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M.Ed. THESIS: 

-I\,\ ~·;/·' 

SUMMARY. A. J. van Zyl. 

AN INVESTIGATION INTO INDIVIDUAL METHOD AS APPLIED 

TO THE TEACHING OF MATHEMATICS, WITH SPECIAL REFERENCE 

TO TENACITY, INCENTIVE AND SOCIO-ECONOMIC CIRCUMSTANCES. 

The aim of the investigation is to discover 

to what extent relative performance on the individual 

method is affected by factors such as tensity, incentive 

socio-economic status and intell1gence. In other 

words, will the pupil with a powerful incentive and a 

large amount of tenacity, for example, do relatively 

better on the individual method than the pupil with 

no incentive or no tenacity? 

The Std. VII mathematics class of a mixed 

country school was taught on individual method lines 

(that is, by means of assignments) for six months and 

the test marks of this period were compared with those 

of the previous six months when the ordinary teaching 

method had been used. By means of this comparison 

the relative improvement (positive or negative) of each 

pupil was obtained. This relative improvement was 

compared with factors such as tenacity and incentive. 

The results show that incentive and tenacity 

are two important factors in individual work. On the 

other hand, pupils with high I.Q.•s or good socio­

economic circumstances will not necessarily be at a 

relatively greater advantage when the individual method 

is employed. 

With respect to tenacity and I.Q. the results 

as obtained 1n the mixed country school were verified 

with larger numbers 1n two urban schools. 

Chapter I is of an introductory nature giving 

a review of a few aspects of individual method having a 

bearing on this inv~at1gation. 



·:ne ttwentietth .oenturt has 'b•~ called the 

age ot ·tlPtf~iment.al peQ.agcgr· • ·txpertmen'a.t iro• two 
paWs ot vt&w; · fuost,l1, 1n so ta:r.. as · ~· p·~._nc1p1es 

' . . . 

ot .s~1entit.1c t-tet&rOJ1" :b.av& l>ten applied J.a the t1el.d 

ot e,4\lCat.1on, aild. sJcondl(l, as resarct• tJJ.e t,r;ying out 

ot new met.hoda. The e4uoat.ot:' ot 'ted.,- .has e. whole 

&8nltt:t- ot •ethocls trom whick to choose. Each. me~hod 
' 

has ita ~lCJl>OAfmt.- .and ent.lma~as~s, 'btlt. on t.lle wllOl; 

tiller• are .many e•~n •l•ents. 8Quth At~tcans .b&Ve 

· t.n stneral. :aup.~ :B;b¥ ·of t.b.e radically new, alt.houp 

our ed.~oa"\J.q~. eeit~Q• ~e .. -strtgma,~sed. .a.a boins out-ot""'<iate • 

. ' ' , tt howeve'" .. our. · ~t.t t-o t.altG tn$·· beet,· .. ou,t of th.es$ 

'this 1avest.~gat.1oa 1s .... ,f1ftot1J t.o atudJ 

.so~e upQ~'Iis qt '~• ~d.1v1dU.al, met.ud. Itts eo1ent1t1o 

.vai"e .mq be .ne~ig1~~t., bu.~. the: Wi'~'er ·.hopes that. 1't . . '• ' . . '• 

:will prove ~\lii•·st,~y~ tor. t\,Wt.~r invest~satt.on ·ltt 

t.~ls t ~el4· 
~)te ~llt'-~~tt~~ ohapt.e~ ,stvee .a· bri•t rev J-ew 

ot tl).e .d.ev.elQpJPe~t. .8.l\d prtuumt p(l)s11iJAl'.l as . rts,arde 

J.ndtvltiu.al ma~d..· MOst at.t.«tntion is given to t.h.e 

Dalton Plan as t.hts tnvest1pt.lon eznpl•Y• 1t,s tu.n.a.amen•al. 

tiia.ture, .the a.atU.s.-nnent. Th• .oth.er ohaptters descri'bt;t 

t)le .lnvest.,.t.p,t.i.Gn ~n a J.()gice.;J. WfJ3•· fhe tint part 
. ' . 

Of tae 1nveS'ti1Satiol\ WA$ CQrr.~~d OU~ la&'b ;f8&X" in 1;he 

ool.Ulti7 .echoQ).. where t;he» invest.lgator was a \faoher; 

tl1e second p~ was carrt.ed. out. th1$ 7&e.:t". 

Assj.gtune:nts. test-s, oa.se st~dies and tormu111.e 

are arranged 1n ap,pen<l1ces so as t.o make the body ot 

the t,hea1a read as a. whole. 



per~pa t,he most import.ant; part Qt the 

investigation was the 4rawing \lp of the a.esignmentrf. 

the 1nvest1$ator· 9Tas 3-ne]tperient.)ed. and the reader ·wul 

no d.Qul)t see ma111 ways ot -lmpnvlns on thwm. 

The· rnany ,11Jnl.tat1on~. ot teelmlq,ue .Q4 ma:&er1el 

ma~te .,, · kzpossible .~·t> ·at til@· mueh s1Snif~ci:an'a ,,o .. 1;l).e 

atui111st1cal··~t~ult.so.t .t;he lnvest.J.P,~f)&l. ·. 19 po.4Jl'fllt 

however: ·tO· one· bpor&anli cOAOlllSio~: . t.he. Ud#.V14\t.$l 

met.M4· oan~be app;J..;t.e4 .a;n .. Q\U'· Jolb.Qols· an4j t.he~ a;pe .~ 

' I ' ; ' .,/ •' 

. The . S..tst.&sa•or: hae to it)zq>ft.Ss .~#,~ ~c!l$t1~ed­

aeas · t,G all taose Jlho S9 w,tll~asll ~$~ .. e~Q. ~~. p, 

'&b!J .. C9Uect.·A-o~ o:t. dat;a.~ t.hoe px-to~~~s .an~ ~e~c;,~l'' 

. ot t;he Abe~lieen .!1~1. .~at.~n'bllJ'i.· G."'l.,s ' : .Jlt~ 8#4 . 

Obstna•o.~ .. (}!l'l$.t Hi$b SohoOl$;. , ~ -~. $'1\VlO~ .. O# ·~·,, 

· .. ,~J'Ob;$~Sf· Jl.ep~me"'. tQ~ a$Sls.P.Ct. td .• ).l. ~e $-;\t..L~f,ioal 

p~ ··Ot ttl.-e tnve$1(.1ga:t;iool'!l.;. :1iO. P;~,tesaor Reyb:um .tor 

SJaQS$at.-. tbe \e~ue· ot . t;~$ · ,aeqond.. par:t; , o.t .. fr)tt 
. . 1n.ve~J\1;attQ.n; an;d .to ,.re~es.aor ·. G~ qn. wllo$e ~sugg-.a:b""!* 

~-: ·t.h~$ .. -..veat~eat:~~·· was : 'l>Jommenc.ed' ... •an4 wno'u~ · a4v1cre, 

·atd.' .~ · ·s\~'to~, .rema,i._ned an. -J;ndJ.spe:nsab1&, tactQr 

t~"t· 
• ~ • < • 

.J ' 

. ~ ' 

---·•4flll!ll'•······--

, ,, I · '• I I ' , It ,' 

. ' '., 

0 
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0 HAP 1' E R I • 

. lNTROD.UCT ION. 

soc~&\4'.; In some plates aR.d. atr "ert,a.tn times tbe 

ohaase '-s m~~· Jrepia. or leas rlij)i«i 'hru\ ~he averttse, 

1tke .a til'$ 4pread1~ j.n; -. bUSh and send.J.ng, ou.~ 

o.ccaei&~ toques ot t1ame tn dl.r$ctions wh.~re •he 
unci&rarowth ts d.r1er and. th1ck&r, or 'betng k.~t ba.ek 

wller& i.t. •ee's vean WGQ4. · l:Q; r.&la.f,ioR ·~ th.$ seneral 

'~e · th.-$ u-e iJ\tlilstd.1az-a obanSts l.n ~he d.1tterent. 

phases ot ltte·· Q~&s wh.eh otten oscUlate bet.ween 

e~remes betort \he polat .<Jf. ~ala.n$e l.s· reache4. 

Xn GdUoati~naJ.. m~thOd the teacher hal tn the 

past oootip.te.4 a. pNmi.tl$P.t; pQsit1ol\ as" t.he tmp~er .of 

tnoV:Jieds•· Du.ttns t~4ent tta:rs l1b urn~naat o1a$s-~Oo1t1 

pe~a()nal1t7 .aeeas \o ~lave taded. awat t,o .t;~ome E;xteJ!l\, . . 

t;h$ ·ln41"f'Liuai· chUa :becoming th~ -<>entre: Cit· at.tent~on •. · 

the ehl14 was nr; longer looltt4 t~LPon as • mtntat~e MUlt 

'but, t\s ow• p04W.l~ n.et4s wer$ at.ucU.ed. and- pr(>vtaton 

mad• to;r it 1n · i1il ~<lu.•aitiion.· f:o•ards the -end or the 

nlne\eerd>h oent~¥ ana. ·to b&&ilm.lns o~ t.n.• t,went1e\h• 

i;h•· me~hod. Qt o'DJ·ect.J.ve eclentit.._c J"eSEUU''f)h we.$ app~1ec1 

in t.hi$ tt•l4, f() ~hat. 'f,:be 9h'-i14•e\uQ¥ mov$m~nt ·l:l.a$ 

-eoo•e one ot t.:b.t :most importan,t. branches ot -.ucat.iona). 

,tJt~c31. 

Ill sear w.ith t.hts &eJleral. tend.tnct, tt~t. 

standJ.ns, tor a mor:e :radical Q~Ange 1n eoheol prooe4u.rt. 

are t,bt so•oalled new m.et,~c.\s • ;LUte the JWr-.te$t<trt. Mtthod · 

and t.he Dal.t.o·n Plan • ~n ·which \:he teaober has beco-.e 

•or• of -.n aclvieer aild, orsaniser than a teacher who 

f 
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·&eaohes. L:Lke raot.J~ new 'th~J:l$$ 1 these n;.eth.ods ~· 

vtn at-~raot~ve; h~noe trom '\;he Gtttaet C))rt8 h&a tQ 

guard. asau.s·t belrig qa;TJ.ed .atuq wit.,}). enth~$~asm, 

e.ooent.ue.t1rlg ol'l18 t,heir a.d.van.t.aees and. to~eet't4ll6 

t.lle1r d.ratt})a·ck.~;. Ain¢r#.cans bU'ld.e \h1s mistake witll. \.h& 

r-esult. t.ha.t trhe pen<ltdu..m 14 alr•adl' sw1n$1J16 baek; t.he 

author1titts M'fe.be~()t'tlt ~mea.~' \:b.~.$:t.A$$ Pt .~ft$U$ . . ' . ' . . . . . . . '. . . . . ' . . . . . . . . ' ' . . . . .. . . ~ 

t.(l)·, w~:toll t.lt.G . ext~r~•• .t.pd. .. \1~~~~ 1~ ~~u,ea.\~!)A· .~ l•d. 

w• q~ o.nl3' &~~~~ t;D.• ~pe t.ba.\. t.!le po&n~ <>.t ; """111-
brt.wa w~11 $QQfl. ,. , .reaf;)~.a., ~~a\ ~s, ~nn~ pr9£Wess 

~(lo~rdt~ to ~'· ge~ral~ aoQ~e.l @YG?l~t~o.n,. ~ b$ nl()r$ 

e~$tul '~ applt~~ t:P,ts.e met;b.Q~s ~o ov.r .~~ .·~¥S\em ot 

•d..l!Orll. t ~on. 

$~l'U,a~~· arEt ~~\\&.1-11 t;h,o~; Of s.$ Q~nat~•1n& 

ot. ~itte~·~~ ctaee•~ !~~oh wt.th l~s owA \eEM~l$,tr·1 . w)a.~J.¢ $h«!t 

f~.t .. ls los~ .,~t .ot ~Jtw.\ ed~~·~·"o~ ~~ tW1d.~$tt1tall1 

an. 1ndlv1d.P.l. ~•ter, b.etoo t~$ f,e.sp~~e ot ~e.~h . 

~~d~v~d.ual. p~U .~<>· vrllt4~ is .~ald ~r. !ilo~• .t~ t,~e ~Uss·. 

~~~m., B~ nu~·''':lr", ,w~fr,i .4tfF~f;) 9'- ~Uo~~~1. ~s .a~t!i~ e.t., 
tma;t• 1n~Y1d.•a.J. d.U't$reno~:t w11l al.wvs bt~ the t)a.us e 

'· \ ), :~ ' • i • 
0 

' 

0 

' 1 ' , 0 ·, ! 0, ' 1 
0 

' t ·• ' , ' o , ' "i • '·: .. ' ' 

ef 41fte~en.'. rea.ponse- •.. 
·~ ,. . • ~-·I ' · •, ,. : l ; .. ', · '·' ' I ' ' • ' ' ': 6 I 

• ! '. 

f~e l~¥~J.e$;~ t~nn~ of. ~~ac~ne ~ft~e · ~~~Vid~~, 

\~(;;>t. wGf.e R~ ~+~-~~s., a~ ~.-•n d~~ll$ t-lle :eJ,.pt.$eJ1~b.. 

e•,n¥.~l ~ht ¥1d~'1<f:ut4. J1l& .• hod ot tW~t-.ru,o$.~4\ •~• .~ed.. .J.n 

*~' ;t~lAl,~ 4iO,hQ:O.t$· ~k$ ~U\P~14~ Qt . ~Attrma~Lt>ll 

a que$\S.on o.t ~~so~p~~~. b.e.l:\4-~li\$ ~ut. )..o$~·Qt18 .and. · 

h•;~.'-~ ·•~ +:.n~y14~ J'ec.1t.e, t.~ea.. . . flUe m.etrl}()4. 

pr~v<t~. v~ •astt,fll\1. ot ~~· aaQ. e'tett~1·d 8QnJe ¢b..U~JJ.' .. 

~t •.t\$nd. tQ~(!+ .. f().r vea;rs a.n.Cl. ~~. gett -. e~-~~ 

.aJ.\ ."ea~u.-. ~114 ·~~t~J}$. 



- ). -
Dl.Wtns t~t ~et.eeJJ:tJl ofn.i:;~ t.~e . $Jstema.tto 

41~l$J.on ot p\lp~l.s 1·~~o -~la$see . maciil() ~~ns~~era))l~. 

'SY.S\iUa save wa~ .t.o. til~ mu.t~a.l Q~ mon+t.e:r~l ets(t.em· ot 
1:n:slruo\l.o~t1 ta.$$OO~a.\.~A w;U;b. tth$ . •~•• ot ;te]J. B4tcl. 
J:Aneast-•~. bU.' whQn 'ttb.~ .4flt1c1t•Q¥ Q,t ~ea.oher$ lla(i. 'b.$~# 

ttettrit,ed bf. •~s~i.\U:$1~ suttJ.~ient .. norm~ ·()o11~i$es, .. 

~1; as~1n ·cam~ .t;t19 tore~··~~~ t.o ba a\t;s.~k~d. on(}t.JliQ~• 
ll\ ·t:he tw•;!l~ie•h ·otn1it;W1 b' Mo.~\:e$sor', ~ar.~~e' a;¥)ti 

oth~r p,ro\aso~teta ot t.b~ .11\d1v1<iu,al .m~thod. 

Und'J' · thJ t;4&8$ BlS'tm }.$·a .. ch&;t$, W$r'6 .~al . 

11~eao.h.~ta'" e,tld .~la$ld,t~d '' ~lle.lr dut{f ~o ••a.ch the . 

ta~~s t•\G t~ eb.~dr~n~•s bra.1ns. .Tlptc4 .f>t t.ae$t 

were ~e fM~. :sc~ol.rJla$"'~rs •J:w wtre u.•u.a.ll3 :rea•rvt 
' '- ' . . . ,·-·, ' ' ,, 

·Ottto~s. .J:-... 'W\e Qe~t·NlUle (;)f hls .'"tJ'•at D~o:ttlc• 

er;me~d.~i! ~A ~#.\~'p: · ·,. ~~:Lt\ t.b.• matn ot;J•.ot. .t)t ~b..te,: 

· ·~· J)~d.a••·~'·• 'te. as- .tol1twe.; fq .tetlr. a~ t,() .. ;f~ " 

me~d. ~t ~~s~"ct.~~.bJ.wP.loa t,e~ch,;er~ mar ;e-.Qh .1te$ 

4Q4 .1tlr~Jt~$ ~q le~ •~•• w . wl).~~~ .e~:b4oi£J may. -e 
• ' ' > • I ' I ~· ' ' ' ' 

·.~i.i*' eoene of ~·•• :rao.tfJe, AV,fJi's~p, .~ "st~,e$$ ~abo:t;tJt, 

tm~ t>t !llor• !J •. ~su:rt ,. ,e~~pent @4 t;()l..t,d pnawts.s. 11 
' .• 

B\lt. 'tlhese -~-~ wh.1@. m~~ .a$ wel+ bave ~e~ wr~'~en 

~1' a 'ie~e~ .. PQI'~$·~, were ~~.ec:i C)r ra~•r ~tveJ> r~ad. • 

. l)ttQrt;J lh.f' $1gh~ean~ ce~t,~ tht .. ~p.d.#:v14u~ 
. . ,·' 

luad been. . Qtttmpl,•~·f4J dom~ttea 'b1 Ch~~:b. op. Sta:tre . 
' . ' . ' ' . 

au'thQ~tt;"'es · an.c.\1 U at. •U • was ed\l~at.<t4 as . QC)lh. i~t. 

with the :liberation ot. 1nlt,.:t1d~a111tN'. new e®ca:ti;1o:mal · .. ,, ' .·.-·.. . ... ,.. ..···. . . . . . .· . . . ,. '·'· , ...... , 

e.tm$ ~o.e.,, t!U~pt-CIJJ;~lT as &n~o1at.tid .l'll t,~t! .. li'ttr,lch 

pol~t,l..eal ph1lo$o;p)J.er:s ot tb.e tU.gh\e~Q.\);1. ~entuq., ,rb.1c.ll 

1t$ moe\ C&$$S .~1.-t.etl .tb~ p~r~~~1;~~ o; i~• ~ndiyJAual 

a$ a $tr!U1bet:' Qf 1;.bQ 4tmo()re.1i1~ St;a~•· ~:t:t«l~ was . :t:t-• 
lli~P~9R~~c, .. ,to~t,~oe ot ~r;ui~'14-W4.. $~Uoa~.~9A la14 . 

ai)n()s~ $wo oe.o.'tpu.~ries a8"J Sl14 f!1odtf# t4UQ~t,._q~ 

p"1osQp;tq.1. ,as ~ll#.e#l.¥ represen,ed by DfW$.1 and. SW'4tne4. 

up -.n tht wotUa 1 1n<U.v1dtuU. d.evelopme•t anct social 
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·:$erY.tJ4~ .. b$l..Qilc~<l P~Q1J~rf-1ol\&l..l.z" ,. ls ~t~t.Ul well t-he 

s.ame tb4.~·· IndGed, ~he$t .tew wol'tl& almost. ,eaaauet 
' I' .. •' i ' ,· •.. , ' • • . : , • I 

·t1,1• au.~~e~tt~;nat.t-•l' ·Qt ~~atto.~ f.liecn. .in AmeJ'i;c-., 

. as h.as beea l).ott~¢,, ~·~~vi<l.~lo. (l.ev.elQpm~Jt\ as bas•t on .· 
• ' , , I''" 

~la&. t.trld'-~. ·0~ ~04,~ p$7C~l~&r .he.$ J;:Jeen. OV8J'~ttlphaS1S"; 

w~le an··~~~.., .~t."9llSl.1s:t;~c p~plt .lU$ t,he Germane 
• ' , ;; 'Y ' c ' • o f < 

.;J)e~~r'. ~11~ Gr••~ .wart, la1"' .al::J,. ·'4& $.lt»Pecaa on .Joob.l 

$~#.0-; SQC~ dU.~it$ ~ .. iOtt~a;l.. Sa.Q~it1ce1 r11S001al',_ 

m$Ni,q ·~1ttonal" ~· t;)le~ oae~;e. · ,-.. 'Wise ru.le.~ w111 

. howf:f~r p;rest"e the &Qld.en lleM.1 or .rat,h,l':, a~ ca'\ ~Jle 
. . - ' ~ . 

maxt~ deve;topm~rat, ot. $.a.ch wltt~ut. sacr&ttoins ,tthe Qtb;EtJ"~ 
' . . . . . ·, .' . ' . . •. 

!JJ!te J>$lC)1$)1!(!&10~.- J~t1f1ea~1~1l ~t i.Jl(t1V14uaJ. . . . ·.-····· ·- ', - ' ....... ; 

tn~1.tlod us pr.-c:;~uneed $tlil1 e~l!.~~,, bVl4eke ~n ~~· 
•' . ' ' ' ~ ' ' ' 

$~eat.een1ib oen~~:~ ~-~,~ ~b.a1; $l'J.~rt can be Ao t.~• 
• . I 1 ~ ', ' ' ' .' . I . ' ' 

1$d.U.o,at~on whloh 4Qe$ -~ a4ap1J .1t,sfU to t.he nat-1U'8 o.t 
• ' • I '.1 .. 

' ' 

whol.esale me$heda ot c1.as$•,ea~ne~, auel:t pr1m$.t;,~ye· torm~ 
, ' ' ~ : ' ' •· ' ' o , I ! ' 

~t .~~ •s ••~• .in •oe"~tt· a~ pret«tnt4 ~he .t.tJ~x-2.&4 
.'' . , . . ,' .. ··,.) \• 

k\ wher$~~ Jpok$ h1) Gn tJ'le tl:ia\~ al.mo$• ~1 

a~¢ld~-~ ian<i af,f,e,r ~1m .1\Q\la&:f.e~., P$s~a1otz1 And 'ro.;tbtl. 
• .•. · ,. ,. ' • I 1 I' , _r, . 

;-el:tt;;r .. \ed .t\, :i,\ was onlJ tn• -nd. ot tb.e .rU.n•t•e.,.th. 

ctll'~~, a.n,.O. t,he ~e~~ qt ~~· twentieth· cent.urr :tha1; 

saw a Ver'l x-e~ d.~s~S.at,Aataot,:4.ota wi~h t.he p~e:ts.11ln$ 
. ' '" . ' . ' ' . ' ~ . . 

ol.~s met;l:l()ds ot t~a~~n& a.wi. t.ll('_v:a,t arnG\Ult •t 

r:n.,obNl~al 1eat-a!,Jt6 t;ha.t was go~~ oa. T~e teaehe~• . - . . .... ' ' . . . ' . ' ' . . . . . . : ~ . . ' ; . ,. .. 

t<>~d. ~' .har4 ~Q p.;rett~rre d.~sc.~line,, 1~ •11• aa:r~• 

~;t.a~aef;J w~oll _.es\Jl "e<t as a ree!)Q-.~'' to 1n~$t~1al. needs 

~!1,d ~rqm ~he d.e$#;r~ ~ . «!Hi\lcat,e ~ll.t. ~aest!Ui:1 an4 ~$11~17 

:r.e•.nt4. r,q. ••f-noas. ~t ~"P~'••st.Yt. 4-~itc.tpl.tne. 
'llte nte4#';roa n.,w.anQ. be•:t~r tdu~a.tion waa ,.·· . . . - ,· ,' ·- ' .. 

. t•lf., ver1 .~\~tlf4l, .. anA wM vo1o•d ~ ~ooka l.~e 
,,.lllat t.s ~ Oa.i JA~\ ».•·• (~,y.J~()Jld Hol,mea. QUtf· 

-.ntlp·f)C~or .of tJ+~ ·~ard t)t $d.~ca\,lo~. · E~aad.). Holm•' 

... ·,. 



, .. ; ... 
e1.ve11 a. ve:ttl el.et¢ .eapo.s1t.~otl of $ht eJt1;~'t.-.113 $tat;e <lt 

. ~- ' - '. . 

attatrs~ The flrsf;, part of 11ts ll9G~ ht 4$VQ\ed.. t;o·. 

'*~~ i~J ,: .Gr". t..be pa$.11 ot m-ol:lalltc.a). ot;~~&ence" qd . 

pa.;t.n~e4 An ilW$~ v1vJ.e.~;vl.e $~$ •eb$o:l~ ~t ~atld.t wl.l•**• 
*'~e ~~Q. ,;r.ad., lin~$ .(itA i .\:~ m~¢ll~~ca:J.1t,. ~~. l•~~e~,. 

l>ttt.· d~4 1t m•'~-.o~; wh.et-e Itt~ no,~ c•nn•~ ot . 
A1t .. •tzt>eX,~SJ.'~ .ene~i~ee was Ql.o:~M,4 b;r. 1f&.t!.s ot r;pres.sion. . . . . . . 

llt? c~·n,s14ere4 ·~~ t~e~.~QP. <Jt .·t~ca~'()a "t.o. l,i»e ~~ 

toef,~r#.ns ot ~oYI!li; .•~ ()~ ~tJ.a;~ swot&• :Q~4ct•~·~ t;he . · 

preYalllns .$fat.~•· ••t~Vtt:" .olse t..,t c~el\t ·EJ1$1te ... 

. t~,t e~oet.,oA :aq clo ~o . 'WJ.e .Qh.U41 .· ¥~J'!'e .~$. QM tt~~- . 
~hio~ .t., c~~ #tti.). ·~~ d.o t,o ·~· .... ~o-))l.t~t l'$.1$a$ttf,a1 

awowt.h. 8 f)ite 8$00A4 .Par~ ot b.J.$' })Qo~ lle· . •t1#1e4 

uw):1af, m~t be,. ~~ toh.6J pa;\.11 ot ~el,.t"'!'lifJa..11t«tion:" .. ~~ 

d·e•q~tbed. a ~111&$e $C~ol. wh.to4, a~ttholl6- .lt a.ct.ua.UJ 

. :~nt1$,ed.., . he oal.l$d lJtopta~ ~be. sv~kt.J;lg :tt$-tt.tres ot 

tbls ·'$4'llOO~ i'lfilr• \)'1~··o<!flalile1&&n~ a.Qt-.!v~~' o~t 1;-he •hllt.~en 

and the l:.rJ,.a~~· ·~ llappf toolf. o~ $Vt'(t)f tfi,e. Tl).~~ 

t-he cl.l~ld wat ~t Gp•s i4ertd • 1~ c>t clv or a .. - ., . . ' . . . ·. . . . ' . 
I 

•t.a.b~a .rasa·JI· ~*'··:a li.t:~~ · SO't.tl,. .. wl11Q~ g•w ;t;o ~~$ Q~. ' . ' 1. . . .: · .. ' ' . .. . .. . . . 
tne.~~i-~1· The~e 4¥3~. w~t- 11~ (lls.l1~4 th.$ oc>Jrtml1nlcat.;r~ 

1n$t~qt.., ~~•· d;f-.\a.Q t~titt<Jt., ~A$ $~~$\~~. t~tu·.~ttc~. 
. ' . ' ' . ' I , 

t.he m~~-a~. iruJr,~JJ.ot. •.. t..~t:t 1nqu!,.si'l~!fe ~n$~1nri . Md tlu~· 

<»A~tJ"U.oi~Yfil &nllt$4\:et toltnd. ·&!leqtJat,·$ ••r••s~•· 

-olt.ca 1~' :t.~•s• /11triJ4ded trlle .oe~~ l)t a ~w 

~c•f;.~(I)Q.,, ~A• n~atn a~ 'Q.f \trh,l~~ .\fU t.o \)e. ,tree : tro~ . the 

m$r.~ J.,ect.:ut'e and. reQ.~~atl,on met.~d. whteh J.ea. :t,Q ,lti&()hanical ... ,, - .... . . -. ,' ' .- . . . 

:t.e~lltns .$.tid a t'~~e~$~,.e g~sc;pl~t, .ancl ~n. 'il:e ·O~ll~r · ... 
. . '' . •' . 

~d. to ~(nY tor tl'~40:n, ee1t-.a'-l~~v~t,1.1 · ,se:l,.t .. e:x;pre$;a~oJl 

. an,4 .. ee1.t~41ao1p_1~1'~ 

I.t ·~f$ .r~altse4 •o~e ~Q "te~ t.JUt~t. ~·~iA . 
c,l.aes·~~e.ob.~ "ottl.d Ai1lt•~ b~ $nt.cqtfstuJ,.,,as ;\t 4t)t.ts ilQ.t 

' ' 



! ' 

.) 

·I~,' 
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a11ot'! to~t · tn~~vA.dttal '.d1ttt)~ti,OGih . ~'Ook• had -~t<l .fi~s 

~~· the ;evet~i~entll ce~t.upg anr.l e$t,$t .1\ia mabJ· t,r~b.~r ,Q-.ta.t 

e4.tu'a~~on1$-S l?ad·· tel~ M4. · sa14 .lt,, ll\\11 nevel" hd· -it 'b'ee~a 

~~o fi)r~l\.'bl?. brol1:6h~ f>U.'t a$· i~teU~~Ile•' \est.•· afiid ·' · · 

$~l;nt.~ttc;. mee~s\W~men'· q:t aob1f¥li~.en~ J.:n ,e"hf)Ol ~Ww ·~·td• 

Whi) vtl/'3' l~~~ ditte~Mea bet.wefi~ ~~1tt<ittal.4; wete · 

pUl~.J ~dios.te4 arid 1·t; bo~a.tn• · ~;l$q i$ •est. t~~bi · · 
scttA~at·~o'a~~~s $-.t prt#vt~1ot:t ~· tio· ~e ··maa~ tor \hf*'·•• 

,AS a l'f!lf;llll' ma~ rttlw .m$,1\Qd.s '""~•lope.<! d 

. tha 'COmtnQD ailn ·Of eJ..~' WS.$ tQ tall~w· t-.11~. :Clltld ·peater 

~el.foili..ac1;.~ttJ.tT e.nd ~$a.'j,er t~eedorn. ·~.Q $~rrre · e~\eht 

Alttt~l~a was ·a p!Qnf:e-~ .~ th~s t~elr¢: · ••r gr,.,, 
~ttu:oilt~na\ pl1~.1os'Qph~,. li$WtJ • 1?A<1 :t.atd the :o'tt#<ia;~hn 

t1n 'Whl.()h praOt"-Cel. 1te~e~rs ()Q~t4 bt;tU,Clh Eh61artcl1 · 

~lth()~$!)1 mor-.:$ ~<n'M~~va;tlve? ~o1-l~ .i\mertqa.. · ·In 

Ger:lntw$ fltittr ~91S t!lt~.e wae perbaps mort •wnt:fl . . :· . ' 

ex:Per#a.e$;L,alt;.$ott ~- the pract1:cel ~~~tlo:tial fi.tilLd. 'than 

~~~~ eUle.; .i.t wM la tb.G $ ... t!~e~1'114ll\ ot #.·'ll.t.•r 

trte®m ap4 aet.tvtw ~~~ th~ '~*"''d.•al~ .· 

!.ht~e ·a~~ ~e"V$~al :met.h.~ds · wb.~olt· ~).aeHI11'1 u;ftdex­
~~ new ·~td.ucat-ton.1· some ot···t,.nm ~· .. poup· ·met-)lt)dt lUe 

' ~ ·- ' ' 

\he n:e~11 M!$tll4t4~ ')a~l'Jo.ijet~l ~c~1vt~1 or :I!~~·Jt~\ J&e\~~.~ 
' . . .-

/£1.~ to.}).$ :v~ o,. Wtna$tka !:eo~f-<!11@ l'!rA~Q~ .A~'t.A!.n• ·u;.·s ·~ill 
thou~ wea.t11'·~' p4up ~qt;l~~\!e·~·' . fl~ ~U\8t~4~n; · . . 

