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1. 

1NLEIDING. 

1. D :l.e 2 n11. l e id.i n ~.; tot h_i e r _d i _e ____ smcl_e_r s_o_e k. 

Dat 8 Omm i..s; e l ee rlinge die middelb are skoolrekenkunde 

b a J_e moe il i k v 5_ nd~ is we lbelrnnd. Dit 1mm voQr d a t hulle 

i n di e; antl e r sk oolv akk c rede lik goed vaar, ma ar dat 

r 0ke nkund o t og maar 1 n struikelblok bly. 

Hierdie moe ilikheid kan omse il word deUl"' a an l e e r ­

l i n _;~ d ie k 01-1 s0 te l a 2.t om 1 n and e r vak in pl a as van 

reko nk1.1.:nr:J_3 t 0 Y1 e 0m. Sorrun ir:r e midde l be.Pe sk ole bet v an 

r e1{enJcund o · r.1 ,, k eu seval{1r g ema2.lr , r,10 t d ie ge v o l g d a t d ie 

relcenk1,nd e -• ondcn.,i"fvs he el temal op die a .E?; tergrond ge r aak 

h e t. :r 1.1 T:r ::m,w a a l i s d a ar op h i er•d i0 oomblik n og middel•· 

b e.re sk ol ') ,':aar rekenk u nde na st o:,1derd s o s opsioneel is, 

t er vr ~l d :;. t i ·.1 and e1" skol e as 1 n ,, b -;rvak i, tot I n min5.murn 

a::mt a l :1) 3-C' iod::i s por week onder r 5.0 beperk is. 

Dir.:, b 0 l e :i.d om r ekenkun d e sY sleu tel posis i o as e en 

v a~1 d :1- e d r :•.::~ 21 I ' 1 s '; t e ont ne0m be t s y wrang e vru ?;t G 7 ehad. 

Ni. ti a llc e n :1.s d a ar v and ag I n a G.n s ie n l lice aant a l onder­

wy se~s en onderwys cresse aan b eide midde lbare en laer 

sk ol e, w:te s o reke ntcunde .. op l e i din,~ nie verder a s 

s t and erd :.:;c s -~cs trok be t n i o , maar daar wor d s e lfs bewee r 

d et an s r~canv o~mo ci a an d ie k wyn is . 

i\fo ontl i k s ou dit 1n v erstand \3:er b e le 5.d wee s om 

r eken )(und c - onde :ewy s v i r alle mid cle l b a r o sko ollecrlin.~e 

t ot st 2.ndm:•d 0. ~:o verplig t end t 3 m2.ak , ma ap om terselfder­

t -:.rd d our ; !.1 cmpirie s e onde rsoe1:: v 2.s to s tel, wa arom 

sorn .,ri.~ o l e er l i :i:-1~0 r ek8nkunde moc~5_lik v :i nd. 

D5. 0 r 0J.rn:n~:unde l ee rpl an vir d :i_c Tr1cm sv a alse middo l ­

b 2.!'-:; sko l 0 b c paa l u i tdruklik d at :Lns;e wi kke l d 8 b 0 r ekcning o 

neren s 2- 2.n~; G:)2.lc l::J ehoort t e wo:cd n io . Die ::m 1_z sto moe i-

1:lkh o ::.d Yls.t l e.-:; r l in°;o d an n o ~ k a n h .'.: , i s d a t hulle die 



C,·11 bJ..:,,:-•cLn prol-J l (:; Gm •· dl.-:: r c 1,:~):1. rnos i l ikh0d o van 

r,:;_,-; .~ ::t_h ;' :e · s 1c0ol l oc11 lin r;i: s - op t c l o:J , ver c is 1n r; rond i:.,;o 

fJ'Gl'(l ;· v ,--:::.1 cLc., bc l angrikst o r0lrnnl-nmdir-~ o, e n dus oolJ: WJ_s •A 

,!.
0

-:;
1

': , 1 1lr1 ;_: --.cJ. c l G..::_•p l 8n toon d Ft d l ·-; v :,;::.• hou/1i n -~ s ·1y ,gJ.1 i p b i e r 

7 r,_ -' J 1_ ,_, "\ --~~ , l ,; · ;:i :i. ~Li..o 1Jc ]{lo e . DJ. ,3 bo~_, 3k c-. n :h . ~- v zr1 p e r s c-1•-

t ,,· s ·: __ ::.: , c::>: ~:ie : 0
, :,

1r0n i rir~ s in ve:'.'.'b8nd mo t cmlc(: lvoudj__ge r0 n t 0, 

1co:1-11:. ,:::[:'.,.e , 1.v--1c1u l ,sk -')rtLJ ~, , b E:mlTot,J1<:apno, :::, ffe 1cte on nog 

b2~_c, £\:..l(J ,\ ·_, , :_;-:; 'JP d i o vorh oudin_g;,sbe ,.ar•in --;0grond . 

j c ' co: t :i. ; 1_, c, C\:J '.1cJ ,: en i_co.n dus van t H,)-.:J ];;;::,_:-1t c.i b an ad ;0r v1oi1d , 

Di--: ,0 .. 0 :-) t c p r ob l oe m wa t i n v c:eba'.1.d me t ch 0 v8rh01 1 - • 

,l 'nc•n11 ,; · -_, J. ·•) 011.J orv ind word, i :::i r'L:i t r; o sl{rif t o w a t G.andu i 

p:r c ::i ... ; cJ W?. t o 1d e r I n v1i skundi ·· ._::, vorh oucL n ,.; v e rstaan wo:rd, 

Di t is du s n ood s s.a1.~l ik da t da ar In d :J e:;· · 

1 5.1.~c stud:i.(3 v c ,_ hie rd :.1 0 wisk u ndi r•; c :)O .SPip g omaak word; 

( :;_; cL .:-.. ~''.:: ~1cJ.o dlrnn.-'lj_:J'e ontwikks lJ .. lE dcm:-v a 11 3 n ( i i) die 

n l c\:: ne. t c.1: t :1. 11 cl ie modorne (1,::,1 l: c b c k1 oD . 

Dit i3 moontl ik 

a 2J1Van '._1; ,slcl i: s~0 '\" a n di:-, rn:l.ddol b .or · ,cil_cool . t, s v as o;e ste l 



3 . 

nod ~g s ~l we s s om d i6 moei l i kheid tc omsGi l ni3 , 

F a 2.e.nl...,:ldi n :-,.; van d ie i1e ::: u lt a t .::, 0 ,1 bovin,3. L1 ; s s a l 

( i) v cJ:1 d 11.idc;l:Uc n ord. wat d u ~o brokc v an dL huidi-so 

r c l_c. .n. :::; ., of v1L·.:1n 1ncl o ·-·did o.lctick op ons m:i.ckls l bare sko l c 

is, ~ a ar dear sal ook 

1 n n 03 v :Lr• die: t o ek oms a ,:mgedui word . 



4 . 

EJ 'J:'J' S'I'UK I. 

1. D~·-_' -n - '.: '.T :_' :·:·~)J:':T°3 3::i:s-r=np DEUR DL~ ~:,:;1_-;::::: . 
. . . . . . . . - ---~ .. ---- ... - -·•·-- · ·- - · ·-· ·• -· ---- --. 

lJs t hoofs o. r-_1c l i.k op om-rn p i 3 s0 onc.0J: soek 1J orus , so ,1s 

,,dr 5.0ho ::: k'' , w2.t ::1 llc drL,hoek,1 iTO:c t oo.1.--wrnordJ.g , l10 t in 

hnll ,) ~. 1.0 :; tkrnd.c nie :Je st 8.2!.1 n i c . In diu ~gintio s e 

( c) D 7.0 -/ r i ::;k c . 

1) 

( i ) D:i t wopd verhr.al d o. t Th ~J.l e s, 1 n 

·"'r ;_~3]-:: , godr. p·.:: ] do sv ve o lvu ldi cr: '.'1 r Ji s o , meo ti{n!v i o by d ie 

Dour Fy t h e.6 opa s on 

Tt~ concept s of the c alcu lu~ 1 5 . 

STT 
y 



5. 

d i_G ,., ·.'.a ~, ~11°'><> y•de mne tl{und ·i ry --..... . .. Vt. . _ • .. 1..) V V.~ . .J ,. . -- .-.) ' .,./ b 0g ~ i pn0 e n die s t oflike 

w&:._,r._: l.(,t ni u . H:i.J I'die v erwarr im; v an ra s icm e l o b e,?; r> ips -

d:1-c h ,2:1 n ::? :sr t h2.r{o r e8. o.nse skool, on i s d cur• so111ti1l -;o e s 

di?·~ s he t n:i.c van di-:: G_P.P.'.'JEY}.13.;k_t_s van _, D: _figu 1::1;r go s -;:i r eok 

nie .• m2.2.:c• v f' 11 die ve_F_0.?..1:~2-_!:t1[T,___V._2,}-"~---~-we_e _ _v_~_~_k_1.c_o , 1 ) Hiord i o 

I • , 
\ l.L.) Die Py t ~• ag o:::18ane hot ont ~ 

d ok do. t die d is.sona a l Em dio s y v a n 1::i v ie1."k :mt onderlin,s 

~~8 t 2.l ;; rrns nooi t de o l van die C+rioko .so w5. skunde nie , 

a l h oe wfl l 2 l•cl ide s in die t iendo book van s s.r ,,Elenwn t e ;; 

d. :c.f; t : ")r :i_ c:i v u-.1 onmeo tb are q; roothodo ont wik1{01 ho t. 
- • • • -• --•• -~- ------ •• • - -- • -~-• ' > . ... - - ~ M 

( :1-v ) Fl o.t o : Dio ontvdkke lin:; v r.,:i d fo wi flkund::i in Gric k e ~• 

l e.nd :i. s r: ..; ntr '-; JXJ. dour dio fei. t d 2. t b ul l e ri: e on duide l iko 

d ~.G k c n:cr0 t o d a t I n e; e t a l st .:xid s v .,,,., hullo di ,J v er>houd ing 

2<; s[:.n1:,.i1 'C: v e_;-1 di.e abstrakt 2 i d e8. l is 0i1 j_ng s , dour Plato 

v o o.-' [!;8 st0 1 , wo.s moontl ik ook t o v:yte aan die t eenkanting 

v an k r : sta t o l o s 2n di 0 Peri pate t i o sa skoo l . 3 ) I n sy 

Ec, Jlen-: h t-1.ll o skuldir:; goma2.k b e t, n l. dat a l.l o l en;~· t s s 

ondc::'l L:1,:; -=: n 2.llc v orhouding s ook ondGI'l in-; mee tb ae r is . 4 ) 

1) 
2 ) 
3) 
4 ~ 

Co~c ~pts of t hJ c a lcu l us , 18 . 
Th~.n ., 2 0. 
::cbjd ., 30 . 
Dykst8rhuiEJ : De o l emc nt !,;'.1 v C'.1 Eucl ~-dos , I, 20 , 



6 . 

Pl .:-- t o, ., s b oJ~ond om gsr d ofin :l.:35.e v an ,:,;o l yk 0 v Grh oudin,s s , 

s a ro:~ t 8 hen t Ga r e s rasi one l o sotallo . 0 it was dio 

b f.,q;:i.npnn t v ;:,.ti. ons modo r nc t ·J o:e:JJ , v c.n irras io.nE,lc g o t a ll o : 

s t a 2n ~n d i o s0 l fde var -

d o:c>Cte ·:.,n cl i r) v i0rd 0 , en dio v e3J.v o11 d v s.n c1 i'J corste .~r ot or, 

soos c1:i.-~ v ci ') l v o1,' d v an d1.e do r c18 '!; r Ot8r , ld :.o in e11 of ~:c l y k 

:ts ann dj_c v ;~lvoud ve:::i dio v:ln:,.0 ,1.c, . 1 ) 

b:i.e :rc1 :1.8 01_1tdolc1~i ng v 0-c1 oors a.8.lc ls . 

Dit is on~ee rl eg ba nr d a t hia~die t s or ie , a s 1n 

1 ) 
2 ) 
3; 

, ' r :l:.::k r10 l.rultuur 
2 ) : 

3e 11 ; I,:im of m1:>, t:ho matic .'J, 44 . 
D.-i,.1{st'.:::'.')"'.1:i.,s; D-3 ol omc::i t e:-J. vs.::1 ··:ucl i.dco , 
~aver T~0 conc o nts of t h ~ c e lcu l uo , 3 0 . 

TT 
..... ' 56 . 



7 . 

d - .- bo .s t ar.:.:1 vru1 on ::c, ind:i. ,q; lcloin e:: :;.."oot hc d o t -:; v 0ronderstc l 

; _; r oct l1<.. :.d c1 ·:·u_..__.., di ::i vo l g ohouc vor de l in.g van 1 n ;~ogGws 

GS WO J~l D: var~ ~a r d a l ik di e p ostul~~t v en Ar ch imed e s ge -

beide ni o :'.lul we es nL, , s.anges ie n 

l1 Grb2,al wo::,::,d, dc,n s 2. l daar 1 n ? ro othG:i.d ooribl y , vrn t 

,, \ 

ger; c 0 J_s . ·~' 1 

a 2. 1;";:.3,T cJn cL'_c, ::1 s 1:•.:· :1Jn1-~1di.ge l(ontinuum r:l.e 8ty ds onbek •and 

was . ::) ) 'TJ.ri d '. "' l c t 0r .s O:'.lt wiklrn l inc; va.n die clif:fcr .•:n•· 

VJ11 ~3:u c lido ,s Wfl8 ver houdin ·--:, ni0 ' n g e ts.l in d:Lo ab~ 

s t :22.kto x•clco n.lnmdi,~: e s ln nio ( en s o b e; t dit r~obl y to t 

1 ) 
2) 
3 ) 

-3811 · :: on of mathen19.t ic s , 43. 
.J~~e r : ~ho con c o pt s of t h o c alcvlus, 33 . 
'b id. , 35 . 



8 . 

rnB t ~ewton ) , 2n die bohandelin~ v an d1c ir~a s ion 2le in 
1 ) 

i:1 ho e l t Bme.l mA(,tkund J ,; . 

·In s; vvf'de bos k c; -30 h:r 1:ry:vo orb e e ld d 5-c 

t:.s , __ J_l:, 1
: lH' :, __ ·a s e l i':::l.e v se lv oU(Lo v.0.n d :,_e t woodc en. vis rcle , 

·, ,,, or 1,.,(; ()'') lr r.1 ir,[· t ~._::;3 vo l :~ ordo :;0~1.con.1, i s . 4 ) 

on p~---.::: a l le Liz;:,2.rnmis r,::; t di e .self de h o"g t a to t melcum.., s o o s 

3toll ir1'3 .s 4 t ot 8 h c:.ndel oor d io ge •• 

l ykvoI':rn i c,:b.e\c'l ,.rnn dPiehoeke en s t 0ll ing 13 14 t ot 2 3 die 

1 ) Co·~~ ; Ths c onc ~pts of t h · c ~lcu l ua , 47 . 
2) 1Y,:·kst ~: __ ,:_ ,1. :v_; - De e l cm011.t s n ·v .·•:,;__ E,.1cl:i.d.:=:rc; , I I, 57. 
3 ) JlJ :Le"\ • , 5G • 
4 ) Jb i ll . , 5S . 
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:cc . 1 ,"")_ ~-:) te.l is in hoovo c l h:3 -cl, ss.2rn,;os t e l uit 

,;.rc: t a l l e i s 
,. ) 

S E.l ;) .· )J rh'. 1
• nooit r-se l y 1.{V 0 t';:n:irrc 7,0 t 2. ll e d:::u:r ·-- ,) 1 -rkvo r r".li'"';e 

f :i -;ul' 1.' -,;o ::;1, ; u , , v:ind n i-J . 4 ) 

wo:e t 'l lt :e,s 1( ·:i-.1 Je l a.•.J:; r :i.k i s . Dl3 t 5.c)t1do book b 0b a:.1de l 

cL .. 0 t ,,OI'. •.C v,:n rLi.8 iPl"asi Oi.'18. l i t t,i t c . 

mo:=... tl:u·1clc; , ';.:: t hy 1 n bo l e 3t ol .3o l defini.s:1.J,s en sto llinzs 

j;ucl :i.dsc ci.e.::r :"i:n dat rJLl go t al :Jo::i-;;_1 i p uit -:i;E, bro i :Ls, om ook 

dJ. c :1. rr 2 s:l.on ol e r-i;o ta l t e omvA. t . 

1) .D·'.:.1_u: t-1:.·:V_< ,s; :Jo c l c:mcnt0n \7 2D ;..::: uc l :i.dos , II, 1 1? . 
2; TYid . , 1 1 8 .. 
'-', 7:b: d . , 118 , 
4 , !bJ .. d , , 1 2 6 . 
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1) 

, ~ 1) 
D.8\., . 

. '.) c1:r• Chr . ) 
. . . . ' .. 

I"Io t dio 

t '. -, ct, ·p ;:md 8 di0 t we ede hc l f t c v rn cl. i o s o st i a nde e e u 

.So is die weri; 

I n 168'/ h .J t d ie b e. :_.::; be l o.ng r ikc 

Th ~ concept s of t ho C 3lculu □ , 54 . 
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m0 t h 0c")_o r ::,. t :r_ ..... ,::11.:m nrim Lrum 8 t ult j_,-12.r>i,1111 , c ujus opo 

( Oor d jB me t ode v c~ die 

Oa er i s tv,08 mctod c8 "!G t '. 10\.:t on v, ou v0rmJ; die 

D:lG ant wo o:c>d 10 "J O or cL1 ~ hc.nd; o.ndc r 

1 ) Tewt on :r: · Phi l osophi oc n s. t v. r nliR :1:,,i ,:i.c i'9i2 
me. t hnma t ic f-'. , 26 . 

2 ) 30 t h .: n01'1J tc-Jt1 1 s ,Fr in c inl2'i , I, 8 1. Dou-·:> di e a1cr•-rwcr 
1-.1 :i. t ·.,1 odG -c l 811d s v cr t a2 l. 

3) ~:b :Ld , , 83 . 
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12 . 

wo:;_,,J. . 

be t . 

Chr i □ tus 8til ~s t ern hc t . 

1 ' -I :J th: 3 0wt0n 1s Princi p13 , 84 , 

1) 

Dit w~s t c m~s ilik 

te Js::o:_1. s r.n t roor O " 

t o t 1 n l imio t nador . 

2) ~)o·:-c;1• : '~l-i -J con:copts of th ·J c ~~1cu l us , 2 ·')C . 



2 . 

2. . 

13 . 

D~e v s ~~m G~n; 3~3gri~ in d ~e l i ~ 
ku.,_vi_cl t s-9, (~.0 ~?1{_3_. _ 

-y •• 1"" ,- ,..I 2 ) v e : . :-, • 

.ri;root hsd e 
" 1) 

DJ:' • 

7 ,:;_ C-rr oo t h 0 id l " 

· c v o 8 l h::::i .d n:l.0 . ; ,1 ·T()o t h::;i.r1 kan e j_n tl ik 

1 
2 
3 

Ib id . , 15? . 
:·~b j cl. . , 1 .59 , 

Me.ar die h oo veel--

p rin c i pl o s o f mn t b emo t i cs, 136 , 



'l - , c:1.0 

on 

14. 

1) 
1 n .,:r oot h · itl i --, 

- I ....J ' 

vir ons moont lik om 

s a s so3iocr , en dit 

d:i c v1rhou 1.1~i_:-'i~ v 2n '2 t ') t 1, 

, 13 ,-=1 ,_·_: ] ] } ~}~1:~ 

:i::.:i:,(~ ., 14 9 . 
1:b : _( _ • , J. 50 • 

j :, ts 

Da 2~~t o8n·· 

c t ;: 11 ,·, , 1 n o:Lc, 



e . 

1 5 . 

I er ti.,~' '-'.d:i.:,7·· s e:.:.t mr 2t n: ::: t :-- lle : .. . .. ,,. . - . ... .. . -- . -·. . . 

( J.~·-::1:~ t l'1(c~ , 

1) 
,.~~, t~) ~ .-1e1 • 

hooke , ens . ) d ~ur ~c t c llo vo o~~c s t ol 

v erondo~st o l d at d~c ba t rokko ~root hede 

f . --1c,rb onJ.:tn n: r:n :.,, cn t kt..r1cl:::; 
--- - - . ~ ·--- ........ -»-

t 7 2 ) s e _ . 

nal o v crhoud J_:..:i. g s in te s l ui t, en be wr:, d ori d c t in q,n l yl{ -

1 ) .~ucl id~o 5 (1928 ), 14 tot 16 . 
2) '/,--~1 d :::,, ·.i::-.c~.,d r_,n , .Jc l o:; j_scbJ :·T':•.,id.':i l 8. J;811 dur 

:!:I:uc l id ,. sc::v:·: :111Y; t]c ,.1J1(~J , 73 . 
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he t op c~ i e v o e t r~ :1Jo0r v an T-U l ber t c1 i e s:c1. :1J-:: ont2: e Lee r e n 

d i e ewe r e c1 i p:1v :id v m1.. lyn stuklrn cHrelc deur ni dd e l v a :n 
1) 

f; e lyk:.1oe t i ~/3 cl_r i e'.10ek0 f; e de f i n iee r . 

b e:·::ri p 1n v e r~1ou cli ng s b e r r i p . Rus sell b es ~ou 1n ver'101-!­

d ing a s 1 ·,1 b e tre kking t u s sen twe e he e l [;etoJ.le . l".io.a r 

wat v erst2.a n hy 011.d Ar ' n p.;e t a l ? J'hxrnber s Rre c 7- a s se s o f 
ti 

Th8 a~s e rt ion o f _umbe rs de pe nd s u ":on the f a ct t'1a t a 

cla ss of many t e r 7 S can be a log ic 1 l su bj ect w~tho u t 
2 ) 

be :l.ng ari t l1 rnet i cally 01'.1e'1
• "i r RtF '. Qel l ls ' n p e -

ta l dus ' n b ep;rl p van che l o t=dka e n ' n v erl1ou.dl1-~v 

gev o l g:lik c'de be tre kk i ng tu. s --::en s od~r :1i g e ber::ri ppe . 

Br ouvier l:orn r:e t ' n r a d i kaa l v e rski llende getal­

b egrip: Een , t i ie s , d rie .... ', de rij deze r klanke n 
i i 

( f espr oken ordi n aa l - r e t a l l e n ) ke n n An we ui t ons hoofd 

~ seen r eeks zonde r e inde , d . w. z . d i e zich a ltJd 

door voort zct volg ens een vas t r e k en d e wet ..... Deze 
.. 3 ) 

d ing en z S,,'J. int u i ti e f duide ly'J: ii . 

Hi e r viLd o:ns dus ' n r a dil-::a l e tei:!st e lling met 

cl i e ou Gr l ,3lr "'. c Dop:i :'lgs om d i e ge t o.l t o t n ,1.L ,t e lil:::e 

v e r houd i n~s t e h e r l e i , wa t n ag in 1717 v oortge leef 

h e t toe Chr . Wol f d i ~ r e t a l s oos volg gedefinieer he t . 

