+"4,73&+"&7"39=09&8"c7)&><&"3&14X"39&+)/03&7"<,3":)3").d"

! I>7"*&"7>"79-".3&&:.":&"9==&1;+,83&">)31&8&7&7`"
- @7"0&3"8+,..&7-&.=1&8"49&3"7,,1";91&7"894&7":,3":&":991.7&:&":991":&",."&&7"-&+)*8(&7)-&":1)&09&8"9=+&;&13"&7":,3"*&"
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"
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"
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"



!"JKZ"!"

3.3.11 Les 11 (lesvoorbereiding) – Kegelkennis herhalen en uitbreiden: doorsnede door de as 

!"!"##"# $%&'(%)*+,-&./*

- h)&><&"30&91)&"
,5 %&"8&-&+&)-&7./0,==&7"099-3&"."&7"39=09&8"-"
(5 %991.7&:&":991":&",."

- A&10,+)7-"&7"&R=+)/)3&1)7-"
,5 I&-&+>)3.+,-"2914>+&":)&"0&3";&1(,7:"-&&23"3>..&7"0B"8"&7"F"
(5 9==&1;+,83&2914>+&"

"
%>?'(9)0*'0"

! %&'&"+&.")."0&3"&&1.3&">>1"7,":&";,8,73)&5"%&".392"',+"<&+"<&--&',83"')*7"&7":,,194"&&1.3":&"(9&+"<,3"9=21)..&7"&7":&"+&&1+)7-&7"
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!"!"##"0 1))2/&)%),*

"
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"
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"
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:991":&",."
"
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"
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"
- 6&7"9=-,;&">)3":&".&1)&"?K"3_4"?M";991:9&7"9="0&3"(91:B"&7"

:,7";991,+"4&3"(&31&88)7-"393"=+,7";,7",,7=,85"
"
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"
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- \19&2<&18";)7:3"=+,,3."9=":)7.:,-"JZ"79;&4(&1"&7":>>13"M"+&.>1&7"

- %&'&"<&&8X",2197:&7"M5?"&7"0&10,+&7"M5JB";9+-&7:&"<&&8":&"+,,3.3&"=,1,-1,,2"M5S"

- %&'&"+&."&&1.3"8913"0&10,+&7".392";,7";991":&";,8,73)&B":,,17,"7)&><&"30&91)&"&7"4&3":&"9=-,;&7",,7":&"-,7-"
"
• A&10,+&7".392"45(535":&"8&-&+"
"

3F'."-':/0*' >"0-"11"%'

H"7"1?"%%)#'

'

! 
" 
# 

C,7.3>1&7"+&&1+)7-&7"94"7,"3&"-,,7"<,3"'&"<&3&7";,7"&&7"
8&-&+"&7"09&"'&"8&-&+(&1&8&7)7-&7"8>77&7">)3;9&1&75"
"
V&:&7X"+&&1+)7-&7"'>++&7"'9",/3)&2",,7":&"-,7-"49&3&7"
-,,7"94":&"(9&+"9="3&"21)..&75"@8"-&&2"&&7"+)*.3*&";,7"?"
'9:,3"'&"<&3&7":,3"'&"&1"79-"7)&3"')*7",+."'&"J")&3."0&((&7"
-&79&4:5"%)3"<&183";,,8"=1)88&+&7:5"
"

H"7"1?"%%)#'

'

! 

! 

p
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=
r

R
 

" 
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opp = "r2 + "rR 

#��"""8&-&+:991.7&:&"

U)3&)7:&+)*8"49&3"0&3"+)*.3*&"0)&17,,.3"9="0&3"(91:"894&75"
"
\1)88&+&7:&";1,-&7".3&++&7"94"&1"-9&:";991"3&"'91-&7":,3"
<&"<&+"<&3&7"<,,1"<&"4&&"(&')-"')*75"m<,3"0&((&7"<&"
,,7":&'&"&&1.3&"2914>+&`"g,77&&1"-,,7"<&":&'&"
39&=,..&7`"g)&"8,7"0)&1"&&7"=+,,3*&"()*"3&8&7&7`n"tt"
N&&1+)7-"9="0&3"(91:"+,3&7"3&8&7&7";,7":&">)3.+,-"4&3"
:,,1()*"F:&"*>).3&"+&33&1."9=":&"*>).3&"=+,,3.&75G"jj"
"
@8";&1<,/03":,3"'&"7)&3">)3"0&3"+,,3.3&"894&7B"<,73":,3"
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<,."1&+,3)&2"7)&><5"Q)=":)&")8"-&&2").X"09&"0&("*&"9=-,;&7"
?K!?M"9=-&+9.3`"
"
%&'&"0&10,+)7-"4,-"'9G7"l"4)7>3&7":>1&75"A)&19=".3>1&75"

"
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"
• h)&><&".392"45(535":&"8&-&+:991.7&:&"
"

3F'."-':/0*' >"0-"11"%'

H"7"1'4"-'*//0#%"*"'

'

'
 

m%&"9=-,;&7"?K"3_4"?M"c0>).<&18";991":&'&"+&.d"0&("*&"
49&3&7"1&8&7&7",,7"&&7"8&-&+"&7"0&("*&"c,+."0&3"-9&:").d"
:&":991.7&:&"-&(1>)835"
"
N,3&7"<&"7>"&&7."7,,1"0&3",+-&4&7&"-&;,+"8)*8&7X"<&"
7&4&7"'9"4,,1"&&7"8&-&+"&7"-,,7"8)*8&7"7,,1"<&+8&"
)72914,3)&":&":991.7&:&"-&&23"&7"<,3"*&"0)&14&&"8>735n"
"
"