~a~tttte at tbes~ ~up ~(:;~de·.;~ ~~hl.t~ t,llel ·are· 
ou;rrM~ul\\im ~~~~o~:ln8~1$'1 · .s·c;;eld.~ t,9 of$~1$e~ tllbJ$ci~ti'ter ' 

~?o1ft.n~ ce~~ts ot 1f.i\,te.e~l fi~e.l .~tpil<tJ~• •ae ~iticU.al. 

·4.~v~$~a ~t ·~~ o~io\llwn 1.,t;o ·e~~~at.$ $Ul;)Jec'a like 

e;eopapJ'W, liU"ti'7f· f4~ma.,.e. $~--'ttit&S 'w1lh aomt 

p~UI\ t~t ~\Wf1~~. ~h$Y bujJ.d. t1P .otl'l.~ materl.al·· ~~ ·1t 

;eo t1$1t,, M ~b.~ en«, .lt fQnnt ·~ eomple\E.r w~le ·tlt tnowl~dst. 
l ·' 
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aut. •ore J.mpQ;r~a:nt tro• our po1nt o.t view 

-.J?e \lle ~ndiVJ.dua.l met-h.Q<1s. which ·tae nf:tw educ:uat.1on 

has given t-o th$ wtrld; the Montt.ssori }4et,h,o41 th$ · 

Da,l$«iU1 ~la~, the C~netnet. Method, s.nd the p~ ot ihe 

W~nt:le\P. T$qhp1Q.~e wh10l1 aima at; mas\e~J.ll6 Wle Jtnowi.e~e$ 

.$1\4 slt11ls b1 means ot J.nd.~V14ual wo~lt. f~dam$nteJ.lY 

-hf)$6 melhcr>d.$ $.l"'e \he same as 1»le eroup 1tlet~4$, be1n,e 

imbued wlth t.he same spir&~ ot t,he new edueation, ;~t 

tthere qe d.1fferenoes t)le m.Q$~ 1mpona.n~ ot wh~~- 1s 

thelr •t.tit~<le toward.s the C\U'i'icul,wn. Tl'le 1J;ld1.'V,tdual. 

methods are not. ourJ"1~Ulu.rn .;-etof*mer$ b11t. aocept- :t;.b.e 

.ex.lstitijs c.urri~tU.um w11ih lts subJect; divieton.:s, and malt.e 

tt t.heir aim ~nstea.d to in(Jules:"e tret4om, 1nt\1V1dual 

tniat;1v-e and a.ot,~ve l,earnin& tl'lrotlgh spec~al d'VA.cee. 

~he 14Qntei$C)r1 Method and t;he Dal. ton Plan 

&f'8 t;he mo.et. w ... d.&lt known a.nd peX'ha.ps t.ll• most ~~tap.\ 

amqng tthe 1nd.l<v . .i,dual. met.hods. 

Dr. Ma.ria JaQnt,es$Or1 wa$ a piolle$r ln tlle 

.t1el4 ot 1ndJ.v1dua+ m$1ihof., Qu.\ .her me1J~hod. $-s e.h1ef.l.1 

to't' JOU.Qi oh1ld.r$t!; hence we ahaU l>$ qor1.t.ent V~1$h o~ 

a tew worcls al>e»ut. 1t. The t.wo ma4\ 1deas of her .syet.em 

ue trile ne$Cl tor rre•44• •• spo~\ane1t.Y on the p~ ot 
t.b.e d(tve10p1QS oll11d, and the bporte.nee Qf tralntng ~he 

rmu!iclet and sensts 1n the tire\ et.~•• ot edttoattofl• 

Her oonce,ti.on crt tnedom 1~ that the ehUd eho1.1ld })e 

~lcnred. t11ee phJS~~al .QAd me~tal ac1;,1vlt7; t.b.ere should 

be no tixed benchte or tQreea lttJ~.rn1n&. Each p\tp1~ d.oes 

1111 own 91Qrlt ana. prosresaee ~n h.'s own \4-Jae. t\UCh 

ao\1v1\y is "retreshi~ t.o $b.t per.son~11;1'11 and w,ill 

ce.wse no tatl$Ue. 'l'he teache~•s taelt ma1JUJ cons.i$t,s 

1rt. prepl.¢'~116 'l;;he oorreQ\ environme.n:t.. A notable taot 

A;$ tllat lt.er .metrh04 or#.&1Mt.e~ 1n h4;tt' work w1th ;ttul>no~ 

9hU<lr•Jl, t.lle aam~ as the Dt<.lrQl.y »•tho4. 
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fHE DALTON fLAN:-

The Dalton Plan, d1soovered by Helen .Parkhurst, 

1s t.he most 1mponant ot the 1ru11 vidual methods which 

ma;v be employed through the whole eobool, although it is 

ot neoees1t7 not sucoessfUl with young children who still 

t1nd 1b d1tt1cult ~o read without much concentration. 

As this thes18 makes use ot its most outstanding feature, 

the assignment, it 1s of great, importance tor our 

d1eouss1on. 

An aes16J'lment consists ot written, tYPed. or 

printed 1nstr\lot1ona concerning the work the pupil must 

do, other material he must use, and the questions wb1oh 

have to be &Mwered and handed in. The drawing Up of 

an ass~ent is the most important task under the 

Dalton J>lan. It means that the whole syllabus ot work 

tor \he school yea:t" (about nine months) has to be divided 

into nine equal portions, each of these divided into 

tour weeklJ tasks and, 1t necessary, each of these again 

into dallY tasks. Preparing aes1gnments and correcting 

\he work handed ln constitute the teaoher•s moat 1mport.an1i 

\ask. 

Advooates of the Dalton .Plan claim t.hat it has 

proved more auooesaful than ord1nar,J class-teaching 

under all oirownatanoes, 1n all standards except the very 

lowest, 1n all subJects and with all types of children. 

Expressions like the following are spread throughout 

Dalton l'lan literature:- "The Dalton Plan has taush't 

me that there 1s no al.lch thing as a dull boy"; "There 

is no limit t,o the appl1catt1on of this PlanP. Even 

respons1ble people make themaelves guU t.T of such 

neep1ng statements. Others, who are not so enthusiastic 

eay \hat 11i onl¥ wor:U with olever pup Us, whioh appears 

to be a log1oal conolusion but shoUld nevertheless be 

subJeo'\ed. to so1ent11'1o experiment before aooepted. as 

true. 
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. !h' l'ttoEt.Ptto.a of ·the ll~ ·date$ out at ~h~ 

:second 4e()a4e of tih9 t.wanttietb. o·enturt, .. l!iiul sip;oe'·tlhen 

· i" bas spread ov.e~ Jh~ ·wot"ld~ rnos$11 ·til madtti;ec1 tarms 
tu:1apt&d t.o 1oca). ·.e1t>owns.:tances~ As· e-xampl(Js .ma3 ~e . 

quote·a l\fnoh•.$ ·wet-1¢ 1n ln&land and 'b& applto~.:t.~n. ot 

the a~ultth:Qi ln m41bil1f~·al &el:iOol$ wher.e ehU<W~n. attend. 

V"tira· ifttij!\1l~l1 8tl4 etttJtr iob,Qol at; arq tlme ot ~ 1-,hfJ :l~ffJ3?. 

·. · ·fhe Oal.t.on Pl~ dtle$ .1\lQ~ set QUt. ·to ~,e1<.tlv.t1on­

·1se· \hJ ·•~·*Q\tlum ov.t. a.uq,l¥ offQN a ~n$W mtt~d to· 

~eaqh t;he $l4 ¢~l•u;lum• It dO'~ not. . tv~n 49 &/fltq 

vt~th · "t;hi · Uv1s#.()n ot the aob.Go~ t.ntQ ~ad,.(:)s ot. 1 Ql.a.lll$$1·~ 

'Ii$ •Gsent1al .teature .$-s t-he month.b', or •eekJ.Y ·•••1,g~Qn~ 
tt'· wotk given ·to t,he p·ttp 11$ 1~ vm.~:ttt.en to~m. . H$ltn . 

~~~\ ma, J.ftd.etd ttnswer .ol4 Oo,.ent\\s: · · 'MI· Jlleth.(hi <>f 

inatnct·ion 1s ~liro~ the ~$s.tanmen'\:t; · .t;eaoher.$ Mt- . 

<ta11. · t.eac;W 1$se .'bt}t- 1ffi~J!.¥ eetl~Q4m t,each at all · and. letq'net*s 

ll0t. ot¢7 b)arlt tnote tm; lt~ll •as. mucll. a$ ·tlle3'; oa.n .• l,. 
A#>t~r ,:teat.~e ~~ ~he P~.... t.•s · the 41.V1stQn· <>t t..ht 

.$e'hoo1 ilt\o ·sQ.\j~·eot•NO~s ba·teaQ. tJt :<;1a·~S<ioo~OQ 1 $&(111 

aub~·eo$-~oom ·oo .. tatn~ni ·the ~equ~s·tt~~· ma\erJAl tor t.h~ 
stlbJ·-ei,'t).; $UOh a·s J'$ft:re~e "ok&, d1¢tt1onar1es. appuat\18. 

ln Eftela.nd; 1ihe Dalton .fan · beoatnEl ·vibt'J pop-u,tar, 

~speeialll as c~ toned. oy Wtt¢11 .. $n4 aos·~.. .. ~. ·~nch 

a.ctveoat-et; a m~t~ ·rattcat br-.alt trC'Jm tht) class .sts~~nn:: .. 

h~ e1,.,es · eaeJ:l. 1iad:t'V'~dual pupU ,., ~ew .N.ai&nm:ent .as .$Q~n 

u ·Jxe· :l:le.s oomp1•t-eQ; $he pJl':ev,oU:s Gn~, ben.oe ·t~~l?t.l ax-e no 
41astJ•s. lU.s.s ·1\():se i}tfW 1t•epe the ola.$$ $o&ethet1 

~- ol.lt't ·asslsnm~nt»a t,() ell a$ t.ht s:fiilll$ to~~- .ana. t;l:p•ct.• 

·t.l,l.em ®ae 11\ a .t1Jted ·tme. Mr. 1qnel1 has .an ad.Juatm•nt. 

a-oota t•r ~he weaker pup u-.~ who ilf}e(l ao mucll ll•lp 1;.ha'& 

,_h$f p~Ye .a. o~s~t.a.o1e tor· the $tnOf·ill t·un~~ton186 ot 

: t.b.e .)Plan• · · tn this· ;~oora speo1~ att.ent£on is -etv~ll t~ 

t"fri and •~• f,et~t~h~ng ls dqne. · 
.·, " 

,.. . 'it .. - ··-··;·· 



!~e SUb~D!\l:t.~n ~1 .. fer lO\.UlS oh1:L<;r•n 

~eve~•p•4 a~ a a..~ })~tween tlle 1iO,'\l$~aQri. M~tl:f.Q,4- ~r,t~. 

t.l)e Daltott ;)'~t!~- . ~~t.~a<:t ot bav~~ -4t:t'.f,.,~¢:t,lt. s.•l;J$et.~ 

room$ ~ s"'bJe~'6·"t!~~()}+E!~s, .. a b.ts ~qo.rA is 41Y:1~ed. ~nto 

.(\. ~ju/pe:r ot .. ao ... ·¢·a.Ut~ rteq.:rne"s'fi f<-Jro -~~~M., .. l'll"i\~Aj, 

#~t)n'Qe~.t,o,, <it"aw'ns• e~e •.. ; r$spe;>ll~;ve~ .. - , 0s11~l.; $. tew 

bts. t.a.bles are use~. . !lf)'t•· ·~ ttl th~. h#:~F ~las~$$ •. 

~b• sreup rMJl#b.Gd is .of cou.r~e rat.a.!.ned. ttt11 &f11Ul~.$t~~~.J., 

$i;t()~t~t.e.llins~ stn&UJg .$.tl<l E,t@h .i!Hlb.JeQt.s •. · 

l1i 1$ ~~o"saar1 t.G d.eec:t"J,b~ at &r$~ler l.:¢tt&~h 

.~w th•· D4tt.>n f1an Op$X'&.to~ .. U\ pfa~t:~o.e.. .:t'tt -~ :b:ee;n 

(!lo:ne often ·enotl&h ·.and -8.111 ot t.he . })oQte. by 1Pa~l.Ul~t'$~ • 

Witoh, t$mrn~s .. and lient1~~ or lf:veayn .D~w;t1 ~1 ~­

GQJ.t$1l+'•a. ~n t~t .:raa;.$er .. 1· 

LUte. ell l)~h:e~ m.e'(.l1Qds .t,he oatt.ot4 .FlaP. 1:\as t1;s 

11:t -•c>¢et1tuai,•e t;h$. ·dt,vis~.Qrl ot l~a~niM -.. .. 

l•1o sa.'bjeQ:t.s; · ~) e!lQQt.trB.i$$. :$4\e~;t.:eet-'fa1.1e.t1q ~•arn~g 

~.a .area¥ ~1?fient.; t)?.e eelt~ .. Gt ~•~lta .a~d t.l+~ir 

9ort-e¢t:$.~3- .-.~t~:+v~. 6\ ~~eat, $U!Qu.nt, ot WQ~; ~d. ~ in~lf, . ' 

~~tre ~a. t.h~ -~~ . :~~;>o Cl·~t.~n. 1~ 9t """\s.f>le t,~xt·l)~~~$ 

.a~. ~t,:tAer b~Qk$ ~·. w~9h ~h~ .asa~~{Jts e.p.;\.1;>efe~ •.... 

we h4ve so. ,te:r traoe4 .~~· ve.rr ~~;t.~t. ou.tl.~n.~ 
tl1e ~ev.o1~,~~fi. ()$ tndtt~t4~ m~t~d. ~~.a p~a.s~.ot ~h• 

.$Oio~Jieal.l~d .new Ehil~ca~~p., and •at, . nQ'W. narr~w ®vm 

c.~ dieous~J1on to "he ~e\u~l tJ.tl<!l ot q\W ~V'est-~a~1op. •. 

fl\La· ooaat~dti~ ma'·Ql.if 1~ the appl~eat~L~a r;t: ~~e 

aes~eat. metb.QP. $~ the te~¢llir4! Qt. mat;Jl~mattcs ln. 

a ~i•e4 ~ou.o~r, se~Q1 .tr• SQ\ttl?. idft~qe., I ;1;.1,\a.\ :ts,, 

· 1l1a'tt~~ .(!t 1;fla~4tne t,Q t~e c;t~as w~t~ -i~s ~~UN' pe~~~ti. 
' 
Qt ~at.J\l~tuuatlq,$ •1;)$11.(} .~0\ll,\d,. $~~ p~pU was g1vtq Wf;ltt..en 
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lnatruot1ons and eXplarua.t1ons ot tbe work required ot 

him, 1ssued 1n the torm of weekly a.ss1gnmenta. 

we are therefore interested 1n the Dalton Plan more 

particularlY in so tar as aseipments are concerned. and 

not 1n t-he gen.ral organisation ot the whole school 

according to th1S metho4. The important question to 

answer t.=• becomes: What ad.vantagte bas the aeeignment 

method over t.he ord.~ t.eaching met.hoQ., .U.l other 

conditions being the same, and do these e.dvantasee 

hold good for all t,ypea ot pupils under all oircumst.ancesf 

ADVANTAGES OF fHE A§$IGNMENf METHOD: 
Pi · .• 

fhe most obv1oua and perhaps moat important 

advantage ot tho aas1graent method is that each pupil 

oa.n proceed at his own speet: the clever are not 

re\e.rded by t,he etup1d or the stupid dragged. forward b.Y 

the clever. lntell1genoe teste have shown that 

1nd1 vidual. differences are as marked on the mental aa on 

th$ pqsioal a1de. The aaaipment method makea 

provision tor these tndlv1aua1 d1fterencee. The pUp11 

hae bi$ work aea1p.ed to him 1n ~1t.1ng and is then lett 

to h.tm.eelt to complete 1t. The clever pupil can p:rosre•e 

as taat ae he can and atta1n his maximum degree of 

development. on the ot,her hand., the slow worker 1e 

not contused by maklng him go taster- tb.an he is capable 

ot doing. 

!here 1e no 1mmec11ate external stimulus lUte 

the teaoher 1s voice (or hie rod.l) wh1eh toroes t.he 

bra1n to react at onee, perhaps unwUlins17.. The p\lp U 

is never forced to tollow a line ot argument at a spee4 

perhaps Jus\ too taet tor h1s braln. Before he has 

bad the opportunity ot facing the p~blem and oone1der1ng 

possible solutions, the teacher might. have obt.a1nec1 th.e 

cor.reot. answer trom someone else 1n tbe olaes an4 
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CQ~~lnu~~ .~c, ~h@ ae~ Ptl.llt., .'fh4s ~$ v•r;,. ~-~~$:; 
·~· , ~· .... ·· • s •bat. •·he solu:•to.·a ot *"he p·.·r.,.b,em 1a .,.,.,., o ... :t!t~O: l'4W!a~ ~ .· "L, . . .. ,,, .. . Y ·' . · "'~"· ,+,. · · · 

~ .. ' ' ' - . 

. a;rrtv•tt a'tf \lef(l:r.e ·~~ p9or oh"~ ... r~~•ed; WAAf; tb.e 
., .·. ' . . ' . . ·. . ' 

pJ-Qb:i,~m ~t;selt was • . ap"" ·~rom·· tt})e. f:act;. ~h{l~ ~·. ~~$e&$. 

t.}la11 1n~1.t.~ t~~~\tfl 9t .cqmt~ .t·a~e \9 f•~e w~t,~ ·.an. 

Jr... sul)Jeo' 1~' teora,~.n.· .wU-1 ... . . . 

af~"l'flard.l •ppt~ ~~ ~m tio O<f~~a1; . •t. ·.~ 'f.Me¢~1.$~1 
~~~~ ot &.rsum&r}l$ . a.bq~t ttMeeeitsanr, ~)1J.tl$$~. X~f. 1s 

uo$ \t4 be. 1n,lerte4 tha' s~~~ #.1 \hQ ~~e wJ,:~b, .all. .. o••~· 

tea(#Jt+~· . ~$ sl1<>t4'\ .ao~. b~ eqi. ~.~~ tth~ o~¢Eiil .~f: 

that. 1t.,ptns dat17 J.n •v•q c).a:Ss•tt>om w1th •'- 1·,eas~ 

~ ,tew P~»Us• f·~ZW th& t)eatb~J- ha.~ to. keep QQUn~ wi~lt t;)le 

averas• pupU ta bls ola.se a.nct llQt w$.tt1t $l1$ ·w•altee\. 

IU.t W~~ ~bP,~t. ~U.ii tft• ·Oi' l.&Z7 .~bl,\i(lllt 

ob;~d ~ho lAttst ~.,, "h~ tttil&ob.e~ ,t~tt.t4~ ~lJoli.t- b~' :e-.rs 

to mate him t.hi.nk at au·t llalt.oa P.lu enthus.iaata 
_,. -, ·- · _.· ·- · ·· !-, · -"'. · ' ' • • · · ·· " -, • · . • ·• , ·\: ·, --· .- .• · v 1. r·· ,,. .,~. ., ,, .- - .-

dt~l~~ '¥~ .~•~1 .41sapp•~ r••~g.~11 q~~e~r "~•r• 

t.hts ··~~4 ~~ app.11oea.,, q;u.,l•e f;tt~il.~$Cq~~~ .. ;tu?. •s~ 

d~~e~t, ~tA dt}?t~~Oll$ ~n '~' ·~'·~· . W~:\s ~- , ., •• ,~ 
e. •a~~.•r c,t d0ttl1• , wbi~b. oan ·~~ b•. ••:tf:~le4 ~,. ()~Jeetlte 
eltper1m~l1.~· !.. ~pp·6&J7s o'bV~ou . ¥Qt ~· ~~ere -\.f '~.® . 
a pa~s.on a'~~J· a f!~1~a1 .~~~~ .. ~~. •U~.A~&~s, ·~~J 

'b•tte~ ~er,. t;~• 41tt;ett e~~a~~qn. ft,.:f ll;l~. ~-~o~.- ts 
vo1C$ a• ptt~Q~;~,. 

~$%'~ ~- ~$«> tbt, ~lP~ t>t' ~-.,td. wll,~. f.#;~$. it 

41tf~cql t ~q t~:tlow ·•L~t•n ·•~1,.-~\t<~d; , ~~- -~~ .. 
1n'titalte t.s t;nore etfio1ent. 'ttA&n .b'is vtau$1 1nt;altt. Att.er ;,.. . .. ,, .- . . ' - ' . . .. 

a11. t,h9 S})Ok~n wq~ ·O~'• •~).1•~ .~ ~h• .~l.J.Ad.~$ l.~~t· 

e.;o4 ls l:•arnc:,d. Jn. e. .IJJQril \ll\eol'l$~.~oQ way ~~ ~- . ym1tt.en. ., ,. . - . ' . . .. - '' . ' ' '' . . 

' 

W<>r<l• ~· e4di,~n., ~Qtl:.ec;i"~Q~• a.4Ct.~t.. ~~· $t4 .t:YYEll\ . 

taotlll ,.,lq>~e:ss~ns a.• .s~s~~·• ~· ~lt spo"•n w~~ . 
tlAAOh ~tore ·.t)llai\. a snare ••~~ ot wot:'d.S as , the wPlitten 

I • ' • ' , ' ' , 1_ I • ~ 1. , , v '. , , • , • I ~ , ·'• t , , ,1 ;· , • ~ 1 • I 

w9.W. nt~st ot ne~$~s:t~r 'be. . . . . . 
OA .1\h~. o~er ~. t.~ \ll~ ~4~YA4U4 .Dl~~JM)d 

children .baile greater ment-al .f.re ··do· · · ~-•re a.s not ·· .. :. .. · .... , ........ ,.. .. · .... e .. Jn •. i· ··· .•. ,, .. 
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''ha;t 4GR~~&l at~at.i~n ot trhEi tea~bex-•s · V:o·tqe,· 

Qo~tng, 41r'$ef'~j· Wttrmt~. w~tns.,·~"•rcUtl; 

· w~~oh te ,$o .~lll.,. ~o oorr.na~ mtl1i4 &r:o~h~ · ·. · ~-~ 

Qh~d ·~ gtven. t.he tpportt.UU.'1t1 <Jt •~Pet1e1le'1~ to~ · ·· 
l\im'(H;l.f a€\ hen~• t.o '"'~~o-p a stnse f)f re•:P~tiell)U~'t-l 

.- EUiilt~oonttrol•· -tJft~ ·o1d ii4~<Jl ,s·t.ooa · to~· tru.'o~t.ton~ 

~he: ntw ,acht;ol $f.e.nd5t~r t»Xpe~1-•c•~• · l>AUJ •• :tdU. 
' ·~ • • ' t 

tlJS;t .t,hl$ Ob.i&t . fll.UCtio.: of 'he ~H~b.te,~ ''$ !lOft ... 1\f . 

lmpart,i- of tat~s l>U,t· \he to~\tofl ·ot· t.:Qe· :t&ih~ · · 

at"'l~~$ qt ~~4, ~,)1, ·d'ev.elopment ot -,~aet.er ~ · · · 

·•'d~t ·••r:tW$1~ ·~ •:n s•sonde ;tt1 s:terlt 1•w•~~~l$i~~ .1. 

~t ts tht o•)sp(.tktn. :C)p~ion ot ~· t.:UJ t·l;J;e· •sst~en•t·, .. 
method 1.$ lnltoh •" c•nduc$.vt t.o· thf¥1·., a~~tta ·t~ th:t 

'" 

The p~p~U.lt~~ tto t.~ue ·•··ptot~l~• tl.Ue•, 

. h$ . .t.$ ,s'f>l.t..al#t-11ii'' wh,J.o~ •an• tihal .JaW~~ ~e.am~r l*o t:Q;1* 

,tor· h,~•artt. ·na1i BeW$3 m•aat. t>li$fl ·ht tal.lted. l\l>QU~ 

•1•~~ ~7 c!G~"" ~.~ admtif;a~lJ· 4ll;u.~swat'M· 'bt t;~•· 

me~d. 'rl)e ~·laUd. o$.il wo~k ~fJ· ~i.$' ·<>•• 'wq lirU.ns ia•s 
QW\G tim(J., wh.#.ob. 1ntr4ilu~es httt lnt.•r•s~~ · · A~ ''t.he · ~~~• · 

tim~'&,, ~e baa a d•tin.tt.~ eont~a.o·• to *ompl.et.J t• • · '. · 
st-1pu.~at;e4 ,hi., :wh;i.t}ll; etv~a hA.$ a. aew' J®1.~,,~ :tqr •orJS.. 

n~ · .i6 iit,Ul a.bl.e ~o . 'e' .a.U. th~ ll,elp l\e, w&l\\1 trqm '\b.• · 
~aoher, ~a. now he $eti$ t-~a.l b.e1p, 1Uttt teaobft' t,e118 

hlrn thtnaa whJ.ch .he .reall, ~-a.~f,$ to :!U\ow ~mt. '.l'l;e: raeet 
AOt;. l.iatet& "o •hl.ngs wh~cli he ltaow$ h$.m$elt: or efl.l\ 1Utl$ 

Also ph;vs1o4lV Wld .mo~allr 'h• ehU-4. ,~nJ~ve· 

ttWeate.~ t~--~<~•~ · ppts-.oal f~$~d.os- ot il<>V~.mentt· 1~ th~· · 

elS:$1·$ G.nd. ~Jtt),r:q_ *'~t)e(iom tt-Qlrt t.h~ eao•sa.tv:tlf . A~t:t1Qttt,&1tlttJ 
pe.~sQ,na.l. el~mot)t. p;r(;)Vt<itd b;y ta~ t.ta9h$.t' 

~~• ~$ \~tac~~~;s po,act. ot vtew 'b.e ·a.siirun•~\ 
m$1:rh()d ·.a,lap has ~~· e.dvantr$&ts. tl$. !t! t~reed. t.c> p~epQ'e 

. ' 

J.. Artt~~l~ .t~ '1D1e, Mu#.sfit~$\tt,. 2)~4 !iQttember, 19)4, 
l)N p~. Q• F ~ Vi,s~-.;. •tw•f9 -lt v.~ :et•• JU.~- "· 



- ·14""" "s ats1sm~~--~~ ll\ $$04. tirae a.fJ(l ~();; (lo 1t.. weu. ' ' law 

qf\'.$4 Q.g&$ it .~Qt. happep. in our e.,l!tQoJ.s th~t. ,t;J,a,q~~­

~n\e~- a ·IJlasi\1 ttl.'lpr~vett_, ~qt.. b~ffa.~se ot . ~~1$ert;c$. 
bU.t .b~O$.U.S$ tthet *'hq~\ -l:lAt. 'tlh~1 kttelV. ~Ao~ .\)t;»tl;1J .... 

le•$()n ha'rtoo had. a vag,~c tdea. V~,~\ it. ~M~<t; l:)e. abou~~ 

A$S16nme:~ta, howeYt;' a ·s.avol.v~ e muql't ~qt¢ ~$;l>J..~ , 

torm. oft· prtp~t~o~~· . . Wl.th ele$S~~u~ ~~~~ ~, .· 

al"'e.Y~- the p¢$.s ~bl+t't .ot •xa.ctt~ F.t'PIJ\I"a¢~ .. Y~l~­
ft'"QJJ1. -ch~a.ten a$ .t<Jo :ee.:t11 ~ -¢. ~; J:¢.Q.+~-. •. :~~oa 

t~ac:h$~s :revel tn. eene~~J.sat-t.o~$. wh!Ql.t --~-". J~~~.ee$ 

to ®UdrtA. . · ~2te ¢an \lJJ ayo.if-$,4 1.¥' o~e.$'•~~~ · p:t,~t:' 
x-4-i.l! t.b.e ·fl$~~ent-sj!·. 

'rhe ttaclatr ~e f~*'ll"\ -~.fl~t.l.~•-4. ~l .. \!~• t~~' 
that :no ·lxt~a ¢0a<)hin,g .!s 1nrto1v~d U pu.p~t· ''~~~ ab~en\ 

' 

t~m· soh•oa..· · Whe.~ tlt~f ttftft\Wn 1>~•~ s'--mp18 'o~\~~- w~;t4 

tlh$1:r t4$s~~ent.s ,f:tom i'Jhe pobt. w)l$rt:: ~ll.•D laeift, :\~t\ .. e>tt. 
fll*'G 1& as be~et'!¢14 tf) \h~ c~U:4 tor ~ol'l 'fi}l,tf~ ;~ 'b• 

' 

tki· gaps u ~is ~~tlodaf>! Wb~s J;,a be,eA we:;L~ .. ~r~lll~ 

ou~ $~ .. tb.~ tn<lJ.AA .~:ral af()4o()lt1 w~f)~f .-.tffen<l1tnc.e. ls 
' • • • • ~~ • ' • > ·' • •• 

v~ey w~egll3.a-. . 

Dalt()~ l>l,.att 6A~hUs~aEI1i·$. <:lo.Ai.m ·~llf!t.. <U.~;~,lJ~:~tl& 

lleotm~s ¢omparo:~1.!f$1i{ fi(l.Sl utid~ ~1'4~ m~~~4·· .~h~ 

teaoh$r VeJ:'l' .• cld.ov1 fiet4 wort'( a;l)qu~. ~t., f<>r. ,:bt.t~ -.PUP.lltt 

di$f.l1plln~ ~b~s1e'1ve$~ w-er• -~ ~,a ... (),sp.~•r~ (:)f·:$~ttdJ 
and. wo~l$ wl1!® -~e~ d.i,$Qlpl1n.~ ~t a~~anctaw- ~po_n~c~. 

Urtdt~ the tilfi ••'ll.Q4 t-~- $~te.Qh&r., ~~ v~~~e -~ p~:-~~~ 

alL-.:, ~e14$~R .tn.. toc'Q.$ ·most. of \bt tl.mt. .QhU<ir't)D .. ~e 

otlfll eooq. jtld!;)et& a!l~ 'b~$1J> ·t·.e~cJJ,e~s · M~ ,~t w~~ettfu~•· 
' ~. . ... . ' . ' . . . ) 

l~w .qan t}ley help ~~J.qJ.~ \;lle~E~ ~e~e$~-$~- r..M o~~"f,.~ots1J,o 

~nem1 .:tn. ad4it1o4 ~ olever pupU$ ¥nor~. ~f;~t).n .. 11.b~ -~~~. 

t1ftl! $.@aohin& ·v,ecy 4Ull tor ~e1 ~now. ~oe': or what --~ 

$¢!.~~ t~ );)e .$a!.4.. .How 'eia41 ~~.er li\'l.p ~h.~~~&' .eli~ ... 

prac111ca1 .+()kes and :beeom.tRS a .. gen~ral. nu.A.se.~r>e t.o :till~ . 

\ea~Ji~ 1ltst.ta4 Q.f t>e.-.ns. ~4le ~li. ,ll.., · t.~e? o."fll~ w.ttll 

th1(t \lit new .metho4.; WhEt%"$ the P1l:Ptla &J'EF ii9\-1V'e a:#(i b\l$1 



"'"· 15 .. ~ 
w~th.th~tr':~$s~nms~t~ ·WA!l• th~ ;...,~'?n,~. t>eoo~~· A. 

h~lpiNt, tr1en4. lie ~s .f!lOJ;'& lltl t-J\• })a~iltgJ?Qupd .~.ell,~-. 
' ' 

l·e$.s l~$.l>l$ :t<; i,n;q~r, · ~b:~· .,.~e:-c:;$pt!~'t!.· of .~a ~1as•• 

Uncle!' t;he: (>t4 m~t~Q. ~eb .<l~.~-ed. e~n .tlb~~ -~~'e t~•~o~., 
. . . . - I • .· , 

t.he :teat;n~r·~ pet>eo~~f,fl u~'ll\V ~.ae .1~dtv!:@.itl. me~~Q. 
' . . 