Di 3 rr e t a 1 J s T,., n t ~5 .r•: t ot I n een he id RO v e r ', on a s ' n 
i i 

Brou1:rn r 

l{ Jer d i e v o 7_g orcl e O"' e n v er l een di e pr imaa t a a n c_ie 
~L) 

I s 6.e a ri t~t•·st-1 <'O. c1. "1_ ':: · ,ode r ne s:r ~, t e n a t l s c:b..e v al<vet e--1s c 11ap 
II 

n og e lyk , Z01'1..d. 2 r dat ('Jen ( b otnrnt of onbewust ) wJsg eerig 

1) Va n d e r Wae r den : De log l sche c r ondsla ge n , 76 . 
2) Rt1S "Je J.1 : Princ i \: l Gs o; rna t hemELt ic s , l J'.S . 
3) Br ouwer : O··rer de g r on d sla gon der wi s lrnnde , 3 . 
4 ) Va n R ooy : Go t a l en Ruimt e . 
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r1..,1_ : .Tlt t ,:: lj=--1: c· '7 ·" -~~ ,,. , do bewe '.; in s sz :,;.d,-:: der W8 r 1{o 1 ;71.cho id on 

.1) 
ha t 1 -).:?;: 3c:.-:. c':. ::m10:o n ? " 

C-e t r. l · 

C·1.s 1·n l .n ou kor t·· 

e l l 8 vo o~wa~r d9s vir 1 n suiwc~ 2~8 l it io30 a f l e idinc v an 

,, ~:s clu s rJ~:: wi skun r:le nic t 

.::? : J.. -.-., tLLm l, ., . 

Ei 3~ wor d die ~o t 8ls " n v 66r ondo~sts l . 

r 11_·~·-1 t ... ·.'' -; ·c,_:J :~' ·1ood v, ~ndi0' .qr '"tC t 81S ;")"1. r J.0 7. i e :i.:1 cl:'_ r; / 'Uirn -
4) 

t ::) l ::_'x~ ~--~, o rj t t :-: .. 

l 
2 
3 
4 

~,~~)~ _:1. • ' _ l . 
, :c•o·. u : ... __ ,_ Ov :; r d ~ ?; r ~;ndsl c..: :. , cL:-.:..1 vn.E1kund e , 127 . 

lJO '.) ~)',7:) G._' Cl ; r" ) c.:, 1:r\rs'J e3 e e r t 13 (~8 '"(' ·,:e t .s:idG (, ' cl (:Y:J l I , 5 . 
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e:'.l ook rn.2t d:i.c r·r cm.s tus son d i e_; 70Ps1c:~. l land <'J st 2ndoun t c . 

of 4 . .:... 1) Z-Jrt cb_o c 0nhcicl.s •~ , , 

' :, 'orcrn1.c 0:,1 1 n v -3rhouding 

Die, -~0 ---,_t,.0
: J. ;:1ct :,o.0 vsn b 8H:J :.."' lci.:1 ··~ rn.cJG t dvs ook die vor-

li 

.. J_ ) 
i,-_r :; ;:) :; I I f 

Dour dri8 vc:e:3k:Ulondc b eiripne , nl. 

Go~ tz on 0n Van Rooy: 
5 . 
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d :l_.-; VfJl"h o1.1.d:L"J-:--:s ~·, dj e o<.=mbe j_c1 s-- C'':1 d:i_e GO D - 8GD· 0•(lUJ_ d i 9:;0 -

bo0 :,..':i."0 t Em -:::·oncl.s l aD: vrn d i e (1',_ , tz::Jr:>er:;1" ·1_n t f_; l e , vo l rs 

d:~.s :'- ':J..., 'Ti:3r ;J d :._.-.. rcs i on alist :1.~~ -~:(: 701:. t srloo·e , n :l.o s o soor' 
1) 

v.,.c.11 ·:.:~1 .... 1sn c.. ll ·1:i.0 , 1n8.E r ·v2n E-:o· _; s.:..:,:·1 . .0i t s OU sGker 

S l,J.1::.!f:;~~ d : j__'" l ' ,,.:, vo ~: s l12 t om j1.ns d:1. ~, .~:e t 8J.O•'J ·~ r ir tsn :;r ond·~ 

c, J ~ -. ., r, v ' . , ~--., "'"i 1 , • .) r"f' . , ,... . " ~~ t . "L -~ 
,> -~·'- \, C.l . . , '--L-•. v.L Ov __ ~.L .LpP<] , _ , . • D5. t ::;,.m 6 00:1 8 f ·-

b :c' -- ,.~2-: ,. :D cL .. J -v s:e :-.. o,KlJ.n.r:· s1x- :, l" J.1) 1. I..J D::.;~) t J:-- ~l c ::-, G cl D.G; t ~~ ,:;:J •u 

Ct::, -~-- -1 .-·ot i1 : _ . 

lr: • -5 [.'~ }.:;VF' t_t _ :_•1·~_; ::.J,.,1..1. l" 78°ho 1.idin ··1.--:--:-2d J_ :;_ c:, ru L ,t c likc 

: ;:;:, <)'·:t t .~. v ~--~1 1J~·._:_1·~ c 8.8 ~Gt :: ll r:; 1J:l_t ,.~.-J d:t11) 1r. o 1 :i-1 J ro 1Jk ·; 8 

c1 j_(·. ) ~~ t ;:H~_,l;:~--~~-i-~ 1 -~ t~;s -~- ;·;1 t \vc~r3 ~J-~ oc tl1 ~~dc ;:1c-t soo3 1ci. vei,,·--

11.G~:cl __ :_1. '~ d :;. c :J ,, tl,,!~~{1~j_·,1 ~-; t1J.S1'J ~· -1 tv".J?C '"' e t c:~11,:: io . 

JJ 5_ ·.:· "."""u t :.---.1 ~T.-;- van 7 n b11 0 1 ·-.1-: i 8 c1--.'. J 7 .c1 \ r.J::_, b ou_d j_n r; . 

3 . D".·~-1~c· :~-· J',?::: :i;r_~_v,:-:--- r· · .s··Eu;:rr..n -,-.. :. :;·, if<::J --. 

D5. c 1) G1,:Y, ,· --~l1c i d V&n b,_;tJ"Glc\::ln-·: j Ln °)G :'" r :tn.<_3V Or?:iLLn '.''. · 

e. . Tl :,·_ .:, j1,i_:i_ t ::> ' c/l ,: .e l s.n d :' 8 d c n 1, s io l 1n.m '1 .-, · D ::_,'o _ _;u .1. L· .. s:: ·)(~n.k ·· -__ ._.__., .,__ .. _ ____ ___. __ - ____ --• - •----- -- - ·-·-________ .. ------ ----·--·----
7)31 : ·, J. -Y;:, _; ;::,:· s 1:: 0 1J l 1-L) t tW oo--· tFlI'')n ·: Jn d],J sko ·:J l v o.n 

0 o'·: -_J_r"i \-.-L'.l_ ·, _ t ~:. urz bu~:'? • Ki.,i_J ,') ._; 8 ,' s-r L :c:l .,n -::,1 J~ch , 

nn .· ,· ··r .!•~ -.,_ ... , -~• "'I · : -~ ' ·'- "'\,"': '°"'. : ,,-.. --: ,"'\7 ,.. '"" 1 . .,.J. 1 , -7 1 
.'..i.· •• : :- -'-· :J _:_\. • ._.1 1 •_ : _1_,~ .1., d ... l/ [ :; .:. .. c.1' .J ·.:; !J ,J 1..., _ _ 2'. · • ..: • , J..1 '...., t., 11 1_.t _ 0 

Os.<: :)1..~ r.-::,t r-~:.n .. tc ..,s0 1 .. lc i n o:/::: Q.):~· c1 ~_.--:. 1-!0 ·.~1'1 fll J.1~<.:siu ~-1 ·v 'iJ.1. 

d ~-. -~- rj~I ·_; l ul .· --~. - . l l -, l 2 ) 
) i1. C1 ~-6 0 D o..:·.11 f31r. OU_ -,_ { ~; U i.) ;-t C 8 o 

,, ::··,1cc1. ,1 ,·;1,' rn.c.nn h::: r.: ft ".:' r 0 :0 1:'1u z cn, d-:t d e t y:i;:un 

V-:T\ •i:; ,,J. J.:-. o , t :i o n:iuvr s 2.;,1co nha:1.-_~• )o--i. ;_, :c t t· ;c':l- -D c10r c nmor k-

z .::. ,?J:· ~:~ .. j . ~~- • !/ 2.2. st rJ ,_~ e c:;_71Cl 9. c JJ. t 1.1 1 . J ' 11' C 0 ·) ., __ 2.}1. "'. 3°L~ :-; . lD[:;S -

r :1cb t .:.:i.• . ~;J -- ::' ,·7 :-:,. r\c:~, to:1.dc· 1-;-J_sc>t, d :~·0 :1_·: )-i '3t wcz cm clcr 

in.·:_ ::. ll:! r c> ,-':; •- ~ z r:: lf l i ~'· t '.: h o t do: l-~ i J0 o~ da2rt as 

rn ~d.1o l z c,:··. :3.., , d ::.: t v0r l r)o19t i 1' 1 ,;,:n i' C::l 2. t -:J-- z :1s n , r-en-o . 

n j_ -: t 7. J_;Jn , ::. ":°; ;.1 P, rb ~r·· be t-('(:; Jcl c ,s n ' ~ (; l';_ 011. it ::: j j., b 8 :J c]1 Ol1.\".l:l.tu~ ·-

s t ': llo':l cn7, . ::3 ) 

l ; = o:J:1on ·L·~~,e- t bso-r· · of func t i o. 1- s :i:f o. r of:·l V8. r :1-ob l e , 1··3 . 
2 ) ·:" n n rr,Yr1- -, .-.,-, . ·"" i' c 1•·,--,n l o""cCl 11 .c:.., ·v•,: , ·,, }-, e:-'-t '"> ;•c1.-·, l :c:>O-Y' 0<' t ,)d '"'"1 17 

J 1.. .. . ... ...... . , J _ J...J - ~ . .l. V '--" .l .... -• . .1 '· ' - ·--' JV .. ..... .J ·- __ J ....,, , ..., , • 

3;' L-:.. · ·· v :c lcl Jn l •:o.id:L') ,.' t ot d-·: nt 1•,1·1 • • (1 0Y' nci. · J n°•·;r c 1'7 0•-.... . ~ • - ·· • l - ~ __ \,,.J __ •- J. '•· \ I. • I - • • • ,. . J _ _ . ._ ,_ -...,I O .-:. I .) , } --

lO,'.?; i O 5 284 • 
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I n d:l_o 

•nr:, --, " '.) ') "' --r \";::;.,.., ··, J c~ l •.J . L J - - ! , .I - ' V '..1 ..!.. V - .L . 

n o n v 0r;-c~ de :l. ,7 t c 1: :1_r•on t l::; , z:j :L:J x1:i .G t do i r:i t o ll:L'i en t ~~o 

?'"l f" .
1

) 

·.·:c.~"•~i :>c~; :-;-1 :-- ,.~. 1 r•.:c;produ~e::J o s , rl" -'3 t . o . v . ci1_-:; ,i.nllovclon ;', 

1n f ·. :.0 :p~_:) }_(J : ,l'.'() }_O. t 5 8;; ' 1n V (lr1J.ou ·:1. 0~!." , •-t 0 t ~•J_ t t :J drll1J: .
2 ) 

. 3) 
is . -:rr.- ~ ..,.., 

In 

1) I ,2-r.-.1.·•e v s lu. : :T:-1. l ::: ~dinr~ t ot d o <Jt1-1.rl:'l.c dG:e p e er}. p .sw •• 
c ~1:) l o3ie , 2 96 . 

2 To :1.d . , 29'/ . 
3 Ib :;_d . , 401. 
4 I'•J:'d . , :2>C·9 . 
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,, > ·i.·. ·• ··vc: :~ v : ,. on t3por cn <'.m z i ch. V J •1 J.O,S,3°c1 :L1 8.Jl ve0l ·· 

h ·3 :,.d vs n ;K,,1 l dCc,:r1 . 1; l) 0 n t wilclce l in:3 v c::m o. :_c ,'3 31:.:~1-c ei t :i.ek, 

d o·, l. 

( 
., . 4) 

",1 ] ~) · cl• .. _,.. C l I I ' 
;;D - "-- ' • c,:;.. ·' _I •• :J j 

i; 

2 ) 
3) 

4 ) 

5) 

,, In '? i c t t 

i:r1 t e l li ·· 

L c.n :~,vslcl ; Inl eid in -::; tot d o .s t 1.2d:~(:J d c I' p8.ed . 
DS7 Cho l o~ie , 310 . 

J1J ::.d • , ":i 1 1 ,:; n -31 2 • 
;)1.nckc r ; P,,3y ch olo ,r<: i 0 je s nrior'lu1;:t j_vcn D:::n li:cn s 

!Cl r:in0" -' h 9. a 1 a' 8 U'" L - ·1 r . . , e r rs 7 cl ' p n ,_., ,:i ns·,rcho l o ,a i r; c . c. . ,::J \-'·· ~ c ~ c:-., _, .,., v ,..; _ _ ; c .... vL~ • _._ J ,:, - , 

:~ 42 . 
T,o.:·1·~~; v c ld : I n l ej_d in,"!: t o t Cl '> s t uc1ie d .Jr naed . 

T.l ,:; ,rc ~1 oloCJ; i C , 21l '~ . 
Tb ).1..1. . , 24 '7 . 
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b . Am.erika . Oo r die bydr a e van die Arncrikaners i s die 

N ed erland :~ rs nie baie vl eiend ni e ~ 11 Vo ora l de Amerikaan s e 

litteratuur was l ang ti jd ri j k aan psychologi e en van he t 

lerert, di e 2cht ~r in he t algemeen be dro efd vee l op e lka a r 

lij ken. ;; l)Oor begri p en begr ipsvor mi n g i s hul l e ba i e be ske i e : 

11
0ne of the mos t di fficult aspGcts of the psycholo gy of 

t hinking i s that whi ch c onc e rns conc ept s ." 2
) 

Spea rman h e t ' n dri e l edi ge be sk ouing oor denke ~ 

11 1) Appr2h en s ion of expe ri enc e . 

2) Educ tion of r elations. 'The menta l l y pre s enting of 

any two or more char a cte r s ( s i mple or complex ) t end s t o 

e voke imrnedi a t e ly,a 1cn owi n g of re l a tion s betwe en them .' 

The word ' educ t ion ' i s u s ed r a t he r t han 'judgement' 

be cau s e t he l a t t er i mplie s s ome k ind of a ctua l compa ri s on, 

wh er eas r e l at ions , a ccording to Spea rman,usu a lly come 

to mind withou t any pr epa r at ion, i.e . the process i s a llege d 

to be Gssen t i a lly automa t ic.The r ~l a t i on s educ ed ma y 

be of ident i t y, t ime , s pa c e ,cau se ,va lua tion,e t c. 

3) Eduction of corre l a t es ~ 'Th e presentin~ of any cha ­

r a cte r t ogJ t h 8r wi th any r e l a t ion t en d s t o evoke 

imme di a t e l y a knowi ng of the correl a ti ve cha r a cter' . 11 

Alhoewe l Spearman probe2 r om 'n nuwe klank te l aat hoor 

i s sy t e ori e t og ;; f un damenteel assosianisties ." 3 ) 

me r 

In sy bo ek 11 Produ ctive thinking" behand e l Werthei ­

die denke op 'n dinami ese grondslag . 4) 

Volgens Werthe i me r i s produkti ewe proble emopl ossing 

a f hanklik van die vers taan van di o strukturele en funk-

1) 

Il 

Langeveld: Inle i ding t ot de s t u di e der pae . 
p sycho logie , 400. 

Vinacke: Tho psychology of thinking, 97 . 
Ibid., 94 . 
Ibid., 176 . 
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. ' . 7 ) '°' l -. -, , ,-, "G l Q ' 'l , I-· .._) v vtc:. , l._o 

Da ar i n egt er nee 1
~ vosrv 2r 0 iste . Di e opl os :::; i nG 

a . n,, . lt .. ) U l :1- :,_lC\) .. y ·• • 

m8t c~ i c vo orc1f ga ando i ;3 . 

bJ.ii:1d unurrd. c :rstood co:i.":t:.~.cct i onr, , or i l}E3i .~} ,t j_nto str1..,-,_ ctv. rs.l 

l. ·_r1 __ .. _,1_,:, r " ., 7 - t . a ., ·' ,:, ~ \; 2 ) '--- I\ .. ~ -- . f .. J.}C ,:.i ,-:, • 

F i e rdie 

2) Ib i d . , 1713 . 
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In die denke (begripsvorming 5 proble emo p l ossing ) 

is b e trekk ing s fundament ee l. 

Volgens Me~mann i s d i e sien van b e trckkings nie die 

intelligens i e sel f nie, maa r is di e sine qua non vir 

intelli gensi e . In s y onde r s oe k oar die oordee l prabe e r 

Marbe ' n betrekking tussen inhoude bepaa l . 

Volgen s Sassenfeld b es ta~n d ie twc e de laag van die d enke 

uit di e v e rhoudings van di e aan skoul i ke , om in die d e rde 

l aag die vorn1ing va n be gri ppe maontlik t e maa k. 

Vir Duncke r i s produktiewe d en lrn die skepping van 'n 

sinvolle v e rba nd ui t l e ~ b otrekking s of ve rhaudings . 

In s ig en 11 r e l a ti (j -bes ,e f 11 i s di e selfd e . 

§pearman v2 ronde r s t e l na g da t d i e k ennis va n b e trc kking s 

va n s e lf na vore kom . 

Vir Wertheim8 r i s p radukti ewe probl8emop lo ss ing a fhank­

lik van di G v erstaa n van d i e strukturele a n f unksionelo , 

di e innerlike b J trekkinge . 

Wisku.~d:h._g_:_ IndLm ' n p orsoon di e b e trekking tussen 

twe e ge talle ka n s i en , b eski k hy oor ' n v orhoudingsb egrip. 

Algeme es: Kan i ema n d di e innarlik 2 b e trekking s in ' n 

probleem r aaksi en, da n b eskik hy o or ' n nodige 

voorwa arde vir di 3 oplo s sing daa rvan . 

Ons k a n dus v e r wag d a t ' n pe rso on se verhoudings­

b e gri p ' n aanduiding s a l wees van s y vc rmoe om eni g e 

proble2m, waa r b e trekkings insi g be langrik is, op t e los. 

In di e denk8 b ekl e 2 d i e v e rhoudingsb e grip du s ' n s leu­

t e lposisi e . Di e s i 0n van innerlike b0tr2kkings , di e 

v e rhouding sbegrip in ruim2r c s in, i s net ' n n o,..9-_~~ 

v oorwaar de v i r p r obleemo pla s s ing . 

Di e v 2r d ur o voo r waa r d3 s s lui t di e volgen de in : 

(a) Di 8 a a nw c sigh 0i d va n di e noo dsa a klike f e itc k ennis . 
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(b) Die a anwesi ghJ id van di e wi l wat aan die denk r~ die 

nodi ge gG ri Bt he id verskaf. 

(c) 'n Gunstige emosionele to 8stand. 

(d) Die analitiese vermoe om tussen die e l emente van die 

proble am t e onderske i. 

Beskik ' n pcrs ~,on or ' n ges ond 3 ve rhoudings­

begrip in die bre 2 s in n i e 9 sal sy vormo o om problerne 

op t e lo s bai e wisse lva llig wee s, aangesien oplos s ings 

dan 6f volgens 'n lukraa krne tod e of vol gens 'n t oevallig 

bekende soortge lyke voorbee l d verkry sal word . 

4. D~e _ye:r;'houdi1'.]-_g_s be_gr_~p van kind ~ffs. 

a . Di e VO (?_rsk<2_2_l s e kind . Di-.~ wer k . van Pic3:_g_~J: 

Di o Switserse opvo 3dkundi ge , J ean Piage t , h e t in 

sy studi~ van di 0 ge t a lbegri p van di e kind, besondere 

a andag gagee aan die verh oudingsbegri p.Hy h s t opgemerk 

dat 'n vi erj a rige kind horn gedra as of hy gecn be grip 

van 'n meerd i rncm s iona l ,~ ho eveelheid h e t ni a . Hy kan 

al l een met botr~kking t ot een dimsnsi e op ' n s l ag r 3de­

neer , s ond ar om dit m~t di e ande r t e k o~rdinee r. 

Waarn~~ming on konkret2 oorde e l ge e a l tyd seke r e 

ho edani gh ::lde aan voo r werpo , maar hull e kan nie hi erdi e 

h0 Gdani gh 2de bJgryp sender om hulle m2t rnekaar in b c trek­

king t e bring ni 2 . Daar kan a ll0en twee s odaniga betrek­

kings wees : simmo tri i.; Se betrekkings wa t oore cnkomste 

aan toon, en asimmetrL:se b 2t r ckkings wa t ver ski lle aantoon. l) 

pf agc t h :) t c1 i 8 verhoudingsb-:grip van kind2rs van 

4 tot 7 jaar bes tud e or . Hy he t gl as e ma t l emoensa p aan 

hull e g,J g •.JB . Di 8 glasG h e t vor skillendc vorms g2had .Hy 

h a t opgJme rk da t glasa waarin di e l dmo cnsap ho 3r s taan, 

volg,:ms hull e , noodvvendi g rnG J r l omoen sap bGva t as d i:.5 

------·--- --- · - · -· ------
i,) Piago t : Th8 child ' s c oncept ion of number, 10 . 
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d r.;c cJ_.::-.3sesi1 o:n di G ;i l og i qu e des :re l ations . " l) 

Bunt i :-., cgt '"':r die mc ::1i ng tocge d..:;,;_,_1_ d2. t Pic.. go t goen 

r-..~c1:J li1,;:rJ v ·: n1uic:e likiri-3 vc.n. d i e: t cnni no1oe i e nat dou r 

11 0m ,.-;c: brr:.ik -.rn:rc7_, [s0C r.ci :J . I' it i.s 2. lle s so vaag dn t dit 

gco::: e;oo i e 0r oEd slc,::: kan v or m vi :;:' d i e toori o w& t Pio.ge t 

met sovco l mo6it e oyge~,:;tel het n i e ~) 

Vo l _::;c ~m P:L=.::,gc, t b Gl Gv:2 ' n ki:-1d i n. sy c 2sd e jaa r ' n 

Hy toon dit a.:::n d.eur die volgc nde 

V1)J_. Di o k i nc1
. n o:-: t nol7. L1_i t ' n dc rd c g1as ne: t sov e c l 

vloc i s t of in L go oi. ,: s ,_;c, t c°., .c. r i::-::_ L i o . Er g o oi nou 

d i e vloc i ~t of in L tot di c □ c lfd a hooGt~ i n !.. • 

vro.c,g v o. n L'. ie :proefnome r s i cn :iy d,:. t hy n i :: ~.ou o-: l ylrn 

h r r.:: ie n c.1:::. t c. i 8 h o oc;t u i n L l10cfr 1.r., ;:',8 i n A, dinc1 hy 

uit t ot c1 io vlv..k!::o O''?C; hoog i.:;. D:::c. r nc. g o oi hy vre er ' n 

!01 7 1" 3 ) 
C .. L ., _ .!. . 