'

mg&"7&4&7"7>"&&7":991.7&:&":991":&",.";,7":&"8&-&+"
c:)&"<&"0)&1"4&3"&&7".3)==&++)*7"')&7":991":&"39="I"&7"0&3"
4)::&+=>73"J";,7":&"-197:/)18&+d5n"
"
tt"9="0&3"(91:"3&8&7")8"&&1.3")7":&"8&-&+=19*&/3)&":&"
:991.7&:&"&7";&1;9+-&7.":,,17,,.3":&"+9..&":991.7&:&W"
:&"-19933&."&7":&"099-3&"9="0&3"(91:"49&3&7"-9&:"
9;&1&&7894&7B"'9:,3"*&"&&7":>):&+)*8&"1&+,3)&"3>..&7":&"M"
3&8&7)7-&7"')&35"jj"
"
m%&'&":991.7&:&"3&8&7"*&",+3)*:",+."&&7"+9..&"3&8&7)7-"92"
./0&3.5"
"
A)&1"')&"*&":&"=19*&/3)&";,7":&"8&-&+"4&3":,,17,,.3":&"
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:991.7&:&":991":&",.5n"

'

tt")7"&&7"8+,..&7-&.=1&8":&"&)-&7./0,==&7";,7":&"8&-&+"
(&79&4&7"&7"09&"<&":)&"3&-&7894&7")7"(&):&"2)->1&75"
A&3"1&.>+3,,3"49&3"')*7X"099-3&".B".31,,+"-197:/)18&+"0B"
.31,,+"4,73&+"8B"39=09&8"-"&7":)3",++&."7,3>>1+)*8"()*":&"
*>).3&"2)->>197:&1:&+&75"jj"
"
"

KL""-'5"'M'6+%'*"'N'

?"7"1")7"%#,.+FF"%'$0O'8O'-O'.&O'*+%'

?=%'5"'*"'+%*"0"'M'//?'=)-0"?"%"%PQ'

tt";&1;9+-&7.")7"&&7"8+,..&7-&.=1&8":&"+&&1+)7-&7"+,3&7"
)7')&7":,3"*&",+":&'&"&)-&7./0,==&7";,7"&&7"8&-&+"8>73"
>)31&8&7&7",+."*&"&1"M"<&&35"A)&1()*":>):&+)*8"&&7"+)78"
,,7(1&7-&7"4&3"&&1:&1&"8&77).B"7,4&+)*8X"&&7"
1&/0309&8)-&":1)&09&8"8>7"*&";9++&:)-":9911&8&7&7",+."*&"
M"&)-&7./0,==&7"c00B"''B"0'd"<&&3"jj"

' N&&1+)7-&7",,7.3>1&7"94":)3"9;&1"3&"7&4&7";,7"0&3"(91:"
9="0&3"8&77).(+,:"

"
"
• Q9&+)/03&7"=+,7";,7",,7=,8"
"

o a)*"0&3"(&.=1&8&7";,7"&&7"9=-,;&";991,+"0&3",//&73"+&--&7"9="0&3"4,8&7";,7"&&7"=+,7";,7",,7=,85"D7:&1:&+&7":)&")8"<)+"
(&7,:1>88&7X"

o g,3"49&3&7"<&">)31&8&7&7"
o g,3"<&3&7"<&"0)&1;,7B"8&77&7"<&"&&7"2914>+&`"@."&&7":991.7&:&"0,7:)-`"
o g,3"<&3&7"<&":)1&/3",+"&7"<,3"49&3&7"<&"&&1.3">)31&8&7&7`"

o %)3",++&.":,7"9="0992:+)*7"9="0&3"(91:";991:9&7B"'97:&1"&/03"3&"-,,7"1&8&7&75"%>."=>>1",,7=,85"I943"4&7"&1"7)&3">)3B":,7"
)7:);):>&&+"<&&1";&1:&1"9="<&-"0&+=&7"c)7:)&7"79:)-d5"

"
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k)&"0)&1;991"09&"0&3"(91:"-&(1>)83"<91:3"()*":&"(&0,7:&+)7-";,7":&".3925"
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3.3.12 Les 12 (lesvoorbereiding) – Bespreken afgeknotte kegel 

!"!"#0"# $%&'(%)*+,-&./*

- a&.=1&8&7"&7":9911&8&7&7",2-&87933&"8&-&+",5:505;5"9=-,;&"??"
- V&2+&/3)&"9;&1":&"9=-,;&7"JJ!JS"

"
%>?'(9)0*'0"

! A&3"/&731,+&":&&+";,7":&"+&.";9++&:)-"(&.3&:&7",,7"9=-,;&"??X"0&3":9911&8&7&7";,7":&",2-&87933&"8&-&+"
! %&'&"9=-,;&">)3<&18)7-"0&(")8"998"<&+"9="@3G."N&,17)7-"-&'&3B"4,,1"+&&1+)7-&7";97:&7"0&3"79-".3&&:."+,.3)-"
! %&"1&.3";,7":&"+&.":&"+&&1+)7-&7"'&+2",,7":&"9=-,;&7"+,3&7"<&18&7"

!"!"#0"0 1))2/&)%),*

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"<&&3"09&":&"9==&1;+,83&";,7"&&7",2-&87933&"8&-&+":991"3&"1&8&7&7""

M" N&&1+)7-"(&-1)*=3":,3"()*"0&3":9911&8&7&7";,7"&&7",2-&87933&"8&-&+"&&1.3":&",24&3)7-&7";,7":&"991.=1978&+)*8&"8&-&+"(&=,,+:"
49&3&7"<91:&75"

?" N&&1+)7-"(&-1)*=3":,3":&"099-3&";,7",287933&7"c,28793099-3&d"&7":&".31,,+";,7":&"973.3,7&"/)18&+./0)*2"c,28793.31,,+d"(&):&"
(&=,+&7"09&"099-":&"39=";,7":&"991.=1978&+)*8&"7)&3!,2-&87933&"8&-&+")."