~ l)Q()l" pe~SOr\EtlJ.t.l ·~~ ~eSi ;i.1~$~ ~0 1·&&;(\ ~. <lJ~eas\~U.f 
. ' . ' 

re~u.tf~s to~ f,}l~ .~ll.!.lcl le tdta.cat.~\\· ~· SQ~e. w~s, 

boTICV$.J'"; t1! ;is ;Iii. ptt.u t.oha\ tb,.oe;t; tf#aO.l:t&~$ .'VI~ ~ 

oapa~l.e Of, g1vtn:g a f.f.tall.t JillSP~i~ olate~tel'JlfO~ !~J7 

se1d.Om .selta the ~pport,~nttt tot' ·d.o.~ so~ .. ~~t. 'l.;,h,4 ~tt;Q.ep~ 
~ ' < '· •, 

tot\ C$~Gt. ~e all~vniQ. 1ft) d~tQ$UG $~. Qb,o.·tc.e c,t .nlett];JQdl 

'lq S,um up ·~~se adVh\Pt,!i$$S , ·we mal .sat tb.a' t--• 
• . • , •· r· · , 

se1f·~~~J.!If'1~~ a.tld. f!~~e.tet tree(i.Q$ o.t. tih$ p~~ ~~$~.~ 

l'a il$lt-.d1sc:tpl~G; tnQ~e a,nd l.>~*'"e~ we~~- .~s d4~$t. t~ht 

t.~acl1.~ with 1\t$ 11Qld ap~~eh~$ 8.n.d otl'J.el"' ~ess.iV$ methG.d. . . . ' - ~ - " . . '' . .. . . . . . - . . . ' . . . ';' . .. .. ... . . ' . 

ohtl.<l~ .Jne.t~e . "$.11' to-, ·t,:t..e ~,..~~~' ~elp~~ ·t.*-'~~; , 
:tlldeCPd.-1 ,.o~sa¢a~1 .~~$~~(i)3~~ A<r(l Fr<o,~t:J~~~· WQ~d. 4~ -.ave 

~bbed t.h:elr he.l\(l.$. ~n ste~ ~t t.he:r ll.~~. 4 .. ()"'~ 't4~~-

~lie ~eaW.·'-~ ~~~~m ~tl,d e'~~s¢;p~~lle Q.f . 'f+e 
3-m\:t.:va.uu.al methed. wUl ~v~ f~.._~.,a9-U& ~Q¢,\a\· r$I)er~ . ' ·····.·- .. : .·' - . ., ' 

¢us' 1.0~. ~t~s.s peep sa~~. 1r!l:UJ.t.. ~-q p;r13s~f1:~ S$B•a.~'o•. 

Ut being twc•t, ~P ·toG l.a.a1 tu~. $ll,•~e .~.$ R~ 4 ... ttfl~Pl~:•• 

e-nd ~bat t.P.e .new ~ena.eno7 .~.A $du{;a'·'~~ ~.· $~. 'b<t -~-ea 

!o!-11ows rn~:P.~ !\e:fe ~~·~an c.U.east,.r.ous unQ.$r· :~h~, ~ld m(ft;hcld.. 
• . ·• 'r, ' ' ,. ' 

t'nlnk, ~w$;-er. wbat .~~· m~ams 1t t.~~re tnt~~~$ in~t> tlte . ~ ' . 

world t.lll.$ new. eert~rat-to,. o1J'. p.~cp).;e .wlie>. )la;Y:e. \)~.tl'L •$if-
• ' • H • o; 0 ; 

d'-se~pli~•d an<! e4·~u:a~omed t-J~ tr~&c19-, .. who. ~~'-~ .·~~f 

th$ms;elv•s add ne$d. tl¢. $Kt.erJllal <>oe~ctcn.'ll t<~ r.nalte them . -- . . ., . , . ,. . , . . . . . . - ~ . ·.- . ; ,_- ; . . . ..-.. , '. . · .. · . ' :·: . <. , .. r·- . , ~ ,. 

JHlJttCef~:J l1l.vt-ra'b.141P$ 9;_~1~-r;i$. G.~ ·~~!llt'· :.G~Mt~. 

CQ•\r~$~ w~t.h t~ tJle ~~·4> &J~:Jj,~ ~h$~t ft~,.r~. '"-~ 
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t~ed ott~ il\t.~ 'ili.e wo~14 3ol.U\g peopl~ ·t'h~ -~ Q.een · 
• 

:a.Qeust,omed. to act, ot:tll. :~A t.~tt.o~i!$ -~alm:J,t.~.%\Uis ~f\ci· ·w).d - now 

teit trto t.o .a.~t as t)lo,;.r w~us &® -~~:r-~te.s ¢~:t'e¢tM, -

to.t: -'-t.ea4her was ~o · 19n6~r t:n~r~ l,o plilin~~li._ .. :;N~ tf-o~n«~ 

the liiw baa· ·to ttt~$ p;rovts1GXl fQ~ a st~ll~ pt)~:t<:o· fo;,c~ 

l'atl1.$~" -xtremeu lira~ i~ '1~ n'css~·atY -~ ~r1~ ·"~1:/ ·t~s 

CW$.;;i~ .1.11tpOl.":t.enQe ... 

'l'lle p.$yt:fur)lQ$1¢a1 · .lntt~s.n~e o.t· tbe :t1.$w -fiiuoatto~ 

$-s $\.Ul &r~e.ll;$.;- tlia.r.t th.~ 4Jop~$1l. i,t'b;~- '1;a4l:V;i.d.~. nietth<;·4 

past t;he ehild b.a.s Qf~en btt$n ot4lt4· ttlte ·ttt~rt'tV. &t 

~IW.app1ness''· · l.Wdiom :iJSI~MlOir :has ·tiJltc af1d &$a~- _ 

potnt;;ed o~1i ~e ~~u raaul.\s ~-t rop·r•ss loa td,d t;~ 

ootnpl'e~es whJ..lll~ -~·t.. · -Q~sea. 01le n~e<l o~;, · w-~~¢h ona • $ · 

t.rit)~do Md a.o<auatttt,a.p.-Qes to t-c~.1se ll.ow f~fi pt;opl-e· 4r• 

~.ap.:,~.sd ~11 ¢or{t,ptf>~$ whi¢1! J¥<>- qtt$n mt~e ~1ftll e. . 
burd,an. ~h• atm of th$ ~div~d"~- $$th<Xt J.$ 4$U• 

dcv-elQtHnen.t a.n4 so~t~~~~l-sa'4~t:>ll, .t;o e~ve ·t.tae· cllUQ. 

th~ opport'Wll~Y' ot tas~1'Qf$ the JGf' Get .a9~1.:tf~m~~t. 

Tb·~)t>~ ~s MOt>b.~r aspe~• . ot ~~ls ~-&te~N ~~ . 

1nen:~ .of tl\\~ :ti.~acnGr.:~ s va.\lan.t ·eft~li'ts ~e b~V?arr:i :~Jl:t~l4 

1s p~shed ~· w~rk abQV@ l:ll.~ .Oi:tpQ.c~tT ~ ~.a,. liic:4h.~~e , · 

sqs ot tht $0uttlt A;t;rj,eatl P.~Qk'IJ~ e~ld.: · '*H4$t of ~­
are -~ l)U.$~e~ ~G 4Q ~t.Jl1Q~1 wo~ ~lla.t/ tG \><:JoD,d. ~bQi,t : 

mental ;..~vel ·w:ttb ~tt\l ·l?esl4ti 1ihat( 't.t~¥ de~t~l~ ~'tt-t-- . 

soc1w~. lit~ndenoieta ·~ J$U-<l(lt•ngett ~ ~· · · 'S1mil~l.V, 
ave.r-aG$ ·pttp,.l$ .a.rf') pushed to do ''t'IO~k. · abC.:V~- tl:1~1~ 

oapacitteai .am.'bt\i<lttS parents ma-3· e'f\tl) h$.ve them puSll94 

r:i.t!;h~ ~tQ the 'unS:ve:r~i.\1 ttlu~"e that roq·l;lo¢o1tte p~n'$6$1¥. 

unhe.pp_t b.e:eaut;e t,}l(>.f f,~.nd. t.h(l! WQ~lt. ·•o.Q ~c~. tq;r · tthem.: · · 

L(>gio$1 ·,;r-eas.op,'Q6 -$~em~ to 1~(),1c~~s '$1ta; ,~~<.ter ~o · . 

-'.tid~v;i.d,ual.. rae~b.od. ~a¢h Child wU~ f. ln;4 ·b.~~ .~~ .4et$t · 
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to a much greater extent, which wUl lead to much 

greater all-round aat1ataot1on. On the other hand, 

a brilliant pupil mal develop habits ot 1dleneas under 

olaas-teaoh1ng which mtght ultimately mean the loss 

to the country ot a great lead*r or 101entist or adminiat~ 

tor. 

The habit that so m&Q1 teachers develop ot 

oommand.111S, eXplaining, directing to the smallest 

detaU - do t,hia, don't do that, take care, draw a 11ne, 

atop, continue, etc. etc. - 1e so often transferred into 

boaea, eapeoiall.Y b1 y-oung mothers who had been t.eachere 

or had grown up in euch an at,moaphere. They th1nk that 

1 t 11 their dut1' t.o direct their ohUdren 1n e'Yeryth1ns 

and preaor1be 1n the ereateat c1etaU what they should do 

and what. not, how and how not, wby and wey not. The 

phenomenon ot the ohUd who can never move without 

mother • a advice or admonishment is not very uncommon. 

The poor child never gets the opportunity ot eXperiencing 

tor himself or using his own bra1na. The world at lar,ge 

doea not oons1et ot anxious mo~hera and teaching teachers, 

who will cont1nu.all¥ 1ntom the srown-up boy or girl 

what. 1e r1ght s.nd what 1s .-rons, what ahoul.d be done 

or what not. They will haye to t1n4 out tor themaelvea 

and bump their heads in the process. 1t neoeasar,y. 

Why not then let them bump \her heade whUe they are 

etUl young and growing, and 11183 eaaUy grow out ot 

the unpleasant consequences? The aore one th1nka upon 

the matter, the clearer it becomes that 1 teaoh1ng• in 

1taelt 1e an ~1t1o1al method ot education. Give the 

ohUd hie work, help h1m 1t required t.o do eo, but 

otherw1•• leave h.lr.l\_ alone t,o continue on his own and to 

overcome his 41tt1oult1es 1n h11 own •at• 



J{a.vins 41s()u.$11e4 tn ;tJho~ · $ome aepect$ of 

·~h~ 1ncU;•U•e1 method c>t eauoat J.oll, •• $hall now 
p~ooee<L wii;;h \hie 4$scr1pt~<>n ot tb.e pre$E+t1t lnveattge)~1o~ 

not1n& 11Qw tar 'he ato"m~attoae4 ~latms are Jus\1t1ed. iq 

i>raetl<Je &.nt.l wb~ no l~t; is 1i~wn on t.he sttbJect 

tri '&$ilel'~· 

,_; 

'. ;. 

' . 



Atft inveat.~sat.~.o·n which ol.atma Jc;1ert:tt1t1c 

value rnu$\ b$ o~ted. out, ua<ier .cont~olled ~ona~ts.Ons, · 
qQ. mU&$ prl)d.lJOt ·results wh1o- C~ l)e .. me$.$\lrfJd. G\)j·ecttvel 

subJect iff Judptn~, · •hUe sivj.ng eea.er4 diref!ttten anci 

p~ost to the egper!Jneai;, mus' be· ~1~1aated as t• ae 

poss 1bl.e wht~e tl:i~ ao\u.81 restU:t.s are • oo:noerned.. I If a 

41ff6r@i; •ipez-1uien1)er· ~ttrriel. ~U\ the Saitil .ezper~~nt,'. 
. . . . ··v 

X$ must. eet;·the same .:rta\11\sj Wl18tl\•r .he·<lc>&s it .it~' 

Ohltli o~ t,be ~~~th Pole, 111 t.he 1ear 2000 ~~ Q.. olt '-n ~J1e 

tev · 2000 A.n. and. tvea J.t he· e~lGJfl a <l1tte~enf, 

\&OUlque. ·the; ·tour\~ a.ecad.e of tthe TW$lt\1~t.h Oenttir¥ 

td:U 'De I!Ja\1st1e4 w2<tn nof,hing 1ts$ '""' $tt least., ~n so 

1 aro tu!( · 1• #:t.1 4om1Qat.e4 bf ttl\e d~s ot pl'qtd~cal. 

l&c1entist.a. · 
St t,l1em t.a• met.ho4 ot 'he ·pJqsiOal .science$ 

which l:las ·a.eve1c>ped .$.11\ce ihe 'time ·ot Gal.Ueo * has 

btea rttsartl14 ttS \he· dnl1 me\hod which can procluce such 

qbJt6$J;t&11 true ·re~~ts, and co~s&qttent17 a$ 1t.e 

, itltlaen.oe ·•~•ad. 4v1J!$ \he JU,;Qe\tH~tnt.h aentur:'l, J.t. 

was app11ed t-o almost. au. phase$ ot learnU.a • '~sttorl, 

pstehdl:o$1; phU.Oloe;.v· ·~ sq on~ 'In ·edlicat~n it, led 

to that. craze for meuurement •h1eh oharaetert•e• 

.American pedagoai.cs. 

aecen.tlr. , however. theJ-e -~ b,e.n a t.~nd.en0:1 

in t;he t1ei4e ot ~h.e· $o-calle<l. oa.etateawl.aeenwtss~·· 

IU)baf$tAlt to tu.rn aeail'i$6 the 1n<i1sQrUtitU~it.e &ppl1ca,1on 

ot :t,)le methods ot research :$u1table t.o the pqstcal. 



..-.. ao .• 
t.het~ own which a:r~ tnc~re partle\i\lvl¥ &ia13~e4 to tth•ir 

$.tut*e. fh.ose whO tak.e ttp ~h!.a .stte.G4p,~t ass~~' thal 

llwnan taotore .are n.Q:t; .e.l,w".s Jll&aeural>l~ 1n ~h~ $$1\~ will' 

_ as the proper\'-es ot *'~l \keq .Protest; al.so ~~et. 

tllt mech.an!s,ie and mat~~~1altstJ.e ~t.E!rp"eta"~on ot lUe 

to tvh1ch. tht doml.nat.1on ·ot tl:l.e p:IQ:.s1oa.1 .sc1$ncee .baa. l.$4 • 

. . :tn tJJe ~res~nt tnveet~t~o:a ~m~ mat.e~A.a)., 

namelY t;ohool cb.114ren. ·~tld. •he a.pp~$1s!Q.. of l.a~ti 
< ' ,- ' , .• , , • I . ~ ' 

tae,ors .a•eh. as te~1t1 .Qild t;neen1tv$ ar.EJ 1n.V(t1v·e4. 
r •.</ • • •- ' •• •• ' I ' 

Th$ ~nfffettse.t;.lO.n 4tta1a W#;ll\ tJi.e lipp:J.&oa,1o~ ot 
! . • .. ~ . . . . • • '\ 

... 
group .ft ehAartn was P'l1t.· oA tb;e ~ttdlvt«u;~:~o ill$;;~d t• 

• • • • . . • . ' . 1 

' 
a d.4:JtJ.n1te pGJ:'i,o~ ot tt~Jne ~- ~~ meaoe ot O~$~~ 

ol;$erv.a"'1G.Q• e~ou.~\e meaeurem.e.n~, a ·CFit1Qal. . .tnt.•• 
r ',, ' ' ·• ! '. ' .. 

pJ>et;a\wn r>t ®~a, m4 ver1f1"af,lqJ.l (!t results un~ 
, ' . ' ' • . ' " I . 

·' 

d~tt:eren:t condlt.4.ons .• cwta~tJ. cqnolua~a.s w~re f.WJ:-.tV¢<1 at 
I •, •I : - ' I ' •· ' , 

ool\Oernln& the applioa\1Q..1~1 ot bd1.vt4ual. met.~a,4 ·in· ov 
., .. .- . ' -·: .-' . . .· .. . ..... 

sQhools. . ·;lie ftadtr .~U.l ~itt' \ha\ $hN~\lt ,t:b.e 

~v~s~tsat.ton an at,~t •ae. made ~·. use . ob;Je•1"f1v,e 

mQ't'J104$i a .. $lance -.t the ta.bl·e o.t ~ont.~nts wJJ,l ,ehQw 

that the who.J..e ;approaCh t•o 1Jlt,e su'b..Jeo\ was ot). t,~ l~tUl$ 

crt ~b.$ m$thod ,Qt t.ht pl3l.a1~·e;t. s~~encts·;·• ·• ~t. ;ilhtre 

ta.c't;ors .su.ch as .tnc.u;;nt1ve • pe~stY~anoe a.n4 · ~f.\ls~ . . ' '\ . 

w~e qon.~~rn~, \he per.sonal. Ju<i6m~ll\ tilt ~he ,\AvestisatGr 

bad. •t ae~essl.V tQ J)18N ~ blpo~t,antr 1.'01\t.. ~· 

11\V$St;1gat;QJ' ie a~ p;re.s~n• ~-:~1e to ~te bow ~Qh an.· 
'· . ' . . . . 

tn.v•s~~'lo,tJ., Qan be ~14)4 cu.~ ,wit-hQ11\ i.hloa pef${)~ 

et~m.n;\ en,eJ"Ui $n~o. tt;n.e t1el4• .~ .f.&el<t ~"~b SA 

iJlVI's\~'~tJ :ff0Ul4 ~e ,flt'f()1d r>f rnttc~ tba' it ease~t,ial 

it ·t!'d · . ers · na.1 :tac\or 1s el.:tmlfta,ed. · ~ lflet.h: d · . . s P .... <L , , . . . . .. ; . . : ,. . ... . . . .· .Q ' 

' < , •• 

phq'a$.ca4 f4.0~,n~t.'S sei)tt( to tall ahQ~ wh,~P~ e.a:se~~~al.1.1 

Jlt:amaA. fao~ora. N'e ,QQ.AAerne~ •. 
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Illit1a1tt,' tht <)bJeet; ·Ot \lie· •r.ves~l&at-ton was 

'twotol.<i: : C l) ·to c:tLs·Qover wll.e,h•~ a. pupU wUl. .cJ.o 

'be\\$1' · when he wontJ · ~dlv~du.allt · tlld. when l3.- .-,c;.,ivt• 

· lastruotloft as a: member of a ·<=l$.Se o.t:t.wta.fi;f Gr \~t1 

· puptls: the ~~~at.an¢ee tU14e~ >wiltoh ·. t-• tllYetU~~t.s.oa 
was 'o~ted. out. did. ·.-t $dti1lt of· &!W: d.·etln1te resul\s . . . . . . ' . . ' . . 

b$'~ · rea4hltd. .a$ · rc:ta&Tds · ·~h1$ potn\·• • .. ·It \h._.eto:re tall.a 

a:ria8$ · a <:U;ttertat · teolu'd.que is: neQt$ilaJ:7 f~jr it.. · .. 
' ... •' (2) · t.o··tind whe\hw •11 :,,upU~ w~l l)eu,•tJ..' 

·~ ·"•411 'bl the 1iidivi4.ua1. me·~h04~ .an.a 1t rtG•• wh.at, ·$ype 

· ·O~ :t.yp~s td. pllpU.· f1Ul benett• U)Ost: · fth' preseJ:t' 

· · ~nve$,J.&at.~~ te · clliefU' oeno~n.e¢ w.t•h 1il1l.a ques'l;t.o~· 

~s obJect; mav ~hu.s Qe .et-~•·eu a$ 'be~ t.)le 
~&mi>ar~$on ot .f,be or4~fllr1 ~lass•\eae~ aetll.04 as we 
b.ave 'it 'ln. our eo~l~ to-49¥, t.£1 1)he #.llti1Y"-~al f'Jlet~d 

as 'J:ttrp~ee~e&t" "bT tke ne.ssl$nm•Qtfi ln$\'hoi; wtt~ ;-.ett~·GACUl 

·to .epecitU. p~U .ta')tor• ;SUCh ae.· :t~·na41~,. 1noent.~¥e 

·and "oo.1o.econom~o llac~u.ad.; · lllNm\l.l tpl&ltlb&, 111~ 

· . ~ue u\ltvta.u.a+ methbd sUlv e. j)e~kiJt· tl)>e ·Of pupil. :L~v1~ 

.· · :unt-.r certain eon;tU,,toll&. be~ter .~ a. 'a.t.tteJ".entt WJ>t 
o·t pttpU. •1f¥h a dift~r~n~ 'D.e.ekt!WOumx .... 

· o~vio\it$11 j ·t~e l)~bl·~m i:tJ ._,t ··s $1mp1e as 

· tu\ 'at t¥7&,. e>a(j ,overh\tad vel••• ~~<1· ·sJ.Q.J valves wL\h 

:a.afi"•I'EJnt. types 9t · tnslues \l~e~ ·<ltfteJ't~tt\. ~e~G ot :. 
·c;ioad.l,lons. one ~oan ·oQm,ar~ t-he: test ·114lort.s ·obt.dae4 

. whelt"~h~ ·1ndtv14tial me$hod '$ tm,plo;re4 ·112.\h ~-oae when 
· t.b'e olaSS<!oot4a.dhiQS m$th.Qd it · Ut?;O~t .arid Ort ~t; fP"01lJl4 . 

ciec14t whlo». ·m.etrho4 is J'¥1Gre suJ.:t.abl:e to~ a pat'\ioUl$.1' 

· · pUp'lt ... ~. certas.n· oon¢~t,a,()na. ·JN.'t ·~J3.t pu.pU 1s oot. 

. a mttoh.Ute whe:oe $f.t$Ot~ are tU.t-eo\la' mtaeq.r&Dle. J'O:J* 

· a11· we · kft(tw ~11$ ltvitt~41lal.. methOd ml$ht.· pro4\iC(t a muck 

bett-•r t.ne of pe,-son ~ the lon& rta1 and. yet, produce 

· 'wo'tte' e$\mlit-.t.J;on re$\U.ta ~han t;be ·o1ass"""t.ea<=l11n$ 1llet.ho4. 
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Sucoea• in lite, oha.raot.er, peraonaliV, teeltng ot 

reapona1bU1t1 and other menW, moral an4 social 

qualities are not 1mmed1at.elT measurable and 1t 1a 

dou'bttu.l whether t.he7 azte measurable over a long period. 

Bow w1ll such qual1t.1ee be atteoted by 1ncU.Y1dual or 

olaae-t.eaoh1ns methodt It w1ll be Y•r.J ditf1oult to 

nol'fe obJect lYe means ot measurement to 41aooYer th1a, 1J 

indeed. 1t '-• at. all poaa1ble. 

ln aaking t,Ma atat.ement, t,be wr11ier 11 awN'e 

ot the atttlllpta ot modern PIYOholog t,o nal.uate all 

lt1n4a ot hwaan taot.ore by 1aolat.1ng t.heir easent.1al 

oonet1tuent elemente and then mea1urlng certain apec1t1o 

external reaponeee aaaooiated w1th \h... Valuable .. 

woh ot t.hls work has proYed., 1nftellJ&enoe t.eet1n6, 

tor •XPPl•, man.7 resUlts tor which I01ent1t1o Yal141t7 

1e claimed, can onl7 be viewed w1t.h aoeptic1aa. 

For theae reaeona the preltnt 1nYeat1&at1on 

doea not. ••t 0\lt t.o atu«v the relative mer1ta of lrld1Y1-

du&l an<l ol.&•s methods w1t.h the obJect. ot d1scoYerlns 

wh1oh 1a 110re suitable for 41tt•~•n1- tJpel ot pupU• 

1b. An1 abeolute aenae, that 1a aa regar<la deYelopmen't. 

ot o~ot.•r and peraona111ty and ao on, but ool1 i.n eo 

tar ae 41tterenoea are nYealecl b7 110d.trn t.estinS 

technique, It this technique 1e eoo4 enoug):L t.ht 

pupil•' acoree ough\ to indicate wh1oh met.hod give• 

them a better underatand1ng of \he IUbJect - in t.hia 

oaae ma:theaat.1oa. ln this narrower aenae DO one can 

obJect to the ac1ent1t1c value ot auoh an 1nvest.1Sat1on. 

Even so, the Yal1d1t7 of the reaul.t.a wUl b• que•1f1ona.ble 

as tar aa auoh technique haa 1ta ta111nga and ehort.oom­

iDpi t.h.eae will be dealt w1th att.er: br1etl7 eXplaininS 

the method of 1nYea,1gat1on 1n ~e tollowtng aeotion • 



seo\J.on ot a Std •. V.Il etas~ ~ 4. t'-O.~:tth Af~JJ.>M ·m1:$H ' ' ' . . ~·. . .• .· '.;. ' 

·CO\Ul~ · school: 1~ 1e des~rJ:o~4 '-. 'ld$ · $A,i ~· 
tol~wl.ae two ohepters. The· st~4~•4 p~ o,f ~e 

tnvesti.$ation. 1$ in th$ ~tute. of. a Y~tU'.1()~\~l'l t~ .. 
th~ 'J."es\lltt$ obt,ainetll ill ~he f*t$t, a~: ;t. w.,~ .Q~~~ 
~ou1i ·11l 11.wo u.rl,)an gUile• scibools; .~~ .1$ d$$Ottn•' 1tf . 

"I", • . ' ' ••• ' ..__' ... • ' •• ~ ' ' ' ·, " 

A$ was tnl)ntioflet abov•• ~~ .ma~.b.~t,;Q$ .. ; 

s('l't~o~ - <J~nstst,i~ of .19 pt~p~s, 4 &J.rll · • .. 10 :))qlf -

ot a sw.. VJI ·. cl.a.~a .. t.a· a Sout-h ., .. ~~ali .. tn.1¥e-. .Q9~tf1 

lleluJ(I·1• It&.$ uaed ~~r· \b PUI}>O$• ~:~t ')~.' .l~1:.J_t·'&ati~A·. 

fber• V~tl'.e a.bou\ ti;o olU.ld.J;'IJl .in Ill&. ••*~• .~35 ·t>t 

wl1ol!l mt~t .~- t.he se~<uu1~1 .et~ .~~ ;;. ,1,4 ,,)4. ;J;t~. 

A tea\ure ot .,h• .scQQl. ts \It~ la~~ •b~r ~f _po., 
.o~#en wl\c a$it.•n.d it.. 'the ~v.s$~$\0~ ·~· .• .. 

tu~l~ttme t,~s.,b;~. on ·the ~aw:e .cit ·\he,. •~o~ ~~4 

. taU$ht mel!h&mt«.f,~QS ~0 · all 1;11. StCt.l~~ -~~ •. 

.. flie ·•Xpertmen\ 1ae~ed. t9I" ~ .:ft4le. itl~ • . ~~~ 

w)lioh ~e UG~ i~ll·· Vl:t ;ana'h·~~(;$ -~~~'Q·~ · .• 
Ct:J9ere4. · 

,_, -- -·-

.. 8ti. l!QQ1 ;OM,~ 'f~O~~~; 

ll~.tns .~~ ·.14-st- su mon~~. ()t '~' .ree!t .th• 

¢l&fe e$s ta\1f,hf; in th& 9~~ wq., .. t;e,'t,$ we~$ $LJtB 

.anCJ. a .fUll ~~•o"- of res~t.s lt"P't-• . 

. SlX :IIO!f1JS~ lNDlVXU!fAL. ».gll()I?-: 

»u.t-~n& t,)te $~Col1d s~ lltQSltr~ ot .~-. l·te/P. f.); 

ol..&$$ was pU..to o·n .ifh• a.;s~ent ·•••iio4, •~+~t. .ts, wfe~, 
$j;lQtg~,n's ot wor:t w~re ~4tx1 oU:~r ~. t1,p94 .to.n. 'o· . ' . . . .. ,_ . - .. '' _:;,. 

e.a~h..: men1-ell' e>.t ,,):te Ql$.$1 -- .b,e ll~ w continue ,J.n ll.l• 

own wq~ ·1!lle ~vea\~tlqr· was P,~eu~t. .au·-~~ ··~• $'1-
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· pt:e ~1.1 ~' neoesa·ar~ · h<31P• · ·· · ' .. 
,, •f 

I o 'f. t ' t 

tbrO\l&hO"-t. trhe yQa.r tJte elatE~ llaci. $U per~~tl~ ot 
' t i ' . . .• : J ' ~ ~ 1 • ~ 

tortu ld.nu:~.Eu~. eaclt p.er week :t9:r tn$t.lU:!$at~os.. . tA*'lf 
' '.. ' 

mtan1i tha.~ ~~ sQhQo~ the p\lpU,s ~d. ~o~r ho~• ~- wl1.$o:b. 
... ' o ' I • ' I ' I •' ; f l / . ' ~ ' . ' 

tto ~omple'e \lit wee~'' s asstatnn$ftf;• 'l'~t,se w;bo C()Ul4 .tt$\c 
' . \ .. ' ' ' '. . 

completre '-t tn -.seb.Qo). ha.4 ~o dQ- to a1> . home~ 

TMra wet"~ aepara.t;e as.aasam~n~s to'J! alet~ 
• I ., 

""' •t I' ·,.,! 

a.t4 :6~~e~. Thet were )l.a$ed out.: :~~~r:en llo~ 
~ . . . - .. ' 

tno~iq e.' "he :m s~n& of t,li~ mat;laemat~c• pe~to4 • 
. ' . ' -· .. .:..: 

t1swul.7 $.~ w-.s · .neoeee&-~1 t.o po1:nt Qtlt one or two -mtost.$ltet 
1
;f Vj • I , ' ' ~ ....... ' • 1 . 

wh1oh re.au1ted. trrom tau.ltir ~ll>tn~. ~ Oil soiDe ~<;~aa~oll$ 
~ ' ' , · - i r .• • • . 1 • , • ; 1 • ~ ,.'" ··, • 

to give tb-en1 a. t~w t;;lps,· b~t. ~hG &.ila •as ~Q ~ve a.ll ,h. 
-.- : ' • .• • • "l ' ' • ' . ·./ , 

neQe$aary .tn•ttuct2.GP"S tn the ~.at$~.;ruut~s. 
•! )' 'I ,,• ' ; I ' ' o •', J;' 

As s~n .as a pnp.~l l\a4. oomp1et;-, t;~ we$) a ·· 
• - l 1 • • 

' ' -

us~gnme~\1 he b~QU$h1) Ms w~~k t.o ~h~ t.tao-_. · ·wu·• 
. . . . . ' . 