Di ;-; kii1d lmn di:: t vic e ,1 v ,:: rhov_d i ngs ;; wo. t bo t r cklcing op 

dfo d cmrsnec an die h oogt c h e; t , ,1ve rmcni svul digil a l leen 

t ot die i ns i ~ kom d2t di e hoov oo l he id v l oo i s tof d i e -

Ping'.J t v :rkl o.ur 

h oog t o t oc:nc en nD-m::. tu d i.~ brGc)d t c c.fnecm. Ls hA en h L 

1 ) Bunt ~ The d -::; v ,J lopm,Jr_t o:C t he idea □ o:f n umb e r c.nd 
q_Lrn.ntity , 13. 
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die hoogtcs on bl~ en b L d i e breedt e:J v2,n A e n L i s , dan 

s ien c1. i8 kind nou do.. t hi'. : bA : b L : h L. 

dan dnt d i o kii1c1 op d i e een of d i e ander mani e r a ,::. n die 

hoogte en breed te , c-~ it e druk in ecnhed e , d ink . 

::fou moet orn:i i n G·Jda .::rce h on d .--~ t ons h i e r besig i s 

l eeftyd . IIulle sou d c..n n i e net d ie v e r hou .. d L 1g~.;b e gri p 

most :,emeest eJ: n i e , ma,'. r se l fs d i e geJykhe id v c. :::. twee 

v e r hcuc1ings en om.'.;eke;:; rdc ct,.-.,cred i gJY; id . Lunt s6 dan 

i m;t illing i nto tho rlind::; of t \.12 1 ve o.nd tb. i ::ctcc n year - ol d 

evrn re dig i s !,le t cl. ie vie r k-:i..nt v 2- :0. d i e mid c~ e llyn. ' n Ki nd 

try du s e intlik ' n ccnh e id :::,.bce;rip deur te beso f d2t d i e 

viG :rkant v an die brG8d t e ! 2 ) 

In sy onc1.'1rsoek hot Pio.,1:;e t n i r~ 2. 11een ' n g cbrekkige 

ke r!21i s v2.n Ci_i .::, c::;r onds l ae va~'l cUc vr i c:Jku nde geopenba2- r n i e , 

m::.,-~l' hot se l f s lordigo f out a 0 r~gc,2 n me t sy be r ekc n i:n.ge 

VE'.11 v ,: Tl1oud irig s . D::--.e, rb y hot hy LomfX! l f n ie behoorlik 

n i e . 

b . :C i e __ mi dd :c l bnre .. skoo l kind _: ___ S i ll q_g_i s me - ond e r s oek: I:.1 die 

11 1.od c cl o li :o.-1£ 26 v2-n he t lTuts s e mi21.ec:rium , lfov . Cl'l DG c . 193 1l i1 

Gill o ,;ism;_:: - ori.d ~ r 3 0 0 k vc,n 3 chu .. ss l 8 r - .. . ~- _. _,.} .. ·• --.... ~~------·- ·-- ··----------- -~ - - --··~------ -... . 

b es -.:;teel~-· Alho e:w,:; l dit nio c ire: k oo::c c~ i -.:., vu rhoudingsb egri p 

h._--:.:ncl e l n i o , vo:cdien dj_t t og ons 0..2:10.c.g , c.2. n::;es i cm dit o o r ' n 

1) J3unt · Tl10 de v , .. , lO :!)ffi -.: iJ t of th0 id.;Jc::.s af number ~,_n_d 

qu::-1.2-:i.tity , 21. 
2 ) I b id . , 2 2 . 
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b2.arl1:::d d v2 t1_ o_ i c f or ruGe 1 l oc; i eso denkc b :'.,· k i n d. ,-:: rs, gr.n n . 

3oke:c':c: ,·,-c..2.r11cm:i_nc;:.1 i 3 ook viio hiord i G ondor soc k va n bG -

7 r, vir 
- \.,',.L.i,\..J . 

j r',,::'..T ;3 11 i l1 ( i._: C lid .:; t ot twc.,c, l fde I n groat VOOl'L.:. i tgc:.:ng 

i n d i e v 2~mo3 o~ tot for□oo l-l o~ius j~ i sto 3avo l gtr ek -

. , 1 ) 
d~~ l vnn 90. 8% tot 6G . 2~ . 

Di e i n :J i nki ng op c:. c:tt i e~1- en voo r t i cnjo..r i go l e Gft yd 

he t Sc hv_ ss l or z:.s I n s t i l st2 rrl i n c1 ie oi1t,,;._1ikko ling v z:-~n 

d i e i ntc l l i ~0n s i o baok ou. 

rr·io sonc d.::-.2.rL1 ~ot:rc k . ': '. ,::-. ' n v ooro:,_1cL: r sock van volwo.sr,e -

hct hy 109 '> :Jou1~~; Cj_'l 104-1 oci ui c :J v:.:o_n 12 t ot 2 0 jcl::r c . .::-.. n 

opgc -

rnork . Di e mo i s i eu ho t ' n v oorsp~o~g bo ~i c s ouns gatoon. 

vori go s ou one tot d i e konkl us i o kon 1m m, d ·:-. t by Gcuns 

pl nn::ivind, dC1.arn:::, 1 :1 de. line; t ot die 16
8 

er: ' n c:1.our g.::-., . ncle 

0 ' 2 ) 
stygi x}G t ot d i e 20 J0..7- r . 

2) I'J id . s 154- . 

I n l :::d d L::::; tot c:1. c stL.:.di a d 8::c :i;:c. c-d . 
~stch~ l oci2, 152 . 
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(ii) Uta Matzun h ot ond 2r di d l e i ding van Turnlirz die 

11 logische denk ::m" in die puberteit ond2rsoek. 1 ) Die eerste 

opgawe is deur die m2 i s ies van 13 tot 18 j aar goed opge los, 

sonder ve e l ve r ski l in prostasi e-niveau. By die seuns 

h e t onreG lma ti gh 3dt') voorgekom. Onge vee r di e derti en de 

j aar i s di e prostasie ct i e hoogste, dan volg 'n diep in­

sinking wat op oms tredrn di e vyfti en de j aar oenskynlik 

t e bowe gckom i s , maar dan tog wee r optree . Di G goeie 

pre stasi2 van di e d2rti enjari g:J s verkl aar Matzun ui t hul 

onbevang,m h e i d on 2::; rsug . Vc r de r ver klaa r sy dL: skomme­

linge o.a. op grond van 'n g2brek aan oplet t endheid by die 

to cli gting van di e opdragte ( en ni 2 uit 'n stilstand in 

di e ontwiklu l ing van di o int e l li g2nsi 2 ni e ). 2 ) 

(iii) Kohnstamm h 0t di 2 sillogi sm0-ondc r s oek van Schus sler 

a an insnydend 2 ond,: r s od { ond ;,_~ r werp. Hy s t em mot dr. T. 

Kuiper saam: n in Ll e gan gbare t 2s t c-ond2rzoekingen gaat. 

men uit van do ongetwyfeld juisto s t e lling , dat wat in de 

logica niet gci ed is - fout i s. 11 3 ) Di ,~ tradisione l e for­

mel c logika i s gohe e l bchecrs deu r di e ond 2r s telling2 van 

di 2 Aristot2li ese mctafi s i ka . 'n Denk e wat ni e daaraan 

gGbond 2 is ni2, kan to t vrugbar.J :m b ,.:: l an gr ike konklus i 2s 

aanl oi ding ge e ::m t og nL:? in dL~ slrnma van di e formele 

lo gi ka pas ni o . 

Ondorso .Jk ing2 oor 11 lo gi e s 2 dcmk 211 i s volkome waa r do­

loo s , as mJn s n i 0 tra g om· di o pro e fp ~rsono n oukeuri g en 

vollodi g i n t 2 lig omtront d i e ba t ekcni s van di e opdr ag 

en di e 2is w~t ge sto l word ni a . 4 ) 

1) Langova ld ·:--!nL)i ding to t do '" siu cfic der pao d.psychologi e 
156. 

2libid ., 157. 
3 Kohnstaam, Kour, 75. 
4 Ibid ., 75. 



(i v ) Di □ Rappo r t-Bolkcs t 0in. In Nad J rland i s oms tr0ok s 

19 38 na aanloiding van di 2 Rapport-Bol ke s t e i n ond2r so 3k 

ing.J s t 0l na di o r ,;k 2n v2rmo 0 van l 2;.; rling2 aan di e H. B. S . 

Di 2 aanl2i di ng daartoe wa s di 0 t o0latingsvr a a gs tuk , wa t 

v66r a ll0s di e v ;,:; r antwoorde l i kh oi d van di e mi dd -J l bar o 

sk oa l s <J lf i s . 11 Laat zi j 'Jon can di da a t to 2 , dan n 0-..:mt 

zi j oak du vcrplichtin g op zi ch , zi jn t •2ko rt;k oming(m 

on 2r gi s ch t e bos tri j d0n. 111 ) 

Di a ba tt or y wat a a n di .J l 2e r l i nga voorgJ1 3 i s , h ot 

bos t aa n u it twe 0 t oe t s 0 . Sewen ti g minute i s vir di e bG­

antwoor ding daarvan to ,Jges t a an. Di a e ~r s t a to 3t s h e t 

b0s t aan u it el f vraa . Di 2 pl an va in ' n s tuk gr and 

i s aan di e l u8 rli ng2 v,3r ska f. Hull e moa s h i 0rdi a pl an 

oor t 2kon, di 0 oppar vl ak t o van di e hui s Gn di & van di 0 

t uin bor ak an , twee an d~r s tukk J tui n grond byt ck cn en w02 r 

di 2 v0r houding0 van di ~ opp ~r vl ak t c s b0r ak 2n. 

l an dG r assegroep c i n sok er c J a vaanso s t ;J d ;.; ga g-3e . Da a r is 

gevr a h o0 gr oa t di e to t a l 2 b2volk i ng va n al di e s t odc saam 

i s. Al di a and 0r vr a o h i; t g-Jhandol oa r di 2 vJ r h oudings 

tu s san di a aa nt l V8r skillcnde r assagr oJ pc i n di a varskil-

Ofskoon di o l c ...:: rl ing0 sG r -J k ,m kundi g2 v~H'ITI.OJ goto ots 

s o~ word , h a t di e h al o ba tt ary uit v~r h oudi n gs opgawa s 

bcs t a an . I n wcrk l i kh c i d i s di 2 l c crlin go s c ver h oudi n gs­

bagr i p get o0t s , 0n di ...:: r e sulta t 2 is vi r an s vam b 2sond 2r e 

b 3l a n g . 

Pa r a gr a a f 4 van di -.: ;i M-:; dJ dc ling,m ;' i s g-3 ti t ol d~ 11 Te l eur­

st a l Lmd2 u i t k omst m.0 -t do r 0k 0n-vra a gs tukk ,:m . 112 ) Di e 

1) Uni v0r si t 2it van Ams t 0r dam: Meded0lingcn n r . 32 ,6. 
2) Ibi d ., 18 . 
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1) 

ds:n z a l men 



werksaamhede begin en teen die einde van 1946 voltooi 

he t •••• 1 ) Toetsvraestelle is opge stel, en is beant­

woord deur byna 14,000 st . VI-, 11,000 st.VII- en 

5,000 s t. IX-leerlinge. Van besondere belang ts t wee 

t;esi sse wat op h i erdie onde r soek gegrond is, nl. die 

van D. I . de Vi lliers en F.C . We pener . 

(ii) D.I. da Villi e r s: Hy het die r ekenprestas i es 

van s t. VI - l eorlinge mJ t di2 van e erstejaa r-Normaal­

stu den t 2 v ,ff gelyk . Di 2 stan de r dsesse r s h 1;: t me t die 

ew3r ed i ghe id s ommetj i os oor di e a l gemeen goed gevaa r, 

b2halwe dat hull e s oms vermenigvuldig het i~ pl aa s 

van t e dee l , en omgokee rd . 1,A gtelosi ge ui t u.2 ling van 

gemen e fakt or e h e t ook die punte ba i e verlaag . 112 ) 

In di 2 v0rhoudings onun2 h 0t di e s tand erdses se rs gemiddel d 

35 •4% en di o s tuddnt e gemidd ald 35 · 8% gekry . 3) Di e 

mani e r waarop die 2we r 0di gh2 i ds omme uitgeskryf mo e t word , 

i s n o €; on t h ou . 4 ) Di t blyk da t di 2 stud c~n t e fei tlik 

niks v2 r ge3 t het nie t ~n opsigte van (a) ' n proble am 

me t br 2uke , ( b) verhoud i n t:,s omma ..... .. . 

( iii ) F. C. Wepenor h e t ond~rso ak inges t 31 of di e stan-

dor dsesse r s di~ br2ukme tod 2 of di e eenheidsmet ode in die 

oplo ss i n g van ewaradi ghe i dsornme gebruik . Hy h e t die 

vol g ::md2 b~-=:vind: 

( a ) Di e breukr;i2tod,:; is di e me-.; s a l gemcme me tode om ew­

r edi gheidsorrrrne mee op t e l os . 

(b) Vol ge:ns di e prestas i es van di e pr oofp ?r s one i s di e 

br oukmato de be t e r as die e cnheid sme tod o om ewer edig­

h e i d som.m8 me t ' n dir~kt e of met ' n omg2keerde r ede op 

t e los . 

]); 

2 ) 

3 ) 
4) 

Taute: Oo r navors i ng oo r di e gc bied van r ekenond erwys, 
Rubbilesi ngs , 37 . 

De Villi er s : R13 k .:mkundige bekwaamhei d in s t. VI en 
vi e r jaar l a t er , 79 . 

I bid . , 10 4 . 
Ibid ., 97 . 
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(c) Die s t andG r dsessers is wel ryp geno eg om ge bruik 

te maak va n die breukm2t ode. 

( d ) Di e breukmetod2 of oenheidsmetod e word met weinig 

uitsond 2ring8 gobruik om ewer2d i gh e idsomme v an net 'n 

sekere patroon mee op te los.
1 ) 

uDie ui teindelik,~ slotsorn waartoe ek k om, is dat 

di e br2ukmet od2 b Gt e r as di e 2enhe idsmetode is omdat dit 

1n logi ese en n a tuurlike d enkmet od e bevord e r; dat dit 

moontlik en ook wen s lik is da t d ie standerdsesse r die 

denkme tod e wat di-.: g2 bruik van d i e b r eukme t ode vereis , 

sal aanleer en in di3 laas t e i ns t a nsi e dat di e onderri g 

meer toe g e spits mo e t vlOrd op d i e v orming va n ' n gesonde 

b egrip van verhouding en 2we r ed i gh2id as op di e lrundig­

h a id en metode a s sulks . 11 2 ) 

d. Samevatting ~ Aa nva n k lik h e t di e k ind ' n e endimensio-

nale v e rhoudingsbe grip . Wannee r hy vir die e e rste maal 

skool to e gaan (lee ft y d 6 j a a r), kan hy reeds gelyktydige 

v a r a nd a ringe in twe J verskillende dimensi .Js o pmerk. 

Di e stande r d VI-l eerling se verhoudingsbegrip is, 

volgens Wep ena r, r eeds so ver ontwikke l da t hy by voor­

keur van d i e breukme tod e in die oplos s ing va n eweredig­

h e idsomme g e bruik maak . Hy be gaan no g foute deur te dee l 

waar hy mo es ve r rnanigvuldi g hot , o f omgekce rd. 

Vera l l ee rlinge v1a t noc n a st2 nd e rd VI rekenkunde 

n e em , onthou d i e op lo ss ing smetodes g oed , se lfs nadat 

hulle re eds die rniddelbare skool ve rlaa t h e t. 

Kohnstamm be skou di e ve rhouding sbegrip van di2 l eer­

linge wat vir die eerstG ke er n a die midde lba r e skool 

gaa n as s o swak da t hy t wyf e l of hulle met vrug wiskunde­

ond~ rwys k a n ontvan g . 

Wepener : Die breukmetode versus di e eenheidsmetode, 81. 
Ibid ., 109 . 
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S ill og isme - ond e r soeke he t aange toon dat die f or meel­

logiese denkprestasies van veertien jariges swakker is 

as die van de r tiAnjari ges . Turkst r a me ld egte r da t d i e 
1 ) 

tee noorges t ~l de oak ongemerk i s . Meisies h et in d ie 
2) 

sillo r isme - onde r s oe k be t er ge vaar a s s euns , 

Te en hie rdi e v orm van onders oek is o , d , deur 

Kohnstarnm ster k besware geopner . 

---· - ·-·- ·- ---·-·--~ ·······------ - ---------
1) Lanc;eveld : I n l e id i n[" tot de studie de r p a e d . 

psycholog i e , 152 en 153. 
2) Ibid . , 151~ . 
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Hoo·;-i JTUK II. ~-· ---- .. ·-· ___ .._ __ , ... ··~· -· 

(100 1 

doc l v a:;:-,_ h5.c:> c1ic onde".'sOC)l\: is 

0 :f:' st::.actcrd ifl -lc erl in -:,;e 

( b ) 

( :Ll J t1c::l.fJJ. •')s i i 1 st c.:ad8J:d::! Vl, VJ.l e n Vlll 

iTJ. l l ;:, l 1 J.ll 
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I :.1 h i or e( i o t oots ·.) 

A • 

ne r 0n ,J ,_n vr s. r·_a- voor ni J . 

De. 2.r .. 

()r,,. t~.-' c pr'Oe F'pc r s one 

:)it i s (J . t 

I~ tl o osr s te p l ek moo t 

1) b l adsy 117 . 



3 2 . 

Om 1n 

b . 

In V·: e. :· ,; 1 W)C t 

1 ) T T 

- - ' 11 6 . 



1 ) 

2) 

8 ) 

9) 

39 . 

l J is -:mva:;_,., ,;·,1 d e ·ct u i t o or·-

., 5 ) 
'J V GPC J '.'lV oudi 

·rn -:-~ 7 ( a- e-v·, -~•i -.-- ;· ,-. -., 7 O ·i"' ti_·_'L-'--l, i ,,.,_ b r:ncl.--.L L-.>..J ;:) •J - - . ..... J._ - • ' - I J . l --

OJ_c 1c;-.: :_, -J u:1 Ki' t'? lce : Re 1ccnk 1.1. nde vir Pl -·D8 l s t. 1 .· , 134 , 
voo~b eo~1 ~ l en 1 3 5 , voorJoo l d CJ_• 

0 ~_c 7 ~o:..:' .:: --. 1 IL?.t?.' ~c: 00 1c··1k1.1 nd 1::. v :i.:i."' .-'1 1 --,P l , ot . V, F )4, 
7ocifbeel 1o Al ~ an J ll . 

j ·~ :·:.-· t · .. ·: ~----- t ~:. c .J. l .as soc i s. t i ')D ' 1I1h \~ t o 8 C ~:-) i l¾~ 0 f 2~ ra i tlu:1 e t i C, 4 5 . 
J oT cl: . .:. Pc~ Pr s c t :'1- c a l ::- 1,., :t t r.unc t :i. c ·ot .l, 1 9? , voorib0 0l dc 

2 en 3 . 
:,)u J>-i:i t; J u~ior :i.,.,e ke:-1'ooek 14 6 , v o01_ .. be 0ld 2 . 
'( 0 ·,.-; 7 r• ,,- , r ·-,.. j\Tr-y1 "Chonl l'.'~-, -;

111·,• ,-·1c 255 1100-r hr=>e ld e 4 J'., 5 J. ,, .. ... ~ - - .,, . • . "-,I ) • • ... ..,I ..... . - • - ,::; ... ._,, lJ - - ' ~ - u ..... ....... t • 

: 2t >;;. _;:_ ·c cc:l a ss ci ci s t io .1.; 'L1•J ~ t ·3 :~_c t1 Ly__; of m0 i t hm0 t i c, 
44 , v oo1,.,bco l c1. 2 . 

Olc' ·a · s ' .. Katz ;rn ; rtek;:; n1: ·:.n d c v _:_ :,:o a l ,ns l st . V, 1 87, 
v~ ~rboo l de 10 e~ 6, 110 , v 0or b e e l d £8 . 

;-;:c.,., c:· c.:ed ; P:es.ct \cs. l s.rit tmo t J.c :pt .1
9 

134 , v oo1,., ,J e e l c1 
4 0 , 1 36 , v o orb 0eld 7 ~ . 



4 (' . 

( . ' :1 .v ; Toe t s 4 . 

1) 

( ·r ) }'_o_o~-~--?. • ·;.rp zc 1 tot 5 is ge:3rond <'Yr_"J Fe st a lozz :l 
.. 2) 

s G ,, .r.·_,3c van. rJO.srn,::mi n.~" . '!rHo 6 t o t 1 1: i8 d our d ie 

c. Di3 voor t oe ts0 . AG.nv ankl i k het d i e sk~v we x· pro'J e er v as•·· 

in vvf toc t s8 V 8 D t i:n 

,s t. Vl ,\--1{1 ::. s v2....n d ie gen oe r,de midc1.e lbare sko ol v ir vie·,_~ 

B~m s e u J1 Vi2, 8 re0d,'3 n r. t wee e n 1 n 1nv a T' t 

' n. t 1:,, r) r7_,J s ol1.n , n s t n & dri 8 rn..i.nl'.t o da nrme0 1claar was , b.o t 

D~.u v 1c.1rt Y. ts is de. o.rna 0 0 k arn s t 2.ndord Vll n .. 

pe.s ,'3~--- · .,s1rl2-8 , vir t ien mJ.nut e vno:e···0 l8 . 

1 ) ,··cvc·:-,'.'1 , 3c c-; l s t r) d e t ',I'li1i:·10 ,:;1)ib t y i n th 8 s o l u t ion 
,.,? :r:n,,0b l oms , appe ndix Vl L , 97. 

2 Nc t ::_1),.,_~ 1 C()l.mcil, oi q·h t h ·:re r.-.~'.) O01:: , 77. 
3 ~. ·l , <::l J., n o:;1::1or 1. 
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T:: :,_t ;:, l.:'1.'1: v ,:m dio oe rs t8 vom·toets . ···----~-"-·------- --~ ..... -.-. ...--.,._~ - ~-·· 

No rmnor L 0'.n. t 2.l p::' ·)e f pe:;_--• son0 vrn.. t :::~r ad er L1g 

~--· ,:; ~~ · ,D 2.".1 t "JOO::." d he t i n · 
V2.l1 V 8.n 

·-····· ···•---·-

vr 2-ae; . 3t . Vl - 3t . \T l ~ 
-'-' St . Vl H .St • Vl .l D Tot o.al vrae 

------- __ , ..__,,. ____ __ ...._ .. _ ... ·-· ---- -·-·--.... ----~·--· ... ____ __,, .. ---
1 r, ry 

r:., ' 33 17 l G 93 2 

2 31 34 1 6 1 8 99 1 

3 30 27 13 85 3 

4 2 6 2 6 5 17 74 7 

5 27 29 9 13 78 6 

6 29 29 11 1 6 85 3 

7 2J 1 8 12 11 61 8 

8 2); 26 1 5 
I g 8 22 4 

0 9 1 8 5 ...., __ ... 
- ---·--

c.n t e. l i 
31 I 34 17 

1 6 8 4 5 l 

s : 4 2 9 I 

!~ - ~ - ---...._,,__ l~-----j-~~ -~O ... -1 
i_:m kl a s _______ ···-·- ___ ! ________ _ 

GG~ sto dri3 minut e afg3 hande l ho t , ken dia t y d wat v i r 

d :i. c t ,.):, t s t o0:;o s t aa,1. word , me t di o he l f t o ve j_'mil"1dor word . 