S" N&&1+)7-"<&&3"<,3"0)*"-&+&&1:"49&3"0&((&7";,7"9=-,;&7"JJ!JS"

!"!"#$"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"(&-1)*=3"9=-,;&"??"
M" N&&1+)7-"0&&23",/3)&2"-&<&183",,7":&"9=-,;&7"3_4"SK"
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!"!"#0"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"

20' 8+%*6//09++0*"%'"%'6//0:"0")*)%7"%'

J" N98,,+"4&3":)-)(91:"

M" Y&9-&(1,"(&.3,7:",,7<&')-B":,3":&":991.7&:&";,7"&&7",2-&87933&"8&-&+":^7,4)./0"+,,3"')&7"

"
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!"!"#0"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

a&.=1&8&7"9=-,;&"
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"

MK" - N&&1+)7-&7",,7.3>1&7":,3"'&"0&3"+)*.3*&";,7"8&-&+8&77)."
)7-&;>+:"81)*-&7B";991"<,3"(&31&23":&"8&77).":)&"'&"'9>:&7"
49&3&7"0&((&7"

"

- ,/3)&2"4&&:&78&7"&7"
'979:)-"9;&1./01)*;&7"

"

E,8&7"9=-,;&7"
3_4"SK"
"

M#" - C,7.3>1&7"+&&1+)7-&7":,3"'&"-,,7"<&18&7",,7"9=-,;&7"3_4"SK"
"

- g&18&7",,7":&"9=-,;&7"

6)7:&"+&."
"

#" - A>).<&18"9=-&;&7"
o 3_4"SK"

- +>).3&1&7"&7"0>).<&18"
793&1&7"
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• @7+&):)7-"

- D=-,;&"??"/&731,,+"(&.=1&8&7"

- %,,17,"<&18&7",,7":&"9=-,;&7"
"
• a&.=1&8&7"9=-,;&"??"
"

3F'."-':/0*' >"0-"11"%'

3&8&7)7-�";,7":&",2-&87933&"8&-&+"
4&3":,,17,,.3"c)7";&109>:)7-d"&&7"
7)&3!,2-&87933&"8&-&+"

o g,3")."0&3"=19(+&&4"
o A9&").":&"-+9(,+&",,7=,8"
"
"

R"/7":0+'+FF1"-'9++0)%'*S%+4)#,.'

9/0*-'7"-//%*'*+-'*"'-/F'6+%'*"'%)"-T

+U7"?%/--"'?"7"1'./7"0'"%'1+7"0')#O'+1#'

*"'#-0++1'6+%'*"'+U?%/-',)0?"1#,.)5U'

9/0*-'7"6+0)""0*Q'

"

o A9&"0,7-3":&"39=";,7":&"991.=1978&+)*8&"7)&3!
,2-&87933&"8&-&+",2";,7":&"-&-&;&7",28793099-3&"&7":&"
.31,,+";,7":&",28793"/)18&+./0)*2"

"

Q&8&7&7":991.7&:&";,7":&"7)&3!
,2-&87933&"8&-&+B"4&3":,,1)7":&"
,28793"099-3&"&7":&".31,,+";,7":&"
,28793"/)18&+./0)*2"

o Q&8&7)7-";,7":&":991.7&:&"4&3":,,1)7":&"-&-&;&7"
,24&3)7-&7"

' o U)3+&--&7":,3":)3"&&7".7,;&+2)->>1").B"4&3":,,1)7"M"
-&+)*8;914)-&":1)&09&8&7"

o %)3"09>:3")7":,3":&"&7&":1)&09&8"&&7";&1-193)7-";,7":&"
,7:&1&":1)&09&8")."&7":,3":&"9;&1&&7894.3)-&"')*:&7"
)7"&&7";&109>:)7-.3,(&+"-&'&3"8>77&7"<91:&7"
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"

>"0./=*)%7#-+:"11"%'

C"0"?"%)%7'

o C,7=,8"94"')*:&7")7"&&7".7,;&+2)->>1">)3"3&"1&8&7&7X"
o C,7397&7"-&+)*8;914)-0&):"
o b&109>:)7-.3,(&+"4&3"+&33&1."
o b&109>:)7-.3,(&+"4&3"-&3,++&7"
o V&8&7&7"45(5;5"81>).=19:>/3&7"-&+)*8.3&++&7"

o a&+,7-1)*8").":&"099-3&";,7":&"7)&3!,2-&87933&"8&-&+"
-&+)*8"3&".3&++&7",,7":&",28793099-3&"y"V"

>"0*"0"':"0"?"%)%7'$71/:++1&' o C+.":&"099-3&";,7":&"991.=1978&+)*8&"8&-&+"(&8&7:").B"
8>77&7":&".31,+&7";,7":&"M"4,73&+."<91:&7"
>)3-&1&8&7:"&7";9+-3":&".94";&1:&1";1)*"1&/03!39&!
1&/03!,,7"

"
o D=-,;&"JJ!JS"
"
O,4&7"4&3":&"+&&1+)7-&7"9="&&7"1)*3*&"'&33&7"<,,1":&'&"9=-,;&7"9;&1"-,,75"C,7":&"91:&"49&3"894&7X"

o D==&1;+,83&"(&1&8&7&7";,7"&&7"2)->>1"(&.3,,7:&">)3".&-4&73&7B".&/391&7"&7"-&+)*8(&7)-&":1)&09&8&7"
o s&"49&3"8&77&7"&7"39&=,..&7X"9==&1;+,83&2914>+&.";991":&":1)&09&8B":&".&/391"c9==&1;+,83&";,7"&&7".&-4&73")."0&3"

;&1./0)+":,,1;,7d"
o s&"49&3":991"4)::&+";,7"0&3"3&8&7&7";,7"&R31,"+)*7.3>88&7":&'&"(,.).;914&7"/1&[1&7"
o s&"0&(3"09&8&7"79:)-";991":&"9==&1;+,83&."&7"0&3";9+-&7:&"(&7"*&"3&-&7-&894&7"94":&'&"3&"(&=,+&7"