~J'l'*e(:tetl 1~ -$:nd po~t4ad out ¥n~s~et'i ,.v~~1• l;le · ~(,~"· 
I I ' 0 

on. 'hta r;u poes;.~l~ ~ moot -O$~s$a ae•~• :t,lu).' t,her• 
J,. • --./ •. -.11 • ' of.· • II 

w~,e onlY n~n~~.ael\ .~ \tlb.e ~1~Slh QU_~tte ot11t(!)P t;w~ . ' ' . / 

pttp~a b~o~ti ~ll~tr tJ()rlt at.. t#hs a~e ·~im~· wJ!le 

cr~~e~t~' d."' ·~it t@~ too lo~ '4$ the; ~~~~~tis.to, .· 
. ' • - - , ' , • • ' l• . '~ . ' • r . . ' .'" •. ~ 1 . - • ~. • ' II 

bta.4 "a."l:l utJ ~~n:tt t~s ~orlted ou• .,.. aoco~o• w!..t.ll 
. . . . •' ~9 ; ~- '·- ' • . : ; ' " . : •. ·. . . ' ·, ·, ' • 

wha' ~a.s ;req"trtd. On scm~ c~Qa.$.~Q~s, ••u~U a.n.er-
.. ' . ~ ' 

a. Frtd.i\1., t~e wor~ was eo%'1'eo'be4 a$.11o111f. ~. l3.st14f4 ~aolt 
M •he Jt.n.l."lft""•·n:c:e~!~... d ....... t. .... ..,. · """"""' w.•·t!o+-"",,.e·s· .... ,.. ..... ,.;. ""a <h• -W. · . .1.~ Ytf,.;LIIi~I\"'"¥'J q~ -~:Q, 1!1•~ Ul~!!i"'¥~ . ~W"'+W. fol'ljJ , 

c' ~ '...!. l C 

poPt,e4 au$ 1ll.f¢ttte t}te next. w•·~kts fl~!\1fllll~a1; w_u 
, 1 I J t , 

0 
~ 

0 
..: o , < "< .J 0 : 

· $a¢kl.e4; Wu Y/4$ V~ir.¥ i.JDpQJ1.~~ $e$1Ji4 t;hat tthe S'!lbJe~t, . ~ 

.. 
i.n4J,o-aJed.. ln ord.~;r lie lt'Jep " e:tae~lt oa 'la~. •o.-k. Ao~e 

,, ·• ''. .: ' .· ; :'... :·· :;•) 

.,. •e.o)L pUpU,.• ;a feoo~ ~hee; was 1\iapt. 'bl "e a.nve$•s.sat•~ . - . ·- .· -- ' ' . 
; ' . 

~w.tn& the dB.\$ ot oomp1e.1oa t>f faaoh weelt1lJ us·Q~1; 
' 

~ whet'ttl'lt~ p;vgeas waa good, $a,.lata.¢\<tn' o~ 
; ,. 

unst.\~J.rst•t.o%7. ~. · 
f~e ,$,Con4, balt <:t vll' 11#11/f. Wafl 'W~:J.b' ®V'&t,ed, 

..,o A$1J&~il'\ ·work except tor r>'*C!J ~·a ~t pe~iote 
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wl1~¢l1 w~e ·-qetd .tor 1'if!e.~~·:- <»;fl& ._t\QJ,;. pe~Ao'J~ on. 

t,lut ln.,.od\\o$1Qn ot :t;:b~ -~-~- ana. .hell Qt arao'&4~ • •• . ' . ' • . • ' . '·j > '·" ", ... · . . .... ' 

pe~1o' on. elt.)>4aPt.,op "nterD~ ~~_... Q.n a tett 

·<>th&Jf ~~QJall4onlt t~e at.ttn\:~()tt or t.lte w~l• -class waa 

¢~e~$$4 w. o~a~ flW1lb~tns bl,.ook$. ~- ~e ·ciO\titll:H, ot· 'ht 

woJ*k .... 
' 

~ tti'4t·t~•• two •te~e ot'Ln.dl.-U~ 
work JJ.Q J.lae'bra aes'-tn~e were ~4ed ou1't as tlltl 

w•.re flO'S; ¥•t. r~adf • ?fll;lfj M<H)~{t~a ft)~: \lt$ 't~ ~t, 

t-)1(; per4.td cov~rfA · w ~he .a•omt\r; a$et.pett\s ,.meed-s 

til• ptrU4 co•J .. e4 b¥ 't-ll.t al~ewa ae•~$iWtmli b1 t,wo 

wt-.a. · •te ~teeci ~ot.· \'>,e 0<1QeJ.~J~ea ~ ~·i~vb~ . 
tao\oa.- as .fi.O 1;$a~hlf6. ·W$$ I!Q~e $lt t.~ ~·•• ;pfJr.t.t.Jds .. 

:ot t~s• \wo wtt~· ·wJul ~.aas was ·o.otn; ~l .. J•lle.neou.w 
~lc$a ~cl tteet ttap$feJ (;$~• ·~•lll$. ~e'Q~,. PP• 

59 .• 16l) and 4~ · t,b.e bt$~tng ·ot · ~-~ liJt '1rb:t t.\¥0· w~eks 
~ ' ~ ~ 

u~ .lnve$t.~\()Jt ~Afo•fli tfhea bow .... t-h~, · w u· 
·. · · ·1· •e ~·~·""~~ t"-~t. weell- 'Whlcla wu .,,.. ~·· sA._e •>b.~'" .. Qtl'JpG~-~~,~- ··J, ..... -~ ~·.~-~ ... ., 

e.s· -~-~ ottt ~~•'•" ass~-.eat.•· 
. '••'-• ot ist#$t• ~o ~~~~ l!i~.,ee · &&ll we,..e 

;ivea ~er_, mott'b. ~'lao'Yl mo~e ·toJ.l 'the JQke ot· ·lwlplM 
. . 

\h$ p\tp1'1s .~ ·~ ~l$f01'&~· PFO$f,G.$S. T~t~ mtWlt$ 

were :not u&et\ t~~* art~ p~oeet;J ot ·(lOmpa,rf,s.~tJ,. 

~r t.h• ·lat;fler p~o*e $~~,- quutm, ~exam~ 
~to.ti~-.oa ·--lea w~e aa". · 3.p:•ota1 •·~e was t$ken w.Ltlt 

1>he set.t.t.M ;,a$ fll$.#lt$Ns o.t · 't;;liete p~e,_... · ~e. ·at~ard 

ot ~a$4'11$ l'JM k~' <tonatt~~ as t a.f*·· aa .P~&6.,Jl>JtJ ~~~ 
out; tll• r·•~· D,.e •'t!Jil'~t"iMl ~-• · qoad\i<itied at. tib.$ · · 

end e>f eaoh $ch<t~1- 1H~nn \Uld-Gf proper, ·etamlrtat.I..Ott 

TJle ma.t~• ot t.ll.t tU!at; .a.nd t~49~ qaner4( 
tee\s an4 aluo tthe: marl.ts o-t ·1/fhe ,..,.4 ·aacl toll.nh ',_,' ; .. ,"-' ' ,~· ', • ,,..' r .,_ ,•~. \. '- • ,,-: . - v · -·. ~-. ··::·-,',. , - ·"> ·,, __ -., :.,., ;·-

qij~l$t1f ·t.es•s. w•~$ a4<lt4 ,f.Jcfp~a\e~ #or taol,t o# t-llt ·. 

r4:netetta ,pu.pUs. .SQme of tb.em qbtra!4e& a,. htahW tot-al 
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t~J.t .t,Jle •la.sttt.wo ~et.'"lnS,_ showiag &tnp~o1'otie:1'lf; ,~er··iib.e 

Ui41~1du$1 111e,~d~ ·t4JU• •t-hi:~S Qbta~ec&-. ·$~Q.et · 

t,ot,al;,show~ that. ·•he ~~vi~ Jf!e~ll~>cU.tt ~11· :!\ttl• 

them ·:$$ lliteU as \lle ola$e~:tts.o~ ln•t:~~i · 
. ' ' 

''~ 4at-a wtre oo3,l~Jo$"- for •••~ fJt ~­
nJl14l\et~ pUpil$:' ·l.>l't,!•U.J.etnce qt;totJ.e~•'•· . \$~.~1.,; ,, 
1n¢J$n\J.v•• •• ,.l.t•6COiiQmte etta\u.s, :hea~th. Ui4 a•bQtja,.. 

~•o~. .these ·weJtt •b.E:I\ ~~tl wJ.tt~·-~he' lf9rdvenienl 

ae· sh()wn -bl' W!t -e~tl!ParUI!J~ ot etass~tr.tsOlllM. :e.n4· . 

i.rtd!v~at met,D4 tea\ .seores, :wJ.ttlt -t.b~ ollJJ~;~o\ ;o't 

d.t,sooY~f"iq. wl:l.i~b pe,.$~~ 4.'4el1~1'' a~ ::e*"'"~en•at: 

eo·ndl~WJ!l$ aJ'& ·~tC.e$aa.q t<>tt 1\10~$ "' .. J.n.cilJt#.~ \1'(),~~- · · 

fh~ ·\:e$Jilqu.e ·w~~Cb wat app11tcl ~- e.~fh ·•ii:$e'· '\lltl 'be • · · 

d.s~¢•1bed ~- t.be to:l.1owln& cbapt.W'• 

.• Jl4111;~1flR~;-

·, . , . 

.,l:l$ 4lsJ14Vant.,a&e& ot •~r¥#.Q6 OUft -\­

b't"$et..trioa itt ·~~U.s r~q. w•:re; t~AU¥ ~p ·.sma.ta.· · 
·zaumb$r ot pupUa t.n· the classJ· t.ott ,f'el$.@1i :~orteii.\,Qa 

•~~~~~QJ.eJJ.f;a \~(;JiG s~\114 have b~~el\ .a\ l~a~i 't,h~1 ·. 

P~P~~s. 

fhe t:a#llet,t~ pupil-s weJ'ie fllit" tet•otet ·ae~o~ns 
to th$ st.a\lGt-t~ JJeqq.$remen~s ot ·.a.o~~8.01;t'. · De¥ 

,epte$$-~~ trhe · whOl•· St,Q.. V~l. l&iith$-t;l4e · <4.MI w-la.clt 

3.s u.$Ually a ee1e~1 •&'f9UP. . Alotoe~•~"- ttl'aen· wfWe 

5p PllP~le ~ll 1;4. v~:.-. ro~~t1;:,· .. t}'t•. •'h*ttJ..ot~ 
.sEtQt.lott pnV¢d t.o. l,)t a t.e.t:r-17 a~oa. s~at.ts:l~~a:t -~~­

as \Mit' .een~4 olMa ~- wt~• ·,IU~rU.lQtfe4 ta~l-7 

re$~at~ -.one th.O-st ot ~h~ m> ..... ttheat.lo• ta•c\lq•· 

· !)l.& Mtt<fb&tf&af,J.o.P. was •~'" .o-.i •"lila. A 

S~d. Vl~ -Cl~S r h,.enoe m&~htmat;.!O.S ' WA$ a ;~ 'Bl.i)~··t. 
' ' 

to ~- a'tt t,ile ))ea3!.-Ji&S ot tth~ ,1/ear-. .4\ :"U14 -.ve . ' '. . - ,.. . ' . 

~•-en 'Qet.~er t4 .laav$ had. a clat~ •h~- was el,rea41 
• - . • • 1 '~ 

' l . . • ,.. • . ' 

tNJ1l1~ wi"ll. -~ .satz.,jeot-. W<:t-4 the fi*&me resu1$s 
' ' · . l 

0 
' I' 
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have -baM '9l;rtatn~d · ~t . the -Qla$s h&A · bee~~_puti · :QJl · f,he '· 

lm11V1du~ m$~h<>d .. t;o'P t-~• tU's~ e#.~ monttllS ~ ·on.~tt4• 

c1ass.;,1>ea.ch"'~ 111etMd. fQ:r~ t:i:Je s<§oontl ,a~ •IA.N -~s\~ia4 
... 

·th.e ;vt~l~ · ~a-as w~t U~l~,.~pe,ld,~· 

Matl~~'iot1 11, t,aus;b.t. t~u.p .tll.e .m,li$.11#11 Qt IM$l.•l 

a<loo~~ 'o a dtci.sS.<Ut .tit tla.e ~~~~•- cortdnt't.~~~ '• '. 
~rln3 tih& sb: !(lontltS :<>t cl.eas.w.f,e$;fj~~ At.r!J$~ wa·• 
u..se4 .. qu.i$e ott<Ja · ~ ;'~Pl~~~nsi · tlhU$· 'the · IUJs~en~~ 
w.e~~ lU"1t~en; enttf!e:L1 in. ~1~h~ · ·· 

llath.amat.J.,Oa was \he o~; wl.l~ett .:,~, .,, 

\._(1 :l$l.tY~4 me1t~' 4\U'- ·~he -e~<Jol(t si• ·!®~~ · ot 
th$ .ve~. · ~o oth'Gl' -Eh')MQl ~utJec$ii -~ t~lt lit l:r~ 

<J~n•g wq and ~or tM pupU4t w·$•e .~ ·pt•esl4 ~~ · 

~'-~' ha'fe t1'6l~;nd•e4 t:hf)b' ua~e~~- • .~t,· .M \ht 

sen$·& o.t .not ca.os.ne fhem ~·tt b.7 oopt._ ·d4W.. \}h.• •~~'• 

f#'()ttl o1t;h•s· 

/t!j1tM{~~JtS1· · ' . 
on the G't-Qr hand., ~ tnv~sfttp.'l.oa .-as- ; . 

e~t.M .ou' .f>V'Qr .~he periQd. Gt a ·;v~~ ·d~lrJS wht~l'i ·'tll$~ 
t~e . t.nfe~tt~iS&tor baA tu11 coll1~1 ~ q.# ~e ·olau. rb.il 

p~•to4 was ·ao~ tno~ '*'o .Bhow ~f1f~D.lff~·· ~eaut~lil' &td ''· . · 

is claimed. t.ha'. much· $~ea:ie:r :GiSPJ.t.t~~ee ~a.Q \le .~t;t;acb.ed. 

tO 1th~se XS$Slil.ts thaD. Wt"Jt114 have- oteQ. ·~· case $t t.he , 

~nves't!.~t&~ .had »e•n e. s\t~etr$.\'t!he ·echoo1. wh.QH •~ltt 

fi'Xp~~ttaen~ was perto~eti.,, vts~t~ 1~· · onir· · ~'VIQ · tr '~)rtt 

ttmes per week o.Je;> ·a pex:-~d qt •~f;~, ,~~ t~:c A1ont?ll$•• 

the ,1ayeatttpwr JUi.h-eacll ol· th$· at~&t.. 
I 

p~g.lit we:U. ~ we$. Ju1;$.i.~t'Ha.t.t4 111 · eaQli• · , ~t, . ....,. bEi , -

.o)>J:tot$4 \ltat; t~s has •· bt&r~ ·O~ t~ o'b,••'t•l\7 
$t t-he $.#per1mentt. l:t; w.Ui be $~$~, b4we•~r, ~\ 1' 
woul:a .bate b&t>f4. .ftl.i;Ql· ~~o' t-he t•vls\t$&\4-o., tt th$ 

'\' c • • - : ·,. • !'' '. ·• : ' • 

... vest~e$tor .·had b~.,. -~- s~EW -t..<l•· ~.btl ·.s.*t•t.J.(tn. 
the ~.,~~•itVJ.t,:~ofi. dld· ao~ d~sr.•ti t,he 4~41~_,. 
': ., ' • ·-- ; ' • • ' r ,· '- '; : ' •; •• 



e()rttpl.eted (e~e ~es~~ertta e~ ~e~~ok,s t~$04), bu\ 
• ' ' ~ ' .. : l_ • ' ! . 

a.:b :1ih$ $~, t?~e ·.Sll. ,at.'\t$lllpt was . .n$-d.e t9. ~oQ~()l- ~~M~-.. 

proct}-e $~ tile,~· ~b~ l?es~ts •9Ad. be a~,te~t.U ~Q·~~f. 
. • • '• .~ .; .·1_ 

r.el:lJlllle. . · 

i&&t~l!§ l\ETl:tgD ·OE,. :tNV:EiTI§AifQN• ~</~·)\i :.js:;J' · ·_ ~~~~ .•'.J&riV;<?i _·. ·:-~·- _ · .10· - 6{/"jr.tl!··. 

1noeptlon ot th<.'l .... td.e$ . t,o ~,-~s'f!.t&a$e. -~~ e.pp~toa.~~ 
.- ' : . . • ~- ' ' t ' 

of ~*1di.v1dua.l.mefth04. !f;,o t,.b$ .~~a~t~ .. ot ~~~a~~os.,. 

1t app*Jai"Ehi $a~t :the ~es\ . plan W<!i~d. be :to ~ .~~ .. 

pars.tlel. Q3-a!iil~s .o, .~lte sru,ne $-V~:r,~~· .1At~l.,~tge~¢e .,. 

otll.~~ .taet.a~rs .. ~uch 1.\s &6$., Mal\b.,, $$~, ,$~c .. ~t~~P~•t.o 

¢oatattt.~U$ b$~ .a$ :t~~ &$. po~$.l'b1• lJle ~f!t~i ~" t.~e.: .. 

two .. ~ttp;S ;'!lit .. ttlle ~ne. q~&s~ w~r~11$ ·t~, ~~ l.~~~,t~..t ~ , 1 ,. · • , • ~t~J '.\\·. 'i I ' 

ll1t!thO:tt .wh4.~a ~ll~ o.\h~r was t,aupt, .~·\he ~·~~. '!~~ 

lt the}" .oomp~et·ad. .. the. s~~ . ~f);~~~~. ~u.r~ .. ~~e a~·, 
~$Ju~. t:tnd . va-~~e ~~· ••~e . ~~~\$, ~)'te ,~~~ . wb.*~h ••~•& ,. . . . . . . ,;.J' ' . ' . 

the. ~.e~ .at>~raae .ttl$.f~ would ~tt Ut<i~tB-\:i$4 •b.~ 
methOd was t,l'!e ~~t..•e.~. U tthca ~~' isqe •• ..,~eit' ~ 

:repea$~4 vrtt)l. @ ~l~'r N5e .:fF~u.p t: ~&¥ ·. ~~·. .~, 3-'t. 
could 'b&Ye bet7n ~b.pn wll.ethei.' tn<itv14lul.. ·me,~td. w<Jl*lts 

• ':· • • • •• • • • • • • • •• , • • 1 • ~ • • • i"' .. ~ . '. ' ! 

})<:~t'r w~~h o).,d~ P"P1lsi! . au.:~~. ~ .~ttv•s·~~~iA~ 

pe~orznt~ wt~ $ti 1:eas~ t~T P\lp.A~. :"· t~~·. ,#),~e~s 

o-ver a p •J>1<>d. <>f a. 11~, ou~t ~o p"4~t:l ·. flert ~W.'f>lfj, 
~ . ; ., . ' ' ' ' .. ' . I • 

.~e~U4~s. ·fhe \e~hett $~cn~l4 ot ·~~ur~~ J).Ot ta.O# .QP.• . ,• ... \ . .. .. 

0:~\14> moN ttba.n t;~ .. e 9~11~ bUt s~\ll~ .• e~~ow . ~h.e. $~~ •. , ~ 

. alllOWl.1ft of e'l!l!f(:Q ott.the elaes~~ao~~ .a-~• .:&1v• hid.~Vld~ 
. . . . ' ~ ,. ' .. ; ' . ~ . •, •·' . 

et.i~ttti.on to tt4~· Qt~ sroup. W)l~s ~eQh11;1<4U:e wo~4 

havf) atYen. a co~l.~•ctr. ¢1~t~r~n._. ~QlOQr. ~.· ~~- .fh~l,:o 

· trn.et.~t: ~" ·O'"UlllB$~n~~~~· .~w"•*';•. ~' -~s 
.1rnpra.~ttoe;b1e. '!'he •fJ:W.. VII ma,thmnat4.c~ ~~s w)1t~l), .• 

. ' ' ·. • ' • I • l ' . ·. , ~ 

wae e.vaU.abt~. "-D$ls'&H~4 a.1 nit;.~~$- plip,As.. . .~ ... ~"· 
' . , . • ·I 'I. '. . : ; . '. ' 
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aame t1me e1ve individual a.tt.ent,1on to the other. 

All ot wh1oh 1lluatratee another important 

d1tterenoe between 1nvest.1gat1ona 1n the•ucat1onal 

and in the pbye1oal eo1enoe realms. the physical 

ac1ent1at can de1'1ne ll18 aim, chooae h1a method, 

prepare h1a material and apparatus and control the eXper1"' 

ment aa he des~a. The 1nveat1gator in the pedagogical 

t1eld ver,v often gets no further than det1n1ng his 

obJeot: tor the reat, he has to make use ot what 1s 

aYaUable. Ot oourae, 1n Dla.lU' oases it is poas1ble 

t.o arrange and control everything aa 1n the pl'qs1cal 

ec1enoe e~ertsent, but the practical d1tt1oult1ee 

are uaual11 very great. It would be 1ntere•ttns to 

know bow many educa\1onal 1nveat1gat1ons have been 

oarr1~ out. during ~~ paet decade 1n which the investi­

gator• had all the neoeesar,J mater1al an4 reeouroea 

fullY at. their d1apoaal. Surely, not a very bis 

percentagel After all,. llu•an be1nga and t.he1l' social 

1nat1tutiona will not tolerate continual subJection to 

exper11lentat1on, and thie leavea a ver-r l1111ted. fund ot 

re1ourcee at. the exper1ment-er•s diapoaal. 

ASSigNMENT~. 

(The tull aae lgnments are g1 ven in Appendix A). 

In this 1nveat1gat.1on the ma1n problem trom 

\he 1nvea~1ga\or 1 s point ot v1ew was the dratt1ng ot 

aaaigmaente. It was quite clear to him that 1 te whole 

euoceae or failure would depend on the aas1gnmenta. 

Ae was aent.ioned 1n the previous chapter, 

the drawirlg up of aes1gnm.ente 1a no easy task. It 

rtquiree more careful planning and more time than one 

would eXpect. The aas1gmrlent is 1n a senae the 

aubst1tut.e tor the teaoher•s teaching, but 1t would be 

1na.dY1aable ~o explain everything 1n detail by means ot 



; • ..... .. 

-;o-
• ~- • r • ' ' 

·the WJ!'it t.e.-.. as by means ot t.he epolte.n word .... t.he 

asslsnment. wou.ld beoome too bt\l.k.f ... hence J.t .refers t.h.e , 
,' .. . ·.' ' . ~ . . 

pU,.pi+ instead ·t,o ,atd.tabl.e t:ezt, .... b~oks or .ot.h.tr so\lrces. 
' ' < 

Cont.~~1, however; t;o the vt.ew l:leld lJ»7 tth~ attt.h.ors ot 

oert,ain ~$&J.sn:nen~$,1·the present wrl,tr ~:J.4e the view 
• ., • ' ' 'I . I / 

that .an assA~ent s~uld. 'tJe sozruJthift6 more 'than, mer• 
' . ' 

retertt\Oee to t.e~t,..l)Qoks, ev.en 1a 'he subJect ot 
,, .. ' ' 

raatlteattos. lt. sll.Q'tll.d be alt••• 1t (l)lo'"'l<i 'be ot a 
' 

llll~Gh m~rt personal nat.re. 
, · : •c~ w.1ii' l\Q-*eve:r 4ep~1;ld •n \:b.e t.e~boolte. 

in the presen~ oa&e· 'ae tsx~books used in tbe· .sotaool 

were::' •A New .AJ&e:o~a 'tor ~llOQ~a•. Parta 1 An4 IX by 
' • • ' ·~ • '.' .. • j • ' '' • " • ' ' 

l)v.el,l (WindOn, 19)0);. and. nA l.ew So·u~h Atrioan SChOol. 
'' : ' I' \ )., ; ' '•1 ' •I 

·~tom$tfJ7" \)J War4 and. Dick (Ju:t.a, 19;3). The former 
' . ' ~ t I · "• ' ' ~ ' 

bS been. tou.nd. txc;ctllent. tor t.he purpose, wit.h the 
• I 

result. that ta.e al&t!t);)ra a$sJ.amnent.$ oonta1nec1 mt.tcll. less 
. ' 

GZJ>l.&r.t.ora mat.~er than. the .seometrq ~es4.snmen,s. J:n 
( "' :... ; ' . ~ ; 

this book i:.ht coneentrlc me\h.od. 1e :fmplo;ed t.o a l~ge 
• r , ' ' 

~-eat, so t;ha~ t.he pup11 ~e llever requtred. t.o ~ork .a 
large aumber of· $!.mil~ ,cn_tamp1ee 1n ... ineohan,.ca.l, way • 
. ' . ' ., 

Extra 4rU1 exercs.see are t;tY'en wh1oh tile teach.- ma1 

~qUire 11\d1¥1duJ. p."pU~a t,o ~ 1f it. appears trom t,h•a.r 

aes~:nen~ ~rk t.~tt t,h~: .. are weak ·.J.n oena.~n part•. 
· ' ,· · • ' ~ ·• ' I ' ~ l ' ; ' · ' • I - , ;' ~.to 

the var1e'' ot .Pract.1eal. tltamp.l"ts s~ven 1n trhe book ia 
o~mmefldal)l&J . watort.linatelJ a large ·numbe~" ot· t.heni.Were 

C):t . i\0 pr~t.tcel. use as thet refer .'f.;Q e1,u.at;1oi\$ 'in, . 

a 18.r6e cit7 w1f.h wliio}l. f,b,e ptesent, 'pUpil.$ W·ere ot ·CQtUo$8 

not .tamli.tar. 
tt me~ ·be men.t-1c.net1 here ~t,· tor· o.t;h.Etr · •uli>Jett, 

a•stsUents ehould. oontain' special :fis'a ot ret~~-ce 
l>Co'ke·.: to%- ma\bel.na\1ce h<>weve:r. ~t is bttf,er to bave 

Olte . tie·X$-boo)$. tand t~· prepare the ass 1gilrAel\ts on the 

~a1isia ,o{ 91\· . _ .. . . . . ._ . . .. . . . .. . .. . . 
1·-~ $ee, :t<>;r exa.mple,~. fiDaltO'P. Plan As$.'-Sl'l.tn~.Ult-$ 0 .... VQlqme 

II, Wt.themat1oe a~ .sc~en¢e ... Comp1l•4 b1 t.he 8t.att 
ot t.b,e .S\r$atha.ln Cotmt7 SeQo~dary School. 
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Separate assig.-.as wtre drawn up to:r 

4ge'bra,,.e.n4 geome~: · f,hea are st-ven ~ .ApptJtdix A~ 

Each aa.sJ,gnmen\ had. to be oomplet~ed. ~none week. 1~ 

was 4eo.tdt.d. 'tQ ~V$ vrtek.l7 instead. ot monthl)· ass ignment.s" 

for QOt. Gnl$ does ,tlU.·s .gtve t.he ·~eacher .a.· bet~&!' . ·control. 

ovttr. the p14piltt·1ll tJult .he .oa.n .see $ll.a\·t.het do no1tt·lag 
' . ·. ' : . . 

behind t-oo far'·; bla.:t., tt ~& bet-ttelr tor t.lt.e pupU:a ·~h$m-

selvces.. &speete.111 ,i.~J tna\hemattics· ·where one· .step .ls 
' ·o..p:eNJ.eft'ti.upon tale prev1eu.s .s,·ep·$ .j.t. 1s 4es·1;rable ·that.· 

~b.eg .$houl4 n<lf~· be aUowei to oonttnue too long w ithQu.t 

the t,each:er see in$ t.heU' .. work• Ae it ,waa,. it ll&ppeJ1e4 
• • '!: . 

:~ qu!t.t .a. tew 1nst~ee.e t,h&t a pUpU rnad.•r a· mistake ~n. 

the ·.beat~nins of ~ week. .-4 all itj.$ work t.hat wee~ 
. 

a~tet:"ecl tNm 1t. . xt monthl.J U$1&tWent-s ·are g1v•n iff 

•111 .,. \lt.a\ su.ca mi.et~ea oan :OUlf b-. pointed ·out. a• 
tdl"· e:na.ot the mGn'th..when .ue '*'eacher·corrects trhe work. 

. . . . . ., . . . .. ., . ·. . , 
, : ' ' ~· 

aA4. bl' \Ut.· time ·1tJ .m1gb.t. hat'e ·b,.me: v•r¥ .dttt'lOUlt tor 

t»h:e p\ipU \o UQlea;rn. t.h•· 

For 'hese reaeontJ. •tekl.1 ase.1~tls we~e g1vtn. 

flle. pupUs. were even .enoouraee4 t.G $how ;heir wo~k mo~e 
' ' . 

. frs.que:tntl¥ .,o \lie ~;teacher and to ~nau.lt :with ·him· whenever 
' 

t.h•7 · were unoe~~a ·about. .aa,ttl!l.1ris• · . 

it a. we.e~t·~a ass~ent .ot wo~k is .nteant that. 

~-• r>t eros-k w:ntcn t.b:t average· p\lp11 4~· ool'nJ)J.etre in 

one week. tbls Jmeans $hat; ·t.he brUlttan't pupils wUl 

colilpltiJe ;l~ la l.eas and itb$ d\ll.l pupils tn more t.)W:J:· a 

week.. lf 11ew asa.J.pment,e ~e .hanO.Gd. o·Y.t;as· Jc>on as thoe• 

ot ~~e pre\f'tous week ba:ve .btu~n· cf.lmpleted.,·' aom.e pupils wU1 

cqmplet;•. '\he· term • s worlc. 1ft abo\lt. hillf t,he · t-~e wllUe 

ot~er«J wUl.. not be able tt<> oomp1·et'te: J.t at;.· all. Under the. 

oi~Cl#Q:fJ.~C(fs llh1s was ~~es·abl·& ae th.e -e1e.ss had to 

l,).e k'-Pt. ta~aet.ber. mo;ee or le·1u~:. ·on: the other ha.nd• the 

14•a.l tQ . band eacll pu.p11 $ .aepa,pa.t,e ae~tgrunent .suited t.Q 

hie pe.reonel, requ..u-•ment• was .~ra(>t.i9&.'blt.. Hence t4e 

prooe4ure f;\dop.:t.!4 wa$ to ptt~ ~ ex~J.I~ wo~lt. tor ·tlle b•t.ter 

pup Us whUQ t,he w•aJu•r ones were encouraged \o put. in. 
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. eit\~ 'ljiJ:n& a.t )lome 0~ ~eir· .qelgrunent;$. In stu431n6 

the !aSsj,pent;s ·tn ,Append.llt A ~l.le na.der will not.e these 

il.el£Va qu.es~'ons*'. a~ t.J+e •nd r.>t· ·each :a~s1el)Tilent. ·except 

~ the eas's ot. a f·$W .wh~e t;h' p~1l·· #,.s a4V1inld ·to 

c()n~1~ue -~etU.fl.t9lJ w~th ~ll.e ;next.: week•.s assignment f.\t 

'lfhe t~ (lt wb~Olt ~e •l.U: ti.Jld. ·e;xtra. qtJ.~ations~ A tew 

. p».pU:e 414 ~hese ex~-. q~estt,on~ ~r&Qet. .oonsQ1entt.ouslf • 
. . 

&l" .. ~up .~~ . me~~ vet1:1 .he.N. w,o~~ An . some oases. 