Vl-lc2 r l in~0 g o t oc t s is , is hicrd io t oo ts bosli s t o 

rn a.1.:1:-- .t-:. , ; r e.B._3 2 is v i!' byne 3con 1 :::. orl ing I n pr obl eem. 

ni -:) , t c rw·.-1 v r B.C 1, 3 , 6 ,Y1 8 oolc moc5- l i 1.{o r gemaak b o -

3 . A 8..'1. ?,G;J · c;n cU o Vl" 2C :in cU o vol : ordo van m2.k l i k st0 t o t 

:1100 ~J- ~.1~s t ·. ··:. oo t ve r slr,rn , is h c r r 211.:; s l{ ik1.~ i n :; nocx::1 sa ak l ik . 
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~Lt •J.:o o,"> r:F, J:u.c::--d i o t ckort1c0mj_nc~a is 1n h0rsL:;nc 

l i 
v oo:e t o,] t'J- · uyy-,·ost0 l . \r r c o 1 c. n 2 v ;-.n dio vo:>.."i "t2 

'ifrc.o.cr, =: 5_s s o ver r:c1der d at 

v2.n ;n vr•2s.·· 1-1 itoo f3:,:-i. 

Vll l 

D:• .. , u:i.tsL:.; ve :::· sky n in T c.bs l II. 

V2:.C'l 5 D2 8 . 

w-: -j t c la2.t, i s hie~_,,dj_o 
2 ) 

Too t s 1 c.anv~er. 

hers i 0n8 voortoGt o 

( _· .. :.) ~•o •_:, t fl 2 • 
' . _.. ... . 

I -v 3) n oort co ts i s op~:est ul en a z:.:-1 dto 

Di J bcs~ndorhode ~ ~ ui tsl ~s verskyn i n 

vol:; o:ed ;.:; , :11et d io 

1 ) 'J·_·l r.e i:, n_r)r,n o r 2 , 110 . 
2) 1:lyl rc, TI , :;_1'JT1:Gl"' 2 , 11'1. 
3) D1_rlr:,.e :r , not 1.i,1e r 3, 111. 
4) J ,;rl 20 I I, no :11:1<-:n"' 3, 118. 
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TA.B EL II. 

U:, t ::.: l c vz.n die hors icnc, vo oj_•toots · 1 • 
. .• ~.--i.-.._.,.__. ........ ..-~ ....... ~ \ -- - -- ··-~--~·--•· .... -,.,-- .. ··· · ··•----------· 

Nommc r l'- a :1.t c_ l :()r O:)fY:JGr;?Ono vrn t re -;: g e s.n t '.vo ,Jrd hct 
in ; 

V 2.!1 V c.n 

vra c-.g 

1 

2 

3 

4 

5 

6 

7 

3 

g 

10 

r •• , . ... ... ,_,_. .. .. _.._.,.,,_ -, ., , _ .. _,..._ .... ___ .. ________ • - · - · ---· -- · --• . ...... _ _, • • 

3t . Vl ~ 3t . Vll A St . 7111 A St . Vlll C Tot ae l 

29 23 38 l f) l ,) C 

23 19 33 17 92 

2f '.26 38 19 1 09 

G 1 0 21 4 43 

~2 (-3 1 '7 33 17 93 

2 1 l ' : --~- 26 l(_'i 6 '7 

27 2 ''· '-' 34 1 6 97 

.--, ") 
,✓ {..,J 10 34 11 83 

9 12 13 41 

1 1 8 0 10 
___ ..., __ 

. ...,,_ .......... ,_.__ .. _ . -- ·-... ~- .........- ......... -·- ,,. ___ •' ........ . 

VI' :?..0 

2 

5 

1 

8 

4 

7 

3 

6 

r-
l 8.ntal 31 ! 2 (, 38 19 114 n k l 2. s -------.... - - --·--·--•·-- ···•- ····- ·- --- ---- ------- -- ~ ----., .... 

Vfls at, ll in p v 2n die vo l ~orda van di e vr ae i s d aar op 

:1-n cl::.e 1 ar st o \ :c1lo:m v r'J.l To.be 1 III v oorkom. I;1 die final e 

k2.c. :r1 t 2 p l E.::- .s . Op die mDn i e r k 2:.1 vr.'3 _~;o st -J l word. of die 

In d ie t rr3odc en d ::;rc1:: ta :,t ;:J C i s d j_e t yd s.fo.ktor van 

Die o.an t8.l v r co wo.t 1 Ll por s onn in diG 

~:·e st .:ld o t .- :~. a.I'J:12.ndo l j s o.l g; r ot ond0cls de. o.rv un o.fhan ~ 



N ornrne1,, 

van 

vr r.r.g 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Ac.n tal 
in k l a s 

44. 

Tf'.BEL III. 

·----··· ... -- _.,_ __ , .. _ 

i. &i.'1. t e. l pr oe lps.J rs one W el t i n di e r.ang e 30wo t y d Grade ring 
::-- o .?_ l oan t woord hot in: 

v an ~ -~----·- . ·------------~-.. 
St . Vl :St . VJ. l s t. v1113t. Vlll .st .. ·n11 vr c.e . 

f. ,-, E A C Tot o.al _') 

'7 rn ~.n . 1 0 r.1 j_n, . 8 min . 10 1,1 in. '7 Din. 

..-- ------ ~ -- --
23 21 1 9 33 22 118 1 

15 19 7 28 14 83 4 

13 14 9 2 2 13 61 
,.. 
0 

1 5 1 :~ 12 30 20 9 5 3 

22 20 1m 28 8 96 2 

5 l C 5 2 6 15 6 9 5 

0 11 2 22 7 42 ,3 

3 1 0 7 25 4 49 7 

1 t ') ,_, 0 10 0 13 l J 

0 0 22 g 

-+2:--t·2~ ·--1 :: t---·-·---- ·-•--..-·- - .. .. ... 

31 ! 24 144 I 

i . I . 

bro ·,.'.'<l:lo t od ,:, t o d oG n . Word vr c.c.g 2 v a:-i Toets 21 ) vol-

c J!ls d :i_e :_:c :riho ~d smo t odo godoe n , dnn i a die s t appc so0s 

vo l 3 : 

' i' i:.:i 3 2.1.ckars is 60 pond so. nd ;:1 odi:~ . 
'.'i::' 1 .:-J(r: 'J l,., -'..s 20 pond sa. 2.cl nodig . 
:·i r 5 ~:~u~s is 5 x 2 0 = l OC pond sa~d nodig . 

D2.r.r i s 1~1.1::; d:e ic st a ppc nodig . 

5 60 ls - x - -
1 

= 1 00 :oon d s o. i::,d nodig . 
3 



1 \ 
~ ) 

2 ) 

45 . 

1) 
Di2 uJ_tol c.0 v .,·.n die v o011 tC>r.; t s 3 v or .. 

o .J::."oe,nkornst :i.0 ch o ~,;:r:>::.clo r :i.J.Y· vrnt h ::i.CI' v c"1.s -

c.c· .. 1
~ • .-v t'~i:l'"I 2~:'3 cl i o f l n 21 1._·: ;~ 0s t 2 3 , 

2) 

;)it is n :1c di.a 

.·, ·. ·l ,'.:. c :r , n·J:,:3_nc r 4 ., 112 . 
:J-:r J. ce !I , nor.JI,10-•.1 4 , 119 . 
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TA8EL IV . 

Die uitsl n~ v 2n voort os ts 3 . -....-.-.. ............... . 

·- .,. _____ -..,-,,,. .. ,.--.., ··-- ·--- -·-· ·- -•·-··· 

Nommer L:nt r'. l pr 0s f·oc r•sono vrnt in dio 2.ang;:;~ewo t yd G-rade· 
. - ·-

ring 
c1 i8 vr :;1ag r 0,,. , :, b -::i a:,.yt;wooPd he t in : 

V f:'.:.:1 v 2n 
-·-· -- ---~----

vrae.g ..., ,_ . ;· , 
i;)'C. \ J. St . Vl ; .. 3t. Vl l St. Vlll St. Vlll vr ao. 

A ~ B A C Tot a:i. l 
? min . n Elin . 10 min . 10 min . 7 nin . u 

--·--- '-------
1 19 8 1 9 28 14 88 3 

2 22 5 18 2'7 ~· 18 90 2 

3 24 0 23 35 1 9 110 1 

4 5 4 1 3 23 8 53 6 

5 }.2 ,-, 1 '7 24 l ,.., '77 4 I _, 

6 () 3 7 14 5 29 9 

7 3 3 1 0 26 13 55 5 
I 

8 
I 

3 1 9 24 4 4 1 7 
I 

9 l 1 1 5 23 1 31 8 

10 1 0 3 14 0 18 10 

- -----·~ I - -·- -~- I-- - -

Aantal ' 32 13 2 5 38 24 ; 132 
in k l 2..s ' I ! i I 

( iv ) Toc tc 4 , Die u :ltsl 2s v an h ierd :Lo voortoe tn
1

) v e r-

sky n :tn To.b :.:1 1 v. Deurgaans is 111. t ydbe pe r k ing v an a2; t 

Sta:rv~ op c7 "i/11 .P. en stando!"d "Jl.11 C is d our 9 lee r-

l in ~ w~t sovor mo ontl i k vcrt conwo ord i g end u i t gck i e s is, 

In st end 8rd Vlll A ho t diesol f d o me isie wat in di□ 

v or i :zo v oo~:-> t oo ts v o lpunt e beha 8.l het, h i e r ook woc r 

vol p1..mt o ln 00 1ve: - e n- ' n - half minuto boh e.al. Aanr; es i o·,1 

d it b3s l :i.s 1n 1.l:i.tsoncl.er lil.ce pr as tosJ.·3 Wf s, h e t d ie 
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T1UEL V. 

~ i c ui t s l 2? v an v oort oe ts 4 . 

.. ........ -... --~- -··- ----·--·--- -~-___ ,,. ____ . .... _____ ·---- ~-· 
i 

Nommer !~a;,_t o. l PI' O0 f :oor S O!lG VJ 8.t die v r e 2:.g r e: :; be - C'-rader i 
cn t v oor d h ot i::1 '. I 

v2.n v an ---· 
vr r:.c..~: St . Vl '1:) St . Vll i\ St . Vlll A St. Vl ll C Tota 2..l vr .?.e . .'. J ,·_ 

\ ___ ......,,.._ .. ____ 
- - - ---··--·~-

1 20 8 19 6 53 2 

2 21 8 19 9 57 1 

3 2 1 8 l 12 9 

4 19 4 19 7 49 3 

5 15 2 12 (") 37 5 0 

6 ? 7 11 4 29 7 

7 9 5 15 6 35 6 

8 13 7 17 7 47 4 

9 1 C, 7 2 10 10 

10 2 1 10 5 18 8 

- ·-----··-----... .... . 
Aan t a l 32 g 20 9 7 0 
in k l r. s I 

I 

~_; y f v 2..n die t woo -on-dertig ,gt anderd Vl-l0erl inge 

hs t nDrs v en hiordis voort oc t s be~ryp nie , en k on f eit-

1 5.k n i ks d oon n5.o . I1;ie t die qo-s d a r.r op is die l:iennt wo ordo 

v oorbco l d bo- ao.n v e recttvoudig e :'1 d uide l i k e r g e ste l. 

d i o s e l fde vr ac , in 1~ 3 owy s5.~d 0 vol g orde oor-
1) 

<~~ :~o g r adr: ri11g , in die f i r12l c Toe t s 4 voor . 

( v) ? 0o t s ... -~~ Tabc l VI bev 2. t di e u i tslac; v nn hie rdie 

0 ) 
v oort oe t s . ,~ Die t yd , wc.t e l ke 1d :t,'3 t o t hu lle beskik-

- - ----------------~--- ---
1 ) .By lao L '~ , rnxnne r 5 , 120 . 
2 ) >,;·•1.r.o I , :-.1or,11··1c ::."'s 6 on 7 , 114 en 11 5 . 

; 
I 
I 
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TA·3EL VI. 

Di8_ uit~l ag v 2n voortoots 5. 

IN ommer ::.he a c.nt G. l proefpers rmo r.r a t die v ra.ag in die 
2.2n:so';'Jwe t yd r 0g b ea.nt wo0r d het i n ; 

Gradering 

v an va.n 
.. ... -~- -- -- 1 - - - -- ·----,---------~---..,......--

I 

vraag :;t. Vl .J 3t . Vll A 
I 

3t.Vlll A 3t . Vlll C Totaal vrae. 
1 '.J 11u .11. . C min . 8 min. 8 min . 

---- -· - · -.~ __ .,. __ . ___ _.. _ 
__ ...... _ _____ __ 

1 2 9 2 2 35 10 9 6 2 

2 3 0 24 3 6 10 100 1 

3 26 20 35 1 0 9 1 3 

4 21 23 3 6 9 89 4 

5 2 3 8 0 13 1 8 

6 13 1 6 28 8 65 s 

7 l 1 g 4 15 9 

8 1 n -~ 21 27 9 67 5 

9 l 4 14 4 23 8 

10 '7 12 16 4 3 9 7 

Aon t a l b l . • -~•~•-----•~-'• ••-kr-- • , ·•• --•--·- ... ' 

in 
2 5 36 ! 1 0 , 103 j I k l as \ , 

·- - ~--·--------- - ·- ____ _)_ _ __ , - ! 

D:\.o l e -:: :el in3c v 211 die s t. Vlll-kl s.s, w2:t hier ns 

:p!.' ')G f 1)0 :~•;:;'),1,3 op,'."';e tr ee het, b e t sov.re l r e kene o.s al zebra 

h 2.2l, :1.0. v y f :.; , s es-en· · 1 n -•ha lf m:tnut e onc.0r•s1::eidelik. 

VC'.)r t oo t .sc voor r_seko;n hot, v12 e, d a 2.1"' g oon red e om bie r af 

Le.ngesien d ie v1"2.e by die versk illende t ekon. i nr~ e 

gczr oopeo:..· moc s woi-•d , wn .s dit nic moontlik om die vol5-

ordo v 2 .. n die v r ro voll od i g b v d io P,; r 2d EJ r i n fs v ::n T 2bcl VI 

r,an t e pr.s ni.c1 • In die fi n8 1G Too ts 51 ) is vrae 7 en 8, 

1 ) Bylao I I, 6 en 7, 114 an 115. 
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d i e naAm v an d ie skoal, die 

t wee :eocl ,.: s '.'i a. c ro •i1. op d i e e ep ste bl 2dsv v i r meer beso,1d e11
u 

In c1 :, o e e :.., stc nJ.elc s:1. e l ·· 

d:t.t 2 :3 ::,, 0 ik1:::c l di en om iJ e l an '{ st e l lin -: e :1 i n s n :n n Jng t e 

Indien 

Die ouder-· 

d Oi-: :·.s v o l l ecJ.c n;l-: e ".ds l'! 8. l we gevr G. ; moon tl i...k moe t d i e 

Die 7Gboo:e t e -

Ui t v roe s d 2 t d ie proefn0rsone 

O"'v1.C.e ·_, 1j '}iili'.'"i'~ 1:; ·'"~ :···?:~a • 
. I 

v :·r d :;_,:3 v c.d 8 l" of mo e d e 1., , indion cEt l a t e r n od i ~; ms.g bly k 

1 ) TT 
- - - - J 1 , 11 6 . 
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V B.a f,s to l word dou~ die nr oa ~ne~2 oon vol7ons die 

G:.: t:1 J_ ;::; cI ·1oem vEJ.n d 5.e toots ·.; vlot ta la o. t vm:iloo p , 

is cL.s vol -- ::_1d::: t Hoo voo:ewe.r rde ,3 c~ io bo l n·,-,_ -::;r ik sto 

( :i.) al G2l raoa t t ege l vk ombladi n2 d r t d~o vasge st c lde 

t ,,.d v c;::., streko i s , en 

( 
0 • ' 

J. l; daar me~ ~een vr ae gs ste l wor d n i e . 1 · , Proo fnor-

~ros ~ rso~e so denkproblo ~e daerd8ur o~l os , iets 

sa:m d eur g8 l eos moet w~~d sodat alle pr oof-

l ik . 

een vi:,:, e l kc V:".' 8. a,q; , 

t J3JJ1 punts vir o l ke toets en vvft \z; punte vi r d h" ho l e 

Geen hel ws pm1t0 wor d toerreken nio . 
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51. 

( 3l-: -::,0 l D) 1n :~,::1 I' Pl l o l medi1 1 ms1coo l is . ..J i e t oo t so i s 

: j_e v 5 :,;: skol c wa c:' r die t oots ,.; af r:::...: l J i s, is die 

:i.t :i.s 1n skool in d ie _s3bi2d van die ·):ttv-, Et e :r· s ~ 

Di e hoo ~ste k l as in d i ~ 

tou dio toe ts ·_ af ,-·•e l c i s . 

Di~ l ~c~ l~il~O van hiordie o~ool kom ho of saek l ik u1t 

3lca ol .::, , - ·- ·--- ·• 

3ko l 2: on J h ~t 7eo n ka shuj_se nJ 3 . 
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. , 

Skool D :i_s 7 -, r1r oot r!;evest ·, ,,cl.c- iTJ.:iddG lb r.re skOJ l in 1·n 

v ~·-:1 c;_ j_0 c ·;2 t·::c n og 1n ruim 8 2.rt e. l l ae ~I'.' s ko l e, w2t hulle 

J i s st : ndord Vl - l 0erlin ~e 

~ie a~~ywor h ot pcrsoon ·• 

~10 l ~~rl ]n7o i n s tand crds Vl , Vll () 11 Vlll v a n 

d . 

..1) 
cl: .8 Pr o0fnor11o r" is a c.:;.1 
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TA .ISL . ' I I. 

,So tm .s Ueisie s 

• ·---··---f'-------·--·- •• --·- ✓-•-<• -· ··-" "'~·- ·· •• 
I 

3ko ol St . 111 -3t. '11 I -1 ·'- 7 111 J L, . Tot 22 l 3kool St . ·;'1 St . ' 11 St . 1llll i'T'ot aal 

A 75 79 37 192 ,, 7 G ,t.· •• 65 53 194 

-~. 63 106 1 C9 278 ij 54 142 54 2 50 

C 66 52 5 :' 1 68 C 59 67 51 177 

,) l ·'.::· 3 l t~3 81 327 D 8 5 1 57 7 2 3 14 

-- --- ---- - ·---·-- - ------·-
l1o t aal 308 3G::i r;, :7 ;-:1 

,__J' : 9G5 Tot ::-2, l , 2?4 431 2 3 0 935 
: i 

· ·~-- - · .. , .. __ 4 

af30 l 8 iP t we e nt e d e l ikc en t we~ pl 2tt c l s~d so ! f rikaanse 

Om d \3 t oet □e t e ontwer9 is v ooraf v oortoe t se a an 
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H00~:' 3TFK III. 

_;:=-S ~ ~ .3TJLT~1\TE }~~~! ·?~~\!OL;-?i1R~C1(-s'JC+.3. ---- .. -~--------- -·---~- -----·· --- --- - --· --

1. :Oi0 r 0 □ultE t e vs~ 1i~ toe t □ o . . . -- -· . - ---- . ,_ --- - ·-·- -- -.c• -- Dia &nt• oordo i 8 nege -

·,, v r ,: l kc korrc)r.t o a:~twoord i s 0 0:,.1 p1..mt toor:;o--

ken . • 

cl r ::, in •J l k 1
; sk ool . 

( 0 ' 
t" ' J 

)ie verskil is 3 . 2~ . 
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T 1-_3EL V:C:~I. 

Sk ool ,3euns 

3t. '-1 3t . Vll- St . Vlll-- 3t . 11 St. " 11113t. Vlll 

A 52 . 4 55 . 8 67 .3 43 . 8 53.1 63 . 0 

B 57 . 3 54 .1 61.2 48 .1 49 . 9 56 .7 

C 49 . 4 5'7 . 5 72. 8 54 .1 55 .5 61.6 

D 53 . 3 63 . 0 68 .4 46 . 6 58.9 65 . 4 
.... ___ ,. ____ ._ ., ... ___ ___ __ __ .,. ...... _ ...__, _______ .,. __ ,. ____ 

1/l l t o on . 

f: :1_c t1° s: .,3 i o n v an skole D en A b c:l-clee i n st a.:1.d ord Vl 

chG derd o c" v i,')l"rlG 1Jl 0k k e , m8P.:t:' :i.n st and0I•d Vlll 

b s ste on 0 -~0 ~a , sies d ie t wGcd a bcs t J , maar in st onderds 

i!ll en ·.rll J. clie swskstc . 

(i ) In 0~:e sko8 l nr ~stes r di G s ouns bo t ~r a s die 



L---1--!-+-

I-
I 

i I .... rl ... I ' 
, ~ ' 1 '!. ... ' -- . 

, "' '- I 

: 

I -

I 

I ' ' I 

f l/ '., 
I 

, 
I 
I __ 

I I I 

' .' , 
I . I 

' .. 
~= I I l 

1 

I_J '_....:i_..+-l-1---1--1--+-1-,c-r-i-t-t-i 
I I I , / 

1 

, 
' I 

I 

I" 
I 

+-+---'--H I 
, 

ii" - ·- +-

I I i I 
I --j ' II > ·-~ i 

I I I I 
, ,, 

J ' ' l 
I 1 

I I / 

I • 
, 

~ ' ' ' 
I, ' , I .... ' 

,, 
I' ... 

~ 

~ . 1-- . ·- I , 
I ,, If 

I 1 I , 
I I l.j I ' 

I 
I 11 I J 

I ; , , 
-

I . I 
I. . 

; I 
, I 

, ... 
I -I J 

! 
I ' : , 
I I r:-
I , 
: ' 

. , l 
r 

·- j.__ f~cdtti:t=t-tt+=1t+t=r~=t:::r::t=t1tt++=~=+-t-++-H-H-r+t-t±±ttttbjjittttt1=+1+P 

1 L. 
+ + 

.. 1 
.... 1 t '. 

+ 

,-
+rt ' I- I----~ 



56 . 

-----·--- - - -- - --------··· --·•-··-··--·- -··- ---
1 

s kool J ._';LLYli:1 Me i sics 

- I . ' 

St . ,;- 7 ~t . '111 St . Vlll St. Vl St . illl St . Vlll : .1. 

j ~ 3·;: , 2 35 . 1 49 . 5 2 8 . 4 32 . 6 4 1. 1 

., 
':) 30 . 7 34 . 7 43 . 9 3 0 . 7 28.1 31.7 

C 33 , 8 41.~ 5'7 . 7 31. 9 31. 8 47 . 5 

D I 37 . 6 47 , 3 
! 

55. 4 3 6 , 6 40. 4 53 . 3 I 
'- -- --- --

pr e s t c e r i a s t a..1d,31"ds Vl l en Vlll b o t 0r r .s d i 0 s e Ui.1 ,1 van 

( 2 ) Di o s .:) ',.x,1.s v 2n d ie tw0c pl a t t c l nnds •.; sk o l e , C on D, 

he t :1.!1 s t ai1.d :Y::d.J 1- 11 en Vlll b0 t 01, [2:onra o stee r a. s die 

s euns v ~n d~s sted olikc sk olo A en 3 . 