! b9++&:)-&"4)::&+=>73.09&8")."?ZK°"

! Y&+)*8')*:)-&":1)&09&8"0&&23"09&8&7";,7"ZK°"

"
D="&&7":&1-&+)*8&"4,7)&1"49&3"*&",++&"9=-,;&7"0&((&7"(&8&8&7"&7";991"*&'&+2"9="&&7"1)*3*&"0&((&7"-&'&35"\,.":,7"0&("*&"-9&:"-&+&&1:";,7"
:&"9=-,;&7":)&"*&"-&4,,83"0&(3"&7"(&7"*&":>."(&3&1";991(&1&):";991":&"39&3.5"

!"!"#$"1"$ 7/(.*'8(6)9+

k)&"0)&1;991"09&"0&3"(91:"-&(1>)83"<91:3"()*":&"(&0,7:&+)7-";,7":&".3925"
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3.3.13 Les 13 (lesvoorbereiding) – Werken aan opgaven 

!"!"#!"# $%&'(%)*+,-&./*

- N&&1+)7-&7"<&18&7",,7":&"9=-,;&7"
"
%>?'(9)0*'0"

! N&&1+)7-&7"'9;&&+"49-&+)*8"4&3&1."+,3&7"4,8&7"4&3"9=-,;&7"4,8&7"

!"!"#!"0 1))2/&)%),*

"

20' 34#,.0)56)%7'*/"1'

J" !"

!"!"#!"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"0&&23",/3)&2"-&<&183",,7":&"9=-,;&7"3_4"SK"

!"!"#!"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"

!"!"#!"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
o %>):&+)*8"4,8&7":,3"&1"&&7"+&.">)3;,+3"&7":,3"&1"

4&3&1."-&4,,83"49&3&7"<91:&7v"

"
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"

E,8&7"9=-,;&7"
3_4"?S"
"
"

M#" - C,7.3>1&7"+&&1+)7-&7":,3"'&"-,,7"<&18&7",,7":&"9=-,;&7"
"

- g&18&7",,7":&"9=-,;&7"

6)7:&"+&."
"

#" - A>).<&18"9=-&;&7"
o 3_4"SlB".,4&7"4&3"9=-,;&"M":)&"<&"79-"7)&3"-&:,,7"

0,::&7"
o 1&2+&/3)&"9;&1"9=-,;&7""

- +>).3&1&7"&7"0>).<&18"
793&1&7"

" @A" " "
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• @7+&):)7-"

- \19&2<&18").",+".7&+5"%&'&"<&&8",2197:&7".&/3)&"M5?"&7";9+-&7:&"<&&8")7"M"+&..&7"M5S5"

- u+)78":991<&18&7":>.v"

!"!"#!"1"$ 7/(.*'8(6)9+

!"
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3.3.14 Les 14 (lesvoorbereiding) – Oppervlakte en inhoudsformules van ruimtelijke figuren 

!"!"#;"# $%&'(%)*+,-&./*

- %&")709>:.2914>+&.";,7":&";9+-&7:&"1>)43&+)*8&"2)->1&7"-9&:"9="&&7"1)*3*&"'&33&7X"(,+8B"8>(>.B"=1).4,B"/)+)7:&1B"=)1,4):&B"8&-&+B"
(9+"

,5 @7')/03"<,,194":&")709>:.2914>+&.";,7"(,+8B"8>(>.B"=1).4,"&7"/)+)7:&1",++&7"R."')*7"
(5 @7')/03"<,,194")709>:.2914>+&";,7":&"=)1,4):&"J_?"R.")."
/5 @7')/03"<,,194")709>:.2914>+&";,7":&"8&-&+"7&3",+.":&"=)1,4):&"998"J_?"R.")."

- @709>:.2914>+&."')*7";,.3-&+&-:"9="0&3"8&77).(+,:"

!"!"#;"0 1))2/&)%),*

"

20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"(&-1)*=3":,3":&")709>:.2914>+&.";,7"(,+8B"8>(>.B"=1).4,"&7"/)+)7:&1",++&7"R.'')*75"
M" N&&1+)7-"0&&23"-&;9&+";991":&"2,/391"J_?"()*":&")709>:.2914>+&";,7":&"=)1,4):&B":991:,3"0)*"<&&3":,3"&&7"8>(>."-&')&7"8,7"

<91:&7",+."9=-&(9><:",+."?"=)1,4):&7";,7"-&+)*8&";914"&7"-19933&"

?" N&&1+)7-"(&-1)*=3":,3":&"8&-&+"-&')&7"8,7"<91:&7",+."&&7"F+)4)&3G";,7"&&7"1&-&+4,3)-&"=)1,4):&X"-197:;+,8")."&&7"1&-&+4,3)-&"
;&&+09&8"4&3"F97&)7:)-";&&+"')*:&7G"&7":&"39="(&;)7:3"')/0"+99:1&/03"(9;&7"0&3"4)::&7";,7"0&3"-197:;+,8"

S" N&&1+)7-"<&&3":,3":&")709>:.2914>+&";,7":&"(9+"7)&3"-&4,88&+)*8"8,7"<91:&7")7-&')&7"&7":>."-&+&&1:"49&3"<91:&7"

!"!"#1"$"# %&'()*'+,'-./','0+

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"0&&23"8&77).(+,:"()*-&<&183";991"<,3"(&31&23":&")709>:.2914>+&.";,7":&"1>)43&+)*8&"2)->1&7"

M" N&&1+)7-"0&&23"-&<&183",,7":&"9=-,;&7"



!"JMS"!"