~lle t,h~cl .a~ t~lw.t.h t-erma 4l11'1Ds which the 

Q1ats· was P;l the !lLs:a; ~en~ me~4 · con• is'l;t4. of el&ven 

~ .n&ne ~El. a halt .J~,;eks. respee~A.vet..u. In t-he th~ 

.. ttt~: q~~n!llents weF•· .~d.ed. <>~t. tQJ'" ·l\1.11e ·weeke; on~ 

w~n;tk VIAS ttaken ~P bJ .. t}le qu~e~~ -"~inat1on .and the 

las~ week was sp•'-l~ p~lJ 1ai revising test. p~p•rs ~t 

ma1nl.Y :t-o ~low tbQse puplJ.a w~ .ba4·1aaeed behind. \o 

;5e\··leve1 w.i,~ the ~«it.$'tt qt ·t-he ~o~aee., ·· The .tut has 

ttl~&\1 }>e.en. ment.3;t.n~d tll&t- ~h.e ·t~s$· ·al.sebra a.esismnent 

was· ~nl-1 .~ra o~f, .3A. t1le -\)ltri. w.$e1t, thU,e s~va.ne on11 

f)GVt$ f,or the. t~rd. '-e~. fAts .ap~ent. tn-•slllar1117 

co~¢ ,lla'Ve no .apl)reoill.bl.e .etteot on. &~e rEils~te, tor t.h.El 

rea!l<JJls. elre.a47 m.e~tt~o~&Q. ~.· · . · ~~ · th& fourth "e~ 
us$gnme~te were .~:t,Ci O:~' :tor. s.,¥eA weeks. Tb$ 

~~~ ,,xe.m.t~tlon .was .x-1t'ft~~ ~n .. t;~~, ~1Sb.lih week. 

I.t l!l!apt~:t-4 l>e r•~.t.e~t4 :t-~~. th••• aee1snment.e 
... 

. · w6.~e ot ·8.ll- •-'Ql~~~e~tal. ~t,w.;-t •... Oti· :the who.le ~e1 wf)re 

toun<i '' be too .t\.lll and 'o" .1<J~,- .. at, l.eaat under· the 

O.J.rC~t,a~Cetn t,~e .S:J·$t'age ~! Q.. ot· .~~e ()l&$8 Ws.l lOti. 

J'o~ tt. .. o~~s w~t~ .a )l2.gher av;er$$e· ;.;. Q... \h$1 tJ.f.a3 l>e ot 

f!lJ~ . tr~\ ~$~~· · At:; waa . mtJa'f,~~e4 ._.oove, 'tJle last 

week ot t~ ·11~rd $~ .hat\ t.o ~e· .$I;~pptd 1n \ht b.att4ine 

tll1t o:e ~ntw aQs~e~ts ~ qrier ¥o stve \he weak.er 

pupil~ ttae Qppo"~ .. tl ot c;w,_w~· 1.-e'ff.ll • 

. ) '. 

·. I, 
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~co:rd.1~ \.tit ;ht ¥tv~st,1~t.~~~·s op#.n1ol', 
" . - . ' ' ;", ... . . 

tl,le bes.t. w~ to se' an ••·s,enmen,t o~ t.J;l$. ~16h~ ~·~t.h. 

l$ t(),r ~hilt ~e~f)he~ 'Q do J,." h~IJtU' ~ .tt~e same wq as 
' I t,_.' t : • ~ ' • I e ' • 1 , <. • , , ' ; •' , , : , ~ , I , ~ "' " ' :~ ' • ; 

t.hf pttpU .ls expected ~o do tt e.nd \Jl&i\ to ~()mptAJ."e ~t 
. ' . ' : ' ··. ' : ' ' .. : '. ; :: . ,, . ' ' .. 

w1t.~ ~b.e •o~ ot ~ .aers.tsnment whl.c}).. l;la.$; -.1fe$4y ))e.en 
I , , ; 1.: I : • • ' 1 ~· ; · , ' · ' -. I , , , 4 , , : 1 

to~~ 'o :Pe gf $he ce>,:r;r~tct. 1fiA&tb. . .au.t e;v~m then J.t. 
, · I ' · ". . · · , ' . ' \ • · • , .~ . . i ~ , . , . , · . 

w~U. be nec~ss.SX1 to_mo4.f1 1~ ~1\ ttlie ~~~~ ~t .ll~ 
• ' • ~ . .- · I , , 1 l • . ' . \ 

exp.er~en~u~.. . , , 

TO Gl;)t.a.~ tb,e .b$$' l\$S16Qblta!l\S l,$ ~bU~s ._ 
' ·I • 0 ' 0 • ' • ' • ·, • I ' o .; ' I < ' .' • ' , I~ 

~a1?te~ of •x.pe.rlmtn,. 
' ~ ' ' ·' , I 

On oo.r.r(u)t,..~ t,)l~ wo:rk w~k~ . '-' 
\ ,I r ' ' I ·' ' ' ' , ~ , 1 , ,... '

1 
I , , , ' , . ;' <:!' I r ! 

he.~td ~n w$e~ • AO~e wb~Oh mte~~~- ~cour most. ot\e~.; 
I , ; ' ' . t • • ' ' \. ' ' ' ' •, • I • . ~ : ! , ' ' 

on. $Uo}). po.ln,t;$ t.he a$S tenme~ts aholtl.d l)e _1mpft)ved. 
r '· <· '1 ' • · , ' · • , I ; . , ' 1, , :, ; 

. Al.-ec> note 4o"" q,uetlt~()ne wl4·cl). ar,• aslte4 fi:tost otte~ by 
r • i "" ' ' • , I , ' · . ,• ! ; ! , ~ . • , : 

the m.QJ'e el~VG%1' p~pQ.s, tor ~t t;hey d.o ll<>t. \lild.eret.and; 
- I, . ' ; ' ' ,• '· > I' , " ( .;· o 

1 
: ,:'! 

1 

.,.f.t tts\1tJ.l11 .\AO.~ca.l;tes a weak lpQ~\ iA \he .astignm$nt. . 
o I ·- ' ' I I . ' . . '. • . : ' ' • ' : ' ~ ~ \ ' l : )' 

CJf :e~~·~e. oq.e has ~- $UBrd. a&a1na' ~ins t.hen1 . t.oo 
' ( ;-. .. ,· '. ·,\ ' -~ . ' ) ' . i ' ' '." fl 

~W. J\U. ~•oe.$i:JU'3 s 14t-11su.es an~ t.:r1 vial d.is-
- ' rl ',' ! ,, 1 I ,,r ~ • ' - I ~- , 1 ,' ~ ' \ , ,• . .' , ' ' \ 

1 
; ; I 

t.J.nc\1Qtte skou,_d be avo2:.dea.. Ot .lleoessa.t.y wtll. t.he . 
• 

1 
:· ··j 0: ·, • ' : ~! \ , , , ; o < f ~ ' •. ". ' , 1 < '· , \ c-'' • I ; ; • o .\ ,.-

t~ac;he~ 'be eal.1e4 upon t.G ll.elp ·t.)le weaker pupil• f40;re 
, I ' • I , I • '· • ,; • • 1 • \ ; :' • -i 1 A I • ; '. ·-~. 

ott~~: _ ~" a;n a'f.lctllp~ . ·to· a~pen,t. ~he •?t.Pl~t,~ns -~ . 
0 , \ ' ; I ' 1 ' ~· ; I I t • ' ,, ' , ' " ~· , ' ) 1·1 j • 

t~•. ~ssl$1)J!l~n~s ·t,o -s~t~ .. 'l#hel'll wW o~J r~eul.~. ~ .. 
• • I ~ • '·· • • I "' • ' ' •' : ',-' ' •:I ' I v ' • , • ' , \ r I · 

con. U;r tt "tUl~Qet~Bt'7 t-o ~o:l.ltw 'flfl't'Q. •;Xp~~natiQns 
• I • • , 1 I ; I ' 1 r j 'i , .o<' • ,• : •. f'~ 

.abO~t t.h1n&t!l w~ch ~'1' ~an f:rpl:atQ to7t ~.em$elVtfil. . ~ 
. , - ., :' , , ., ' l I ' • .. ' · , ~: .. / 1 ' I · , < o • , > • ~ , ~. ' , •l 't · , ·f 

•$vtral alterations ~t •e.cesa~ .a# \he 
' • ; . ' .. ' . I .\'- _.\ '• > ~ • I I : < ', ' • ; -! ' . . . :,,,) f ,\ o '. :, ~ • • 

aest.~eJtt.$ $1Ven • ~p .. 1x ~., .as. aP.prt~~ ~~. , _ . 

qUit~J.tlons a$l;ted by t.hQ P\\PUS, the mta·;~ee . th~1. mad$ . ' .. _. . '• ( . .._ ' ' .. , . . . ... ,, ... 

. a¥14 t;l!~ tt;tae \11~1 req~~-d t-o ·CQmplete t$9~ T}le 
,r " • . • • ' • " '" • ~ • ' . • ' • I 

tol).owil:MI~les ot p~ints wit,~ .rasp,ot \o w-~Qh , . 
' . ' • ' . . . ' ' I ' )· . ' • I' ' • ·. " ' ~ 

$~Ch .~\era.t~ne ~e. ~G(iG$S~,; .... 
·;1 ' . ' :' :•.' ,,. I ·. . • • 

(1.~ ro~eel\trh w$ek ·e;eome'ir,• t-oo: lons•· 
· 'fet1tth week geome~n:. too 10M· 

· ··sev~trt.h week.· :algebra~· , too a~rt.- ~ 

(·11) . 'Twelt1ih week seo.metrr~:- pu.t.o s~Uar quest.~ol'ls 
tosethtr - numbers J/ 41 6, l.2 •. 

t \' "C ' . . . . ·, . . • . 

(111),, Secol\d week alS~bl:'"a; ·state Wi1\s of scale 
· -~ ·t.•mpert11~\1-t; --~~~ Ta\te, ·ac;~o along 
ve%11~!4. QSr$ 0* ·~·-ween' f/J0 r •• scf J'. 

., .. · 
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sS.xt;.h w•et seom$l\t~~r: lnsE!t\. ~.1~t-1oQ$ 
of ~he won lid1egoi'taltt. .~~V@;r 8$3 .. · 
·AMO = a toto. ;L$. , · but sea:: t..~e · Ls. · trit 
A~~= 2 .. ~ •... J;,s. · ~~fi~\ q~est~• 10-. p.61.; . 
. un4~ co.mpulse~r; ·quest.!.On.s. · ,Jn QoMec\lon 
w1t.h C1~·e$1U.on. 1.1, (;lraw e.~tf)JlJ~Qn. t.o 111lt t.aot. 
t;lla't const~c.\J.Qn l.taaa sl'lot1ld not be · · · 
~ras~. 

'' 

Xu ~nwins ·-..p each. or t.he.s~ assignlnen\s .,he 

tollq,w~~ po.ltiti ·weJ-e lt$pt. 1n. vSew: 

(a) It ~~ould. provtcw a l~lt~ up wtt-h 'he work 

ot tl'le p"vtous weet,. pe~hape bf mean• ot· 4 \ebor.. 

$tJ;1.tlm~ of .ttr,. o..r 1rf :~c;,1!1$ wq ~ouiHl "$ pllpllia interest.. 
tb} lt. ;$l1QU:ld s•ate ~e e~at of the w'fe)t·te w0~k 

~r. &J.ve a shOt't taev~ew <>t &\ f br.ietl; 1Jldloa'ttng . ;tt,(i. 

•tlJ¥'$• 

· (o) it: shQ~d ~ontA~n 4et1n1te 1net.~otioJ1f about 

t.h~ wo~lt. reference ~~'~ te~ boo~s .e.U.d.' n,ec*!u:iaart 

&xplanatlo~. · 

(d) J:t .;da.oiUd at-at-e wb1ch qufl~ltlc>tt$ ba.v~ ~o be 

answatt$4. 

.~• Jl~fl Q~n.~Ml~J'ed. .ltnp~nan,~ . 1do-it, $.S t~ as 

po~1\)1o, the ~·~ ot ~$!lt. ass~en\,,.$~U\d -~ Qf a 

et;a.~ ~1Pe•ao tr~t ·on re.,e ... vt~ ~$. t.)W~ puptl wo~l4 

~w e~aq~l¥ rthere to look tort '"·~n~h~g&; .41~~ ~· ... 

~E;te~rJ.ng i;;o pf&VlOU$ -.$$~~Jl);t~.~~ WQ\ll.d ~y" ·~ 

d1ttt.c.lll.t;y in t~din$. whait; ~e wa~ .look:~~ f9r• J~~ch 

a •fs~e-~1~ t()rm .would. eay.~ much a.~e•e. f'&~M· 

Wb,Ue t~fil a.~ was ·t.o .. M.~~tn. a. ~\an~ to:rm t.lWo~ut,, . ,. . . ' -

t.t.. .~h' ~--tt~ .fEUJ.l.~fj' t.JJ.a~ 11~~ e.f;lsJ.~e~tts Qan be 

lnlp~o-ve<l oon~.i.ci.a.l.J~ t~qm th!.~ . po 1tlt o'f vih• 

'J.'.l:)QN were .llQwe•er ~wn up &.'$ ·Cl earq and. 

.f.eftn1\el1. a$ pOt\1$$lPl,.e. The tttd£1Q$;1f .ca.i-e''was exet<l1sed. tn 

t,he chOice ot wo~s . and me\hod.s ~t elt.Pianat.t.on. 

F\mdtun~.,w.s were sve$se4 $o, as .to ;$'\S.nd out. among point• 

ot 13eoo~ inp~;:u:'trs.ne.e. An .a.t~.em,pt. :wa$ ~ \o lll&1tlta11t 
. '• . ' \ 

the interest 9# · '\i:he p~p~e ~8 m~s of pra9.~i~l\ll problems 



-'5 -· 
at'ld. Ulu.scfirla.:tions .ot,tt; ot everyd.a¥•11t~ .. - .4ft short, : 

the tdfi:& wae. to inoorpor,a't.$ in ev·trt aeatgttrnent. ell the 

.go~Q. po:int;s ot a. f$Go4. class;:l,esson .. B.(;J w•u.· -4a those ot 
"" I ,, ' 

a clea:rb' ~~\t•n ~;gpl,a.~e.t.A.on. 
'·. ' .l. ' 

l;~ W$.S aeees~uv t.o make ~h• la~i$e 

e~ao1all1 ¢le~ · a,n.d. $1mple. a:s, lhe· pl1p11& w~e· a:u. 
A,fr.l,kpns..,apeak.US and .anme ·Of. 'bh&m wet~ riot. com.pl.et.e11 

.at. · h.o•e 1tl read.gg .!rl6l:ish. 

J;t. t;ak.es E¥Q~e t.tme b£tf•~ p~pU:s &- used to 

wQr~ ·on tb.e ~4tv1d.~~ rn~tho4. se~me· o.t .,_em aequl.';re. 

. va-oftep .h · lU.t.s ·" the¥ ·.rJ181 even. t.~ t · answer· ·Jiilittea.t,.1Jc:u~- · ' ""'!:> . $ .·. .. . • . ' . . < .. ., Q . . . .. . "' . . .s 

wlthoat. haVt~ rea.4 th$ eXpl~'t!.t.Gns or·t.be t.en-boolt. 

l.t. wae. ru;tc:tsa&Ji7 ·ic). tt~a$r\l.ot. tllem ~n t;li~ tollow~ 

l1nts.;· nno not })e sat~st1e4: at:tet" havlng reaa t.htJ 

•mtp~-.natri.Gtis once. · aead t-hem .• 1n t\fld asat!A ·uttt11 

.fti>\1: · ~hot>oll!J1lv $X'S.Sp :wbat ·. 1s eald:. · E'fer¥thtlt6 is sa14 

with ·a. pUl'pc;,tse, Men.ee· <Lo nat oo:nt!au.e Uf:&~U you 

qomp.lttelf1Utdtrs11aaa. aa eXple.na,~on, ·p·IU'tts wh1Qh. are 

stl'oss~4 Ell"& al.l. "he .more 1mpol!";ant and ~1114 be kept 
tu mUtd :oon~tnuousl¥. ,., 

' fo •s.mPltt¥ and t:Jp•ed. ·•p the 'fittkl1 ccirrect1ou 
at 'lle p·u.pUsf wcaxtlt., ·fib~ ~vest;1ga.'o~ food 1\ 'Oaee~t.lal 

~t-o have each. a.ss.lpen't. tn11J wo~k&4 out in. :aocorunoe 

wltb wllat. w~s &xpeeted.. ~n Append·a,~ ,4 (pq,e~1 the 
' . . ., . 

re$4.titl' w$U tlnd th$ t~l:lt.h wtfl'k s~·~" w~rkect o~t · 
' 

11k~ ~~~h Qf oo~se; 1~ mea~ e.xtJ:'a work tor t!14 
teaciler lMt t.ha.t. ts compenaa~i tor b7 the t.i:m~ laved. 1-: 
tb.e cor.r~ct. i<)J,t. 

' 
f4.e t.~a~her wllo tJ.reti att;emp's t.o ~aw up 

i . . 1 : '' 

as:d.gnments w&U obJee~ $o th• srea:t ~ou.nt ot work. 
' . . ' . . . . . . . ' . (. ~ .. ·: 

tliat tt tnvalvee. Tbe t.vpins and cyclot:J~tl~ illvolv•.S 
• < < 

f$Al ear-a labour as well as .eXpGA$G ~ toi' ~e e't1o1e~t 
I ·' • o 

~t.~o~ ofth• J.ndlv1~ me1ihod the eo~Ql wi~l net4 
. . ' . ; . ' ' 

a f..rp#.a,t-. But C>n~,f) t.h.~ tne.Qh1~i"1 b,&s been _ieet- s<>•ne 
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the ttacheJ' w~l ha'V'e · mtaoli .l,,ess WOJ'k, -.l;t,ho\J&Q, -.$ has 

' ' • ! . ' 

bi!:Jtli sa1.d., ·the ·ass16ument,s: w!ll ka.ve ~· }1$ :Q~n,;Q~lt 
eit.er•d trom 1ee:r t-o 1~at" 1n th~ ··ll~\ o~ ~6l~ :expeJ"l.enee • 

. '~o <lraw up sat.tst.ae,t.ort' us~ ... ~- -~$ a st.u<Q-

1n. ttae4.t. It 'is ~ art ·whiob Jn$.ft3 ""u ~•t•r ~\•r 
thoro~. b., on t.he (l»t;l\e~ ~ oae' .. 'ifq41 $Q7 ~t it. 

':ttat lt. cons1st;$ ot 9~ perspi~a~,;~,.~ .,- l~ ~p~rat.ton. 
; , . ' + . - • ;· i. ~: · t ; - _ :, t •• r. 

there 11 b.otte•tr no !'$».Son. Wfq'· ·C\tw:" t;••~her•t.raining . . 
' . ' I ' ' ~ 

1nst1 t;ut~ns s)lc)uld, ~ot sivt 111\en,d:i,pg 'eaqhf;~$ a <;.Gn.-.rse 
; 1 < ,i ~- < I , ' , ~ ' , 

111 t!le a.rawlng u.p ot aast.snmf.Ul.1S. whe~h&r .or AO~ _,., ~s 
: • ; : ' ; , ' - .. , ~ 

1 
• 1 ' '· , , • • ~ : ; ·, ' • ,. : ' : ' _. j ' 1, ' j . . : ~ ' : '\ ' 

requi;red. br \be seho<>ls. It; is hGpecl ~" *'h).s 'nv~s,~--
' • !., ,: • ; ... :, t • ' ' • • ' ' ' ' -~ 

pt,l~~ wUl -s)low Qt w~~ tnval~'bl.,e. a$sJ.s~aoce t.~e 
I ' • ' : • • ' / ' ' Itt ·• • ' o' I I ' ~ ; ; 1 f 

ass.l.ar.unen.t w ~e ura,det- Qer,al.n. c.~cwnsta.n~e& and t.A~;t• 
' • • l ' ' ' • ••• t • '· • ' ••.

1 
•• ·, ·,. ~- ' 

\he tea.oher wllo J:~a• received soJX!e general S'4l48.aotiit ~ lts 
draw~ ~ wUl . hal'e a $"eat ~v~nt~e , o~e;r; ,~tlle~~~ l.. . 

• • ' ' • • • : ''. j • • • ~ ' ,· ' ' • • ' 

Du;rl:~ the s.~;K q1on1i;hs ot . cla$a-t.eacl1'-~ tt~e 
I •' .t • •• : ' ." • l ·:. • •. . 

c11s•·~lt.Jte was ta~lt _ _.is14. A detitlittJ ·amotmi ,;,t b.ome. 
. . . ! 

., 

t,o ~e eompen.s~t.e4· t()r bt · wo~lt. tn. th'e 46tetl:'tfJ.on o.);~s'. 
t • • • • ' ' I 'f :' ,. ··• i'' 

nurs.ns the .silt ZQo!ltha ~Jt Jn41Yl<l®l •oX'~ the 
'• ·,. .. .' ; , . , , : i 

1
1 • 1 • > ' ••• , ; : ,. ·' .·., •• ; , 1 ' 

<U.$O~P1itit wu .not- so ~~ata. iaol p~JJ:. ~A,ln~~ ·wJ;.1;ll 
' . •• • • 'r • ' •, ' ·I I ' 

~'s -~•st~e~\ &i\ ~ts oq. •&:~· ~~~ :'!l3re s;].~we<l_ .t;o 

consUlt. theU* tr1en~ .4t ~ey 4.~4 •o_, . d."·'llrb. _~lt(\). Q\~rs 

~d co'U.14 move a'bo\lt itt '«<he l'Q'om at. wll.-1. ·OJl ·;;e'tfl ft!w · 
. ' . ' ' : . ' '' ' . ... ~ ' . . •' . . ' ' ' . . ' 

oc•a8~M did. ;\t p.rove ;necess~ to ~•ll t;)lezn t.c make 

.le~u~ 1\0ls•. Jhe e.t~sph.ore wes u.a'Wll.D on~ ot \tq~~ and 
{ .. 

the t~w ooe)aslo• on wh!.~h they \Vere r-ep"J.Jn~4 reeul\f14 
'' •• • ' • • 1 • • 

.fro- .,sumtttts to.,_e;~~ns th.e;r •?~~. 
' ' ' ' . ' . I ' 

.lt 'W~ te1t; tha.t \t. would ba:re be"n a good. , 
•' t : ' . I :' ·;r ' 

14~., t,,p .-e-~1~, -~1;\tr b&i\Q~G! ogt;,. ot ~·-~·f:tc l~£a+et, Pf~!~'·• 
\'f' .· \ • •" " • • ' • ' ,. • • ' ' ' I J, I : \ '~ ' ' ! o". ~ ','V • • ' ' ,'I : ; 

l· In .App.W.#.X E a tew alg$'bra .. ass.tgraen~a· ~e .stv~n 
, wb:"h' we.r$ qs·•d with t,lie ~;d.. ~~ uu•ms.,s.'ta ,e·H1U4R · 
t>t \b.e acho.ol wh$ro the · .inv>es't.tJ.p.t4,t.:),p. VIas ean-1$4 out., 
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bu~ .thts ·was 1f4Possj;ble as it wo\lld ·;taave 'ilt.•t-tered· 

t{&vh ·ue .ao~ rou\.tne ot \be SQbool. ·. s.enoe· t.:P.• 

concitf..t.ons oder whloh t,he (jl.aas workE:clf we~e ~~e samEJ 

u dn:rins the ·tt.rst e1:&. •ontbs. :he ~la~e~"oom, the 

olase ~ the t..eac~er, ·~he peirloda t t,h·e ~e~•be)olte .. 

·ever¥th1ttg remained· unclla0f)e4. · · ~~11;&4 .ot l~a'e:~ 

to ·t.lie tea¢be~ • a •xpl.a.na~~p.s t9r a .. o<)J;lSt4tJre.b,1¢ · tsmt · · 
.. 

e?ers <1&8 ,. $~e :pUpU• w~r.& b\161 w:fl.t.}4 _ "e~: ·asslp-g.$e. 
·I\ ••~t. no t9~llt.les • no ·Gomina~s - ~~ tr,~e t·~· · · · 

emcsU#t; ot .\t,..e tTae ~t.ilte~d ·tor w.<J~k. ·. · T~e t~~ · t~\ a. 
def'itlit.e task 'fl&S $tt fQt- eac:n·· we~ ffiB.¢€;. t\li' the ;J.u;fertn• ,'- ',, ', ' '• ' . i ., '• -,.,- '- ; - - ., ., ·.· . 

~ J' ma~s l)ach Oil& 141. the ea..ss.wo.r.t~ 

on two <>$~tons o~y wae lit. •e.,ess.~ to 

requ·.ire two p~p~lsl·to ~ome a- do lionit _wq$ &t\• 
I ' • ' ' -J ' ·,, '. • 

8())).001' ae t;ht~J' haA 'bten neiJ..f.ctlqg· i;J1ttr .taa'ttb:~maticu~. 
' . ' -' . . ' ~ ' 

$Qtn& ot the~e ehUttr,en (h'i.tat out ot ·•wr:l/ poor 
'. '. ' . ' . 

home$&2. itl one or .iwo case$ ~e bJ'Qtm~$~c.k plaaeel a 

~t .~ort.ant .:role &11 the houstnaolai. 04~ ~~ .hav~ 

tb.Q~' that,. wJ.t;.h .$u.ch mea·$ur.ea ~etn.s. applt.·e~ iat ~me, 
: • • ,< ' ~ ' 1 

·the f'r"4U)4om t.n .ec~ol. ··would. l,le a1:n.•.sed ! .... ·l:>l.tb· 1t we.; ~t 

$he ·cas$. ~ a4d1:t._o~, 1;he ofih~r \~a(>h.erA~ ·of th• sollO,;l 
. ., ' 

JM.tn,atned a talrJ.V . rig3,4 cUso.p1~.ne. ret;J6%$·e.4 veJ!1 ,ott en 

to Q.e\&Jt\JcJl. clas-ses 8.l'l.d. oth.er tot!lns: '"' p\U\S.ttmlen\. 
' • • ' • • I ' ' ' l I ' • : ~ 

Qne could. llat~ expect-ed. 1i.ll.at. this · wota' tp1ve · .ca.use4 tlie· 

pup.U:s 'to .neglect. ~b.e~ ma\heme.l~~ . fl.~B £~eJits • ·Bu' so 

$e&e~ were t,he;y 'ia(l- complete the t.aek ae. ·to%' .ea.c:.h week 

tb$~· •h~y ee1dtm oau,sed. :'trt>\l'ble,: ex<Jtp'··~tor ~lte ~~Q · 

oaeee men.t.$otted. .An .Lmponati~ t.e.ot<l:r ·1rt. OtlQh 'Wrl£ ts 

the sat~sfu.t1on wh:teb ~'f. atroria .$. e~UG\ t.o hat1d. la a . 

con.o~e'tu~ MO®t ot ·work to be oo~ec:~e4 ea~h we;ek .• 

A p~actttcal. a4v.a.nt.a.se wl\1<)h was exper1e.~oe4 

1t1 hav"'ns th~ c1ase .on. the '-lld#.:~id~, ·:tn&~d concern.$4 

. . 
c·-·n .. lt_!.·.~f® · .. c~~-~e~ .. -;n-·F -_-,_:~:~~!_., 

'1. pq_p#\le Q and. a;. ·. ;see ,Append~ Q. . 
:;-
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absences trom scbQol... Pu.pUs F and G were absfnt. .tor 

abbll,1i a rnont.h a.s tb.e res\ll.~ ot sore eyes. Wb.ea the8 

retttr,.ed t-o school they were ~old to eon1i1nue w11ih the 

af.lslgnmen:t.s where t.hey had last. stopped.. fhetwere also 

told to delete son,1e ot the examples. 'fh~1 pU.t in. some 

ex~ra worlt at, horne and caW£ht- ·Wl w1.ta the rest. ot the 

class without. av aQ.d1t;1oJ'lfll trG\lble to the f,eacb.er. 

· What is .more, Table 2 (p. 44' ) $bows that thet .did. 

relatively w•11 on the lnd~vtduai method. 

Ptlpil Q, was also .absent tqr six weets as a 

:reaUJ.t. ot .sor-e eyes. Att.e:r he had come back he dld not 

seem t.o make any proareea. He lagged beh1nci the ot.hers 

till t.he end Qt the yetJr and. •ere 1t not tor: the taet 

that he was I"equ~ed t.o so to the d.et.ent.lon ola.ss fert· 

qu1tt a .few t.lmes he woll(l<l ha.ve lost raore on the ot,her.e 

1nst.ead. of gas.ntne. A .sct'U.titq of hls class p·e.-Qent;ases 

(Table } • p. Si, ) will however show tha.t he 4eter1ox-ate4 

all rqund.. Hence .hJ.s pool" pertGrmanQe oan.n<Jt b~ 

aec~1bed entirel.J to the asstenment method. It appeared. 

at; t1rst t;hat Jae ~d lost, CO'¢a&e, but eventuallY 1$ 

seemed as 1f 1t Via& (l.ue more to laziness than to Bn.Jrth1n& 

•lse. 

INDIVIDUA!:f PERFORMANCES O.N TU .INDIVIDUAL METHOD. ... . . - ' . ~ . - . . ---- . -- . -

.Before tUJ>n1~ to tl).e stat1.st1Qal part ot the 

lnvest1eat1on 1n thEt tollow1ne chapter; the ~ead.er 1s 

given below a general J.dea o:r tbe pertonnaaee ot each ot 

the n1nttteen PU:Pile Oil the 1nd.tv1dua.l, method.. FQr mre 

general 1ntor.at1on about taohpup1l he ,should ~on$U~t 

ApperuU.x a. The pup1ls are named by the l.et;ers of 1ihe 

alphabet 1n t.he order ot tl'!.elr re1at1Ye improvement l~ 
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oil· the 1nd.1\+1dusl. met.hod.. · ·In a tew oases certain 

tactora such 'a.s h~al.th are n.araet wll1ch m1&h\ 'J:UtVe 

1nnuenc•a 1ihe pup 1le :, · pet-tonnruwes ·ort \the tntt1,.14ue.1 

m:l\hOd. '. 

. twUs ,A~ .D. and. E.: 
•,•• '•!,<,. ',.'I 

fhree girls • 
' . . ' 

' . . ~ ' . 

wor~ e'!en wee~. Ver1 .. nea$. · PU.pll A. elower t~ the 
,· ', ,,·,. • • : 

1 
' • • '• • " • ·, ' ' L,•' : ; -r 

ot}l~tt. ;t.wo. ~u.pUs J) ~ I! ~r1ed tl;l.e ·extra questions . •' '· . . . 

ven o~~e~. fhe questtoa' aslt&ci. l:>1 th~ show•d. that 
' ' 

10 
;. ,. ~ ;' 0 I I • 1 I 

the7 had. a .ioou ~asp (.)t the wo.rk. Pup 11 E especiallY 

·41~ vtJry tl;loro\l&h work. There .\a 11tt.1e C\Oullt that t.he 
' ' • , ~ I I '"' ., , ' 

1nd1V1dual m&t,hod sutted them, 
: "' ( ·~ I ; : ' ,' :-: 'r ; ' ' ; ' • .' • • ; J . ' ~ ,' ' . • 

QpQ·: p: Sol'~ · D1d sood. work;· t.he taots t-hat.· .h. ·1s 

*P•clidU i;.alentea. in:· · numbe.,.. and ~that he :was· rather 

td.d' tar lila cla;ss llU1\Y have lWi sqmet,h1t~a to· d.o wlt'h· "'• 

i~P!#t ~·~. ~d.t;e. sat.~.~taot<l).~ • 

. ~i!!QU& F ·~4; Gl ;Their ·CS.$88 haVe 'b$eh; 4ftsou,s<td. above 

; (so~~ etres )'. work· <t'\11 te sattstacto%7• 

' 
.t~ ~: ,ea\~stactOJ1· ~t tbles ten4eQ. to wAlk a'bout 

toq much 1n tithe class, d1souesins wi-th. others. 
~ ; ~ 

tu.pil . I: very weak. .seemed to .have bet!n cQmplet&17 

.lost wt1.11 S4$~glllnent.. work.· Averaee score thr'oll6holi1i 

,ea.r :t. 2~. H1s relat.J. ve lmprovem•tlt o:t + 5 must be 

4ue to cha.nce, in so tar that t-e l;nd1v.t4\1~ ~ethQ'd .. \~4lts 

coat;ained b7: oha.tlOe a tew lllOx>e qu$.st;tone w~cb, 1:.\e oc>t.tld. 

do than the ~~lliLl'U3 ... teaoh1ng11 $eats. 

. r :. \ 

.t~J?·~ ,J: 
,·,.~,:.: .' 

Jest 1n class. Always ttr-et to 
' . 

complete ... he week•ts ass1g~ent. D~4 mQs\ at $Xt.ra 

qu~st.19ns. flle tact t.nat. he eutters trom a:sthma and 
·. : ,, ,. 

, I ' 

~at 1~ ts usual.ly troubl,e.some w1th the coQltng ot summer, 

~ .. 'Pe tl1• ~4use tha.t he show~d a e~~l~r relatt:.tt 
~. ' ' ' ' ·~ 