Di e rnc ird..J s v2i1 skool D ho t l n a l di :) standards 

d )_-, 1J ·: ,stc :;,:v a s.r, e: n d ie m0 :i.sic s van skool C :ln stand e rd 

Vl e n Vll l d :, ,) b e s t e . 

l ;1 ,., ,_, '0' 1 ,·,-o t - · --.-. "' t ·~(J' i ·, cr i'_;" "'r G t~s1· " r--.• s . . .C V _ Ji_c;;. - ._.•A.:., . , 0 LO . > ~J •s <-, __ . .:, ~ die v an di o andor 

s1.c ol c • 

( 4 ) .:c v r.11 :J w2G I' d .,e st andord s o ,78.s sw s.klrnr go p r o stcor 

( r. J cl ~.0 s -:' uns van s k oo l l::. ( v 0 Nikil 2 . 7 ~:) ; 
( b) cb . .::.· ~joims v 2:.1 s koal l ( ·qor skil 4 • 0%) ; 

( c ) d:•.r, mci s io s v s.n s 1rnol '3 ( v or sk :l.l 2 . 6%) en 
(d) di:, r 1_..:; isios v 2ri skoo l C (v0rsk il 0 . 1%) . 

I n s l~ o ol C pr e s t ee r d i G me i s i e s v a.."1 st andord Vlll 

1,,.- b ot f; P G.~J d i 5 v an s t riiderd Vl . 

(5 ) Di o s ~)1mr: v an sko ol D h o t 5.n v o:i:ihouding in scandcrad 

Vl l b e t el" 2,s :in s t and ard Vl e ;.1 Vlll g e v2,ar. Dio l y n-
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c . 

( 2. ) d:i_ ") ~l ClJ.113 V ml s1-:: oo l 1-i ( VG i' s1:i l 1. 3;; ) on 
d)O S 8 1J118 V8.n skoa l J ( V ·- Y' "'1 ~ 7 1 v . -• , _ 4 . l f ) . 
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·•-·---- -··--- - - -- ------·_, __ . -·- - ··; ·- ......... -~. __________ .., ...., ,,__ .... ~-•· ~· ..... ··- - -

Skool I 
,-----,-•--~-·--· ----L--~. - - ~.--·--- ----;--··-·--·-- -···"·'"'·. 1· 

3 t . ·! J. ::t . Vll J 3t . Vll l .St . '-'l 3t . '/11 I St . Vlll : 

------·--~-- -·- -- ----------ti~ L_.~--·--·---1 
1· ... 05 . ('\ 

.:, 

B 3 0 . 5 

C •z r 1·; 
0 ·.J . I 

D 38 . 6 

t -- - -~- : ... _ ~- - -.. ·_,_ 

34 . 6 4 5 . 1 

26 . 4 34 . 9 

41. 7 52 . 4 

43 . ? 4 8 . 6 

---------- , ..... -----

23 . 6 

10 . 1 

3 2 . 9 

33 . 4 

2 6 . 8 3 0 . 9 j 

24 . 4 

33.7 

34 . 3 

2 6 . 9 

4 1.2 

4 2 . 9 

( 6 ) Die t_:;':!1F1 .s ven sk ool C b ot 1°.10.~' r i n. s t a nc1o ;:--c1 Vlll di3 

s wakst c . 

( '7 j 

:8'i ~.l'11.:.:' 4 j_,s 1 n ~ r a f ie ,30 voor ,:i t c:; llin c; v 2x1 hie rdio 
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r, _,., 
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:D 

59 • 

3t . •✓1 :St . ·ill St . il l l l 

2:/ . g 

35 . 4 

33 . 9 

28 . ·J 

30 r:: ,:_, . 0 

25 . 8 

38 . 3 

51. 5 

4 6 . 2 

43.1 

58 . 8 

-:;t. Vl 3t . Vll St. ~Tl ll 

. -------~ -- ---- - ·· ------ ---..J -· . 

20 . 4 28 . 2 45 . 3 

23 . 3 31. 4 43 .l 

38 .1 34 . 6 51. 4 

60 , 5 . 2? . ~ I 38 . 6 58 . 5 
1 

,... -- ... - ~--
1

---··'----··· - ··--·· - ----· · . ....... _ . - . ... ... - ---- -· -- --· ~•-.L. __ _ ---- ---- · I -- ---· --- - -- __ . _.., _ _ ___ _ _ __ , ~ : 

In a l di e f1.ndc r .:. , -:r · J. l ::l hG t d 1.c pl s tto 

( 3) v 2 ;1. sk o o l A t oon h 1.o r n ie 1 n r oo l-

(e. ) !:i.0 EJ C-l 1S v2. "1. skool ) ( vcr1 ':"J
1c:i l 9.6;0 on 

(b) d.:.c mei,'JiG .3 vc.n sk oo l C ( vG rs,r il 3 , 5%). 

3ow~ l die ~Juns c s di~ mo i si J s van skoa l D h ~t i n 
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l ".:;k ool 

I~. 

B 

C 

D 

61 . 

,.. , - TT l I ".L 

I T~c is :1_o s l 
----------·· ··-· -- -··-·-- '- .. ---... ·-··· .... --- ------ ..... ·-•--·· .... ... .... . . ! 

., t . I.' . • I ;, 0 • Vl l I 3t . Vlll 

43 . 9 4 2 . 3 54 . 1 

4L1 e s 45 . 9 55 . 4 

4 S . l 48 . 7 64 .o 

4L ~,' 52 . 2 6 .. .o 

St . Il 

38. 2 

4 2 . 8 

47 . 8 

4 2 . 4 

·.- 11 1 ! ::, t -- ;·111 
1

: -3 t • ', .. I • ..J , • 

-----~-----·- -- -- ··-····--~-•---· ,- 1 

44 . 3 

43 . 7 

45 . 4 

' 47 . 1 
I : 

48 .5 
i 

49 .3 

60 . 2 

--·--- - ------·•·-· _ _.., -·•··- ?- · s ,.q_. :_...,. .,..__..._- -..,.,.., --..-.-- ---~ ....... : _________ _.,..__ __ ,_._, _______ _ , _ 

( va r □kil 1 . 6~ ) en 
r• / ,Jl.) '" 01,"L l 2 4'',:' ) V , .L u _ .. • 1 ·' I 
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·ins v ::Lnd clus 

(}_: J l), ~~11.3 V ··n s 1,:oo l r :1. ~I T!)O t ,'J u 2 3 0 ; l . . , 
' Co) 

( C) 
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.l 

88111}.S V G1 s 1coo l ' .,__J 

··1.u .!.. sic~ s VGD sJco ol 

in S:.'oo t sc 1 -, 
.L) i.n 'l' o et s 2 

(;)J :> o :c :J .. 1iu'-' vrn. ,'J 1~oo l r i n ~ro,J ts 5; 

2, 

811 

( c ) --,~;:, j_~:1:'L,:,,s v:: n o1cool \ in 'J.' on t.s 3 on 

( d; d :.c m,..;i ,s:i. ·; .:: v ::en .'.J~{O o l D J:-:1 To c t,'J 1 . 

3 

5 ; 
on 4 . 
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t-Lw - .:'1 die t o .) t :..,:,:•,; :-m l t 2t o • 
.. . - . ·- . 

a fm··1ci ng 

v 2.n t1 .o w 2 .-~:c-: n i n '17 :-.b o 1 XI I I p l us minus o. 09 . 

Ji. ' .---- \ 

t\! L 

6 18 54 4 8 3 14 58 . n 
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0 . 52 I C. 56 0 . 49 
I 

Vll l ') . 52 
i 
I ..._._ __________ ., _____ _ 

o. 51 ll o. 52 o. 59 
1 --- --··-- !; __ _ __ _ ____ - --- ·- ------ ~---- · · -- · 

r.ron t s 2 . 

r e•·, boent vmord h c t . ~--..,._ ___ _,_ ,._ ....., ~---~-- ... _.... _ ___ .... --.. ........ -.- ... ----- . ...-~ --·-··· - ---"'· -- . ~·- ..... ..... -· .,.. .._ __ ______ ~ 

Skool 

' 
St • .71 :t. ·1 1 l St . •1111 

I- - - .... ·_:·, : .: : ,:~~- ~ - • ~; .. _,, 1 · ~: ~ 5 ~~~ ~ ~lv_"_:_5 
76 . 3 3C . ~:S 5? . ~) 39 . 2 62 . 2 70 , 3 

J 74 . 6 3 C , 5 51 . 9 ?8 . 2 56, 9 42 , 2 

I , 

.. ,3t
1

, vl.J . St•n_1 _1. - -~~Jl~ 

_,; ,_,. 41 .. ;r . 5~ Vr , 4 Vr . 5 .•.f r . J_vr . 5j 

63 . 2\ 23 , 7j67 . ? 32. 3 56 . 6 143 . 31 
: I , 

77 . s\ 24 . 1 , 6 5 . 5 24 . 6157 . 4 \ 24 .1 
I I 

C 43 . 9 2 8. 8,

1

63 . 4 42 . 3 94 . 0

1

52, 0 50 . 8! 23 . 7 62 . 7 117 . 9 70 06 !, 37 . 3 
i ! 

D 66 . 0 l D. 4 , 67 . 8 57 , 3 65 , 4
1
56 , 8 1 '77 . 6 \3 5 . 3

1
67 . 5 \42 , 0 58 , 3 ; 69 . 4 

··~•-4 ....~---~ ... 4,---- •· •- - :-----~----- - -~ •. ------ · --''....._ _ __,c:_ .. --· · \ ...... --~·- • ; -- -~ --- l - -- - I _ _ __L 

A. 
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in s t . ;,J. di_ .; swa.kstc en i n s t . Vl l1 di'.J b :.:,.<JtG in Too t s 

3y ;.L e, ni-:3-_·:J.o s vind ons d c.t d :i.-.:- ur o st c.si_os j_n 

4 V ,-_ -_,_ ., . . 
LJ._l _ lj 

D C'.t .:_ : ·, r :_,_· t :; :'.·c1oo ls oor e en ' tOl"'\ y l die V £.n s1=cool C I n 

.. ,& t v:.:'c.-::r-r 5 botrof , blv 0 1rno l }3 in a l dri -~ stc.nd0rds 

s k o ol D J.n o.l d:i c st andar ds d i o lJ 0 .st c uro stoor . 

1 n Pc r s oon he t t wco or oo , die c ~rst e hB t ' n 

o pDe:i.1 v l e.lrt ,, v 2..n 4 20 v iG r k an t e i 2c 2.rt .:: :-., 11 d i.o f'.nd or 1 n 

"fatt c:i.'' 0rt :'J_s di e - rootste? i : 

,, Vrc-.r. ::- 7 ; :.s ·1i t 3 mj_n u t c n C-3ir. or,1 c.,c n c:J.c r t c k ook , 

Die pcrse~ t3s1 2a pr oc f nerson~ , , nt hierdio vrec 
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6G . 

To et s 4 . 

re 2 baant woord he t : -------- ·- ------------·-··-···--- --- ---

3kool - ; 

•.::>euns VIe i sJ.0 s 

Vr o.ac: 6 ~T ra cg 7 

.St. ~:· 1 111 .i'lll Vl Vll Vlll 111 Vll Vlll 1/1 Vll "!111 

11 26 37 G2 2J 37 3 0 16 28 47 16 34 49 

-, 
. :i 35 25 42 33 43 57 20 32 56 1 5 32 54 

C LJ, ;,~ 44 '74 29 42 1 68 46 36 6 5 
I 

42 37 45 I 
I 

D 3 0 S6 I '74 3 51 soi 65 29 i 38 '7 1 
I 

19 37 54 
l 

~· · ~"'· ., .. •. - ·-- --.- --•~'- - •-- ! i ----·'- · ···-·-- - - -. --

i•:c;t c.i::: uitsom1e~ i n,; v:::0.1 skoo l C toon cl i 0 mo:5.sies 

I.· 'noct s 5 • ·---· ....... ., 

,, ·r :- .-:.~: 6 ·· : ocv0c l lrner is di 8 r-:; ::_,oo t viG rJrnnt s o groat 

JP J'ro.: _·: 0 ; ., J::.. e omtrek vo.,_7. die k l 0i:1 v i or>ko.n t j i0 i s 2 du im. 

Di t :ts opv :i ll end d 8.t d io pr :) stas io s in vr a r.g 8 

In vr a8.,?; G pr e s te o.e d :,_e s Gun .s van skoo l C 



' .. 
• I 

. 
+ • I - ' ' I ' 

' I • • I ~ • I • 
t ., •• I I - ' 

• , I 
• • I 

4 I 4 • 

. I 
'· ( 

I 
J ' 

--+ L_. 

; I : 
r 

I T 

. ,; -.~ .~ 

.,/ ­
/, .. · · . I . 

~ •T---

• I 
. I 

. l . . •.. 

1
. :~. 'I .. 
• ' "'' • I .. t. 

I J , , ' 
I . , . , 

7 

'f • ♦ •• 

- I 
\ 

I 
-l 

I I 

, l 

I • • ♦ 

• S • I • + 

1 



6'7 . 

Too t s 5 . ···-- ----.. 

31:.:o o l 

St . 

,~-

3 

C 

D 

- --· --1 ... -- ·---------
J: .: ;··-<:. -:- I Vr o.r. s 8 

·n \ '1 1 ·,7 1 J. J. ifl Vl l Vlll 

-~2 4 9 

(:2 G4 

G5 73 

62 66 

5~ 9 13 

·~· 3 1 6 17 

94 15 21 

75 1 2 

38 

3 8 

28 

35 

..,.,_ ,. , , ___ ._. _ 

_:1J~11 
54 43 

59 58 

42 63 

62 G4 

. . - ·- · - -- --- --- ,._. __ ... -. 
i 

Vlll Vl Vll 
i 

'Jlll 

----· 
59 7 11 1 5 

5c, , ) 11 1 5 13 

8 0 1 9 1 1 6 
I 

I 
11 1 69 7\ 21 I 

I 

i n 2. l d:5.c s t 2 ~cJ c 0:1c1s d i e b cs t c , ::m di 6 van s koo l A d i 0 

s lcol , 
._., 
!..J E))) D toon h i c.1 r 

k l C>r1 ,c_1c r.1ct d l c b o c'_,_'1 t woord i n '-, v 2.n VI' .s i:1g 6 vo o:t•go kom h e t 



-
+- . • .•. 

t • ' 

- -
• . I 

l 
. + -t ·• 

-~ 
,, - ~ I 

. .., .,. t 
, ! 

L ~ T I 

... . -

l • -t f . -LI r , • 
..j. + r - . r . l . . ~-



68 . 

1 . :O:J.c du:i.d.:::ndl~.8ld v c,:.'.1 di e v ~1rski ll e t us,:itm dio toe t ,'J "· 

8.l · ·:b r r. 

1,r 11 ·n rl d 

:):i_·; :::;c.:i1 1.,:l.d,., l do pc rscntu si c ·:- -, .:::. t dcH:-- die pro efper -



Skool 

1, 
J.".~ 

·,--, 
D 

C 

D 

Skool 

A 

,:, 

C 

D 

··-
St . 

69 . 

TA3EL XVII. 

LOn '!, t C St . Vl ,3t. 

-·-

R3k . Wisk . Rok . 

35 mil•.• 5 2 4 

,'35 5 Geen 2 

' 
33('3 

II 6 2 4 

3 5 5 Goon 3 
i I 

T./~·3EI, XVIII . 

Gn ,n iA 1n mdo . --- - -----... - ·- ·-- ·- · 

--~------- · .. 
Vll -S t. v111 

'Vi s.lr . 

5 

5 

6 

4 
' 

~ek . 

4 

2 

5 

3 

Wi sk . 

5 

5 

6 

4 

~--~---~-k un~s wiskund c n c em_. ______ _ 

·------· -·- --·---- . ·-·· ---~ 
,38lffiS ~-:o J. ,'3 i es 

St . Vll ,St . Vlll St . ill .St. Vll St . \ 1111 
_ _. ______ --- ------

1 )0 97 .5 78.4 2 2 . 2 3 .1 2 0 .8 

~ 100 84 . 4 ~i 9 . 8 11 

53 .1 100 98 57 . 6 10. 4 20 . s 
0 07 . 4 92 . 6 0 40 .8 54 .2 

' 
; l 

in r.ro o ts 1 b e haa l-. _____ .._., ,..___ .... __ t,, _ _ _ 

-----· ,. .,_ _______ ___. _ ________ _.__._ 
I 

0 8l'.TIS 
I 11.~o is ies ! 

---.. -
Vl Vll Vll l ,. ·, Vl' Vll Vlll 

--
53 . 0 58 . 3 65.9 47.7 54. 5 62.0 

' 



d . i . 

70 . 

Dao.rvoor is v 2.n d ie volg ende formul a g0b r uik gc -

.. v-x' '.~·r c:n so /\ + ·z J c. 1. ~, .. ...' :, 

d -1--

X 
2..._ 

L.;,. 

, Y"I n' 
-- die r3;emiddelde p:Pestasie v a..D d i e c erste 

~~roep 

::: 2 vir 95.46% bs.si s . 

.. 3 vir 99 .7 3r; basi.:i . 

.. die s t an.daard afw7k ing v an d ie e e r ste groep, 

~ vo.riansie ::: ~ \ r :.i1..:t- I l- "> t ~ \l 
Y\ L_ I \. ' \ n L r \ l ) 

ir: di e ooreonkomst i.ri:o simb o1,, vi r d i e t wcrnd o 

r-; roop • 

.' s nul t" s o,-:m di e g r on sc l e i s die v er sk i l nio 

duJ.do ::-1d. o p cEe b o.sio ve t gebrui k is n i o . 

Il"J. T r:-.b ·:). <X word d iG pr 0 st r. s :i.3 s tns s on d ie s oun s 

en d:;_0 ;,11:.: ~.s:1..c s v Em d i-9 vers l{ ille n.dc s t2. 10 i:.: r d s v erge l yk . 

3:.:, 1.m,s W8 ,, (1. ;:"t:•.s t s ou n s, mei .s i e s m.6 t mo ::i_siG,'3 on 'moi sies 

Dio p ::-·est a s ie s v an d i e proefneroone in d ie vorsk il-

l end ,~ s t 2-ud; __ :1d s verskil d.uid end v ~n m0 1rn er . 

I n st anderd Vl pres t ecr d :io s c,-1110 bot e1" 2 s di e 

n:1.c:·_;sios . I n. s t 2..11de rd s Vll en ·v111 pr Gstee r hu.llo ook 

be t or , ma : r dis v orsk i l is so ~e r in~ d a t d i t op 1n 99% 

pe r son · s 2 ver~o~ om b otr ekkin~ s t o sien ( To e t s 1) e n 

Vo l ? T,1s Tr,b·J l Xlll i s d o. .... ~:c> b y d i e s e uns 1 n korr e las i c 

v e.:.1 '.) . -:1 2 t o t C• . 52 tusson To0ts 1 on Toe t s 2 en 3 go •~ 

~i t s : l du s besl i s di e moe i t e wc rd we es om n a t o 

0_:2 en of d ic;; 2.0.:nt o.l l o .s po1,., i ode s e n dl o p o:r:> sent n s :l.. u lo e r-
·I 



3t and erd 

fl Se un s 

Tll 
;-j 

11 M3isJcs 

111 if 

ll :Jetmn 

Ill ,I 

St e.111 c:~d. 

~,11 ;su,.~_~1.s 

Vlll .. 

Vll ?,!( ;_· :::J.i ';;, 

Vlll ii 

Vl :· 1:-( ,c.r~0 E~ 

Vll ;i 

( 

;v 

5. 3 

7 . 6 

6 . 8 

7 . 5 

5 . 3 

3 . 8 

71. 

T JG "SL 'CC • 

95 % b a s iB 99h basis 9 5% bnsisl99% basis 

- ·••-~-~ .. - •- •• M•--• , .......... ..,. 

l 
2 , 8 4 . 2 Ja Jo. 

2 . 6 3 n . ~ Ja J a 

3 . 0 4 . 5 J 3 J 2-. 

2 . 8 4 . 2 Jo. J 2. 

3 . 0 4 . 5 Ja J a. 

2 . 6 3 . 9 J a Neo 

illll " v111 " 3 . 9 2 , 8 4. 2 J 2. NoG 

4 · --•- . ~ _ --·-- • - ···- ·- · - . ..... · - · ·· ··- · · __ , • • -·~·-----·--·L---·-·-- _ ···•···~-.. - -----·-· --··. -·~· -···- ·· --· ... ' 

l in:;e Y'E'.t w:L r: lrund e so ...-, ,~1 a s r 0 1:eenc n nem , r;n 5.9_;0 invl ood 

--'- ~ ~r, ~ s Vi n d:i t du i d e l ik i s d ~t d i s t woc p l 8. tto l eDdse 

skol ~ JJ.e t wou stcdo like skolc i n c l~ go val oortre f , scl 

on~~ c.llee;n t ot b s vr3d i ?; e nd 0 g •.3vol·~t r o ldcing o k ,-:.n kom a s 

d i .· t m,;o st Jd ·) like s ko l e:; met mc 1re.z.i"'. Daardeu r word die 

Di o :1.11vl ood V8J1 d i e a 21.1t2l lcsu O-i.'icx:1 :, s in rekeno en ·- ------· 
wiskundo . 

'/ o l .-;en s Tnb c l XVll word l n ::i 1rnol C mc cr l 0 s 1Je riod0s 

i '1. w:i.s l~1-1:1d 3 0n i n r ekenkundc as :b1 31{0 ol D b e stoc . 1 n 

Ifos11 p0Ps En t F.1. n5 .. e s o uns het in Sk oc l C es :in skool D wi s -

kund ~) c:>1ec gi, m2.8r , boha l wo in stru1.depd Vl , 'n veel ge -

r ·, nr;c r pc.:.~ ::s on t r s i c meisio s . 



7 2 . 

D. 

v s:--i d it: mei.sio s 

op 7n 95l b c1r.:i s dnidond i 3 . 

. .., 
. ) . In .st • Vl oortref ~coo l £ 

n 2am-

·_1 Y1_, __ L-1.7 .,~ l"O ;..; r nl r :' 01 r / " ,:, •·11:1,~, t O" l s d ·'Lr U l
0 t s 1 - 0' - ~ -~ ~ .:J .C •.) 1 •~- ,.) ' . ~ v !, ' • \,j > '-•c, 

t 2 l l0,,:;r1c:11 : .ode .s i n rel{ .::il:J on nj,3ls:und 2 1n positi J WG i ::1-

Twe e !c1N2.:etc l e wiskund o - ondor11·1T{S in s t endo:rd Vl 



7 3 . 

~
1::,.1 Tc.1Jol ~r!." II word d ie p11 o s t 2sL~ .s 5 .. 1. T e.1:Jo l 2 on 3 

I n T ~'.b 2 l XXII I word o.o.n -

;:: ( d 107 " d c, c, r1 
v • .'. • 1J • a c. is 

"T:;_..,f" . . 3 8 v o .:.i. 'l'o s ts 3 is ·,:-.it 1 ~.1 stando -nd V-boekio 



7 4 . 

TJ.B~L XX I. 