!"!"#;"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"

20' 8+%*6//09++0*"%'"%'6//0:"0")*)%7"%'

J" N98,,+"4&3":)-)(91:"

M" Y&9-&(1,"(&.3,7:",,7<&')-B":,3";,7"&&7",,73,+"1>)43&+)*8&"2)->1&7":&"099-3&":^7,4)./0"<&&1-&&23"

?" Y&9-&(1,"(&.3,7:",,7<&')-B":,3"&&7"1&-&+4,3)-&";&&+09&8"+,,3"')&7"&7"<,,1;,7"0&3",,73,+"09&8&7_')*:&7"-&;,1)&&1:"8,7"
<91:&7"c393"/,5"MKK"')*:&7d5"

S" I>(>.":)&"(&.3,,3">)3"?"=)1,4):&7",,7<&')-")7":&"8+,."

"



!"JM#"!"

!"!"#;"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

a&.=1&8&7"
)709>:.2914>+&."
"

MK" - C,7.3>1&7"+&&1+)7-&7"94":&'&"9="&&7"1)*"3&"'&33&7"&7".,4&7"3&"
8)*8&7"92"<&":&'&"7,:&1"8>77&7";&18+,1&7"

- ,/3)&2"4&&:&78&7"&7"
8&77).(+,:"()*<&18&7"

"
E,8&7"9=-,;&7"
"

M#" - C,7.3>1&7"+&&1+)7-&7":,3"'&"-,,7"<&18&7",,7":&"9=-,;&7"
- b,74)::,-",2v"
"

- g&18&7",,7":&"9=-,;&7"

6)7:&"+&."
"

#" - C+."*>++)&"3>..&7>1&7"0&((&7X"7)&3"8+,;&1*,..&7B"4,,1"<&18&7"
,,7":&"9=-,;&7vv"

- b,74)::,-"/97319+&&1")8"&7",+.")8";)7:":,3"*&"7)&3";&1"-&79&-"
(&73B":,7"49&3"*&"79-"4,,1"&;&7"(+)*;&7"

"

- "

" @A" " "



!"JMZ"!"

!"!"#1"1"# 2'.'34),,''(.'+)05/6.+

• @7+&):)7-"

- %&'&"+&."-,,7"<&":&")709>:.2914>+&.";,7"&&7",,73,+"1>)43&+)*8&"2)->1&7"(&.=1&8&75"b991,+")7')/03"81)*-&7"<,,194":&'&"
2914>+&."'9"')*7B"'9:,3"*&"'&"-&4,88&+)*8&1"97309>:35"

- %,,17,"-,,3")&:&1&&7";&1:&1"4&3":&"9=-,;&75"@&:&1&&7"49&3"7,";,7:,,-":&"9=-,;&7"8+,,1"0&((&75"A)&1"',+")8"9="
/97319+&1&75"

"
- a&.=1&8&7")709>:.2914>+&.";,7":&"1>)43&+)*8&"2)->1&7"

- C+1?O'?=:=#O'F0)#4+O',)1)%*"0W'XYR.'

! C,7.3>1&7":,3"+&&1+)7-&7"4&3"=93+99:":&")709>:.2914>+&.";,7":&"&&1.3&"S"1>)43&+)*8&"2)->1&7"9=./01)*;&7"c,++&&7"
:&"+&33&1;914d"&7":,3"'&"49&3&7"7,-,,7"9="<&+8&"4,7)&1":&"2914>+&."4&3"&+8,,1"9;&1&&7894&7"&7"92"'&":)3"
8>77&7";&18+,1&7":991"998"3&"8)*8&7"7,,1":&"9;&1&&7894.3"3>..&7":&";914";,7":&"1>)43&+)*8&"2)->1&75"

! N&&1+)7-&7"2+)78",,7"0&3"<&18"F9==911&7G"'9:,3"&1"3&4=9"<91:3"-&4,,83"&7":&"0&1.&7.",/3)&2"<91:&7"
! h,"/,5"?"4)7>3&7":&"(9&+".,4&7".,4&7;,33&75"61"49&3":>):&+)*8"<91:&7"-&[R=+)/)3&&1:":,3"

• ,++&")709>:.2914>+&."')*7";9+-&7."R.B"&7"
• :&";914&7"')*7",++&7"M"-&+)*8&"c/97-1>&73&d"-197:;+,88&7":)&"1&/03"(9;&7"&+8,,1".3,,7"
• tt"2914>+&."9=./01)*;&7"9="0&3"(91:B")7":&"2)->>1"998":&'&"+&33&1."+,3&7"3&1>-894&7"

o (,+8X"1V:V."
o 8>(>.X"+V+V+"
o =1).4,X"R."
o /)+)7:&1X"!1M""

• :>):&+)*8",,7-&;&7"<,3"()*":&'&"2)->1&7".3&&:."-197:;+,8")."&7"<,3":&"099-3&"jj"
! C20,78&+)*8";,7"09&":)3"=19/&."+99=3B":&"Y&9-&(1,",==+&3"+,3&7"')&7B"<,,1()*":&"099-3&":^7,4)./0"&7"3&-&+)*8&13)*:"

<91:"-&;,1)&&1:5"
• 6&1.3":&"(,+8"+,3&7"')&7"

o A&3";&10,,+":,3")8"&1()*"09>:B")."&&7"(&&3*&"=9=>+,)1"4,,1".+,,3":&78")8"-9&:",,7X"<&"7&4&7"&&7"
1&/0309&8)-"-197:;+,8"c<&"')&7"0&3"0)&1";,7"9=')*B":>."0&3"')&3"&1"4)../0)&7"7)&3"'9">)3B"4,,1"0&3")."&1"



!"JMl"!"