~rovement. than the above-named pUpU$. Aocord~ng to 

bls father it (1ettnttel.J Jna.de him irritable and 11stl.ese 
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d.ax-lils these monthth Juagtne trom the: stande.td ot ·the 

WO!tk ·he handed in weekla" t the 1JtdlV1dU.aJ; ·methOd . 

detbitelr sut.ted. Mrn, ·perhaps be•t tn t.h.e whole ·ola.ss • 

. ~ '. ·' i 

. t»xa.t.1 l.i: 
' ·,' . •' 

pu.p11 L: Not se:t.1utacto~ •. 
~- •• ': ·.,·. ' v "" 

Hls poor ~d~l.t4~ an~. 
l ' j : • ~ I ' • 

w:tS1fttmat.1c 'hab1td we~e def.1a1te ·~dicap,s .Ui t~~ 
,) ·' ,· ·t r ,- , I , •• ·• .;: 

lnd.tvid~ work. Ve~y unt1q. . .. l.···'· : .• , 1 .. , 

pupU.ft:t,. G~t. ·ttot YtiJ:¥ sat.ietac~.o.ift. 
' . •' .J 

V·t'f!3 ·slow· 
!' .. ····· , ... 

W" ~~&$. *'~•·· JlQt -l:J.e:r a1i~JI(&· po~nt·~ · 4).ways seemed; 

·t-o •or~ verJ ~. 'ExtremelY poo~ )1om$ Q"'cumetances .-

d.ep1;'eesed,. u~d.erted appeara.n.ct -~ mJsht. lla.•~ ;.t~eote4 
~ ' 

1 
: ; • '· ' ' . . • ' ~ . t i . . , : . ~"' . ; '~ : . ..,. ' ,. • ,. . I • , 

performance ~- t~d.1v1dua.1 :rnetbQd.. 
' . ' ' . ;. . " 

2!1pll. · N: SUbnarmal·ln-t~elligence. · Pertormanet so· 

pc)or that a cha,nse ~.'~ naet~d oo~ld haNly have &:if~. 

etteot on 1\. SCraped t,Oget~fill' a few chance marks ~ 

~lle ~es;~a. $1niUar cas• ·~o Pup·il l .. ol)ty· ln'tlob wo~•e~ 

' ' 

tl!R~~j,p; Qu~\e sat4staQto~. )rrecautnt11 <JC)?J;l•ult.~d 

t.ht.\eaohe~.wh~n·~e.~oUld ,..o~ \Ui<iertiit.and. ·aAJthi~s. 

'fen J:ia.N worker. . Poo~ health mlebt have &~te~ted 

~n41v1dttal method pertormano&. 

Rl.tQU,f: · ve~¥ \UlS&.~3.staeiion. · ·Unt,146 ~- b~a wo~• · · 

:tt ·s.ee~n~d. as it he elw~.s oopiled Q.own ·some· ot t!h& · · 

wQrk ·trqm others. No .tnterestt- in woJtk·. · · IncU:r1dt.Uil,. 

method does 11ot seem t;o eu.tt. lltm. · · · · 

'' 
J!UoQ Q:. Al::isent trom IJObOQl w1~b sore ~;yte tor s~x 
-:·· , . •.' ·.'I . • ~ ' ' 

(se.• abo,t). · 

,su1t him. 
•'' . ' ' . ''~ . .' ' ·, .~ . ' 

f!1DU . .R: Ve~lf unt::u:i.t1sta<;tor:a-. Unt.!d,J. (S~Ue.r to 
: ; < .~ ;- .\ , ·~· 

Could not. b·e :tNsted. to work on his own. ' ,. . . ·,.. . i'' . ' . . -

T.$ao~et:t 4~14-d $~e ~~s wgrlt ~117· 
' ' . . ' ' ' ' . . .. 
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lY.PU, s: . t1nsat1$f®tozw. Extr<trnely. ·stow. Al tb.Oug~t 

enooW!'a&.ecl to baa4 1n woJrk eEWller· he al•ays 1asS·e4. · 

behlnd• · , And y$t be Beemed to ttT his best. · ·· He· 

se1~m aeked tor an txp1anat1on ot ~htng. It ~$ 
• :, ·, j 

ver-, dUtictU.t t,o find a ~eason for ¥At ·vefi¥ b1g 4r9P 

.~ .h~s m~u. WPe~~vero ~hiPS w-.a ·~xr;l~~d. 'b• ll~ 

Ilia ... 

. pro~lem to t.he 1nve~sii1"'tor. 
' ' I' , > ,: ·, ' , ' 
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Q H A P T E R !II. 

DATAl SOURCES AND QOLLECTIOJ!; 

Having outlined in brief the obJect and nature 

of the 1nvest1gat1on, its l1m1tat1one and posa1b1lities, 

and the conditions under which 1t was carried out, we 

next came to the actual data and their collection. 

These will be dealt with under the following headings:• 

I. Mathematics score•: claee-teaohing scores and 
individual method scores. 

II. Cla•s percentages. 

III. Intelligence Quotients (I.Q.). 

IV. Tenacity Coefficients. 

v. Incentive. 

VI. Socio-economic Status (s.E.s.). 

In addition, turther information was collected 

about the nineteen pup1le with regard to the following: 

Health, aohool•record and their personal opinions about 

the individual method. 

I. JU;tHg(ATJC S §CORES. 

During the year that the experiment lasted, 

the Std. VII class ueed tor the purpose wrote the 

ordinaey school examinations at the end of each term, 

and the marks so obtained were used for this investigation 

The mathematics marks of the first and eecond terms will 

be called claes-teachipS scores and those ot the third 

and fourth terms 1ndividual method scores. 

The tact that these examinations were part ot 

the regular school routine and that the marts so obtained 

were put on the pupils' reports, was suff1c1ent incentive 

to make them do their beat. They were unaware ot the 

tact that the marks were going to be used for the purposes 

ot an investigation. 
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. On the Oth~r halld; the l.nve.st!ga.tor took 

apec1a.l precautions 2,n ~et.ting and .ma.rk1ng the papers, 

1n or4er to secur• m&J>kS whlch wou14 be as far as 
' 

possible a . tru~ :refl,e(:t'ton of tl'ie pupils'' progress in 

mathematics •. · 
. ' 

·'!tach or '.tM.t:le -ctuatter.ly. ·test.s consisted of 'two 

pape~s • on$ ·to~ geomet17 ~nd on.;, tt:Jr ~lg~bra •: :ee.oh of' 

lt :hotQ:ts; ~xo~p$ at :,the ·~~· 9t the t.1rst :term When Qne 

combln.$4 'paper of;' '1t nou.ra w~s g2,:ven ·tor algebra an4 : ' 
geometX'f• 

assignment. ot ::~$;t-ks _Stre __ g~ten. ~n Appendix a. 
' ln setting the papfitrs n<> cot1s14<;ln.tlon was ,given 

'' I ; 1 • 

to whetb.er t>he .1ndivl4~l. .Qro ~J.~ss-~each"ng method had 

be~n tia~d.tn ~ll.e.Pt't:lCedtng tel;'ltt. i'he.a.im ln.eacb. ease . 
w~;s t,o tE:tst t~e pupi.~s'. prosress 1.~ th~ work done up to 

far as po£J~~blf. mail~ ,.,s1J:D1~r qU,E}s1:;1ons ·w•re not g1yen.· 

).n·ttte-~~e .. t,es.t., 

. ,t:n mark'-ng the · '-lfimO~t Qare wa.J:\ $$ken. ·to keep ·, 

the '*atn~ ··~~a..mial'd .· t.h.ro~<mta 

( 1) Th~ .1l1'V'.$.$t.~s~t9r. (1;r:-s"t- .· answ~re4 •t;t.4ll. ~es.t 

paper b1ma~1t, ... ~~f1.$.;l;l,5>.~.~e.~ .. ~~lt~ t9 e~eb. $t~p and fixed 

how m.a~ J+~.ark~ ~~r~, ~o ~. 4edtt.ct:e4 .. f'<>r .. ·ea..~b. ~~parate type 
' ' '. . ' ., 

of tn1!3t&k€h e.g. two marks tor .a~ a.rt~hm~t~~al el'n:'or l1k& . . 

l ... 

. ( '-1) O~e •, Qr tn som~~se$ two quest to~~ ~t ~ time 
' . 

were Jtla.rked ~l:lrough~u.t t~e. ~f1$\$(i;)tt.Paper.s, then t;;h~ 
f ' ' ' 

next q\.test.ton {aJ'J.4. $0 Or).• . This p:recta,u~1ot:t.1s not u~ually 

as neees$ary.Wit.h n.ta~ht:i.ti1{i.$~~£l ~sw~th ~u.bjects like 

hlstoey qr .J.,~angqa.g~ .• bu;t;; .. #ot w~s ta.ken 1n arct.~r tQ ensure 
· ~ ~ I I ' ' • , 

oomplet.e ra.~rn<;tB$ t,b,r()t,~M<:m~ t.~ ®r:k:tng.. . . In connection 
, • ' l 

w1th th~.$ 1 .at.t~n.t~on ~l!II.Y .b~ dt'awn tQ th,~ fa9t t.-l.la.t 1t 
' 1 • J , 

was a .d1st1nc~" ~4Vfl!.ll1i~Sfil, t~ )'mv~, ~ttn$~$t1~s. a$ the 
' . . . . 

subJect Qf 1,:p.~e$tlsa.~~Q;r:L,.~, ita ~~st ~coree are D:lUOh 

more t-$~1~ble ~~~rt t,ho~e .. o.t .1~~~~ wh~re tb;e . eJC:amlner' s 

••person.aJ. EJ<t~t1on~ as~~$" . c;onsi,<lt:n:•able pr41porttons. 
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EXcept 1n the questions an Q'aphs ·a.nd aocu;ra:te .con;.;. 

st;;ructlons, th.el1e 1$ 1fteey small pose1bf..l1ty that the 

nla.~ks of two e:~t~nere;· Will d1fter appreciably once the 

scheme or marklng has been ctec1cted upon, 'because tts'Willy 

it · 1$ :a, que~t.1,.on ot right or wrong. Henoe the marks 

obta,.ned 1?1 the.pl1p'-l~·tn the f'()l1J:- tes~s ma.y be t$.k•n 

-t.o be completely rel1ablf;).; at a,ny. rate as far as the 

ma~k1ns t~se:lf is. _conce·®ed .. 

The SSlle _ ttpl9. Qf. t,e~t we.s given throughout t-he 

year. · Jlf .;o~re~ .•. t~ei b,ec~e m9J""G' d1tf'19\ilt · towat'ds t.he 

end 'Qt. t:,h~ 1ea.r .Vlheil .. i;;he work be:Cf.ilne more l!!idvanoed. 

This ~s . part.11 t)1El ~~as()~ vtby . tbe £i:tre~ge aeore of the · 

:ta:st six months ts ·lowe~ .tban tha:t, ·of tbe ttrst six months. 

It 1.a ·U:nnecesSs.ry to d1$cllsa these 'tests a't 

f-urther l&J:l6'f:.1l·~ _ .. s~tt~t;J~ .. 1t to fJ.tiY tbt they were c.irawn 

up and ~a.~kE!d 1n accQrtl.ar;tee wtth_p:rese~t day teclmlCJ.U$ 

e.n<J. reql;t:t.~em~nt;e-.1~. t.P.S.- -ft.el.d.. 

"!'he ~es~e wet'e. ·~1-tten. tl\ 'J:,he class-room 

tUtd.e~ the ,s~:P~r,~s,.~ll_~t .. a .. :'t)eaiel1~r·. PtJ.p1ls <>coupied 

.$1n,gle d~~?l($~ _ ~e t,s'f, _paps~~ wer~ . ~yclO$\Jled and iiach 

pupll -h~r.u~$4 .'~ .copy •. · .. 

Table . I s1ves _ th6J mat.b.e1Xlttt1Q,S . sqo~s obtalned 

at 'each <sf.· .t,he quartte_~l#' .. _tes~s •.... Ml xna.r~s .1n. ea~h case 

1$ on$ ~u.n4~. . QQlnmn 3 .. SlV~$ th., :sum c,t til.~ marks. 

ot the·. t'1t':st two te~l!r; .. ·t,.b.e .Ql,:S.S$ ... t~e.chil18 scoreBI 

column o gi'"$ th$ ,s'qJ!l_ o01;he ~r.~t~ ·()t the th1r4 and to\irth 

tel"JJ.UJ ~ tbfl . 1nd11'14ue.1 .method sco"s.. 'FUll me.rl:ts tor ' ·' ... ,, - ' .. , .. ·. ·. '· ,. . . '·. ' ...... ' .. ' '•'. ' .. ····· ... . 

cdlumn$ .. 15 and $ a!'~ , tlt"'~~tc:tre 200. . 'l'ht1. pupi~~ &t"e named 

by. t,h~ a.~-c.t..ern of. t,h$ _al;phabet," . 
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TABLE I:· MATHEMATICS SCORES obtained 1n quarterl1 TESTS.· 

CLASS-TEACHING INDIVIDUAL METHOD 
.' 

Total; lst Totali Jrc) 
Pup1~s let Tem 2nd Term. & 2nd Terms 'rd Term 4th Term & 4thTe~~ 

1 2 3 4 5 6 

A 30 '40 70 40.5 45 as.s 
B 50 51 101 52.5 56 108.5 

c 35 43 78 44.5 44 88.5 

D 5' 58 111 54 sa 112 

E 55 59 114 sa.s 49 107.5 

-F e 51 94 40.5 46 86.5 

G 31 46 8:5 39 38 17 

H 50 47 91 47.5 )6 83.5 

I 19 26 45 22.5 18 40.5 

J 79 72 151 70 56 126 

K 56 55 111 48.5 42 90.5 

L 44 42 86 38.5 29 67.5 

M 18 47 65 30 19 49 
N 10 22 32 15.5 5 20.5 

0 47 63 llO 39 33 72 
p 14 .c 57 20.5 7 27.5 
Q 43 46 89 32 20 52 
R 30 59 89 29.5 16 45.5 

s 1l 64 135 34 22 56 

Total· 1718 ~)96 

Average 90.4 73.5 



b&tte coneltt4ed that. t}le lnd1vtdual m~thod ie not as good 

.a.s the Cla$s-:tea,ehtng metb.~d· • at l.eaet as far ae 

It has b$e.n pointed 

out that 1t wo\lld not tn~an that the 1nd.1'VidU41 metllod 1~:~ .. 
'\he 1~·$e deet~blE) me~~od Qt the twGt> beea:u.ae 1tl) 1nme41ate 

results a.:r~ .no~ as goQdc 1,t m1ght. prove'rno~e b$netlc1al 
' t 

.un<:t.er.atandlng or the subJG.ct~ ·How many pf)ople ~do not 
· ., , · after · 

P~ll1 ~~~.W!.Jia~.~ons 'f.~tll ..... t.''Y'-~ QQ~.~~Bt ti.nt\. y:etl $ .f'.ew years 
' . ~ 

they have fo~gott."n. ;iol;~Q~t $V~<:try1;.:lllng abo~.t t.he · s)l~Je,t. 

a~f} evel). &$ rega.~4s E~X.~1na.tton r~eu.l.ts 1 t •oul~ 
l 

be w:r<ms tq .. c~:n.c~~d,e. t'~~ a o(JrnPS;rl.s~:l'l ()f eplwnn:e J a.nd 6 
. I 

'<Jf' Table l that the .1ndlv1dua.l method ·is not as etfl.e1ent 
• '' '.- . - .' '' .. •.- "1 .. ·• ' ' t- .• ' • . • • ' ''I' 

~s the clat;Js•tea.ci:d.ng rnf;':tllt:;)d.. A Si)ru.tlny of the :etae.s ,, ' . 

' 

percentages g!v.en 1n .t~ble. J showf3 that tn•v also depresse 

towe,rds tb,e end or .tJle :fe&:t-1 e.~thou.gh to a smaller ,$xtent. 

This :Q:, be ae~r1be4 t:o th~ t~7,ct tha.t J.,n std. VII t:iJe.ve:Pa.l 
' ' ' 1 f 

new ~bJects ~~ ~ta~t\, the pupils .enter e. new so~~o:l 

~d hen:oe h~v~ ne' teaoh~~$• lJ1. the ~gt~ng the 
' ~ 

~~1nat,ton~ .~r$. . Q'f n~(tesst.tt .·very el.e~nenta.%'7 1 bUt towards 

the {'M O:f . th~ .Ye$rt' .. \vhe.n .m():re a.dvan(led. Gtlb.J•ct ~na:t;teJ» 
' . ! 

OQV$1"1l!'lg a . W~<\e,~ .. t~•l4 11J t!~ .. n,~d- 4l;.b.~ , teet SCON$ 

decl'$94\e.. ~t~ tac.t. Wi:tl .a,.ppe~ .wu~n.·qo~pa,J;ng the 

' ·qua~e~J.y t;~na t.J.c:m. :ln$~1~e _ $t' aJ.rn<>s~ any. atd,.. VI:t ·~las~ 

ton .almost: a.nr ~e~hQolt .. $-i;id ·,~.~pe~1al.l1 1~ it.. t.he ·ease· ·wtth 

·aubjeets .. lUte Qt,hema~~~l!i. ~d. $etenqe •. , It 1llaY' be due· to 
.,; ·~~ ' 

othe.r reasons t.b.a.n ~11et:Je g!_'!&n. above; b\lt1 . '-mpcrta.nt from 

·a.tl tnd1V.ldu.a.J. met.h()d ,potn~ IOf view, 1'& prQV~~. 'thai~ ~he 

decrease tn ma.themat1ca seorea '1n the second six months ·' - .. · -. . . ... ·-. ' .... ·- ... - · .. ' . ' --. ,' ''· '. '•' ,.' ,• -,, •' . .. 

a conolue~Qft would. have. bef>n .ad.nt"-e$a.ble tf .. 'f;,Q.e. a~ndar<\ 

of d1ft.1l)\lltry _ C)f ":tl;J.~ .. f'9~ ... 'tt~if#$. !la4 b'1len ~~~$l.y p:t-o• 

port1onal ti() . tl'le d$&r9t? .. o.t: ~a.~:vs.no$~~nt . whigh _ ~b.e olas.e 
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such a proport~onal $'t.AAcl4rcl. ot . 41.tf1cult.y is not claimed. . . . 

. for t.h~~e. ter{?ts,; AAd ~~q~ .~ta.nda"1s$d tests we;oe not 

a"Va1lable •. 

~beY WEJ:te how:~ver. ncb\ nec$~SaJ:Oy f'or the purposea. 

of' this 1nvE1at1P~ton:, 19.9. .itS~ ~tm 1s not tto compare the 
' ' ' ' ' .- ' . . ' . 

. averaee -~~s obt~ ne.4 'ttl;". 2-ndlvid~ an4 ela.es-t$ach1ng 

~$thqde ~ .~ \!as p~in~~~:. ()t\t 1~,. the p~VtQU~ chApte.r, 

a a,.,.ff:event t~~br11que ~~l,l ~ve t<;> btl use(i foJ' such a 
' ,, ,, 'I • : ' l o o \' I ' 

compar11!JQ~, · pa!nely ~Wt? p~;t~al:+;el classes ·On tndt v1du.al and 
, • , , , • , • 1, , '. • ~ ! I : ,· I , : ~ ' , • , , 1 

1 
I 

e>l.a~s·~~a<:::n.~~ Jne~~<?c:\~ .. r~ep~~~~ vel..r! 
~ '· • 

1 
• . I ,, . • , · • ', , , , • t , 

.W.ii!fffl'lfii.~9f. INll1?4l)lj~~~~ort,s,c.o~J=.+ ·; ... ,.: .. 
Tb.~ .a~m 91'.. .tb!,.~. tnve~r~iog$.t1on .t.s to compare the 

' ' I, ' 

rel$.t1 ve. pJ:'o8r,~iu4 s ;(;)t .. P\1P.tl,s a,:n tlle. !.1141 vidual method. with 
• • ' ' • • ' . ' ' • • • • ' • ' • •' ' : ' ~ f • • • ' -

~ther faQtor~. ;S\lCl;t ~-• t~pa~~ty 1 ~noentt-.re~, s. E .• s. e.nd .I .-Q. 
T~ tao1).1tEJ.te such e. Q()mpa.rison .thel\t follow.1ng procedut'e 

.,,·· ..•.. · ·; : ...... 1 ,, ..• '• l- ' 

The. lJ1tl~V14,ta~l.metho4 mat-ks wei'$ weighted .so 
•• ' 1 ' :' • ' l 

tha.t the~~ .. !i.'!<t~S~i 1l~c.~e the .~.l:l~e as tha~ ~f the 

. •l.e.as•~.fl.q~n~.J'~larlt~i. ·;~~t ~t:l,. 90 .• 4 ~~st,.ead; ot 7J•5 

The we.lgh~~M ~- ~Ol;l.e ~Y.t.be f~llqw!.ng simple 
~ ~ . ' ·• . . ' . ,. . 

prQp<>;riiJ.<>n .fl1~'f.4Qd.t .. (BU.ptl .AJ,,$.,®t-k .te .used in the •xample; 
' ' ' ' ,, ,-'' : .•· '' ' •:' I 

= 105. 



TABL§ i: 

Pupil a 

A 

B 

c 

D 

E , 
G 

B 

I 

J 

X 

L 

)( 

N 

0 

p 

Q -
R 

s 

Total 

Av•raa.• 
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RELATIVE IMPROVE1r1ENT OF PUPILS ON TH.E: INDIVIDUAL 
MlETHOD. 

Claas-teach1ng Individual Method Relative Rank 
aoorea ecorea (Weighted) Improveat (Rel.Impr. 

1 2 3 4 

70 105 +35 1 

101 134 +33 2 

78 109 +31 3 

111 138 4-27 4 

114 132 +18 5 

94 lo6 +12 6 

83 95 +12 7 

97 103 +,6 8 

45 50 +5 9 

151 155 +4 10 

lU lU 0 11 

86 83 .. , 12 

65 ~0 -5 13 

32 25 -7 14 

110 89 -21 15 

51 34 -23 16 

89 64 -25 17 

89 56 -33 18 

135 69 -66 19 

1718 1na 0 

90.4 90.4 0 

Pup1la r aD4 & are~ aa 6 and 7 reepeotive1J, 
1natea4 of ranking both aa 6.5 because their 
relative 1mprovemente, calculated correct to one 
4eotmal place, are 12.4 and 11.7 reapeotive1J, 
which ahow a difference ot o. 7 and thie 1a nearer 
to one than to zero. 
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'this m.eane that each or the sQore~ in oolwnn 61 
9.0.4 

wel'S mu.,l.tiplie~.by .......... Qr 1.23. 
7'•5'' 

the n~~~~.t ~b.()l~.~k •. <· .... OoJ..wan 3 ~bOW$ ·the ·41fte:rence 
' • ; ~ • '·::· ' . ' . • ' - : ~ : .• f. . ( •. : . ·, ' . : . ~ .. ; . : :, . • " 

b~tw~en ~1a$a~\each~~g and we1ghted 1r41v1dual method 
. ! . 

· · · ;scores ~nd, tn\ts Jlepres~n1;,s the Pe1a"~ve 1tnprovement ot 

· pU.plls ~~·the ~na.tvi.4ua.1.·~~1iho4 .·on e. ba.s1• of' e~al · 

· t9.Ve.l'agef;J f·<>.r indlvid\\Sil t4nd. olase•te-.ob1ng .scores. 

PUpils ~ t;o J sb.ow posttl(ve 1mprovfiltnent on this 

basis, vinA.l~· pup~l~ L to G ,.shQw ~eptive .2Jnprovement., .that 

lff, th'~~--P~rf~rtaancee ax-e r~lattv~lf wozwse on tb.e 1nd1v1du 

tl1e\',b.od than ~b.qBE;l ot pt,.tp~~·.e A t;.o .~1· t.rba t;·otial post ttve 

tmp;aovern~pt. 1.@ "q~l tQ. 'tifh.e ta,ta.l neg&;~i Ve . :1mprovement · 

beoa1.1se :tll.e ave~$..S$ mar~ .• :f. ~~~Wi~e 1 ~:Qd. 2 ta.re the. same 

' as $. res~ t Of. th$ .. we1$httt'~• 

Ooltim~. 4 ehQW$ the ra'tllt of 1mp~ov-ement: 

. pup$;.i A J..mp;rQv~o. ~~le.ttve~r •<>tJ:t;,,. P:t~.P11 B ~tt,~cond .moet .~nA 

pupil s t.be l~ast. ·The re~Mier .sbculd :n&te that the pupils 
' ' 

'· '·'··''· 

· ·hav~ been n~fJQ. by_ th;; l·et~'ros· ~t ·the ';$1pl'l$b~t aceordlh$ to 
. . '". 

their t'~Li! of lmp:rOVC\'m.~nt. i'b.U!\J whene'Ver ·puptl A 1a 

mentioned,. we know.t~tit·is_ the puptl. Wh.() ma<le rela$1velt 

tll.$ m.olirt. P~SN~s ~ t:tJ.e it.J.dtvtdual metho41 whJ.1e pupt~ O; 

fo~ ~X$.!llple, .tn~d~ :tel.atl'f;,~y ~:nn~;,.•r tmp·Ny~ment th.a.ri .all 

tho.se Wb() a.~. ne.111ed 'by .1:-,:tters. p.~~~dlng Q .:J;.n the alpbabet. 

8EASqN F.OR, WEIGH :liNG $CH)RE§ L _ 
. ·,. ' . - ,.. ·, ..... 

The Pre>oe4~1;'f# Qf weigh.tlns t.he .. &coree bas 

el1mln$ije,d t.he ettect.s of'.\lnequ~l !;t.Ve~f18S$ fQr the f'1r$t 

a.n.d secont:l e,!.~ . 1\"0~t.\Ul . ·of , ~he r~ar, 'Wh1~b. lP.ight have been 
. -~· . ' 

' ' 
d.u.e to otl'~r ~~uee~ ~bAn m~n:~~11 a ·ChS,.nge of method ~- · causes 

' ' 

' ' 
$ttch -.s t~e ~Wfl<;lSI . of the ·au.bj:ect .tn. the b$gbm1ng. o.f the 

1et¥rt. t~~ .• Q~a s.GJ.vanced .. wo~lt .and w~d$r. f1el.4 wn1cb have 

to 'be tE;JSI t;e<t t;owe.rQ.s the ~nq. Qf · the 1rear • 
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Sinoe f$t.a.nd~~1$ed. te~ts WE)!ie not l,!Sed &.nd the 

sOQi'&$ WEl!~~ tte1ght~d, w~ a.:re not juat1f1ed 1n talking of 

a.bsol"'te j,mprGVei!me.nt# ~c>.lUllll'). .3 shows r~latlve improvement 

tht;.t 1e1 . tb.e if.iilprovem~nt ·Qf. ea.Qh pu.p,.l 1n th~ Qlaas 1~ 

rela.tton.to .the. 1.~Pr<>1l~~~t.ot. tli~ Qth:~r pup~la in the 
.elas$ • .Th~$ whene.V:tJ~ . 6 .1mPa:'O.vem~l1t~ 1$ ment1Qned 1t · 

. rill. met;tt1 "r~),at.ive 1l!lPrt>V:Gmel!ni>tt. 
. . . 

For the cc;~~le:J:,1ons t>f Ohaptter IV, the method 

ot J."r:t.~··difter.en.~E)$ ls used tor reason$ stated. iihf)~e, 

h~nQe .the ~~~ ~t· '11np~Y~~ent (col~ 41 table 2) .,s 

•~·eti. •n~t.e~d.. or .t.~~ Oi.~roye~~~t scovee theniseJves 
. I ' ', , .·' :,: . ' ' " 

' ' ' .· . ' .~ 

( eolumn '). t"ne re.ntt of' improvement baa ~en art eo ted 

by th~ ·w~te~ ~~g bll't ·n~t to ~ very gr-eat extellt• as f~r . 

. . . 

proef.)sa. ot we1Sht1ns "'11· :P<J1i 1~1uen.c.e the results 

Qonsidera\?.l7• . , .. ~e r.a.~. pf . •rnprov$ment aa cbta~ne<l bJ 

th1s 1Jlt;~th~4 a,ppro~1~t~~ ~o~e .X:J.e$;r~Y to that ol>t.a.1~e4 from 
' . 

t;he per~(S!nta.s~ ,.ntP%'9V~lll$~~. ecore~a, t.he.n th~ :ra.nlt ·or 
1mprOV$lhE,lttt as o'f)~~~(\. t~.Ql'4 a m~X'e S"'b~~-ct1on ()f ~be 

<1$la~s~te&.~l;d.ns scforeA .. '-r()tn 'the ~w~~gh~~d 1ndif14ua1 methoe 

$OC)tr~$ • . '.l'h.e :r~ll<ieJ~. c~ .. ve~1t7 thll:! t~om the marts ln 

table 1.1f 

I~ OM§§ ... ,J;;iiC.E!a!JAG~. · 

.. ~@LE :2 J~iye~ ,:the a.v~~s,se c.laee ,perQen~g~ 

· ~f\ ·eacp. P~P1.l. ft?~ 'e~e fa\'~. q~~~,r~y ·axam1ru:t~1ons; 

Ea.eh alas~ pe~.entage !e obt#a1ned 1:>1 ad4.1ng tl:le separate 

ma:r~s (t~~al. .lQo:ln"~£tQh.~as~) Qt.' the s1x $ubJects ibt 

the c~~ic.ulwn .... ~r,~l<;e,.t:tns. E:rtgl.1sh• Hi$to..ey .• Se1~nce., 

kfill.eJnf1~1os. ~nd .Cktlr:tw.ln .o:r .BOo}tkeop~~ 13.n'l connnerc1a.l 

o.lat:;\s p~~centM~ . .a a.r~ Jl:$~· .. to. get the cl~;itss pos1tton' ot -·­

·'' ·.d~~b, ot . . the. P'IJ:P:#.~.s .. a.~ ,.1.~ .~l:iO''m in ¢olu.mn 6,~ 

T.be ~r:re~la~ .dJ.st.r1but1on. or tile marks aheuld 

:~ot be t-sJt.qt'l .IQ~ ti· 41&f.tt~b.1.~g t~qtQr., . .to~; as has been 
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pointe~ out,'the,ee 19 pupils qonsttJ,.tut.ecl.the mathematics 

section ot the Std. VJ;I ~las~ which ~oona1~~Jted of 55'puptls. 

The 1n.t~.ll$.g~u1c~. (ft).Ot.t~nts ·of t}lr..; · pup1ls w~re 

obta1net1 by: means Of tJ:te·,sou'f;.h. Afr10l!n' G~oup '-'e~ ~f· .. ' 
,.. . . . 

Forms J . ~nd . II w!\'fre ~s.$4.• rttt$en · mtnu'bes 