-------···- ·-· ····•- ······- --•-·---•- -·"'-•-·---·1· ------- -- -- -- - -

Toe t s 3 0uns i ~foisio s 

St. Vl Vll Vlll Vl Vll Vlll 

- -------·· __ ____ .,_._ .. . ,. ------ ------ ----- ,_ ______ ... . . 

2 37 . 1 4 0. 3 50 .3 32 . 2 33 . 9 44 . 1 

3 35 . 9 36 . 5 43 . 3 27 . 8 29 . 9 3 6 . 0 

2 en 3 
g o s . 173 . (} 76 . 8 93 . 6 6 0 . 0 63 . 8 80 . 1 

2 en 3 
(~Oi,l , 36 . 5 3(3 .4 46 . 8 3O . O 3 1. 9 4 0 . 0 

- --------.. - - ·····- ·-----... ........... ----------.!-

'I AB EL XX II. ···-•-- --•·-·-·--- -
in. To ,:; ts_2 G .i.1 __ 3 (g emidde ld_). 

. . . . ! 

Vl Seuns 

Vll 

Vl Lfet s 10s 

Vl l , i 

Vl Se ur:i.s 

Vll " 

Vlll ri 

----- -·-

Vll So un s 

Vlll 

\T J_ ?-:c ~!_ o io t3 

i_;·l l 

1 1 1 1 
- --- ---•- ..-.- ., __ .., ____.. 

Vor s k i l Moont l i 1rn afw-y)::i~o; 
d 
/0 

8 . 4 

1 . 9 

8 . 2 

6 . 5 

6 . 5 

6 . 8 

9 5% 
bas is 

2.6 

2 . 8 

2 . 5 

2 . 6 

2 .7 

2 . 5 

3 . 3 

99% 
b~si.s 

3 . 9 

4 . 2 

3 . 8 

4 . 4 

4. 0 

3 . 8 

5 . 0 

Duidond . 

95%' 99% 
' basis b 8.s i ,3 

No c Neo 

Jn J ::i. 

Nae No e 

Ja J a 

J o. Ja 

J a J Ct 

Jo. J a. 
i ··- -----~--- ···----·~· -- ~--- ---- --- ......... ..... - ...... 

~(ooll eJrli~~~ ~ 2o n on oplosb 2r 0 mooi lDchodc t e l ewer 

nio . 

Joos J:OGd.s i n Hoofstuk II, pe.:;:•2..2;i-' 22{ 2 c ( ii) e.ang o -

t oon 5-s, b c,llo o:e t prouf pe 2 sono w2,t v C:J.1 o_j_ ,3 b~eulone t cxl c in 

' 



75. 

TAlEL XXIII. 

0 i e v u~ s~r uidin~ v an d io e snt a l plmt o boh2cl in Toe t ac 

(Sub total c ver skyn t usson hr ki 3 s ) • 
. -- ..- ...... ··------- ·--·----___....__-,._ ___ --~---- ......... .._ .. - . -

·- ··-' -- ---· -·- -- --· ----- ----- -----· 71 - - -·· .... . - ......... . .._ .. .. - -·"'-- ~1 

Punto Souns ii . Ho isios 
! 

- !I----!bchnc.l - ,. ____ ______ ~ .... ----~-... --
St . Vl 3t . Vll St . Vll ~ St . Vl St. Vll St. ·v111 

---------- - -·· ---7 --~-----· ___ _... _______ 

0 1 4 0 i 
I 

5 4 3 

10 
I 

1 g 2 11 1 2 3 

2 12 14 2 21 3 6 6 

3 16 21 8 24 43 11 

4 28 29 5 39 60 20 

5 30 35 28 28 46 24 

6 29 35 21 
I 

32 I, 
jt 

41 17 

7 . 161) 35 43 25 ;( 195 ) 35 3 8 24 

n 3 0 33 27 25 3 4 22 ,_, 

9 41 35 26 1 5 33 21 

10 2 6 30 40 13 27 20 

11 1 9 33 17 8 1 6 6 

12 1 6 26 l ? 10 24 15 

13 t:; 14 20 5 6 9 

14 4 8 11 l 3 7 

1 5 ,, '7 11 1 5 6 ,._, 

1 6 2 2 7 1 2 4 

1'7 l 0 1 0 0 1 

18 0 2 4 0 0 1 

19 C 0 1 0 1 0 

20 /"', 0 1 I :) 0 0 
i 

-----~~---·-➔, ............ -----
Tot ae.l 3 (> 8 380 I 277 ii 274 431 230 

! ' 1 
_ __ ._,.~~-.... ..-::-._ ... _L.,.__. __ _ - ... ..__,,. ... :,--:,-·• .... -·,--... -~. --... ·--.. _ .. .., _ ..._ ... 



76 . 

h u l b e r e k cn:: n · s g:J bruik mnr-k , i n e l k p:;o v o.l di e mo or d o r ·­

}~,:, j d v :---11. d J_,, s omrn c :Ln d i G b o stc111dc t ,rd .. 1. f t s hand. c l. 

Mc:: t d :i.u v oor too t su hc t dit ri:Gb l \ -k d a t s ek o r e s t r.nd erd 

,st ::--T1.::.1c:c"CL Vlll ·- ,scnm, 21 t wL :t :l. 3 somrnu v ~n Toe t s e 2 en 

( - \ 
l ) 

30 f~ st G1dor'd Vl-soun s hoo g ston,s ? u:i.t 2 0 , d . v1 . s . 35% be -

in d 5 .. c .'.::ev rJ_ v cn oon sm.J.n ) vc.n c1 :1c sornmc 1-i::on doo n . 

r od ·' ' •,,_.cl r.c:-..t·; ri1o t i nsig v olrui:-w cl.:J.o b r o ukmo todo t e d ocn 

( i5.) DiG '.). 1tw i kk e l in:.; i n st c::.'l.do11 d o Vl Vll on Vlll. 
.. . . . ...... . .. - . - · -- ~ _ _ .... -· - ··- - . ' . ·- .. .... . . 2 . •··- ··- ··· ·--- •- ... ... 

.Jkool !-. . E i o r DC' Gstoo:.: d:i.c s e u.Ds ln stc.nd o1:> d v11 

s w~] ::Jc: r as c7.J.6 in st enr'\ c C'd Vlll. In T oo ts 2 is daar ' n 

XXI I i.s hi. oP c-1:!_c vorski l n i c d uid ,!nd nic . .!J it s21 dus 



77. 

fo ~t d~t dc ~r i ~ st end erd 'l l ' n sok c r 8 sc l c~sic toe~o ­

p :·s is w.~ t n : ·: i / 1 st o.;:r'I Or '. l Vll '.';::: h c::t1dh 2 :~f i s nie . Die 

SO'· ': 1! C Eli1-dC ':; t 0· 'J.c1En•d -11-- :::- 8n p .. : s s l i} ,.,, s1{ l 2 s sG :Ls n i,0 in )-; iG r ·· 

d:,_ .. o'.ld f.: l":::•<;'_.: b ::: tr -31{ t1i~, . 

-i"1 -.=')_: _'.) ;:-,ind ,J 1 95 1 is d5.G L ,'Jrl L 1·:o uit die ,stc·1rl.crd 

'il l ·· 2:-. i D ,- ,3 s :;_n r; skl e .. s tot st r:n c~ e:,:' ,'1. Vll l:lov OJ'.'der, t e r1J<J ,rl, 

vol D::-: d:,.-:: r1-c: ni-1:; vr;1 d:tc onde r boof v : n die skool, die 

~:r oot stc , _ccl_ .,.,. _lto v t:Yl hullc ,Jint li\: ;:1 2 1n --_,.0vvo10 s t 2·1-dcrd 

·.r1 -,:o . s -- ~-··_.:'.,~i '.:~1c t . 

l i :1·>, v:.;;"J_2.~t .·,;e vv oonlik die sicool 2,;_,·.-1 d :1_.) ein d e v s n 

st r:,,.c1ur<l 711 ri 8(ln s di <.:. ·D ere j_1{ i n. - v ca d 1_e oud ordotil s r::r ens . 

In '11 0 . ts ~:: Dr e st cc r di e st :-11dc rd Vl l-ms isiE-=::: 4 . 2;t 

I n T03t s 3 is d 5.e v 21:•oe to r i n. ·; 

v o _"f' :_··n •Jol~ l".' ~_o r to.: , el m, .si :_''.'J. O'l.S d 2 t d i._. eo rste vo:esl{il 

d·~:icL,'.ld 5.::: ') ·,1 7n 9 9;t basis o n d i,) t 1•1n:::.dci o ri 1n 9 5'.:: basis . 

in '.'i t 2 --,do · ·:--l ·.~1 2:~. 2 \ 1 5- n s t 8"1dord Vll no t 3 .1'./ en i n 

.st r-i7.c1 e rrl r1 11 20 . sc:· ook wi s1-cu:nr:L; as v21c r.i; onoe m he t . 

~1- k'J2. · :e liot d i e s,3l c;lc.sio wc,::1"v 2_n m0 ldin? 0em2Fk 

is , TijO v0 ~l i~v l ocd o~ die m~ i ~i o s ui t ~c oofon n io • 

.31~0 01 .: . Oo. t hio ::."din s e l a l-csio t o· : n:1 .= 1n b c. i c bo l c.nr,; -

t c tJ v r:::~1. s1~'Y) l _:.i i n oe ,-iskou neem. 

t ::., J · ...:: ;.:; ·· :,n hierdic skoo l bo s onde :r bn i 0 s t o.nderd 

}evol7 lik is die kl esse w~a~v an 



7 8 . 

wor•n 1 5.': op s 1{ool C s o besonn.0:r1 c rn'.' e s ~ 



79 . 

-, r 1 1 ' 
C tJ e 

~s on2 I . K. vo l - ens 

I . K, 



80 . 

'f l P..s in. r-:t c_:icl3rd Vll , omd a t ·,_ ~• heo l wa t nl ae. sskole in 

h 5.e r cL.0 di,stri.l~ nor;,; oncl o r ri ~ 2.a".l s t e.ndeJ:->d 8e ssers ~e e . 

il l OD ri1 n of ;,Jee r d le se l f d e -r::ie il a s d. ie v e:,.1 sko o l t. on 

vr a.- - w22.r'.)r1l die sta:iderd Vlll- seu :---i" nie o ,::>k be t o:t· as 

bl i,..1~ d ;::. t cLJ.-:... :, t . Vlll- se1,1n.s be \ do v :e ae 4 e ·1 5 s wakker 

a .s cL ,J s t2. 01c1or•clsewos beantwoopd het . Die .'-':en oomde b o~ 

on ch.:- v o o::.,,).·ond t o ste l. 

( " . 
· ·7 ' ] . \ I week . 

t o .J C no 2 :.l.:.r:J.-, answe:::'s to que sti·:J::1s about arith me t i c 

t i n:.:; ,:::. 110tr118·1t or to the man,10:r 5.n wh ich t ime s h ou l d 

b · . 

·0 1 · :. I:.! 'l1 r.b o l ·-: VI I nord in d j_o verskillende skol e 

d:,_e v o l r·, ~ do 2.::i.n t a l pe :e iodes '.l.n 'Jt r::'.1d ords Vl, Vll en Vlll 

3kool ft~ i:; v , 4 .? 4 . 
,3kool .-3 ; 5 , 2 , 2 . 
Skool C : 6 , 4, 5. 
3kool D ; 5 , 3 , 3 . 

1 ) Th:L:: 1 3 :' rithmotic in t he m::i.dd l e ~r ades , f i f t ,iet h 
~o~~bo ok : Nationa l socio t v of edu cation , I I , 77. 



81. 

I-c t di•.; ui tsondering v an die st andercl Vlll-se lm s 

Tn st ,,·_:1 · •J:c>d Vl b o stce sko ol C :25 minut e moer 8 s 

s t 2nde::.0 d ··' 11 1 G2 rnini.1 t e . 

Vlll .sal ve.r.:r . Wa e.rom dit b ·,r cJ :.c nwi s ie s n ie d5-o ~ev a l 

Die l eer l in ~o v 2n di~ skoal wo~ d daerdour 

du,s ,;,ens l J 1: d2.t in die sted0 likc .s1co l c i:i:i s t 2n '.ci_c T•d Vll 

In s t 2.nd e rd. 

Vl l l ;>:, d .t :::.2.d.-:) l i , om minder 2.,s vie:r· n.c riodes Der week 

V·r-..:' 35-· minut e - ne riod e s ne:r r.::.o)x: ··00 1 16 uui.1 per jaa r . 

D :~ t ::_,s c int Li.k d J.e minimum t y d W9.t 2.;:-D r ek0nkunde be stee 

i!li.X, t v,o·:•d . j";:~.t stern ooreen me t die v olgr,md e l'..mor :i.kaansc 

l.Jcs1-ccn)_ in:~•- ; ,/ ·21:itninq es t i ma ted t hz. t t he t o t a l t ime 
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r.v n:•12.i)J. ~ for a rj_t hmotic in ,· t ruc tion in t b.e rn.id1_a e 

He 2ls o 

c o~ro c n ow ~s s i ~ned t o the midd l e ~r2des would r equ ~r 0 
. 1 ) 

mm._, s t ~u.-,1. c, t :-2.n is now a lloted" . 

J~. t i,s OY)Vallend. da t die n 2d·,0 uk bier on ,1neanin _n: -

fr.1J_ ;; , m. a . H , die be _: r i p v s. l . 31 ~oe; l D ws. t ae t 3 per•iode3 

p GI ' i:r ;_; : 1.= 2.an r aken kunde be s t e o hG t, het s wak -; ova r r i n 

vr ;,.::, 4 on 5 v,-n Toe t s 2, 1 n d,.1_;_d e like bewy,s d a t 1 n n; e :ein3:e 

Toe t s 1 bot 

(v~ !L e i ,v 1 c>.x1 v an d ' .e wi. skw.1 d,J-•onde:evn:o- "J , In die v ie r 

s k o l a h · t die as uns i n s t ~nderds Vll en Vlll naa s tebv 

~ a t st enda~d Vl b e trsf , h a t a l 

h L -:c0 cL : ve:..' sk i lle fJ' O e-,1 inv l o '3 d on d i c r e sul t a t c, _Q;oh2d n i e . 

L:1 'I' oo t s 2 he t 

verhoudin ~somme is 

1 ) 'I;~"l:Lcl·.:-; ;· r i t hme tic i n t h:: r,1\d ·He ··T eds s , fif t i n th 
. C-i:J:' '.)• )O]c , Nationa l socict ·:r of c d1.1cation , IT, 77 . 



8 3 • 

.. 
(} . • '.:.'o::-cs 4 . 115.e '.'n J l i t iese vermoe . 

ho ;;-~ nni_~i_c1d e l d.c pe:-..-, s Gnt 2siG w2.t d a rn, d 1.0 proe fpe r sone 

:i..;·1. d ·1 0 vi:.. :t skol c ~ 3s smentlik bch 2 .::,l :5. s , wo rd in Tabe l 

nr oo )~J-~aoJ~ se vermoij om t ussc ~ e l cmen t c t e ond e r skei , 

Pp O G fn011 S Oc1.:-. 

'l1 u:::t 8 4 vreJ.--:- 6 he t s oos vo l .r: ::;c l u i ·· ,, 1n Per s oon 

d- t da ~~ 1
~ ~. 1 oo t ooreenkoms io t~ss en die versk i llende 

·J .; l ;1_i-1 --:;rik st e ve:e skil is d.r t d i c mo is ie s v an 
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a~5.dd c l dJ nGrs cnte s i8s in T0~ ts 4 bahas l . 
·-· ~--·- --·- .... ---- --- ....... . ·--· - .. ---~ ... ·-• . , ' 

:;t . "l f •3t . ·.: lJ_ 
- .. ·- ..., ____ .. ·'· ..... _ .... .._ _ __ -~ .. ......... _ 

3 '} , ;~: 3 <) _. 6 

St . i!l ll I 
___ _,_ ...... -I 
51. 3 i 

! 

.St . / 1 :St . i 711 ,St . Vl ll 

34 . 0 50 . 3 

mr~r o~r vi~ d \ ~ ve rmao om die 0l ~men t : in 1 n be t rekking 

Dia ;,; emidde l ~ 

:) ~_,) ver s ~{i l l e V11at cl8. E".r be sta .?J1 10 i 11. e l 1:r 
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TABEL XXV. 

Gemidde lde pars enta si e in To e ts 5 behaal. 

Seuns M.:; i s ie s 

St. VII • II 

43. 8 48 .0 57.9 42.5 45-3 54.6 

TABEL XXVI. 

Vc r ge l yking van prestasi es in Toets 5. 

Stande rd St an der d Vor skil Moontlike a fwyking Dui dend. 

% 95% 99% 95% 99% 
basi s bas i s basi s ba sis 

-· 
VI Seuns VI I Seuns 4. 2 2. 6 3.9 Ja J a . 
VII rr VII I II 9.9 3.0 4.5 J a Ja 
VI Me i s i es .VII Me i s i es 2. 8 2. 6 3.9 Ja Ne a 
VII II VII I II 9.3 2. 8 4. 2 J a J a 

VI Seun s .VI Me i sie s 1. 3 2. 6 3.9 Nee Ne e 
VII II VI I II 2.7 2. 4 3.6 Ja Nee 
VIII II VII I II 3 .3 3. 2 4.8 J a Ne e 

k i ngsinsic en die be rekening van ruimt elike ve r h oudings. 

Soos re eds in v2rband met To e t s 4 opgeme r k i s , vaar 

sk oal B i n Toa t s 5 be t e r as skoal A. Volgens Tabel XII 

i s di 3 Y. !r s kill,2 vi r di e se"::i.ns en me i s i es in stander ds 

VI. VII en VII I 0 .7%, 3. 6% , 0 .7%; 4. 6% 1 -0.6% en 0.8:%. 

Op 1 n 99% basis i s diG v2rski l eint lik ne t i n die ge va l 

van di e s t ande r d VI-me i sies duidend . Nogt ans bl y hi erdi e 

afwyking van di o resul tate van di e ee r s te dri e to e ts e 
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l it wo~d d u i dc l ik me t d i e 

om t o .s 2 d. t c1is ? r oot v ie:,:k sn t 2 - t •-i1 a 2l :rn p l 2.as v 2.11 

I n d io 

Hi e:c, ct i e onds:eri,:,; moo t die p l ok in .. 

12.nn ..:-o::.,., -:ms l"Lr:uur 5 b Gstu5sej_, i s dit opmo ,:i1dik dat 

g . 

')'.' Oto ndee l s op v old oondz: r o1-cenku.nd e - ond Ol" V'N S 
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Tn Hoof stuk !T v s.n di e verhande lin .'T, is 

a . ,St . Vl -· l 8~:e 1 in;\8 . I n para s r aL,:' 4 (d)(i ) van hicrdiG hoof~ 

,sts),,:;:-;rcJ.,,3 ·11, 0 r1 1 0 ~1 ? 1 1 1 vernl <.: i l V E'21 s 1{001 t ot skoo l . 

Vl l L 

/0 1 :·ens J'iguur 6 t o:n d i e 1,_rn :::;raf i cke v il"' 

'C oe t s 2 en 3 c;c: ,1 2me1:1. t l i k , on Toot 8 5 n1:rn.s t eby ewow·1rd i g 
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naasteby h a lfpad t u ssen di~ v 2n Tac t s 1 en Toe ts 2 e n 

3 ,c;~: .scm,-,r~t l i 1c. Ian gesien di e; t oetse v o.n ver skillends 

. . d, 
l S , lS 1 '3 b e tter J spira a l v ormi r; . 

vir 1 n wy e:C' oud erdornsve l d v,r e_m,.,devo l. Dio wa21"de v an 

1 n sr>u ' a 2lv oc·m1·- o s1rn.': l v1 or d deur die v ol r;ende aan ·~ 

hc.l in r; 0 e st a af; 

,,Dr . Coet ? ee come s to the conclusion th et of tho 

d ::.f:i:' Gr snt t r es of Bl'i thmo t ic t 0 ,s t ::: th ,1 s Dir s. l s c ale 

t G ot c ont r-0.ins i t ems of unifor m dif f' icul t y , but e a cb t est 

is n1nr•0 d ._:,::-:':5. cn l t thc: n t h8 prcv :i Ol1 s on :., . Tho s G t es ts 

di sc:;.0 im J_n,:,_t2 v12- ll bo t ween s ue ce s t1 :i.ve c 1 as :::; a s end ages 

and c ori,, ,:, L --:tc h i gh l --;r with school rn::-i.rks:, .l) 

D:i_c t0Gtse v o.n l: ierd i e batt e'.'v 1) e s t 22n nie uit ewe 

DG; :::· J. ,s 1 n me r kb 2r e oo ;'oonlrnms in d:i. :::, ontw i k k .s l ing 

r uimte L Llc c :._-:;c b:i.sd on ook in die vcrrn oe om betrekking s 

opl :,ss in r:;, m. e .• vv . die denkver>moe . 

In die on :,:,s t e p l e k is 

vc:: s 1;::i l lcnck skole ric::e woek e.sn r o kc nkund o ~ 

a ..., ii 
..:, , 

1) ,;VC;'-"s : l s tudy tn tho const:r• 1_1 ction of a sc 8le , 1 2 . 
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I n d 5..e d,c d o p l uk 0 0 f 0 n d:i c~ vdsk1:nd rs ~• ondSI' '\'.1vs hie r ook 

sy 5nvlocd ~ i t - in standerd Vl mi nder 2 s in st snderds 

Vll on 'IllL 

Hoe ve:i.1 k &n r o 1-:cmmoo i l ikhede i n 

VCl' \rv:-n t·-:-: on.r.ic r wo :C' r)e cliG vo l ,;,: .' ncJ. ... VU' s t2 nderd l V v oor-

~ ond e ling e b cr ek 0nin~ v s~ 5 , 10, 2 0 , 25, 

Voortsett i ,1:-:; v 2.n. d i e wer' k i n De rson t asies . 

I-fa -'.l.d ,::; l s r ck on e 

1 ) 'I'T.::·nav2r J. s o onde 1.1 wv sdcrn2-r t cme: .·t. 1oor :.ses t e l d e l e e r -
p l 2x1 v ir p: r nc1o t ot ste;:id eJ:d Vl ll, 9 4 . 
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Kornm i.<j'Jl8 v an 5 OO J1 s e,-1t o e t o\:(,::.1 5 of 
100 

i n rLc ,t l 

( :u ) Ie~nnd w~t i n solvent i s k2n 7/ 6d in die £ 1 b e -

£1, ma~·-~:, i n d.:.i.0 J:>el a timve wa 0 r cl3 v En d i_3 tVJe e , vrnnt die 

k o:en v e.:::1 r:l.:i.~; s 2.2k i s dc. t h y 3/ ~5 van sv skuld l{ a.r1 betaa l. 

,, ( b ) 

7 \ 
· - I 

. . 

Tn st aY1d o:rd l \T word d i e me t od •J v 0.n con-

"-::, t 2,... ;;.:i ll. br e.ndst o-f .1 ,'J nf Gt r-,1.d 36 0 myl. 

~et 1 ~e ll . b~Jnd st of J S 2~stenct 1 v an 360 myl. 
. 2"C5 . 

l'~c t :,:: 5 ?O ll. bT•sc1dst 0f :i_c_i n i:' stand 2 Sxlx360 myl 
1 --2 CY - ·1 --

~ 45 '.) mvl. Antw . 