39/0"&/03"&&7dB"&7"-,,7":,7"4&3"97'&"<).8>7:)-&"PhQVN!P"&7"PhQVN!b",,7":&"-,7-5"67"39&7"0,::&7"
<&"M"-197:;+,88&7"<,,1()*"0&3"-&89=)&&1:&"-197:;+,8"(9;&7"9="0&3"991.=1978&+)*8&"-197:;+,8"+)-35"
g&"-,,7"7>"0&3"-&89=)&&1:&"(9;&7.3&"-197:;+,8"+,7-',,4"1&/03"94099-"(1&7-&75"Q&-&+)*8&13)*:"
<91:&7":&"-197:;+,88&7"4&3"&+8,,1";&1(97:&7"4&3"')*;+,88&75"tt":)3"09&23"7)&3"&/03";&1:&1"3&"
<91:&7">)3-&:)&=3X":&"+&&1+)7-&7"')&7"<,3"&1"-&(&>1:"jj"

o b&1;9+-&7.";&13&++&7":,3"7,,14,3&"*&":&"099-3&"-193&1"4,,83B":,3"*&":,7">)3&1,,1:"998"4&&1")709>:"
81)*-35"%&")709>:")."&;&71&:)-"4&3":&"099-3&"

• b&1;9+-&7."0&3"=1).4,"&7":&"/)+)7:&1"&17,,.3"3&-&+)*8&13)*:"998"4&&"+,3&7"(&<&-&75"6&1.3"7,3>>1+)*8"<&&1"
&;&7"0&3";&10,,+";,7":&"<).8>7:)-&"PhVN!P"&7"PhQVN!b5"

! \)1,4):&B"8&-&+X"XYEZGR."
• \)1,4):&"

• C,7.3>1&7":,3"+&&1+)7-&7":&")709>:.2914>+&.";,7"=)1,4):&B"8&-&+"&7"(9+"-,,7"9=./01)*;&7"
• N&&1+)7-&7";&13&++&7":,3"<&"7)&3":&"2914>+&"=1&/)&."-,,7",2+&):&7B"4,,1":,3"<&"-&;9&+"=19(&1&7"3&"

81)*-&7"<,,194":&"2,/391"J_?"&1;991".3,,3"
• 8&-&+"

• %&"=,=)&1&7"8>(>."+,3&7"')&7",,7":&"8+,."&7"+,3&7"')&7":,3":&'&")."9=-&(9><:">)3"?"-&+)*8&"=)1,4):&7""
• D="0&3"(91:"X"

"
Inhoud kubus = a3 = 3 x Inhoud piramide = 3 x .... x Gh = 3 x ... a3 
<< Het getal dat ervoor staat, moet dus 1/3 zijn; vervolgens invullen op de stipjes  
>> 

• b&1;9+-&7."79-4,,+."0&&+":>):&+)*8".,4&7"(&79&4&7":,3":&"39=";,7":&"=)1,4):&"7)&3"1&/03"(9;&7"0&3"
4)::&7";,7"0&3"-197:;+,8"09&23"3&"')*7"&7":,3"0&3"-197:;+,8"-&&7"1&-&+4,3)-&";&&+09&8"09&23"3&"')*7"

• tt"=+,,3*&"9="0&3"(91:";,7"&&7"-1)++)-&"=)1,4):&"jj"
• 8&-&+"

o g&"-,,7"7>"8)*8&7"7,,1":&")709>:";,7"&&7"8&-&+"&7"<&"-,,7"')&7":,3":&'&"7&3",+."()*":&"=)1,4):&"
-&+)*8").",,7"J_?"Y05""

o g&"8>77&7"7,4&+)*8":&"8&-&+"')&7",+."&&7"'&&1"&R31&4&"=)1,4):&"



!"JM$"!"

o g&"7&4&7",+.">)3-,7-.=>73"&&7"1&-&+4,3)-&"=)1,4):&B":>.X"-197:;+,8")."&&7"1&-&+4,3)-&";&&+09&8"&7"
:&"39="+)-3"=1&/)&."(9;&7"0&3"4)::&7";,7"0&3"-197:;+,8"

o g&"7&4&7"&&1.3"&&7"=)1,4):&"4&3"&&7";)&18,73",+."-197:;+,85"%)3"+)*83"&&7"8+&)7"(&&3*&"9="&&7"8&-&+B"
4,,1"79-"7)&3"'9"0&&+"&1-X":&"8&-&+"0&&23"&&7"197:&"4,73&+"&7"<&"0&((&7"7>";+,88&75"tt"3&8&7)7-"9="
0&3"(91:"jj""

o E,,1".3&+"7>":,3"<&"4&&1"')*:&7"7&4&7")7"0&3"-197:;+,8B"()*;991(&&+:"$"')*:&75"tt"7)&><&"3&8&7)7-"
;,7"&&7"=)1,4):&"4&3"1&-&+4,3)-&"$09&8",+."-197:;+,8"jj"A&3"+)*83",+"<,3"4&&1"="&&7"8&-&+"&7":&"
)709>:";,7":&'&"=)1,4):&"(&7,:&13",+"0&&+",,1:)-":&")709>:";,7":&"8&-&+5"

o C+."<&"7>".3&&:."4&&1"')*:&7"7&4&7")7"0&3"-197:;+,8B":,7"81)*-&7"<&"998".3&&:."4&&1"')*;+,88&7"()*"
:&"=)1,4):&"&7"+)*83"0&3".3&&:."197:&15"N,3&7"<&"&&7."8)*8&7"7,,1":&";9+-&7:&"Y&9-&(1,",==+&35"

o tt"+,3&7"')&7":,3"0&3"-197:;+,8".3&&:."4&&1"&&7"/)18&+"<91:3",+."&1".3&&:."4&&1"')*:&7"894&7"&7":,3"
:,,1:991"&1"998".3&&:."4&&1"')*;+,88&7"894&7"jj"

o @7"0&3"4&&.3"&R31&4&"-&;,+",+."<&"97&)7:)-";&&+"09&8&7"7&4&7")7"0&3"-197:;+,8B":,7"0&((&7"<&"&&7"
97&)7:)-"-9&:&"(&7,:&1)7-";,7"&&7"8&-&+5"A&3")."79-".3&&:."<&+"&&7"=)1,4):&B":>.":&")709>:.2914>+&"
)."79-".3&&:."0&3"'&+2:&5"

o I91394X"J_?"R."
"
"

!"!"#1"1"$ 7/(.*'8(6)9+

k)&"0)&1;991"09&"0&3"(91:"-&(1>)83"<91:3"()*":&"(&0,7:&+)7-";,7":&".3925"



!"JMT"!"