···l,', 
·.,'' ,·' 'i. 

Tb.e . t~$ t • was s1'V~n ~t. ·the end of th·~ Jl#ar · · 

(lOth Decsm.b$r.) ~ ?u.:PA.~a .·a, P and Q were abe"ent. Pupils 

P. and Q W$r~ g1V~ti1·:ndiv1f.lu.al.. ·testa, bu~ &$ PttP11 0 had 

l·~tt tthe school. 1;he .week bet'Qfe,. ~1s :;r.Q. ~a not obtain$d; 

He had ~~ '})~ ~~1m1na~e4.tn. all ·CO~elatio:ns where I*Q" 

\¥a$ cG-nQ~rrted··· 

A t~w of 'the oth~rs we.re ~so gtv~n .1nd1v1d,..al 

k$tH1 *'• ~Vd,f}r to· .ve.rtty. :t;h,e .. reattlt,s of the group te$t .• 

A~ table 4 ~d1C~t,es,,. these ~~.B,ult.,e Sb,OW e~t~OJ;ld1n$ry 

el:rntJ.ar:tty... . ~e inatvt-~ua.~ ;est ·i1Sed · was .$ne: ntta.ap­

Pl'(nrtn~iab~. ~nd.1w!.t,~E;l4e ;rnt,l,J.is!ns1'~.$kf!i~l Yl~ .A:f'1tJ~ltaa.ns, ... 

$Pnlten4• Kl~4(J~s," pu}il;f.~~h$d\~l9~~ by th$ Deparfim~nt or· 

mu,oa.$1~n. Gl' . th• C$.P~. :Pr~v.,.n~•·• _ 

1'~1~ 4 .. IAl,~c:> fJ~Ow~ t.he •~• and. .ag~ or ea~h 
ot the pup.&ls ~ 

.I.t uua7 .be no~4 ber~ that th~ av•l'~g$ 1nt~l11gence 
. . 

ot the .sro~p .11! .~o6~~• \'l)l~c~. i13 r$-tJl~t- low.. tor sueh a 

~up; . contpare;. t'fl>~ . '~P~~:;· .. tl'le. $.\f~l:"•se int.~llis~nce 

qtt()t1$[1;~ . Qf .. l!:S,; 4 ,. ~d .. 1~1• 7. Of .. 1:,1;~ . $.t(l., . Vll m•th~l1tat1tUi 
. . 1. . ' . . . ~ 

e~otlons.<;~t; t.lre..t.;.wo ui'"~l':l tQ'h9ol.s W'h!r~ tf.le.secQn.ci pt;l.rt 

or the i.nvestlg~tlon was c•trie<l q~t. 
•;' .: ~ . 't . ' ·~ •:' 

~ . ~~ . . . 
,, . ACCO~!,~ tO,: t.~e !;nVf;St~gatqr,t~. ju,dp.ent th~ 

1ntell1g~tu;se t>t p~pt1 )3. ;is .. b1gh$J;" t.~n 99.t.. ~tllt()tt($h thl$ 
'L ' { 

Judgment .~s.ht.. h$Ve b~~~ .· ~~tl~~n•$d l;)y. tbe . t~e\ ~hat tht.s 

pup!l is .SPfPOiallY. ta1~lli;.$"d,. as .. ze<tg~J;-d$. r.nt:~.themattqs, 

1. Vide pp. t'Z"f and i27 



F1ret 
PUpils Term 

1 

A 49.5 

B 51.8 

c 40.0 

D 40.2 

E 54.8 

F 51.8 

a 4?..5 

H 43.2 

I 35.0 

J 64.3 

K 53.3 

L 51.8 

M. 55.3 

N 21.7 

0 39.3 
p 32.8 

Q 54.3 

R 51.5 

s 41.7 

Total 874.8 

J .. vera~e 46.0 
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C LA~; P~~l\C .::H:l:'I G.·~.~-
(Ava rage percentages tor all subjects of 
curriculum). 

s~~oond Thlrrl Fourt.h 
Term Term Term '.l'otal Rank 

I'll 3 4 5 6 .. 
59.3 59.6 55.5 223.9 4 

58.3 56.5 49.8 216.4 6 

54.5 48.5 42.2 185.2 14 

so.s 51.7 56.5 198.9 9 

64.2 57.8 54.8 231.6 2 

52.3 61.3 54.2 219.6 5 

58.7 45.0 48.2 194.4 11 

45.7 53.3 42.0 184.2 15 

34.7 34.0 32.7 136.4 18 

64.7 64.0 56.2 249.2 1 

53.7 51.5 47.2 205.7 7 

6o.o 59.8 54.0 225.6 3 

56.3 46.2 47.2 205.0 8 

21.5 22.5 21.5 87.2 19 

57.2 51.3 47.5 195.3 10 

44.8 39.2 33.'7 150.5 17 

49.0 39.8 24.8 167.9 16 

51.0 45.5 46.0 194.0 12 

56.3 46.0 42.2 186.2 1~ 

992.7 9J3.5 856.2 3657.2 

52.2 49.1 45.1 J.92.5 



Pupils 

A 

B 

0 

D 

E 

F 

G 

H 

I 

J 

lt 

L 

II 

N 

0 

p 

Q 

R 

s 

Total 

Average 
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UiT::2L!G,2JCE QUOT I .:i\~TS 

Sex. 
Age B boy Group Individual 

G girl Test 'I eat Rank 

l 2 3 4 5 

16.1 G 104 - 13 
.• 

16.9 B 99 - 16 

14.8 B - ... -
14.5 G 121 ... 1 

15.10 G 109 - 7.5 

16.4 B 110 112 6 

16.2 B lOS - 10 

15.11 B 114 - ' 15.3 B 100 - 14.5 

14.10 B 112 - 5 

15.3 B 108 - 10 

14.4 B 116 115 2 

15.0 G 109 - 7.5 

17.2 B ao - 18 

18.11 B 95 - 17 

15.1 B - loS 10 

15.0 B - loO 12 

16.3 B 100 100 14.5 

15.2 B 113 - 4 

298.5 4 girls 1912 

15.8 15 boys lo6.2 

1. Column 1 gives ages in years and months& 
16.1 means 16 year& 1 month. 

2. For pupils P and Q the 1nd1v1dual test scores 
are taken; for the others the group test 
scores are taken. 



Unf'ort~tely the Qppo~tunit;y was not available to 
~ 'i' ' 

~ive hl111 an individluJ,l t~ot 1 1'1'4-~ faot ~ha~ be was 

faJ,.rly. dl.dt 17 yea~. S mo.nthet mtght he.ye atreoted 

ti.he re$ul.t.• 
i ' . ' ·· .... 1 

Whole tl).Et cl$,e$ WE,\$. ~<:>G> ~~g fo:r th~ 1~u13r~gep.ce tests 

· t.o bt:1 t~ey ~e~ta"tJ*~' 

Ae}U.~v~ll,leni;. in t;~~~ool a.nd 1nt~ll1g~nce do not 
.. l. 

alwp.ys. c?r~($l$t~ yrfr'i h.ighly,. Som~ very 1nt.elllg$nt 

Q.h114lren may sh()W no outa~~ntltne perf¢l"n'lB·'~~e, while ot.her~ 

d1li.H'.lrepan~y- may .l;lf:l qttfi to : f.g.ul. ty m$a.eurementa $1 t,her ot 
' .. ",· ~ ·~-~.;. ~ . . . 

1I):~el~1g$nce or ~t 4l.j)ht.ev~~~nt 1 · but. more probably .... 1n4"ed, 
',.·· '· . . ' ' .. 

. . . 

ot otli~r factors, q}:lief l!1.1fl0%\6 .which ~re <:H!)~ta.in traits or 
., ' .·J' 

types of beh$.V10ur wh1eh ~~·t;~ popul.a:rly d.·es.tgna.ted. tii..S 

"1· ..:r .. .,.,.t· · " 11 · · "". · i!!i>••e·~ · ·""" n..;.-~1t1. ~.t tl...;i1• · o. · t•~o · "'ow· -..:~~ . . 111i:L""O ry ,iJ . pf.l.(l.$~11 .a.allQw ··j ; ~U .. ·. 0~6,. t ~· Sp6· V~ n .... , ~ ... -..... 
. . . . . . 

work" and. ao on. 
' ' ..... ·.••· 

two t tn<tt.,t_$ tr1 .. ( or d1lisene.e) 1.u111 perseverance. . . 

. On$ of'tep heilt"~ of. a. bQy '1M iS not very 

1ntell1sent b'IJ;t ~s. _'V,ecy -~ut?Qe~Gft1l; be(!S.\.\t=Je o.f his 

perseva;r1~ a.11c1. 1rt?l.u~tno~~ _di~pos1t1oni" ox-, 01t _t~~ 

bone". tt 1s true tbat l:n tbe popt,tl$r concepti<>n wh.1ch 

1 s SQ r> f'llen b~ee€1, ()n inf'e:rence~ from 1nd1 vidual ()b$erva­

tions, Sil.Oh iaolateQ. C&Se~ may ·'become th.e g~n.era.+, Nl.e. ·,:----
2. 

/1eod:rd1ne; tr> cert4,1n .1n.ve.a~1gat'-ons it is ·p;robably n,e~rer 

th~ trt;ttrh to :say ;ne.t ~he 1nost in~e:tltgent pupils are 1n 

th¢ tna..Jorl ty (Qf:', .~as(ls a:t~~ ths , m~st1 .P~r~evet1ng. 

1. Alm,Q.(;!'ti ~ny. C9rr.el~tian bct~~en Bqb.o9.l mark$ an<l t.Q. • s 
will. Q~.mf',._~, ~hi·a s~~t~ment. . e•e. alQO qorrela.~ions 
bet-ween I.Q. tl!l<lnw.t}ls~ t?~o~r,~, an4.oetweel1 J.,.Q. a.nd 
~la.ss...,ma.J;lks on_pp for, l'los. v,q, 1&1-. · 

2, see, tor e).Ul.mple, ~G:1fted 01l~~dren" by L.s. Holl1.ngwortt· 
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It ma.y h.ow.,ver be possi,ble.that. factors tPuch 

as per$everanoe and d111g~nce w:tll play a relatively mo:re 

important ~ole in sucoessful 1nd.iv1dual work tihan 1n 

suec,ssful ad cla$a. work. SoU).e pupils find 1t harder 

than others to concentrate on their work a.nd to persevere 

with what they do tt therae .1~ not the continual. .stimu.-
" 

la.-tion ot the teacher's voice an~ pers9nal~~i• FJt<>m 

a. purely 1Qgt,ca:l.cons~().erat1c;n one oq\lld say that sueh a. 

type would not do ,.e).l. .un4~.r the 1nd1 "V1,<lua..J. m.etbod where 

he i:e t,hr:own .. 9n to 111.s own resour~es. 

To verity su~h .a ~~nql1.1sion obJeO\'-ve~y would 

requi~ ~Q~e tEjlQhniQ.~e Q.t &,~r1V:1ng a.t a.n .e.val~t.ion Of 

the amount of per.aeve ran<;:~:) . <:>r 4111gence possessed. by 

each lndiv~du.~l.. 

at 
The t.nvest1gat.~r/t1:rst ta.ttetD,pt,ed to devise tests 

by mean$ of w~ioh on~ could ~1n(i a OQtd'fic~~nt ot tena.c1t7 

tor ea.Qh pup.l~. on, :f,h~ St.i.llle llttei!J as .. 1nte+l~gence tests, 

w1tnou.t the 1ntel>lt49n how,yer of stand$.:rd1e1ng such. tests 

a.11 it w<;>ttl,.d have been ~mposfoilible ~d.Ef:lr, the ~ rown(:lta.nceth 

But t.lle $-d~a. wa,s. ·t)Verr{i~al,..ly gt,y~n g,p, filS all po~s1ble. 

t.e.rat-s ~~m t9 ~~i)t s.~Jl.i~t~~ el~~ a.s we:l..l a.s tena.c1 ty • 

. Hene~ a. l~$1!J ... obJ~~tiVE;J >prooed.UJ;>e wa.;a followed: 

the te~.Che~s .. qr .. ~.la~ $~hOQ1 . we~e .. ~e.e,h ~equest•4 to estimate 

the pe:osev~ra,nce.of.t;.he ~epat>at~P\\P1ls by giv~ng thetn 

marks a.QqQt'dillg. ~o .. t~e .. tc;ill<>W1rlS scEt.l$:• 

PerseV&t'~oe..so~a.~e. 

5 verY .. pe~.severlng. 
A pers&'V·et'llig• . 
J a:rer{i.SEJ. . 
2 l.1ttle peflil~vere.nQe• 
l yet'y 11t,ttl~ p~r$eVeranQEH 

Similarly th~f. w~~e, .r.~qu~si:;e4 t<:> es~~m.ate th~ d.~llgenc¢ or 

ea.eh. pup~], aQ~Or.dj.ng to 1;.~e f()ll<>Wlll.S.$~-l~t· 
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Dilisence. scale. 

5 very diligent ( vef'y hard worker). 
4 .. d111ge:nt (hard wot'\ke~) .. 
' aver~ge. 
2 .little d1l.1gence (lazy). 
1 ve1!.f l~ ttle diligence ( 'IJ'ery l$.~1) ·• 

· · · · For ·the s.a.Ite of un1.tormity and l.o help the ' 

t.eaeher• . tn(;!! t;~rm~. 1.!pl#rsevera.nce'1 and '"<11lisenbe·" ·. weite 

deflned ·as· toll.oWEU 

·.Pkr.sever§:nce: •;the · <itt.ali\J: ot tQokl1ng nard work:· 
. 9r ·~. ~1ft~cl:alt. pr('):blem.. and k&,ping at 
it till' .suooess,:ta m'Elt wtth. · 

.lnd'"stey' :s~e&dy appl1ca.tton to wo:rk; 
. the qua.l.~ty. or. the g~oQ. hard wor>k$r • 

. Actu.a.l::t,y. tp~ ~~t.imat.~.e of _perseY~r~~e. 

Renee the \Wo estimates were 

compounded to form one e•ttma.t;e of tenacS.t:v. By tenacity 

the~etore •. 1~ m~~t:. 1t"~.a4ltte~e t~ w?rk and the ~b~11ty ~.r. 

~Qnt1J:llilO'!;fi.$.PP+1ca'l!,lon. 

fh.e ~v';r~g~ ~Jfti~t~. ot t·h~ tenae1tY. of .ea.Q~ 

PU;Pll. Wti~ 4~.v~de¢t ·.bt. i;.en .and:. t)le traction. eo obtained 
. . . ' , . I 

the ~O'Qn;t Qf t$~<;i~Y,V.f.l~les trQtn. zero to one. ·Tht 
. . ' 

proeed.v.r~. ~~-~l.J?~~PlEL~l~~;r. ~n. .. cons\1J.f;.t~. ta~es 5. 

6 and 7 •. 

tAULt:B s • . 6 and z: q.~C<?l~$ l to 6 1n table~ 5 and 6 · : 

glve t.b.e teacheJ'e·• : .. estJ.mates of the pUp1.ls 1 p~ttseveranee 

and. d.iligenoe ·respe<)'t1vely,. Oo:t.trim 8 gives the aver.age 

.eat1mat(f. 

Tl.\ble 7 .snows ~h.~ tenacity C()f5!f't1c1ents: 

eolwnn 3 1s Qbta.iri~d by addi~ e olwnna 1 ancl 2 • a.nd hence 

d1v1cU.ng ~olumn 3 by ten, ~o that the ma.xtm:wn mark fo-r 

tene.c1tybec()tnee one. 

The eet~ma1;es or.some teachers correspond much 

more clo~ely than t~osf3 l:))f othe;rs; ror example, column 4 

snows gr~a ter . 44 sa~~em,nt; .. tr()tn. t.tl.e . e.verae;e than . any ot 



- 57 ... 

the other~a. · Qn<a .. eone~~Ciea '{:,b~t the n.P+iX'IO~l. equation:" 

of tba. t.. t.~~-~er 1~ .. f\lr.th.~r rem.m,red. from .the n~mal than 

that of the ~thexo teachers, or tha.t·J.n the tea.cltlng of' 

s~$.ence ttJ,e ~e.~cher .15~ts . a d.1tte~ent ·.1mpr~SJ31on o(' the 

pupils' pereaver-~nc.E!I. a:n<J. <1111ge~ce, or that the) a.t,t,1 t~d:e 

oot.ween tlU.s t'E~cher, an.\1. his ~la.~s ts (t1ttert&n~; f.rom . 

t.nat ot the other teachers. PeFhaps the 9h1l<lren i"~ally 
' ' ' ·- .·. - ,' ·: •' -· ·' . - '. 

worked. hardet". to:r ;h1m. i;.han tQ:r t.h,e ot.heJ"" . t$a.ch~rs 1 b~~a.use 

Qf a ~ea~er .~ntt!)r~at. .$.n,n1s s~bJ~.ct >or becauae. they 

The eoet~1<l~ent.s or tenttc!;,~y as ,s1V$t:l in 

eolu,mn 4, .~£Lbl~ 1 .• . a..r' .the qu~nt,tte.ti.v~ ~Y:al.uat•~•ns ()f 

Ulie pupil@ • .. Per~~t~X".!i.tt.OJ~ A~~n<l. ttl~1een,i:J~• . fb,~y w111 'b$ 

oornp~r$d. wttl). t,:n,e ~,.~t.~tv~ .~~prQVezat::~~t s~ven in 

colUiBtt 4; t;e,.b1e 2. 

tn the . p~yious _ a~ottQ:n .. ~t ~e $~f!~-'t/$d tMt 

t.lle tea~on whJ.-.~tel.l\e>~t~.~·@ ~nd ·-~~ievem<ltnt i't1 £tch,oo;t 

Jlo .not ~ual.lJ.•~~w .. ·(!l; ·veey b:tp ~orrelatlQn m$~t ~e the 

comirg tnto ·pl~t ~t' factqra. such as 1nd1..u~tn ~(1 

persf;lv~ra.nc$, ~nd.tha.t. t~ey ma.y be J'Glatt.ve+:v mo~e 

etteet~v~ a.n .1nd.1y1d\.\al. : 1f~n. ln ¢l.ae.e-t•a¢hJ,.ng mettt.od. 

In tb.is sE>ct1on we eMll d:escribe the eo.lleot1on of -- . . " . .: . . . . .. \• . ' ,. ;·'' .. - ... ,., . ,. -··· . '- .. ' . - . . -· '.. . .. . .. ;-. . ' . . ~ :· .- -. : .. 

dat~ 1~. ~~in~!_t!..QP. .wt~b B; .. t~tr<l_ .r~~to~, ~me.ly,. 1nc~~ti'V'e.; 

wit.h a v1ew to. •t~<l11PS .~·~!4 ef:f.'ect .9.l'l..P.ettorJl1anc• tn 

1nd1.v1due.l wol'~· .. 

q:Eti~RAL,, Dl,~Q!J~SXON .·.OF .ll~CiQ1'.f.iVESJ . 

What motl:V'es. ~t st.\l4f.l::u~.$~ tn~ v~st ~jorJ.ty 

~f :ch1.1cir~~? , Bet~r(;} . tl"l~ng to. n.te~er):i~e Qr ~9 ~ke e.n 

~13time:t.., c>t ~~t:=~ tpott~eHh c.ne .. na.s t9 .e;tve a. \)-.ntat.1ve 

There .le 11tt1e doubt that 
< •• \·· ,. • - ._,. •• ·-- •• - ,_- ••• ,-,-· • 

JDS.%11 4ll1:1.4r•n_w!.ll nQ~ ~~ ~b~~_to S$-JWllY.theyQ.o t,h~1r 
~ ' "" . ' 



- 58 -

TABX,E 5: Teachers' Estimates of PUpils 1 PERSEVERANCE. 

PupilS 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

J4 

N 

0 

p 

Q 

R 

s 

Total 

Average 

Perseverance Estimates 
made by Class Teachers 

Eng.& Bookk.& 
Average I Math& German H1st. Science Comm.Ar. Afr1k. ~tal 

1 2 3 4 5 6 1 8 

4 3 4 3 3 4 21 3.5 

4 2 3 3 4 2 18 :;.o 

3 3 3 3 4 2 18 :;.o 

4 4 4 3 .... 4 19 :;.a 
4 4 4 4 - 4 20 4.0 

:; 2 ; 3 4 3 18 :;.o 

4 3 9 3 3 3 21 :;.s 
3 2 3 3 2 2 15 2.5 

3 3 l 2 3 l 13 2.2 

4 4 4 3 4 4 23 3.8 

3 3 4 3 - 3 16 3.2 

2 3 3 ' 3 3 17 2.8 

2.5 3 1 3 - l 10.5 2.1 

0 2 0 4 - 0 6 1.2 

4 l 3 4 3 4 19 :;.2 

2 1 2 3 2 l 11 1.8 

1 1 1 2 - 1 6 1.2 

1 2 l ' 3 a 12 2.0 

3.5 3 4 4 - 2 16.5 :;.:; 

55 49 53 59 38 46 300 53.1 

2.9 2.6 2.8 ;;.l 3.2 2.4 2.8 

The teacher of Bookkeeping and.Comme:rc id Ar1 thm.et1o 
(Column 5) had only 12 of the 19 pupils in his 
class and hence could not make the estima~es 1n the 
other oases. 
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~ABLJ&,o: Teachers' Estimates of pupils' DILIGENCE. 

Diligence Eat1me.tes 
made by Class Teachers 

Eng.& Bookk.& 
Pupils Mathe German H1st,. Science conun.Ar. Afr1k 1 Total Average 

l 2 3 4 5 6 7 8 

A 4 4 4 3 3 4 22 3.7 

B ' I 2 4 3 4 3 19 3.2 
I c ' I 3 3 4 5 - 18 3.6 
i 

D 4 4 5 4 - 4 21 4.2 

E 4 5 5 4 - 4 22 4.4 

F 3 2 4 3 4 2 18 3.0 
' 

G 4 3 5 ' 2 4 21 3.5 

H 3 2 :; ' l 2 14 2 •. 3 

I 3 3 2 ' 2 1 14 2.3 

J ' 4 5 4 ' 3 4 23 3.8 

I 3 4 4 4 -· ' 18 3.6 

L , 3 4 3 3 ' 19 3.2 
I 

.M i 3 I 3 ' 4 ... 4 17 3.4 

I 
I 
I 

N 0 I 2 0 3 0 5 1.0 I .... 
I I 

I I 

0 I 4 I l 4 4 3 4 20 '·' p 1 l 2 4 ' 0 11 1.8 

Q 1 1 2 2 - .2 8 1.6 

a 1 1 2 3 2 2 ll 1.8 

s 4 ' 3 4 - ' 17 3.4 

Total 1 .55 52 63 64 35 49 318 57.1 

AveragE 2.9 2.7 '·' 3.4 2.9 2.7 :s.o 

The Afrikaans teacher d1d not m.ake an estimate 1n the 
case Of Pupil c, as. he did not know him well enough 
to make a Just est.1mate. . 
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TABLE 7: T.ENACITY COEFFICIENTS. 

Average Teachers 1 

Estimates of Total 

Max.Marlf0 
Tenacity 

Pupils Perseverance Diligence 'l\9 Coefficients Rank 

1 2 3 4 5 

A 3 .• 5 3.7 7.2 .72 4 

B 3.0 3.2 6.2 .62 10 

c 3.0 3.6 6.6 .66 8 

D 3.8 4.2 s.o .so 2· 

E 4.0 4.4 8.4 .84 1 

F 3.0 3.0 6.0 .60 11.5 

G 3.5 3.5 7.0 .70 5 

H 2.5 2.3 4.8 .48 14 

I 2.2 2.3 4.5 .45 15 

J 3.8 3.8 7.6 .76 3 

K 3.2 3.6 6.8 .68 6 

L 2.8 3.2 6.0 .60 11.5 

M 2.1 3.4 5.5 .55 13 

N 1.2 110 2.2 .22 19 

0 3.2 3.3 6.5 .65 9 

p 1.8 1.8 3.6 .36 17 

Q 1.2 1.6 2.8 .28 18 

R 2.0 1.8 3.8 .38 16 

s 3.3 3.4 6.7 .67 7 

Total 53.1 57.1 110.2 11.02 

Average 2.8 3.0 5.8 .58 
I 



• Ql-

da11N' .sQb.9Q.J.woX"tt, <.>r tt t,bey give ~ .rea·son 1t will 

pz-obabl-1 ·be on~ that $~·r1kes tn~tn at the moment of reply, 

The tact t.hat they do :not. .sJ.waye eonee1ously th1nk a,bOu.t 

such motives does tiOt b.owev&r mean that there are none. 

Every ·ehil<l. has n1ottye's su4h as re~r or love of teachere 
. . 

or p~re~ts • the des~rEl to pleti,se s.o~neone dear to them 

by doing ¥1~11 ~t school, 1nteres\ed 1n the w~rk~~· re~ards• 
pun1ehmente, soc1a.l approval or disapproval..,, qompetitlon 

with clas~~-1;.es 1 a .. ao.i't ot ,pride or even ;vanity • a 

tom ot e.~~f'·assertl·on; ·an.. :11Wlb1 ttott m 1ch ~pur-os them 

on to dQ well ;at· .J?c:.b.ool,. &.U) ~~at they mlgb~ enter some. 

vocation • pep-.qa.ps ;t~a4it.lOWJ~.l to th.e family Qr beoa.t~se 

fat.he:r :-want~ ~_:t,, o_r .~tta~ they 111a.y s.et emplo1liJ.ent wh~~l1 

will ,melt~ tp~~ 1:n4epsnt!{en~ ~- •arn.1ng ·tb.e1t;o own money_ .•. or 

$0 t.h.at they .~e.y 'Qe aole to ,ente.r ~be Wliver,etty tor 

rurth.e;r 'tudy. 

some ·1nve11t1ve.e are of an 1mmedtate and direct 

·ohara,ctel., """ · th~'-':r effects a:re Gnl7 tetnpQr~: a child 

1MJ,f work halt?d .bec~~e ~ is ;tor the momen1f 1nt~rested 1n_ 

what .M ~oe3, .. or f>;c~~S'2! be, .:-warit.s to wtn ~ Pi'J.ee or.: .. , 

b•oa.use teacher 1m$;p~o!fltsed_.h11ll ~ csn1ng. StJ.ch ef~ects 

.as thtW~ lla.ve Will ::~tt,ang~ w1~ll o•rctunstanc's• h$rt.Ce they 

f~l oatt? ~e tpe ~-()l~pe or tni;·s 1:nvett.tte;at1~n. The;v,_~; 
1. 

~ve ooen •t-q.dt~~ by q~~e:r .. tl:lvest,lgators •• , ·r:ne gene~al 
conclu~tQ~sta.re.~~t s~~h,. 1,~cent11'~$ pl.a.y ·~ v~ey t.mportant 

a. 
role in ·sue~eesful. .:t~el').Golwo:rtt. . Two 1nv~s-t1gators 

found. t~t ex~rin;;,tc JnC)i;lvat·$.on.· such .. as off~.rtns pri~es, 

$t1lin.aa.ting COill:pet.1t1on and inf'otm1ng tb.e learner Of hlS 

progress is tl1ost etteet1'Vi&,,,ra,nd. tha.'l ~tp.e, p~tme tllf1ct1·on 

of mottvatlc:m .1s to me.ke <l~til or p~act1c>e more palatable• 
' ' ' ' ' . . ' . ,. ' "' . . ' .. ' . . ' ~. , .. ' ·. . . . ' ' . 

Other 1n<::e!i~t1'tes ~re of a. m()re permanent nature: 

they s;r$_UBtta.ll.y concei'Ued. with the p~p1~'a t1.1ture ear$er, 

l.. V'-4-e 1Jillli¢J8r~9t!V ~ : .. . 

~. SJm()~s. _t\l')d. Ohn.se , ..... Vie!~ b1b~J.qgrap.bf. 
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home c1rcwns~$.nCea_, an~ $$n&l1 t1 vity to .soeia~ a.p~rova.l. 
' These are or ~ea.\er i,mpQrtance tor our purpose •. 

With some ·ch1ldtel'l such 2,.noent1ves are very 
' ' 

~hey_ hr:~:t~ d.~t~ite l(ieale a.nd plans for the 
' ' . 

tut.ura an~. \hey contt~,.9us.ly st-rtv~ to rea.l~.e• th~m .. th$ 

ttrge to set on. in , ~l'fl' :1e ·ve 17 etron s _with th~nh Others 
'I ' ' • 

are of a mueh more ea~r.-sc:J~ne; ~.ype, they atter,u1 ,fichool ~s 
' a tlla1:;tfl)~ <>f Q®1;'S1!) ~_.n,q. <\q not SE'!em.tQ have a motive at, all. 

'• .. ' 

Btl." a.ll ehilda"en. ~ve . t() l?- Sl"~at.et:t or smalle~ ~~te11~ 
. ' ' ~ - .. ' ; .. , 

some .f<>tm of. 1~ce~t,_y,,. •lt:not\Sl:J.. t~e general cons"~au.S . ' '.. . . .. ,. . .. · .... 
; . . . ' . ,•' 

ot opinion ls _. tha~ ~he -.v~;r:'>$.$~ P\1P11 ue:~ally. work:s below 
• • - ' ' • . . ' ' • . • ' ::..~· • • • : • ' I ' .' " ' R • ' ' fl ' ' ; ·; : ' ~ 

hj;.e mt=J,xlmum ¢S.P8o91 ty 'b~~~#~ae ~~ l.aoks ail.~.quate 1n~enttve • 
\ t • • - ""'! ' 1 ' : . ' i ~ • ' : ' 

It 1$ t~ .b~_,_e~P-<iQtflJ(l tba.t the pt"esence ot a. 
·. ' ;: . ' ' ' ,. . . ' ' . . ~- , , ... ' . ' . ' . . . 

gree.tel' .e>r ~mf4l~r. dE)gre~ or motivation W!ll ~pprec.ie.bly 
. . . . . ' - ·., . I ' -· ' 

' 1 ' ~ . ' ' ' ' ' ' ' ' ' \ . ' i ' 

' '· 
Etff'e~t ~nd.i~d.u~J. . wo.rl.t •. , _ W1 tt1 any rn.et;.hod~ one. could . sa7.1 

. . . ' 
tile pulltl.." ~1:th .~ PO\Yel't~- ~n¢~nt1ve '11111 do bettt~r. 

But 1'4 t.l). t,l\~ 111-4~ vidt.J~~ ,m$t~o4 . st-X'()ng t>.t> wea~ incentives 
. ' ' . '. . l ' . ' . 

f30U.ld, be }lJ?CP.eot~~ ~o. }le,ye ~ gx-e~t~r d1t.terent1a:t1ng 
I ' ' ' ' . ' 

~ft,eet: -~(;) p~p1l. w.tth a '~'tr.qne; tnoentlve w+ll shoot 

~head w~le tl,la pu.p:t.,l_w1th$. weak 1nce~j:,1ve will las 
• I 

behind.t.c> ~ ~e~~~~ -~~,n~ 1#ht.t._ wtth th~ ~lasa-~each~DS­

metb.ofl. where thEit tea.oh$~'s 'V'91ce. ~d ~xpl.anations always 

we nave mentioned 

before that tM ·spoken word 1.s mach more a11ve ·than the - -,· ... ' .. " ... '• -·· .. '.• ·,· ·,' . ' . - .. -. 

w~$tten word. 

Aftfltl" ~Q,n$.\~r'li1g_the.queet1on of 1ne(:Jnt1ves 

tl'O$ this ~ngl.~, the .ll\"'eat~.!$1!c>~~ · W!\.$ ·fat;:ecl. With, the 

problem ,of . 4•v1a1ng :aom• 'tn$~1! qf arl('1 v.tng at an evaluat1on. 
. -~ . . 

of tbe ~o~t: ·of lllOt.t,ve:t,1c>n !n re,pe~t of' e~~h ot the 

19 W.Pll-e 'W1 tb . w~om tbe ... -~er·1m~r1t _ wa.s · being c~;t1$d ot1t. 

On the fa.~~ Qf it thi:a seemed to _'Qe ta.trly' eas7t people 

a~. o.tt~n tn fa. ve17 coQk$ure wa1 <l•.s~gru~te Qn~ boy as 