!cv o~d1rdJ me t o d o . 

b r and st o f i 8 

' . 
2.f s t end 360 myL 

n.f.s tsnd 25x36 0 myl 
2T5·1 . 

::: 450 myl. Antw. 

'l1rc-_;.1,sv.s.e l ,~c; ond er1•rysdepart s m0nt; Voorge stelde leer .. 
p lan v h ,, g r ed e t ot s t 2 ·.1 d.e -_'d iflll, 66 . 

1) 
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( ii) P}.~ .. -~-::,_(:;<'.:.~-(:~! . . ,~2L;t __ 9i_~_ r~-~-~1'.~_C:_l_J_~~:1 _-3_ _:J~~?..?.~.• Di :~ r eken­

lnm :~_'.:, lc :·, r ;-- l sn vir ,:i i c middol,Jc,:. 'C:; s 1co l e
1

) g aan uit von 

Die l e e r l in ~ ~.0t 9 n kennis nodig 

v .::.n cl8. :--- rd J .. , b ewo r 1( in ?;S w a t horn b ::,hul p s 8. w11 s al we Gs in s y 

w0e s v2;1 ·n d::;1,1_11 lopenc'lc cel·wel 11 1.J, w2t ,sv vo ltooiinri: 

:. 1.mivo1's i teit of in 2 .. ;-1·, -.:;_., 8.lrnd emi::i s 0 i n -

,, D5. ', o mv f'.n •··. v sn di.3 we•'.' 1{ d't.on b,;;;erk t c b l y tot 

1 ) Tr -~·-· · -:-:7 c.:-.L:::o :::mderwy,3d ,su.~.:i.."' t·3mr0,:it; Loo J1 ,Jl OJ.'1.n. e vir 
d:1.8 mi c1 d elb:::-:::•e s l.rno l lJ.2. .1,:1;J'.Jelr , 128 . 
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( 3) muxlis "_'YJ2. l > · , provjnsis. l s - en staatsbronne v11n in-

1 ) 

2) 

To,::: sou ons 

,:::, ty,oub arc i n formas :·.~· , .. 1 stati sti ::: k u it . 111 ) 

Tr2.n ;JV 8.G. l .s~ oncler 'Nsd e n z- :~·tement : Lee:c~1Jl arm0 vir die 
mld•i0l1J '.l··ee s1{ool hand 'ooGk , 1 28 . 

'l~r2,:t) ,iv22 l s 0 onderwvsJsn 0.r tem0:.1.t ; Lee rplanne vir 
nd.dd c l '.J r.re s1col e , 1 2F' to t 1 3? . 



( :bi ) 1 e.e r sl_, oo 1 -
.. .. ~ · ·---

gJn o::.;i.n onc\e:_, c:t:i_ e b oo f ,, Hers :i .--_m 5-n ·; on vir 

·-, ··1 ·---, ··1 · " 1· -.., st,., n ··l c,•, , ;-• .r1 ( ' '' ac ,; ,1 ,., •·' ··· · -•,":) _ l .<. , c , .I .< •• ·. , . U , .) __ , . v'JO v rct1 di. o s a un s er:,. 

om verh oud L1g~ 

D:5.e breuk-

m,3 t od e v r: ,:' on.(7 '": :·: st .- 1 in gov orde rd ,3 VO/' h oud i11. 0 sbegr i 1J , w2t 

Ind ien. 

( 
0 ' lV i 

ouderd om a s 

l ; ·J.1 ro.n. D"Ji\2 lse Ol1C..1 GI,wy ,3d Op S l"t 0 m-0nt ~ L CB I' Dl a nno vir 
,,1:; cl1-L l !J ,;i" e s 1<: ool, 1 3 2, l :'$ 4 , 136 . 
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by ons n c. c1 ;_:-~ m:'id dcllJ ore sk oo l to :- . Bulls b e vind. .,_ng s 

i n vePb["c':-ld --1~) t d .1 e aPns l u 1t r 1':'. tu s s-::.'n midde l b are en l aor 

ond G:-:''.v,r ~1 is cJ ws 001{ v i r ons v 9n b ol ?.n ~ . 

·'.hs h:: t I' nods g,c1 s '!..en d '=' t Kol-:inst am.rn.
1

) , na 1n soor t~ 

q:e l ylc?. t os t :-:i wr-. t or,, 1dnde r·s v an 1;::; en 13 j 2.t2 r toegena s 

,,in hoe mat e :Jodro c wend en veront-

P . I-,". . vs_;-1 Eie}c, 1n ande.r 
2 ) 

Nado? l nnd s 0 skrvwc r , 

l in _ t.::,:,1 \T ')-:-: :ez ;; t tG n om d ·; me -a tlnrnd:i_ · ·:-, b e:; r ipr;en in to 

lc :...cle:;_, ?; 1 F ·• harv'l. c l oor die a 8.:1 v21i-0 sonde :::•1vi1 S in mee t-

I n a anmo:i:!.c hq d r ::.rvoor ko m.e n 

le e r r~, d 2. t vcn d,3 d r ie gcno~rndo ondc:ewe ::·nen do l e e r lingen 

v r j wc l ~itsln!tond sch :Jirnke :on j_s ms o b I'Gno.:on . • 
'· ' 

lio t is ~elfs 

de v ::' 8. r:.z , of ,-.~;. e-c' rne t b0 t er 1:et_;1 zoud 3n doen t e h Gnc.hJ l e n, 

Oi t is cl_,j_de l i k d G.t die moe1'de :.,heid leerlin2~c➔ aan 

di n bit"Cl'.!ff:1.e t .10. c t c doen ni .:: . Om 11 1.0:::d i e sornrne nor; vol .:s ens 

1 ) 
2 ) 

3 ) 

~--edodeli n:; en n:-e . 32 , 18 . 
V2.n 3iel e ~ F aklrnnde materiae l ter inl 0idin,,;,; v an mee t •-

1.rnnd '_...,c g ronclbegripne in Eu.e l ides, 300 J0.ergc.:n:1; , 
1954/55 , V-71, 251. 

Ti .:.~ :t 0 ,- () 
__ ,) _ .Q •' :-~O,~ • 
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mo ant L Lk . 

-~:J1 l)r J ul{ 0 0(1 h !. ~r' i 7 0 :t1 t ~· 1. t; .~t~ c o 11 1T1ct ce :1 7 ··. -
.. 1) 

sn ,.,11 cind0r . " 

v o~ 2~ill on~0 s~~l A ~oko n h ot , bl·~ dj 0 n~cs t : siss mi n 0f 

rr :.:r (~~- ; ~<: 7_ -
1

: ~. : . ·) i t w5- l dus , 0 0 ,,p\--'"ln o f ,] 1 8 vor,.1in , in di0, 

1 ) J u l e s He~ri Poinc r r ~ , J.n Eucl i d e s, 3 0a ja2r ­
r ._:-"\."·1 -:, , 272 • 



e . 

9 6 . 

h o.al, to on hu l l n p:-ee st a s 'i. es in st 2::-1derd ,11 7n 3:roto1, 

v 2.ri n s ic . Eo ontl ik g·0e0 l die v 01"mi.r1p; bv me is i e s 7 n 

Die f 0:i_ t d -:- t die s t anr1e rr:t- ,s owes in somm igc s 1rnlo 

sw c.1.c1r. c1' S."J C5 - s t2.nde r ds8s s e rs .,£C Ve.er het , vorsterk die 

v c:•"rtDf,dG cl.- t d:i e proe fpersonG vrnl in d i,1 l aer skool v er ·· 

hour:1:1.n :_, ::c:::im ,'.<"; L lo r doe n be t, mc.=.sr ,Jonde r d :l,; ncxii~e i n -

kc.n 1 .-a.--.c1 , is di t b;de d uide l:lk ult d i f'; Pe s u lt s t e d t1 t 

d la p~ c s t cs i a s v an d io st ande rd s ew2 s V8n dio skoolonder -

r J.g , d . w. 3 . i ,1div i due l e onder wy sers 8.f hs-.n p; . Di e midde l•· 

D:; _c; vr1.\:: t ( clLG.I''I 8n s s l nic n e t i.n di.:; r ekenkund e - onderwvs 

n i2 , me. , :::' :111 ~11co v ak 71a2r b c trekkh1gs i nsig · b e L :n f: rik 

·Jm d '.:_e vracg te bcan t woord ; 

,, Ect r;t2 . ,._:_ c:cd Vlll··l eerlin c::0 1 n v o l d oa n d e verh oud in0 sbe~• 

c_~ :,_, :i_p o;·n -::: 0:1. :l ome trie s c v or h oud 5.n g,:1 t e be g ryp en om me e t -, 

om t e ver ··1.c c u w s t Jet z omt re ,1.t h 5. c:rcl:i_ z: t woe onderwe::,:-,pc 

" s 3 L:-:t , ,·c 00 r:. l arnD;c s Lm b y l) 8.:.d. "J in d l e li ·:i; VG.n die 

,, L vc.,I"T L :.r r; e n2.r t of , e ome t:l'."y cent ers round t he 

ido, of -~_g_1..1._::- _7_}_t _y ••••• Vv.he n f:tgur 3s 2.:ee simll er, how ever, 

=cJ1.E~t e a:J. there is 
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2) 
3) 
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Jy conn"J c.U" j_-,1_ ,-:,, nnv t v1c members o f t h 1'2 ser 5Es 

ob t c:-.in a s e t of 

Thn.s 31..., 8 l ed t .,., tb.o study of n1_1ri1'.J :::1icc,l 

Duar om kan 

Jy d:l e 8 ':l tms ici diG 

~ctz ; Th : t ea chi~~ of i ~tui t iva g3ome try in: fhe 
i1 :: t i o;_1 :: l covnc ;j of te2cb:;r:3 Dt nrn t h9m,? t l c s , 
C i~;l-,. t ;2 '{C ;:--. :!'.' 0 0 Ole , 110 • 

r:J i d ., 111. 
To :iJ~ . , 112 . 
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<-'-~ cl:i e li]<-:;:_c~_:,·-:- v an gl,co c., l D, we.:i r v -:' n 54 . 2;! wi s1cundG ge ­

n eem h:::: t, c;,::., p ;_,c ote e ri n is . Die grot ;~:;_, azm t o l ner iod es 

pe r v:.::i c 1~ ~-n r ck e, ,inmd c ( on ,;1 iskundc ) w2s bie r ooJc v an 

de1...u-· s1c g .s 0wc ·_;_1,:; bc l eng . 

:. s ·::n .· J_n ~• i g u ur 5 di0 sl{ c1r:9 s t vs i ng i n d i0 pr e s­

t r,.::i:1.8n ,;:-:.l ,01t ,·_-,rl er d v 11 D. 8. v111 b •:, slcou , rn oo t ons t o t 

d j_;_, C .vol ')) tr ·.:;~ ~1 ~i n ~; k om d 8. t nt .::-,·-1.d e;_0 d '1111-leerlinjs oor 

cl :l -;.; e.l ·. eme E; n :::f p i s v i r i mli rc; i YJ. r u :i .. mt e like v e r h oudinge . 

Dan:...0 on-:t ks.::_ -Jo l-c ve r w&? woio cl d r.. t h :.,.l l e mee tkundip.;e ver-

>:1w t :r::_ ~:-_:i:, v :.: rhoudinr::s s ,:: l k an b r-:.,._1:-,yp . ')it k a:.1 du.::: oo r> ­

wee ~ ~a~d ~1 dit ~c ed s i n a ,.~ st ~~derd Vlll- l ee r o l an 

~Je to oo s 1Y; om,'.7;e1rne:e de ew0 :;."::-: ,1::. ·.J1c i d (Toets 3) , is 

d J.e c.~ t tL' t'rt cnd. v Gr stsdo l i !c .:: t en o ps i (.~ t 8 v 2.·1 p l a t t e--

1 8.nd sP l os--• Jj J1r::-'.7 a l t e du ,_dsl ik . ~· it '.:!'G ld ook vir 

bullG opn~G:.'k ~ .-l'-::·svc r moe ( Toe t s 4 ) . 

Da. ~.r :)n'! L'J d it in s t ed elik o _r::;:<)ie d e d o s t c me c r 

:10 ()(.l,sez:dil>.: dE-' t di '. kursus v an d :ei ~ho-::, ksmo t Jn ? (tr i.i;o -

s c.1 v1c . tJ . ·') t moo t d i s vol ·.cn.d e inaluit : die s k2 t v an 

:~be v~~-:.' d.<-:-_; mr:::e t \:u:ndc v rti ::it 2_;_1( e :::1ds Vl, Vll en Vlll 

me,w -,rno::es i.,',,Un '_; ,,ir v o1..,houd:m g n kc.n ma,?k, is stof vir 

1n v e~dG~e ond e r so ek . 

0 :ielstc ll in_'1: s ( f) e ,:1 ( r:: ) J.s reeds bohandc l. Die 

Tc.b8 l X:UI t oiavr'" l 1." •:ed s on d i e orme rkL.k e ooree nkonrn 

t u3~1an --'1 :i.-:_1-n ' c l, 2 , 3, 4 en 5 g c wr,s J.s . 
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Di s G. ,:.J.J:_:lu:· t:1_ ;:-::.-, t 1_1.s s3.1. r e1?.: 8 '1.1n1ndo ·· 0ndep w:,r3 in d ::C.8 l eor· 
s!.:oo l ·-J 1· ·,1i~ _3\-: 1,1_:;cr3·~ - r i i:i.'s luTfenr1 e r el.{3nlnmdeJ- orict01"i;J·is ·r.n 
d\~-- m':1.dc:l°c·i:J ·_:.:,·,..: 'Jk.o ol . - . . .. .. .. ----···· ------• ·----- ······ •· -·· . . . -··-•-· ·-··--

Di t vorm die eindo van di e reken-

f; 1T' ~J2 1_:) sornF10 t e doe ,1 , v i :1cl die l 3 Sl"lin _·: dit 

n2.d 0:·,· , ruv ''. ::,r. l f v oo:cdeli 73 J:' om v2.n rl i.e '.J rcul-cmetode in 

1 ) 

ou tl oo1c 
1 ) 

";8 ncr 2J. l :;, " . 

Hie r die 

21 Tho r a tio 

::r-.. t 1_1. '.Y.· t 2c. l 2 s .s o ciation g 
:-K: t :J. c in s cr .oo l s , 

~ Jc t a2c · in~ of a r i th -
4 8 . 
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( b j 

(',l J 

( 0/ 
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van 1 n e. :nt al s \:..::·:·)0 is 60 . Hoevce l i s daa r? 

'\_
7_ van 1n seun 30 alb ~·'.n t ;~ .··s j_::J 80 . Hoov0o l 

ho t h y ? 

1'-, ve.n 1 n bedr arr is 1 C./6d . Vind die ho l e b 0dre-e; . 
I , J 

1 :::1 :;:- Gr> soon s ·08.nd eer 51 v o:r1 8 r •r e l d en hou - ?1 ~) ._, 
-- .1) 

·n,) 14 / ~ oor . FOoov8e1 h et hy 0 -3 had?" 

Dj_ ._, r E, d.8 1'J8.2i"' C,"t1 vox•ho ud in-, r-:i om_: ·_ ,'j nic t cons t a 2nde die 

mo · .. t 2. z. 0 ,J ·.::_-_,_c ,.:.: 0::iB d i0 vo l ,<2_;endo :x·.vr,rt 'ilor d ·: 

l o •. - 1
.2 ) 

iJoy s ? ' 

t ypo van do 2~b cide~s, d t e s 2m2n werken , vinden ws er 

1 ) :?-1--.0:J l G::' ; i:1e ltc t1k1.u--ir1e vir st2nclerd ,s :r11 en ~!111, 27 , 
2) -o:rc j:1r,:odt Prac t i c e l aritJ:-.1mo t:,. c :"•)r s cl1')ols I , 13 6 . 
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1 01. 

mc,t ]y: ,n d:."iDct , so dr•incl(en s 1 d :i.:.-, eI,18 uut binnen 10 

.. 1 ) 
dJ.[ On 1 " . D~_t G?,; t Cr net t 0 rlOOD.:! . 

v 2.n t oz n H, b :: vo r d e i-• lik vir> die ontv.r j_1{1r.el in'._:_" van di e 

Selfs wannecr a l ga -

sln:l. t wo ·.·c1 . 

v ir st ~1:.16,:;rd Vl, Vll o n Vlll d lo :)ov1ork in.?; ,'3 on fe i te -• 

:J :\. t i :s all e en 8.211 1n 

s i:.:. l J.03,_- v c'·: w E' t d i ,J 8 ls ge s t o 1 1{ on wo rc1 d e. t d i t moe t 

::::- t,~1(:.::· l n::. , YL::,t sy v o lto oiin.:j bc r e ik i :·1 dlo un iv c :r•siteit 

of i~1 c.,1c'.l.si' c.lc~dem i e se i n r i '.:. tin~:ri . 112 ) 

l ) K:1hnntz1am: Kem,, 234 . 
2 ) Tr2.n.sv ar,1s8 ond crwvsdep.s. x•to mcn t : Lee r p l on v i 1'.' die 

m:i_c1. '.:7.8 lb 2.:i.1 G skoal, 1 23 . 



1 02 . 

i ::-: ;_1. i c 2.llco n. vo or d r l::1 °· v:tr 1n persoon se l s t e-r•e uni -

e';_nch v ;:. __ ,. st ~:r1, :ex' c vl l l volkomo af :;e snv wo rd . Di e 

oo:i.~::hc i n.?: d c. t d :'i_o l 2er· s1.rnol v EL'l'rnud i n s; somme hoof s a 2.klik 

Da ardeu ~e s a l 

d i t ool~ m. oontl :ik wee s or,l 1 n vrUE!_:b E:- o koordin2.s l e mo t 

· •:_i_W tJ wel"lcsvo rd eL.ff, sf;l ook rne e r by di e bo~-

0 ie be~r i p en be-

vre nio n ~ :n massa fe itekenni3 

n:,_c; " cb. t f n c'l:1 i3 s emeLwdng berc i d om self t e versk s.f . 

Die be-

g r 5:p 1Jl 7 , v1 2ntieor di0 fe5te 1cennJ.s :r ec d .<:J Lm1rn l vet>dwv- n 

l1D t . 
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3 e:..1 5 . ) In st ::-.nd erds Vl, 'i/11 en Vlll is die kor re l asie ­

k~as j_ ~nt 0 . 41, 0 . 52 en 0~ 5 1 en v 2r me isie s 0 . 42, 0,49 en 

0 , 5S o:,1de I 1 s1.ce:.i_do lik. J,an 1e s ien d ie ma~rnimum moontlike 

a f ·n-,rldn.?; p lllS rn:i.nus o. 09 i s , is daar 1n roe l G VGrski l 

Pr oef•Y, rsone wat reeds in s t anderd Vl wiskunde~ 

ond e rri :"!'. o n tv c:.7 '~ het, h 3t in h iGrdb t oo t se nie merkba ar 

bot o1° Q:o·o-e rr 1:1.s d:ie -oroefnersone van die sko l e , W Pt n ie 

~I:1.c rv. .t rn02t ons tot dio '.':e vol 7,trc kldng kom d ct die 

r ek0:.·, e ba.'c '3WG.k . 

Tn Ned er l and is d ie a an slui t L1g t u ss an l aerskool· .. 

r 2\,,o:11:und 3 en mid -, elbar-e skoo lmeetkunde ook onder s oek 

d e u:"' c1.i0 " Nut s fJOm in vrium v oor n a ed 2 .. ~ og iek o. en de Uni-

v e r s it c i. t v an Lm.s t e rd 8ITl ii • I n ~ Med od e li.ngsn No . 23 i i 

k om ):11.1-110 i.n b l sdsy 14 t o t d i e vol.1se nde s lotsom ,,Dit 

was een 
.. .. •11) 

pyn l yk e v e rx•ass i .1 .. ;. ' 

Scdr ~ l es rlins e g e l eer bet om me t di e passer e n 

l in i a 2 l t e ,_,1e:::11~ en die ;t:; rondk 0nst1"ul{si e ,,3 bemeester ho t, 

b e r e~r::::~1J. n :~ ~i s.n op')el" vlakte s s. s dis b c pa line; van die 

v or ~ou1in~ t ~s scn 1 n gJgewe op~o~ vl ~k t o en 1n ee~he i ds-

:lenv oudi n; e t 6lrn ::.in 0°::i 3k r a l en die be­

p .::, l :l. n;_; vs.':" cl:i.~: v er houd ina,: t u s .gs :,-1 die sye va.'1 ge l y kvormige 

l1 / \,ed D1:->ilc l.an slu:t t L1.p: r ekenen mee t J.rund e , voorbe r icht, 
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f i gu~3 op 1n praktie ss WfS 3 b ~h ~or t dis l eer l in3 s e 

F . i: . v : 1 Eie l e meen d ::.t v e::."hondin.:-; o g o ed i n di e 

was:- ra2_,.., do L :J . .; rlin.3;en h ux1 juis t :;eleer•d e g rondpr i nc i pen 

lr l1 Yl '. ~··•';" t o "l t ,, ··,•·1 nl) 
.,.\... 'J . .l.· •• \.-'.'. l \.: ,_., - .,,. e 

hoi..,1.dL:1:_;,::~ on~G.'. dm.Jj_"' di e 1 2. eI' skoo l e.c.n die middelb cr c sk ool 

Om d ie e..ans 1,., _i_ ti :.~: t u s se:1 l o.ei' en 

d e rn~ d :i.e ·-: L nn?n t3r o v .12.rd i r;hede n1Gt p2i3S fH' en lini&- c. l 

tt, .. i. -::: t :-:: br5.11•:; . Moontlik k an die g :;br uik van die grnd.0•• 

b ocL·'. ook rs od,:1 in di e l a e r sk0ol 7 n b 0 skeie plek in 

1 ) 

2) 

Vr, ·i:1 :~ic L~ : PD.kkend n 2t o:.1 i 2. a l t e1" inlo idln r:: van 
noo t 1r.·1 ndi11·e :'!rondb e ':sr J.'lpG in :Suc l 'i.des , 300 
j ,~ !?. r> r 811 r , 1 9 5 ,., / 5 5 , \T - ./ l , 2 5 2 • 

L E'J.1.2/~•v .; l.d: Paodo c_:o_: o r;i scb.o '1 s :;• cho loe;:i.o , 153 . 
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-il ,./t.,- _· ·_,' .. I. <)' t 1
17 •• ',.', "" - V'""Ot ,,_ ~nct e J: 0 '--t h rrr nd O.... ( J -~ - ,:; .:, V . ll c..L .l ..Le;!. .. - ,::, c,. • u - • V • s t and er d V 

and Vl) :: l n'J:t t J xclu sivel y t o the studv of a r J. t hmu t i. c 

is 2e n~ral l y r oc os niz e d n s 
--1 ) 

a vrn st of1.1 l marking of t 5.m,: ." 

'./a::11 d :· ::: r ekenknnd e :'3n me c t )nmdo cL:.o v e::el1011d :1.n ri: s ·· 

wor d 2. :. n d ::_:;:-• 1.c t c en orngeke erd =-~ ow:J r ·:, d igllei d . 