3.3.15 Les 15 (lesvoorbereiding) – Reflectie op 11-14 en afronden hoofdstuk 

!"!"#>"# $%&'(%)*+,-&./*

- %&"9=-,;&7"JJ!JS"-&',4&7+)*8"1&2+&/3&1&7"
- A992:.3>8",2197:&7"

!"!"#>"0 1))2/&)%),*

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"0&&23"9;&1')/03"9;&1":&"9==&1;+,83&(&1&8&7)7-";,7"&&7"2)->>1"(&.3,,7:&">)3".&/391&7B"-&+)*8(&7)-&":1)&09&8&7"&7"
.&-4&73&7"

- 09&"0&18&77&7"
- 09&"9=+9..&7"
- ;,.3&"97:&1:&+&7"&7"3)=."

!"!"#:"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" !"

!"!"#>"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"
20' 8+%*6//09++0*"%'"%'6//0:"0")*)%7"%'

J" !"

"



!"J?K"!"

!"!"#>"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

V&2+&/3)&"9;&1"
9=-,;&7"JJ!JS"
"

JK" - P&731,,+"8+,..&7-&.=1&8"94":&"&..&73)&";,7":)3"3^=&".94"
:>):&+)*8"3&"0&((&7"

- ,/3)&2"4&&:&78&7"
"

E,8&7"9=-,;&7"
"

?K" - C,7.3>1&7"+&&1+)7-&7":,3"'&"-,,7"<&18&7",,7":&"9=-,;&7"
- b,74)::,-",2v"
"

- g&18&7",,7":&"9=-,;&7"

6)7:&"+&."
"

#" - P97319+&";,7":&"9=-,;&7"&7"+&&1+)7-&7"+,7-&1"+,3&7"(+)*;&7",+."
'&"79-"7)&3";&1"-&79&-"')*7"

- A&&+";&&+".>//&."4&3";991(&1&):&7";991"0&3"=19&2<&18v"
"

- "

" @A" " "



!"J?J"!"

!"!"#:"1"# 2'.'34),,''(.'+)05/6.+

• @7+&):)7-"

- %&'&"+&."-,,7"<&":&"9=-,;&7"JJ!JS"(&.=1&8&7"

- %,,17,"<&18&7",,7":&"9=-,;&75"k9,+."-&'&-:B")8"-,";91:&1)7-&7"/97319+&1&7"&7",+.")8";)7:":,3"*&"79-"7)&3";&1"-&79&-"(&73B"
:,7"49&3"*&"79-"4,,1"&;&7"(+)*;&75"

- tt"0)&1;991"0&(")8";&1./0)++&7:&"1&:&7&7X"+&&1+)7-&7"-9&:",,7"0&3"<&18"81)*-&7B"(&.&2":,3"0&3"&1-"(&+,7-1)*8")."94"9=-,;&7"
'9".7&+"49-&+)*8&"-&4,,83"3&"0&((&7"'9:,3"0&3"8,7"<&8&7B"&3/5"

- V&2+&/3)&"

- k)&"&&1:&1&"+&."<,,1)7")8">)3&&7"0&("-&'&3"<,3")8")7"&+8"-&;,+"(&79&4:"<)+"0&((&7"
"

!"!"#:"1"$ 7/(.*'8(6)9+

!"



!"J?M"!"

3.3.16 Les 16 (lesvoorbereiding) – Laatste les 

!"!"#?"# $%&'(%)*+,-&./*

- D=+9..)7-=19/&."
- b1,-&7";,7"+&&1+)7-&7"

!"!"#?"0 1))2/&)%),*

"
20' 34#,.0)56)%7'*/"1'

J" N&&1+)7-"8&73".31,3&-)&"94"393"&&7"=+,7";,7",,7=,8"3&"894&7B"4&3",+."97:&1:&+&7"
• g,3"<91:3"&1"-&;1,,-:`"
• g,3")."&1"-&-&;&7`"
• g,3";991".9913"8&77)."0&(")8"0)&19;&1`"
• A9&"8,7")8":)3",++&."4&3"&+8,,1";&1()7:&7`"

M" N&&1+)7-"<&&3"<&+8&"&).&7"&1"-&.3&+:"<91:&7",,7":&">)3<&18)7-&75"

!"!"#;"$"# %&'()*'+,'-./','0+

"

20' 34#,.0)56)%7'*/"1'

J" !"

!"!"#?"! 3(,/4&&25((2/),*),*4&&2')2)+/+,6*4772*/)*%)8*+,*-)9*%&:((%*

"

20' 8+%*6//09++0*"%'"%'6//0:"0")*)%7"%'

J" !"
"



!"J??"!"

!"!"#?"; <%(,,+,6*4(,*/)*%)8(=9+4+9)+9),*

"

<+#"' (==0' (/,"%-' !""01)%7"%'

@7+&):)7-'
'

'

#" - @7+&):)7-"
"

"

\+,7";,7",,7=,8"
"

M#" - P&731,,+"8+,..&7-&.=1&8"94":&"&..&73)&";,7":)3"3^=&".94"
:>):&+)*8"3&"0&((&7"

- ,/3)&2"4&&:&78&7"
"

A9&">)3<&18&7"
"

#" - A9&"./01)*2"*&",++&."9="
"

- C/3)&2"4&&:&78&7"

b1,-&7"&7"
.,4&7<&18&7"
"

JK" - b1,-&7"(&,73<991:&7"
- N&&1+)7-&7",,7.3>1&7"94"&+8,,1"3&"0&+=&7"4&3";1,-&7"
"

- g&18&7",,7":&"9=-,;&7"

6)7:&"+&."
"

#" - A&&+";&&+".>//&."4&3";991(&1&):&7";991"0&3"=19&2<&18"
- A&&+";&&+".>//&."4&3"0&3"=19&2<&18"
"

- "

" @A" " "



!"J?S"!"

!"!"#;"1"# 2'.'34),,''(.'+)05/6.+

• @7+&):)7-"

- %&'&"<&&8"
! E91-&7"39&3."&7":,,194";,7:,,-":&"+,,3.3&"+&."0)&19;&15"@8"-,".31,8."79-"&&7"8&&1")&3.";&13&++&7"9;&1"09&"*&"&&7"

=19(+&&4"8>73",,7=,88&7"&7"<,3"*&"8>73":9&7",+."*&";,.3+99=3"
! %97:&1:,-"(&-)77&7"<&")7":&"&&1.3&"4&3"0&3";9+-&7:&"0992:.3>85"A)&1;991"0&((&7"<&")7"393,,+"M"<&8&7"94:,3"0&3"

&&7"8+&)7"0992:.3>8").5"
! %97:&1:,-"8943")7":&"3<&&:&"+&.")&4,7:"+,7-.";,7"0&3"O,R)97"94"3&";&13&++&7"9;&1"<).8>7:&"9="0&3"O,R)97"&7")7"

:&"=1,83)*85"%&"4&&.3&";,7"*>++)&"'>++&7"<&++)/03"7,,1"0&3"O,R)97"-,,7"&7":,7")."0&3"-9&:"94"7>",+;,.3":,,1")&3.";,7"
3&"<&3&75"%)3"0&+=3"*&"94"*&".3>:)&8&>'&"3&"(&=,+&75"D98")."0&3"+&>8"94"3&"<&3&7"09&":&"<).8>7:&")7":&"=1,83)*8"
-&(1>)83"<91:35"g&"(&-)77&7":,7";,.3")7":&"=,>'&";,7"JSXKK">>1"'9:,3"<&"&&7";9+">>1"0&((&75"

"
- \+,7";,7",,7=,8"

- E&&38>7:&")."0&3":991:&78&7"&7":9911&8&7&7";,7"4&&38>7:)-&"2)->1&75"A)&1;991"0&("*&">)3&1,,1:"8&77)."79:)-"&7":&"
8&77)."49&3"*&".+)4"/94()7&1&7"94"393"/97/+>.)&."&7"1&.>+3,3&7"3&"894&7"

- D;&1":&'&"8&77)."0&((&7"<&"0&3",+"0&&+";,,8"-&0,:"&7":,3"0&((&7"<&";,.3-&+&-:"9=":&"8&77).(+,:&75"@8"<)+"0&3"7>"0&((&7"
9;&1"F=+,7";,7",,7=,8G"&7"<,3"*&"8>73":9&7",+."*&";,.3+99=3"()*"&&7"9=-,;&5"



!"J?#"!"

%&'&">)3+&-"-,,3")7":&";914";,7"&&7"8+,..&7-&.=1&85"@8"0&("0)&197:&1"7)&3"&+8&";1,,-"4&3"49-&+)*8",73<991:"9=-&./01&;&75"A&3").")7":&"
)8;914"-&./01&;&7B"4,,1":&")7;>++)7-"49&3";,7>)3":&"+&&1+)7-&7"894&75"
6&1.3"+,,3")8":&"+&&1+)7-&7":&"9=-,;&"+&'&7"&7"7,:&78&7"9;&1"0&3"-&;1,,-:&"&7":&"-&-&;&7.5"@8"'&-":>):&+)*8":,3"<&"7)&3"()*"97'&"&&1:&1&"
>)3<&18)7-&7"49&3&7"-,,7"8)*8&7W"<&"-,,7"&1"9=7)&><"7,,1"8)*8&75"
"
a&-)77&7"4&3"&&7".)4=&+";991(&&+:"94":&"4&309:)&8"&7"09&")8":)3"9="0&3"(91:"9=./01)*2B":>):&+)*8"3&"81)*-&75"
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3.4.2 Kegelonderzoek 
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3.4.3 Kegelsegmentopgave 
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3.4.4 Uitklapbare kubus, bestaande uit drie piramiden 
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3.4.5 Appetizer: uitslag van een kubus met touwtje die als vanzelf 
in elkaar vouwt 

"

"

" "

"

"

3.4.6 Appetizer: creëren van een regelmatige vijfhoek wanneer een 
knoop wordt gelegd in een strook papier 
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4 Onderzoeksinstrument - toets 

4.1 De afgenomen toets 
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4.2 De normering 
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5 Reflecties 

5.1 Lesreflecties 

5.1.1 Les 1 (reflectie) – Start hoofdstuk en maken kennisoverzicht 
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5.1.8 Les 9 (reflectie) – Herhaling en explicitering uitslagen, en uitleg cilinder 
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5.1.10 Les 11 (reflectie) – Kegelkennis herhalen en uitbreiden: doorsnede door de as 
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5.1.11 Les 12 (reflectie) – Bespreken afgeknotte kegel a.d.h.v. opgave 33 
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5.1.12 Les 13 (reflectie) – werken aan opgaven 
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5.1.13 Les 15 (reflectie) – Reflectie op 11-14 en afronden hoofdstuk 
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6 Resultaten 

6.1 Resultaten over de 100 minutentoets (experimentgroep) 
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6.2 Resultaten over de 50 minutentoets 
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6.3 Statistische verwerking en analyse 
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