1 ) 

,, The w:r\: shou l d b e s.c c Om1)2.i.1i ::)d bv g r a Dhic c l ill u ·-

cliJ:1 .:ct sq_1J2rc .s , 2:1.d ( :i.i) d .. :c- :_;ct c ubes for 

~0 tz: 'l1h0 t r.;2,chi :1. 3 o f ge ome t ry in The il.~,t i onE' l coun­
c f l of t e&che ra of me t hemctic s , e i 3ht h yearbook , 1 34 . 

:<2-. t h0:,n0 t ::.c 21 a s .soc:i_.::,tion : Tho t 0e.c 1-:dng of ar-i t h~· 
GG t i c, 4 Fi . 



1 06 . 

e.c rd •.• 

; 010:i:i. ·· i,,' v z.r:.i :.ll ·J Pl ei s; oederen , v ord 2 li,:Y: v an meo tJ.n.mdi g e 

zuivcr qv ~, t .t c t 0 e v e r e l~ties , d ~t z ~ op idontia ko wiz a 

rf 2.2r dit f u nd smc ,.1t o l o :t:-iz i cht - wa;:;..rv8J.1 men 

tl~ co:r0t : sc: ;G '.):, l -ns r i 1{heid? - wo:L~dt v oor d o l serl in~0n 

v ~~ ,.0 bo:, :-:':.: '~ ., l10;_·1d::m . i, l) 

7. Sat1sv o.tt 5_;_ • Jo s1:;:J '> U :ms d ic rckcnlr.nnd o .. ond.e r ;-;,, s v r n d ic 

].;_(';t :.: · ·,, c ·_· ;_wu<"'. :i.n.r~ sb er,r :i_u norr I~:t. 'J t <:n vo l l e :) :,:it l uil{ nio . 

( 2 ) J:i-1 tr.. :-_' ~ ·;-c-n d ·1 e l ae r s 1:o o l 5-s om die l e1:n•l inr-< sew er 

r1 i:.' t od :; ken cl. ,y- ·7_ . 

i n;0v 0 r Tiord nic . ~ rn ~esicn d i t t en nouat e b7 die 
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kies word da t ook hi er die verhoudingsbegri p di e sen­

trale tema 'i;_s • 

( 5) Om die aans lui tinf; tussen l a ersko .:- lrekenkunde en 

mi dde lba re s koJLmeetkunde te bevorde r , i s dit wenslik 

da t s tanderd V-lerrlinge r eeds onderri g in die gebruik 

van passer, liniaal en gr a de boo g ontvang . 

( 6 ) In di e mi ddelba re sk oal moat di e verhoudingsbe grip 

nie ne t di e sentral e be e r i p van ·. die r <2kenkunde wees nie , 

maa r van die hele wi skunde-on de rwys . Di e verhoudi ngs­

becri p bind r ekenkunde , a l gebr a , me e t lmnde en tri t-:ono­

me t r ie tot een geheel sa&~ . 

8 . OndGrwerpe vir ve rd er e na vorsin& . Aange s ien hierdie 

ondersoek ne t op vi ar mi ddelbare skole toe bepas is, 

sa l 'n verdere bre~re onderso0k n odig wees om die volgende 

v2,s te stel: 

(a ) of die presta sies vs..n seuns a an e l ke skoal werklik 

bet3r i s as die van di e meisies ; 

(b) o f a lle platte l andse s kole bete r as s t edalike skole 

s a. l pre s t eer; 

(c) of d i e daling in presta sie van s tand er d VI na 

standa r d VII mee r a l gemeen voork om, en indien.. we l, waar-

~a n di t te wyte is; 

( d ) deur di e ondo r s ock t ot stande r ds IV en V uit t e 

brei,kan m.oontlik finaa l v,1s r:-rnt e l word of di e s wak 

pre stas i es van di e s t an de rdse s sers aan 'n gebrek aanrypheid 

of ' n £,ebrek c1an di ~ n odig...: vormi nt_:: t:; wyte i s; 

(e) Onds r s oek moet i nge s t e l word na ' n moontlike her-

s i 8n i n 2- va.n. di e maetkunde- en alga br a l c 0rplan om vol­

do end e rokeni ng t a h ou me t di a var h oudinc sbegrip en n ouor 

a ans l ui ting by di G r ekanlcunde en 

(f) deur die uitbrei ding va,n hierdi e to e ts na standards 

I X en X k J.n ' n volls di g;.; r bea ld van die ontwikke ling van 
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di8 ver'Joud L~1": s~J-3 :~,r i::) van middo l b S'..T"' c skoo l l e e r l i n gG ver-

he t ~ 

:_:n (11'.,'3 1. c:i d "i.t sc l d e d 2.t '!! tsku:.1di '.33 in tu'itief is, 

e n d .::.t in.tnit5.0 1/T('3 mon.se wiskundi:;P· s L::, ornd s t wiskundi-

n.s-.tt'.t1~:'L1.1c on C')ncl er te o.;:r1 i e s e r oo l o ; we.n t om daaraan 

uib .. ~'_; t e 2. 00 i.s ae.n nicm2.ncl b os 1:eore nie , en s l 0g s 

PGn sees, 2 . 



1 09 . 

1. L ,".: P ~-:,t :::n J 2,·,1. t oen mek a 2_r r .-," :i. -. 3 :tr :i:- cUo ·1n en P :1.o t 
h2TcUo cY0 !=J t ,?.( - :i_ 8 ·' as J o.,,---i , vii.e c, ::: l won? 

2 . 

: :~) ·1_1..:1:: ' :. s 
· .. r1 c,, ·~ :~:{t. ~, 

4 . -3~c-:··: -v.• -,: r'f_i __ :,; V~) l 3iVl8 in vo l ,? o;_,11;:; v an be l e,nT['ikb--;id; 
ppj_·,_ir!}. 0_).:-.•• --,1 , ,, ;_ :• 0 ls0r-:.-1 , •~n,J er ::-,-so•·:, j_n s·-;-io1.rt0u:r1 . 

6 . r s 1n Pl,,7-;-J')1..1 th v:1.nni .r.v:e r i-. v 2. s 1 n J"o: ... c1. , 0 1 1 n Ch ovrclet 
st 2.cL:•·?.: l' p· .:--.s 1 n _:or c1 , P \' 1 n F l vmou th dru1. st ad·i •~ c :;- ' as 
; n Cho v:,_, :1 1':c t? 

7 . I n volr:011 •:lc vrs1 be n2. ")t1d s r h::: t z1 :_e i·r;1:l ,:::v l Pr;r, d ~Le v ol ·:r0·,1dc 
klo, 1::rc : orc.Yl j '., wi t e:: n b 1 ,-,u . .::;\::r·•_rw c; n0u Gers c1 :l.e n1i ddo l · · 

9 , 

1 0 . 

s t ::c l cl e 0 1 :t· , 0.0~ 1 ,:i_..: c_, rmd e·,_-.st e O.l. rl ;:,,_ c"-!_,:; b 1Y•n s t e . 

• ·- •. J_ - . 
.: ' L,' . 

s~.l d :,_e 
vinni.,--: er b\T 1-l dE'_;, , 

v ,, J_ of l se_r:i; word'? 
,L•.t ::=;troom 

.,c.r~:~_r,; l."} : 1.,"; t ·; :;~ d.:~.8 : 1~:,ot ·3t~ nr.1 __ ., ·,-. i1 --~ l,} J_e_,;; 

0f 1 : I;D.• d 1::li~Y_:r1.1is? 

:5.n 8 t r n 'J.:.:1 , 

10 pond wate1" 

s <s S0L'n v r:n j ou? 



110. 

E;~R_SIENE _ •T0 0RT_OST .S ___ h 

s~,1 0.2 I nomm.s:C' 2 . 
"---· -· - ·--- - . 1 __ ____ ., __ . · ·- · - ·. 

1. J o1.'} 8.nno s~Jlu." '" is 1n d oc l v nn dJ .. G '·Jitws. t orsranrl . ··"1.?. t t0r 
:in c'l:i_ e (;J." Oot .s t ~;; die :itw ·::: t er s:>r ·• d o f Job2nno sbur :_:::: ? 

2 . ~ s jo~ m2 my m~ RS s uster is. 'nt i s j rm p;:-i van my pa? 

3 . Skr -wo dio vo l gend e wee r n eer, merr n ou in v o l ~ orde van 
bo l2ng r i 1.::h:; :.cl pr in 8i n a a l, skool,soun , onderwvser , insDe k­
t e.ur . 

4. s. /J w.=. t o ·-~ :T ::· 111 do.m vi.nn i ge r u i t ,:.1t :,.0 o a-!l. t::.,3 i ;1st:,oom, s 81 
dj_ t 1 £. ·,1,: ;:-10,·. vo •.)rcl 8 t d i s dam v :.J l ~--s , qf hoe ? 

5 . L1 voi_ . 1~,r r1 :-:: v ;e:.::1 bo n a c1 n d er bet die v oor t r ekkei-'vl a g di 0 
v 0 l ·: ::: .. 11L:: 1i:l ::;_1_ ·_,;:;: rao i , wit en b l ,, u . 3kryvve nou eor s d i e 
mi r~Jc: l st .: !~J.cu2 , d an d ie ond 0r st.J 0 n ,1an d i e bo'.)nst c . 

6 ~ I s d :i_.0 t r (i ::1 ven Joh ::r1.-ri 2 s1Ju rn:: nE: :.> •otori :- vinnl :?;e r rv, 
mo ::., t ·

1

.:.,~ --- l .,:::._n:~.~· .. ~f- k?r t e ,, ____ stil."s ~_ :. l:..,,cr __ 'f .r;,di '.'3 st_ ... _a s :to,, t u ss e nin, 
oq rl5. ' .t.1 ,: l c "'' 1 • ...,t tJDJ i n dl,, seL.d t; t : , __ a 1. t e l e ? 

7 . 7 :1 Tl .. ··mou t l1 :<'.'·,r vinni::; er o. s 1n ) ord ; 7 n Chevro l e t r y st adi-· 
,.~ cc Et 3 1n 1._.o:.1 d ; 7n Nc sb 1'.'7 ne t s D v:'i..nni :: as vn Chevro-
l e t . Sal 1n :'•> s h vini."li c:; er r y 8. S 7 n P1 ·,7r,1cruth'? 

8 . Twe e •.not OY." 'J be t cl. i ,:.; so l f de ~e wi ', o;:,, r 0
;- o w0v0el : d i e :..: cm 

h v t ·- :,.' oo t 'i,"i 5.o l o sn c1 :1-.0 and e r be t kl e :.Ln wi s l ,,ti io s . ·r.e.tt o r 
mc t o r D 3 bR1d 8 sal d i e g ou ste s l y t ? 

9 . ·;2.2. ·v )Co: '1:c t .J; ~ d ie ·"; root st e b lJJck .v J:Yicli:·: ; 1n po:·.: c1 
W8.t :: :c• .:_i f 1Yl p 8nd k l iw:r u is? 

10. ;, E1
~ is my p c so me. :;:. :T,}1 t e r so d o?: t er se 

00 1...1-n_; ; . Hoe ic n j'T d i t v erld nr l''? 
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V".) C'RTOET 3 2 . -- -~ 

J , , l ao I nomm0 r 3 . ··· -·- - --- -·---' -· -- -- . - . -'•- ·· 

1. Ii: (i ~, v e 1: ' s c,1 1 i.1 mot or t 0en 4 0 m. p . u . r ·.·· i n 3 uur? 

2 . 3y 1n d:e 1,1;:1<·:r,·e-- in 1n rn-c1 s 110n ' 'IJ!:".t 4 C'C ko c:;."r ,1 t o in s ~: 
sek ond2,,, v n1. . :-:oe l 2n1t s 2. l dj_t n s cm or.~ 1, on koe r 0 n te 
t c V" U.? 

3. 1 n i.:~,_·,, w• :·~ .. i 1c/ s b e t o.2 1 v J .. r 6 11.1,r;:' ;H.1 w0r1~ . 

no:, t t1 .:•· 1 ··•,., · or. ' :L" 9 uu r s B werk '? 

4 . pr, .:,VG:'. l l ·.J S . l ,.!.S 8 r ,1s8c.d i c• nodi ~:.- cm 5 ak1;:e r 3 t n s ao.:l. , 
C.~ • :i~. i_"il .. --~11 :? JC l !J so S 2Ct1_{ Vil-, 3 :--J.r. 1::eJ:-1EJ i1 0CJig be t '? 

6 18 54 486 1458. 

8 . ·: :L'c1_ ,: ,; J_ 4 8 1,1D:;.~,.., ,:_ ~rond t uss s::1 Js..n Gn P ie t , 8Ode. t v i r 
' .. \1 )c8 5 ~10 ':; ,·- 1. ,1-· t J an kr-, 12 :1. e t ? 1nore;_.3 kl" ;r ,. 

9 . 1-s 10.: ' cl .J L : ~::'.llc b ,'c, s t aw1 uit 4 1) dG l o knl r:iu mp 12 dG l e 
k ools t c f c~ 4 .: do l e suurstof , hn0vo c l t on kool s t 0 f s Gl 
do .. : r :,J1 12 '-~ b )n k '.?: l l{ wees? 

1 /"\ 
\ . ;r(:):,.-, r_L,rJ l .f,5 6 tt1. :j ,c;01 Ann ,-. , 3ettG en }r:ir; ta, sod f.t Lnne. t woe 

n 2,. ~1 ,sovoo l 1.n 1
· · r.::;:: 3c ttE1. , on .J:; t t 2. t w-:: o rn,:::s l sov ee l k r y 

f 
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1. Tc:,n · n ,'.;,, 0cd von 2" m. 1J . u . nc ·,,,1 di t 1 2 uur om n2 J r o.nd-· 

2 . 

foT t t ,:' :;:s·,· . Tc-e n wstt c.r sr.>O ';d r;·,ry ,t 0n.s ·(' V om die 2:f -
s t c1 ~-n G l1.ll:." c-_ ·:" t 0 l e ? 

k• ' 

1; ;_ clrn_,_1_: "~:; r lS 
l l:: ,:_, 1\: c.n ·v r;1_1 • 

, .·. t · V 

t '.'100 

rho 
d l 3 

ffi 8 S j i 'J D (; 1•; ,c; t 
1 fl1l{ s 2.l . 7 ~Lt 

s~ :ra 24 , 0JO koersnt e 
no ::;;n om 2 4 , 0 () (.'. 
t w~3 mca jicne bvkry? 

3 . · n 3 ·' ::o:c -.:., l r.n,J 1:.J.n deur tw0c. m:· r.L :L1 vier d. cD C/ 3O3 s ·;1,:-,;:i ,L 

I-Ioe lm1·-- ,s.""'. l t. 1 ., t v :i .:: r n 2n ncsmi 
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SUMMARY . 

An ana lys i s o f the conception. o f mathematica l r a ti o 

bl pupils in _standa r ds VI,VII a nd VIII. 

In or d e r t~ investigate the difficultie s that c on ­

front pupil s of s e condary s chools in connection. with 

a rithme tic , a study mu s t be made of the mos t i mp ortant 

ma thematical conc ep t s a n d of the way s a nd me a ns t o 

make the se ac cep ti b l e to t he a pp e r cept i ve ma s s o f the 

y outh f ul mind s . 

Ac co rding to the anci ent Bgyp t i a ns , Ba by lonia n s 

ans Greeks numb e r was a r a tio.The d iscovery o f the 

irrational,the incommen sura ble - which wa s inc ons i stent 

wi th their ra t io c once p t - occas ione d a cri s i s which 

for e i ght e : . .m c enturi es , l ed t o the stagnati on o f 

ma themat i ca l d a v e lopmcn t ; u n til Newt on inve s ti gated 

the r a ti o of va ni s h ing p a r t ic l es tending to a limit; 

thus givi n g the ini t i a l i mpe tu r:1 tha t IJave d t he way 

t o the mo de rn cal culu s . 

Spa tia l magnitud e i D expressed a s a numbe r by means 

of r a tio ,or to s ta te it more preci s ely, a f r a cti on is 

the rela t ion b e t we en t wo numbers.Th e numerica l si de 

o f a fra ction i s a r a t i o . 
11 Ra ti o" and •ir 0 l a t i on 11 a r e clo s ely r elate d, as wa s 

s h own by Meu mann, Sass<mfe l d , Du.ncker , Spearman a n d Wert-­

h e i mer. By r eal i s i n g the r e l a tion be t ween t wo numbers 

a conception o f r a ti o is e s t ablihed . He , wh o se e s the 

inner rela tion s in a prob l em ,po s s ess e s a nec es s a r y 

cond i t i on for its s olution . 

I t c a n be expected tha t a p e r s on ' s c oncep ti on of 

r a tio will be a n i ndica tion o f h i s a bili ty t o s olve 

any problem involving r e l at ions . Ac cord i ng t o Pia get 

a child ' s f irs t conc e ption o f s pat i a l r a tio is one­

d i mensi on a l.A t t h e a g e o f six simul tane ou s cha n g es 

in di ff e r ent d i men s ion s a r e no t i c 3d . 

Du.ring June 195 5 1, 900 pupil s in s t andard s VI,VII 

a nd VI I I we r e conf ront e Q with a ba tte r y o f f ive tests 

to 2 s t imate t h e ir c onc e pti on o f r a t io .The s e pupil s 

we re llr avm f rom t wo urban a n d two rura l Tr a n s vaa l 

Af r ika a n s me dium s ec onda r y sch ool s . -~a ch t es t c onsist­

ed of t en qu e s tions g r a du at 2d a c cordi n g t o the ach ie ve­

ments of pupil s o f a n o t h 1r seconda r y s ch ool in pre­
limina ry tes ts . 
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Te st I wa~ ontir8 l y n on-mathematica l ~nd c onsisted 

o f q_uestion s on rela t ions of s i ze , order? spo::; d a n cl 2v en 

human r elations . 
1r :3s t 2 consi stod of a rithmet i ca l qu esti on s on dirc;ct 

proporti on and To:-~ t 3 q_uc8t ions om inve r se proportion . 

Mo st o f these q_u e s tions were t 2k1311 from iJOpulai~ :.:. tanda rd 

IV a n d V t e xt b ooks . 

Te s t 4 t:rnt :";d the pupil s ' ,mal y ti cal abi lity u,nd 

Te s t 5 thcir , c onc option o f ge ometr ica l prop ortion on2-

and two- d i me n s ion a l. A time limit r angin[ from f ive t o 

e i ght minutes was fixed f o :i.~ ea ch of tl'H::se t2sts . 

! n a ll th (:-) t e s ts th2 b oys a chi e ved a highe r avc r ag ::; 

mark tha n th-J girl s., In s t a nda rds VII a nd VI I t h8 rura l 

s chool s showed cons ide r a bly more p ro g r ess tha n tho urban 

s chool s . In tha l at t e r school s the s t a nda r d VI I pupils 

had a lowar a v c r ago mark tha n the standar d VI pupils in 

n early eve ry test . Tha t thi s wa s more c onspicuous among 

t h8 boy s t han the g ·.:rl. 3 w as due~ to th 1 cxc -:) -::~d i n g l·y lO 'N 

mar k the girls in stan dar d VI a verag (Jd . 

Graph s wore d r avm to illus tra t e tho o.,vc r ag2 

a chi 2vemLlnt3 o f th2 s t a nda rd VI, VII a nd VIII pupil s in 

each sch ool .~h.i graphs showed a r emar k a ble c orrespondence 

b 2 twoen tho r usults of tho d i ffe r ent tests a nd r 3v~al ed 

moro or L; :.,S tl·1s 3 aJfl8 profi l e . 

As both T,; ;:; _J: 2 a n d 1.rest 3 wo r :~ a r i tr.unctical 7 th\,; 

marks of aach pupil in thes e two t es t s worG combin e d 

and th2 co -ci:·c J_c:i, i:inn with the non-ari thmeti c u l T2 st :i[ 

a n d tl18 gao:n~t:;:' 2.c:_1, l Tast 5 c :=:~lculat ;::;d . These two scri o s 

o f quo tLmts of corru l at ion were n 0a rly the same va r y i n g 

from 0 . 34 in standard VI to 0 . 59 in standa r d VIII . . 
Th 2 t ds t r e sult s wara influe nc e d pri mari l y by t h o 

number of p e riod s p ; r w,:)Ok a 1Jo ttcc1 t o the) t e aching o f 

a ri thma t ic i n 2ach school , and to -;a_ :, l c s s t:ir d c~gr:;:; by t he 

p r} r c :Jn t ac ,~ pupils taking go om:;t:i.~y 2,i1d a l cc b r a in c onjunc t­

ion to ari thmetic. By compari ng tho ach i e vem ents o f tha 

pupil s in th2 d i ffe r ont scho ol s ~nd t ho numbGr o f pa r i ods 

set a s ide for the t eachi n g o f a rithm2t i c 1 it w~s ostnbli sha ~ 

that in s tandards VI ,VII a n dVIII five 35 minutG p oriods 

p or we ek a r o ;:;s s ont i a l. Any d ocreas,:; in the numb 'ff c f 

pt? riods p,n· Vi , ,k i s inrniadLite l y d utri mcnta l to tho a ri tl•­

matica l abi l ity o f pupil s , thc ir ins i ght into rela tions , 

2.ri thmcti c::i. l , 11.on--a!'i thmet ica l, a n a l y t i c a l a n d g e om.:;trt cal. 

Two p c rj_ odf-, ( ·· 3.ri thrn8t ic p ,~ r we Gk u r e not worth whj_l () . 
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An i nve sti gation of the answe r s to certa in selected 
q_ue s tions showe d t lJe necessity of stressing the i mportance 

of certain ve r y s i mp l e concepts like: "bigge r than 11
, 

11 smaller 
than", 11 times as bi g as 11 , "t i mes as small as 11 , di s tinq_ui shing 

betwe en a ddition and multipli cation , subt ract ion and divi sion . 

In standard VI 52 •9 perc ent of the boys and 71 • 2 percent 

of the gi r ls ob t a ined l ess than 40 pe rc en t for Tests 

2 and 3 . At the en d of t he ir pr i mary school career the 
pupils' c onception of r a tio i 3 still very limited . In 

aritrunetic r ati o problems a r e mos tly done ac cor ding 

t o the method of fraction s by rul e of thumb only and 

n ot wi th the necessary in s i gh t. It i s therefore su ggest2d 

that the pri mary schools should a vai l themse lves of the 
unitary me thod onl y , while t he f r act ional method should 

be le ft over for the secondary school . Arithmetic, algebr a 

and geometry shoul d be tau gh t in sta ndard VI a s one 
subject , wi th r a t io as the centra l theme , while pupils 

i n standard V should s t u dy the f irst principles of .,~ 

el ementa ry a l gebr a and be trained how t o u se the compasses , 

rul er an d prot r actor . 

On the ave r age , pu pil s in standard VII showed a suf­
ficiently a dvanc ed conc ept ion of ratio to enabl e them 

to stu dy tri gon ometry and t o so l ve ge ometrica l problems 
involving r a tio s . 

Thr; s,:Jc ondary school curriculum of a ri thmetic should · 

be s o amend ed as to give the necessary stres s t o the 

f ormation of c onc epts , espec i a lly th 0 r at io concept t tha t 

ought t o be the cantra l t heme of a ll seconda ry s chool 

ari thrnet ic and the conn 2c ting link between a l gelir a , ge ometry , 
tri gon ometry and a rithmetic . 
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