a~b1til·QU$ and uothE.lr d.s not amb1t1Qus. BUt when ene 
. . ' . ~- . ; . . . '1 • - . 
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Qt mot1va~lon, one 1!! apt to lopse all c()nticlenoe in 

one's a'b111t.y to do 11Zt.. FQr ~b1$ r~a.sc;.~;. p~~·11. the 

1nvest.1ga~o~ .,c\eC1~$d. p(?t. ~Q Ob~~1n, the teachers~ est..1tna.tes 

as was don$ in the ca.1e Qf nt,e~ctty't. 81:Jch EU~tlmates flp 
' ' ' 

would. ale~ ove:E"lap too .much with those or, *•d.:111genoe.u 
'. • J - ' • '~ --·· • • - •• ' ' ' ' , ., " - • ' 

ava1:L!tble cr,i'tt}~.1~ n~t .~11)8 Vl/#~3 ~peotf19, it wou.la be 
. l '· 

welln1sn 1mposs1.ble ~o. ii•~~.~#.s~ bet,w~E}~ am•~.l Vt;tria:t~on~ 

1n d.e'"~ or tru,·tiva.~iQ~,. .wb.atevel' ~e~~lq~e was ad.op_tet .• · 

Henoe t11$tE.JtMi o:t ranldng the 19 pup1ls .1!l c:tescend.~ll$,, · 
. " ' ' ' ,. 

such a threetoll$. .. src:>ttPltl6 preaents a sma~l~r . 
field for er:rt>r1n.a. c.a.se l1k$ thie whe're the criteria 

o , ' -. •· ' • : • '1"' 'o I' o • ,, •• ,'- • • • ' ',- ' ' ' - • , ' • ' • ~· • , '- ! 

~n which the o~~es1t1r,:._~,~QP. nas. t.9 be .based, are .not 
. ' ' ' . 

ve., 4f;!t1n~t~. . ,Wjli,le $Qme .or. the, pup.t1EJ Dli!I.Y e·t1ll be 
. ~ . 

<rl&ss1f1ed in 'frong ,gr.ou_ps, the ·~hances . are that the 

maJority will be l.n th_e. ~~gb,;tt, gl'()uPS. 

the data on which the class1f'1catlon into these . , ,. .. , .. - .· .··- ' . .. ·-. . . '-:· -., - ' . . .. 

t}lre• grQttPe _W(i$ baee4; we~.e _ 9bt;a1ne4 bJ 
' ,, - . 

(a) que$,t1t?n1ng :the pttp1le .. lnd1v,14~11Y• 

(b) cont~ol:U.ng such data l:ly s~t(#~r,lng c;ont1nnatory 
• 

1nform•tton ti>Qm. the . pri11e1pa.l . o~ t;he .. school .and one or 

thl:) Std. V.I "t;.eao!le:J:tJ, b()th o.r wh()l'll were 1rell. aQque.1nt.ed 

with the p\J.pll$1 the1t' ~c>mes and ~oc~l. condition$~ · 

(C) V$-Si'tt~ ~h$ .P~Pil~ ,e b,om-~ and COtiVerslng Wl th 

•he part~~"$ ~ .. othe~ ~~:t4 .· W40IJ;l . tb~ P'lPils d~il.y 

.a;a aoc1a tea. 
. . .. . ' .. · .. , . ' . 

. < •> .. .9\!f~etto.rdrns' t~~ -~~lJ!• 
The ,questiona ··had tQ be .d.trected so as to si.tppl.y_ 

44~e. on. Which t?lase~f.1¢at19n into oti-e e>f ~ne above groups 

· qould te ma4.~.. Qne of tt1e m~. t.. ~:PO~~:tn~ ·1ncent,1ve;a of a. 
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more p~rme.n.eri.t nature~ to the 1nvest1satorts ·mind, 1.s 

that Which is (H)nCe~ed Wii;.h tbe pU.p1lst 'futUl'"$ VOCa.tlona.l 

p.la.ns. T}le questlons batt to r(tvaa1. 1f pOSl31l;le1 tne· 

str-MlSth .Pf such rnoitv-.~ton. ·. S.econ<UJ~ thel had to ·$how 

any Incentive 1n o Qnn~4tt.<m w.1th bolli+J ~1rcumst;:u1.ces; such 

.ae interest ()f P8..tten.~~ .J.n. pup5;.~s' $Qhoo1 progtiesth 

· pa:rente • ~nt~+l ~~~~. 4!~veloptnent, their oqcttp$.t1.ona ·and 

concom!t,an~ 1nt:.~~f!\t~~ .. 'th,l~y,, the qu.est1qns .~ to 

gauge whethGt' fjh,~ JlUp~l wa.• $enst..t.ive to t.he intet>t:JS't · 

that mem.l3..,.$ 9f. ~~ .. $Q~1~1 c!r¢+$ tn wh1oh ha moved 

took tn h~m. and WhafAb.e.~ .tte ~r-1~ to ~~ve up to tt. 

The ~ol.lowtns q~.st.toit~ W$re .Pilt 'erb~l7. by 

'tho 1nvestiga.tQJr ·t? .. ~&<SI.l ot. tl'l.e PUP1ls 1 aul their anew~rs . . . ' 
' ' 

,,, . ·l. 

·(l) . Dq ,fOU ~~k~ ~()bOPlt . 

(~) Do yo~ ltke .• athe~~t~f~? 

. (3) ua.v~ N'<?~ an:t: .. ,apeci~l l"6$$0n .foro ~Qntlnlltn8 . 

echoo1 after atd.. VI ·? . ' . : . . . ·' - . . . '• ' -· - .. -. - .. ~ - -' .. 

(4) WMt..~~e yo~ pl•IJ.f<tr the t"t~? What. are 

.lou so~ng t~ 4() . ott .~~,av.~gg $c~oO.l? 

(5) lVh$t. .~a ~b.~ :oocp.p~t1Ql\. of ·(a) yQur tathe:t, 
. ' 

.(b) ,your .Qlot~,~· (bet"o:rt;ll. tne.~t-.se. or. no1tJ. 1 (f#) your 

br<>ther.f? a.~d l,lil;lt•rJli•· ~(d) ~~er ne~r :roelat1ve.s? 

( 6) Did 9J11 of' .1()1lJt p.ar•n"~ ~a.~, otb.el!' 'than 

PrtmatW ed,uQatl()nt .. ( N .• B. ttl). ~~e$n,tly a ye'l!'l larse' 

peJ:-C$nta.s~.o:r.cnlldxollt~.1n t;h~'t. .).oc$.4ltt left school at 
. . ~ ~ 

Std. VX)... . " 

(7) no .J0\4I" . parent$ help you W'1 ~:Q. .Your Ei'lhdolworzt? 

Do tn~.N Qtt,(tn enql4J'~ how y()u are' g~tt:t.~ (;n tit· aehool t 

.Do ther. take ~ tnt~~~$~ ~m your. aeh,t;>o;J. pro~es? 

( 8) . 'I a th~~$ .·f:lil.Y o~he.r .Per$~. w:P,o }la$ had a great 

1nrtuenQe on. . .Y~\1~ ~U.·ve~<J· ..... , 
' .. 

(9 .) l)Q~~ 11t W()iirf JOU .tt'. y.o\ft:. ~~oOlWQJ"k 1$ l1<>t 

UP t~ da/t,·e? 
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The m$thod.ot oral questioning wae edopte4.1n 
1 >l.J ' • .) '. • 

pref'eren~e to a writt.e~ que~t,1on.na1re b~ca.use it sav~ 
• • • t ,l I I ', • ' .j, ' ~ 

oppo~t\mity <-.> of ·expla1n1ns what wr1s required if t.he . . ~ . .. 

p~p~l did, nott ~nd.ers\~nd ~he o..wsst1on ~s. e;lv~n above•. 
\ ; . 

·(11) ot following u.p ~naat1a;ta~~Qry answers by fur\her 
. . . . . . . ; . . . . . ~ 

q~estto~ng: ( ~11) o.f Judging .wn~~®~ tl'i.e answ$;- .was 

g1yen $1n9Elrely an4 f<iPOl1~$naoue1y. or wh~the:r !.t was 

invented a-n" ( ~v) ot; Jtl.lo111ng the pup~l to ~e~llt abo~.t 

hlmselt. 

' were gi-ven toget~e)!' with other questions -concerning the 

pupi.ls 1 eociQ¥econ~o. ~ tt,cu.mstancee 1 b.ee.l t.h a.n~ scnool 
. . . ' 

recordsJ whJ.c~ wlll.b~ .<t,e~l.t. w!. th ln the toll·(')~ing ·tJe~t1on. 

It took from tWGJlty to t,hi~y nli.nut;(~G tQ .get all th.e 
. . 

necess~"ry .1ntot'1Aat,$.o~ J'r()~ . each p\lp11 ~. 

' 
The t.e>~~ow~~ .wt~~&. 'the. a.ns:w~rs e>.t f.our ;S~ple 

.£J1p1l Jlt ... ~ •. Q. 121.. G1'1"1• A-uouti • 

. ( 1 ) , te,rh. , . .. .. 

(2) 

(l) 

subje.cts ... 

·•· 

( 4 ). I want., to get Ma tJ"1.·(J~~ and· th~n become a nun·4J • 

(5) (a) Fat:"mer,. (b) on t~:r;n, ·(c) lfanne~e·• (d) .Most 

·~f th~m taruu~:rs,. 

(6) xes., t~t.J:l.$t" !D$'tr1culst~a.~ 

(7) No.one helps.~. WJ,.'f:,·~ ln1 W~k .(pa.~ent$ are on 

farm). M1 t.'$th~:r .~s ~mc~ous $h.a.t. t should 4o well ,a;t 

$¢l\Ool •. 

(8) )Jo~ ... 

(9) Y~s. 
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ftm11.Q: :t.Q •.. 95 •.. Boy .•. A•gJ'pup., 

(1) Y(3s. 

(2) t¢s~ 

.(; & 4) . I W£1?. t:, i';e> \le~ otne a ta,rm$r. Wh~n , I ti;m 

twenty-one I .JI~Ust t;.s~~~ ... Qv~r. tb.e ;;am t:r~m n11 mother. 

l .WMt to .SC.t. ~y -~C!,ltl;t;Q).b~gh~t:>. f'-~St _an,d, t~n. €;0 on' to 

fJ.n ae;r~Qul.~ura.l s~hQ:O~ ~~9.:f. ~wo .Y~n~. . . 

t~ o~ttnu.e. p~~vs;t~ ~twtr. W'Ail~ fa~na. 

(5) (a) J!ann~t'.(d~e4), (b) on ram, (Q). (only a. 

stster) 1 (d). Mor.1tl1 .. t~~1ng1 .on,$ . o~ two 1n ot:rtees. ·. 

{6) i'e~~~ ll\1 ln:o~h•f t~ae an tnt~re$t +n, 1llJ soh~o.l"' 

work:,. · l)oes not_h~~P me., 

(7} 

(8) 

.t~t> 1 on,1y . ~f . mc;rtheri!t 

te.~ ,~ v:e'11Y Jfi~O b. 

(l.) Yes •... 

(2) 'f~~. 

_,, .··. 

·{ 3} One .~t .. ~:t'l.\41 ~rth,~r. One \'4. ll neE)tJ. the 

things ttnEl! ie~ late~. ~~··].1t,e. 

(4) Advoea..te 'it p~se.lble •... Oth~rvt1$e .I do .no't kn()w. 

( S) Al~.· ·are, . f.at6~t'" ~~~~&Pt Q):ltl) \).rother who ls • 

pol14em~n~ .. 

( 6 ) · · Fat.J:ler #tat~t¢\llat•d.• 

( 1) . P.a.~eJ'!t$ on _fa~. Ni> • . T~kf;l .·.an. interes~ ~-
(6) lie)~ 

(9) l'$S• I ff)~l ~•a:sy $.bou~ tt• 
' .··t· 

bm&l,.~.Q= ... l,:.~.Q· .106.. ~Qy .•.. O·•srQu.p. 
(1} ·xes,. 
(2) Xe$. 

(') No. 
..; 

(4) J' 4'0 no~_Jniow ~s yet •. t. :$ball dec:l,d6 late_;r .• 

(,5) .P~entc .a.~ l;"e1e:t;;ives a.r~ $)1 fam~rs. 

(6). No. 

('1} No. 

(8) No. (9) Yea. 



- 67 -
I't! 1e. unneoe$.Sll.~Y t9. give h~re the full. answers 

obtained tl:"otn the othe:r pupi1s.e.s 1nnume~ab~e 1noons1st­

enctee ma<lt\l the ).n\l"esttgato.r S'-V~ ._.P .hie attempt to 

class1f3 them ~t,a,t~st1('all)'. . 

In ~ se~ee the !ansyteJ-s to these qu&$t1~:n$ d.ld 

not pfOVca. :V:~'r't sat~etact;oey: .•... Q.u.eetl~n$ 1 1 ~ a,n<l 9 wer$ 

4sttn1t.etY Qf' ~Q"U$fil .•. 

gye:et&ont l : M$1.J~; :;, ........ ~ghteen. out ot .the nineteen pupi,le 

answ:ered tt;res":• .. . o~y P.\JP.U.; ~ (I,.Q;. $0) stated that he. 

d1d not.1,11(~ $~b>ol.. or ~tl:lent:11.t1cs. .Accu)rdtng tG the 

PU:Pll$ •h.emse~v~a, .th~!l'8fQre, they all .!u'a4 a det1n1te 

1neent$.1r' ae r~g~r4s 41t~ct lnt,e;a:-~~t 1~ schoolwork m.d. 

· mathema.t,l~s.. .Other .. tact(Jr$ hOT(eyer ~ho-~d tnat some of i~ 

t:t).em b~ .no :such. 1n9enttve. . 

. Apar~ ~t'Q!ll tb1a .. , ~~wever; it was clear- to the 

investigator tb~t:p0$1;&1vfi' !U:ll!w$rs· w·erte &t••n becal.tse 

they thpugh't :that -~a~ . t~ tit thine to .dot the lnves·ti• 

gator· woul(i be pl,$a~~d t9 h~a;x-.'ba~ tbet 1l.ked mathematics 

becaus~ t,~t, .~s _l)!Ef sp~~1~l ... s:u.bJ$4$t. 

HQ:no.e . the a~ew~rlJ . to· tn~s$ Q:tl&$t,1ons wer-e lett 

out of .. ~CC9:tUlt ~n the ql.e.~e1f'lQat1Ql1• 

' 
gu.~s,tten~ l-~a. r4,:--.... 'rll¢t:Je two quest~one $re cons1deN4, 

' tosether .l>~a.use .many. <Jt . ~p.". Ilttp1l$ save an a.nf!'wer . 
conce~ng the~r tutt.lre plan~ .. to q\.teitt..Q- .3. It was 

general.l.t nete_$~~17 to f.o1l(lW ttP. tb,e &.rui\w~re gJ.ven tQ 

' 
quts·t.~on. 4 .. 'l:JY. ,t~rt.tter_ Q.\.l. .. ~;Jt1ons A.rl O):"it~r to di.sec:>ver. if' 

. . ' ', . · ..... , .. :. 

; 

possible,.. 1Vhethe:r tb~. ~.n.&"er n~ _be.en 6fl¥lttine or whether 
' 

lt ha.d..be~n .. tnv~nte4_ o~. t~~-· ~pur ~t ·the Jnoment-. 

The! answ~r.a .tto que$:t1on 3 t>t pup1ls D• Et H:, 

J, L1 w,re t~ th,e ·~ff~~t~ _ ti:;iat tpey wou14 ,l~ke i;Q inct-eta.$E!l 

th.e1r. Jtnov,l.$4~ or t.AA~ .\h$;,' wottld..',;req~re 1t; 1n l~ter 

lire. ..Pl.IJP.il.E,; B.1 F• 11 K, .. _P et.~t~4 .. t4~~t .1t was their 

. patent$:t d~st,~e .. 'tha$ tb'Y .. &ho~ld .JJ~'t.t4Y t~t.ner. 
• . . 

'1tbe~. answ,:rett. "no.~ . or s•v~. an .~ tvr'r. t.J'l oanneot1on w1 th 
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t.l1el.r :ru tur$ pl~ ~ 

4e resa~$ quest~on .4 tn whic.h pupil$· were · 

~que steel t.o .e~press t.~elr idea·s. or caree1:*.;. pu.p1.l& A,, B, 

9.• o. E• a, 1. L, .lb <>• . }1,, ,i b!l4 mp.re or l$ss d.etin1 tEl 

plana .f'or the .t'Ut\U:'~• . In ootwnn 1, ·table 8, tli'ey· were 

all. . ol~B$1 fie~ .ln t,he A~Sl'OUP:,, . except· pupils C t M ~fld . 5 

W11o were ~lae.s1,t1~d lU 'tll\3 B·g~Ot1P for the tollow1ug 
. . . - . ·- . I, . ~ • 

. ~$.Sdll$! . p~pil 0 \Vli.~ rs:~he:r;> V&.$U." a.,l,)pu,~ _going ~nto an 
ott,.~u~~ li,ke 1l1E~ , b roi#,n~~ ... 1 t .. app1Jtar$d th~'t lns tttture 

plans co~ld not . 'm cons 14er~d a. Vf#'ey tiet1n1te. 1neentS.ve as 

~ega:rds worlt in .. ecb.OQl.,l pup1.;t. · M Showe<J. tbe ·s.atnE!} ·vagueness. 

P\tp1l 5 ~ta.ted t~t .tbe :want~¢ tQ 'becom~ a.n engine driver; 

.g,·s he ha<i n~ver be.en on ... -. t!'"a1n an:l ~ sean 1-t only ~ 

tew timee, 't .loo~ed. rncre llke e. df;\y•drealn than a detird.te 

1neent,1ve. .The :Qt.4~r- P'-lP1ls .... i',,. Q1 I,. K, N, P., Q-w,ho 

,·ta.t,ed that. theyJ;~.a<l n~ plane t9f'. the (t.\ture,. we,re cla.ssl• 

~~st1gna 2t 6 ,and .. zc . ' ~· ... '- : . - " . . . . 
' ' 

~he tend(;noy !f~S . to gtv:e po•1 tl 'f/e .-a.1.1aw~t-s to 

Q\U~$f,10J?. 6, awl hEl!X1C.e ~c~. $J.~tioc~oe QOlll,.d not 1fs 
'. 

atte.che4 'f,~ tll.ern •.... T;h.e. :artiiJ\V~.rs . to q\l&,s~1~n 1 ~J'e give~ 

in col~ ~, .: $~t>l~- .. ,.o. Mo$t .~nto:r.gu~:t;ton <u,~~egung these 

quest.tone W$~e. ~b:t-.~11!~~-- tr.t;1m the. o"he't sou.r~.e$t p~1no1pa.l 

of t.he .eehGGl. and 1'1~lf,1N5 ·t~~.h<>mee-

.:" ~; 

.Qi~$t~onQ 8 ~n$1. 2 t · ... 

Tb,e tU~$W.(tt'$ 't()_' queJ)\f,~c:)n $ \fE:)" negative throu.gboU; 

Hence 

J;;fl. draw~.~g UP· .. ~· ).ls~ qt. qlJ.tl)$,~01\J ltk$ ~l:le a.b¢ve 

~t seem$ .ldv.1~~ble t9 t~st ~h~n;t. Qt't$ ()n -~ :few. PPEtl1m:1n~J 

p~p11' bf)fo~e t~:J4na. ~~~ · .. t~n-.l .. l..t~:tt. _ .. Whe ;t~tt:eP ·wQUJ..d 

t.hu.e ()9nta.tn; · n~ .. t1nn~~~aeary . or "e~1.t~s. qu~~t~t).n,s and th~ 
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Qther questions could be a.! tel'~ to suit the pu.rpos~e 

better. 

as a. result of micb. mttob. unn~Oe$e~ry lab~. W4B involved 

.~nd even .the.n the que~tf.ons choeen w~t'e n~t. till .ot_ t.b.~ 
:. '. ' . . 

most suitable .• 

·(b) gqnt:~~tggx .int0~1pat&on. 
. I ' ' I 

~he <lat$ <'qlleeted ~y·qt1est1onlns the PttP1la . . . 

were controlled by ¢Qnsultat1on with the pr1netp~ ot 
.th·e school..,. who . ~aA ~en. 1n t.f!~ s-eht3Gl to-r e:lght rse.rs • 

and eecont\ly ~ . w1 tl1 (Jne · ot: the :Std .... VI · tea~hez,os ·who. had · 

bee.n the~ .. tor f1f~~en .y~ar.e~ .n~tli or them aasoc1$.te 

treely with _tl).e par$nts and llaYe p~rhape a aore compt-e• 

hensl'te.vtew of.looa.l. ¢trcwol:l~n9es $han most othe;r 

1rmabita.nts of the. \tillage1'· 

According to the lat"e~ • ( th~ tlass had pas·sea. ,, 

through h1$ han4.s. 'f;;b,e.·ve~r, ·b&fQ're), p~pils P, Q $nd R 

nave· no e.mb~ t1on. at t1l.l• .Pupt'1 M bas ~,~ 1~ ttl·e but, it·~ .. 

' '· 

a class, .. PUP1.1 F. tt.r1E)$ .. to se~ .on,>("vooruits .. trewen<ttt) 
' and does W·ell opn$\d_er~.S- th~ po~r c1·rewnstll.nees or hts . . . . . ,•- ... '• . ' 

home. 

tot hlm that be lf~1ll .. :t.~1ea .. tG 1ntpr:ove hi$ pos1 tion .... 

});J.s 'brot}ler left aehool at ~n. eal"1y" .age.. Pu.pil Q has no 

~b1t1on at al.l • Ju.~t. 11~e };U$ f'.a\her. He Qnce l"M~- away 

t~om boarding seh().ol.. He wants .• t9 "lo~t·• ~:J;"Ol!nd in the 

,str-e~rte. the whol.e d~y .long. 

. 
Tneae V'lGt ts we.re mtade ln. an 1ntormal W$f and 

'the investiga:t.o:r triecl t.q bt>lne; lli.he .co.nvEJr~tion to h~ar 

on the eh1).d in $.. ta.cttt:~ way. '.J::tl1~ prov~4 an .~sy task 

as mQ at Pt1ct-ents -.re eager . to . ~l.~ e.bo~t t~tr -ch!l.4~en .• 

In JJJ;ost QS.f3fiJ$ tney m~n1te•~~d, • ~1?~Z18- ~n'f;,ereet .in their 



chlld~n.t but dtrect qu.e$~1ons W$1'~ ·not put a~ llS: n()t ·t.t 

g1ve them a:tJ:1 s-uspicion · tha.t such interest · vm.s being· 

91;\ged.• 

J'AlU~·J!! .§I &!~:fA· .9l1fi1J:{LE~. fl~t ... 
The da:t;~ .. as obta1tt~4 by the :ab)ve tbl:-ee methods 

we~ used to ¢le,es1t'y the pup1la: · 1.nto tn~ A.., .a or e · · 
erO\tPS· e.ft~n:~ a e()l)Side~~~on, of tth$ fQllQvt~ng faOtG.:r.s#• 

lJ strength 9.f}t1le~nt!ve ·tn .connection with pttpl:t·• 8 

t'utu.~ 'tfOeatle>nal pl~~~H -~ col~n l ot tabl~ 8 anotts this 
' ' 

cla.sei.fl.<lt+~~on. fi!.CCOrd.ll1$ t(). d~ta _ ae d.1scun1Se4 on page c,s 

and cQnf1rta~d by. Q.t:ne:r :ev~d;enee .• · 

2 ). Ho:tf!e ~ .J:O~ums~nees, · .1ntelloctu:al. 4eve1opp~ntJnt 

ot pa~nte 1 1nteres t_. of paren\~ tn ;pu.p11 f s progress_, 

.aocis.l pr$Gt1ge: whethet-. t.h~$e cont?t.J:tued Et.ri enoourag1ng 

factor in the plip1l' s ·s:tu.di~m. P,~lttll1n :g · -~a.r1e•.s this 

~lasa1ttoattorh .. 

~} Oth~r factor!) au ell ·a$ tbe · puptl* e aens1 t1 vt tir 
~ . 

t;Q. the interest. that h1s .:tmmedlate socta.::. ct~cle manifests 
• • . • . ' . • . . ~ " . ,. • - t. . ' • 0 ,•, • - • • • ' • • - • • • • - • • 

ln his t;tcld.eventen.t $-t. aehoo].1 an4 ll1,s ~amb1,1ons in gene~al .. .. ' ' ' .. . 

a~ Jttd.ged by the 1nvet;f~1ga. toJtt.~ 

stve,n .1n sll~~J:~ .. , ... ~, ... 
· · 1'h1 e ~.elaasif1·eat1on 1s · . . ' f·. -~ . . - .. . 

It may '6~ po.:tn:t;~d out that the clast3.1~ioat1ori 
a . . . . 

ln e ~~ 1. :1S./fa1~~1 .ob. .. J~9~'-V'~. r~pl~~~ontatlon .of the . ' ' ' . . '. . ' 

pup1l.s' $tatemen~s ot c:u~.re~:r.; the :cl.ta.Bsitl~a.tion !.n '• -, .. '1 ' . . ' 

COl'Wnll a ,,.S partly obJe.(!t!:Vf) .in ~0 fa.r as t,h~ p~en;s f 
! ~ •' . - . 

lntellect.u.al statta,es ~a~ ~uged by tll,e amo\Q1.t of 'Scho·olt!131·• 

that ·t;hey had., but otb.e:r-w).s·e t:he. 1nveat1gator bad to rely 

on h1 s own JUdgment . 'beoaua~ c;t t.he . unrel.1a.b~ll. ty ot, 

pupils • and para~~a' statementl!i\J tt e Qta~$~f$,eattor1 1n 

colU;mn 3 1$ purtl1 su.bj$ct1.ve ..... t.b:~. inveet,.se.t~r had tbe 

optnior,L_ ot the .Std., v~ _ •~a.ch~,r at14 tu:rtb.&t' b.~ ~ad; hi~ 

Qwn 3Ud$lJlent. 
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TABLE 8: 

A.-group: 
B-gro"'p' 
o-group: 

Pupils 

A 

B 

c 
p 

E 

F 

G 

H 

I 

l 

K 

L 

M 

N 

0 

p 

Q 

R 

s 

Summal'J~ 
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Ola.ss1t1oat1on of pupils 1nto A, B or c groups 
acolbtd11J6 I to str~msth or INCENTiyE. , , 

puo,1ls 1dth definite incentive. 
lt u average tt 

" " leaat n 

Other Final 
ca.r.,er Home Factors Class1f1cat1on 

l 2 3 4 

A c- A+-+ A 

A A A A 

B B l3 B 

A A A-t- A 

A A+ At- A 

0 C• c 0 

c B A B 

A B c B 

c B 0 c 
A A+-+ A+ A 

c B Ct- c 

4 A++ c ... B 

B g.,. - Ct- 0 

c c- .. c- c 

A A A A 

c c- c c 

c c""' c ... , .. 0 

A B c+- B 

a c- a- c 

9 A1s 6 A*s 1 A 1 $ 6 Ats 
3 s•s 6 B's 1 a 5B's 
1 C~s 7 c•s 11 o•s 8 c•e 

NOte: - '!'he + or ... signs are used 1n columns 
2 and 3 to indicate stronger o:r 
weaker mot1vat1on in the pa.rtleular 

I group .. 



'l'o '-\l\d$rsts.n4 table a better .• the reader 

should refer·to the ge:rte:ral :tnt'orma~ton S;'bOulf, -.~oh o.t 
'' j ' ' . •. 

~l'le 19 pupils .. aiv~n.i:n.·r-PP~nd~X. c •.. 
I : 1 • : . 

golumn 4 .·st:ttea .the tina~ Cl$ss1f1ce.t1on. 

There was no doubt .~s to the eatego:ri~e tn whiCh pu.p1ls 

B.t C.t D1 Et f:t Jt N'~· O, P,, Q should be placed: tne 

dat.a. Qf CQ~.S l, 2 and ;> d&t1n1te~y pointed tQ ·Gne ·ot · 

As reaard$ 'MU"'ile G··. H ·. I.1 K ... M ... f ' ' g . ' 1/!" 1/!"' ' ' • ,p ,. 

s, the data ue tnore eontl1cttns, but the t1.nal t;la.ss1tt• 

cation 1a the .a:verag~ ot the othe~ t.tw~.e col.wnne. ··r.tbe 

t1M.l c1a.·seit1ca.t1on ot pupils .A al'ld J, proved more 

c.:U.ffieul~t .tn. their, MB~e :tll'?' $.nVe$tiga.tor ultimately 

till owed. . l'U.s O\fi'\ Judgmen~ as ~epr$sent$d 1n oolwan ' 

to overr1d.EJ the slight1.y morf3 obj$f;.lt.1 ve class1fl(:ta.tlotts 

. in . ool\inU:lS 1 a$ 2,, 1)J._~flUt'.t~ne; P~Pll, ··•~ ln categQr1 A 

and pu.ptl L ln ca~egory Bt altb.ot.tgh, atr1ct1y statist• 

1Qal1J.. tbey :ShO\\ld be put ·in '{;.hs StunS ea.tegOrft The 

ESeileral evidence was clear enougll t,o a.llow such a 

dlaor1ro,tnat1on. 

&,IMITATION~:. 

Th\9 au.b.ject1,ve q,1~ment as rep:rE1tsente4 b7 the 

inVGBt1~tor1 a ju.dgn)ant &nter$d t;~trQnglJ tnto the above 

Sf:Otlp1ns, ln spit~ of t}le tact tbAt ,the ava1labl.e 

cr1ter1a w~re t~~r.tted. •!3 ()~Jee~;ve.lJ aa po.estble. 

on th.a. $t.,h~,r.: .~l\4:1 w~re J~ ~Qt ~c.tr thl$ 

subjet>t1ve elem~nt*' t~o ~l.a~a,1.f1cat~9:n WQqld ba,yi) b-.d 

t:o b(! in. ~ecCl"danc~ wlth .d~$:l:'E,t~ or .m~t1vat1qi); .as talten 

. :t..n ~ veJ;"y ~es.tri<.lt~d. se11a~ 1 . for ¢xampl' •· ~a represented 
' : , J I 

~1 ~Qlumn . 1 {}f t~blE:J, .. 6..~ ·.. .~ ~·noen.~ft ve . W'Q\tld l'ta.ve mea.~t 
• l I 

what$V~r the fs-vl. obj:eqt1ve 9-e.t~ .Ql.~:t1.-me4. t.<> n.teae.ure, 

1"he a.tt.em • t. to $ecu.re dctta. which were amenable· .P., .. ,.,_·, .... · ........ ·.····""' ... ··., . .. .. 

to stat.1sti,Qa'- . trea.tr~ent. proyed ~a :f~i:l~a b$Gause $.t 
. . . . . . ' "- ~- ~- . . . ' ' ' . · .. ~ . ' . ',~ .·'.: . - . 

~he un.reJ.1ab1l1tg · or th~. b~n .. b~tns \f®::r~ ·t,he verbf:\1 

e~~eseion ot; h.t.s .. .\t.m~r ~1ves j~;rtd J:n<,>t1 ve~a p.re c onoe~ed. 

very t~vi people aX"~ ~lling. t9. ·OQnf~.$s openlJ wcy t.he1 



act 1n the ways t~at they do, a~ try 1netead ~0 create the 

impression that they are more ambitious a.nd progress1Tfe 

than. they ·rE!~lly are, but have b$Come the prey of circum• 

stances.~ The 1nvest1ga.tor observed t1me and ,again tha.\ 

pupils and parents al1ke tried to create su.on 1tnp:reas1o~s 

wh1oh are 1n accordance \Vi th their conceptions ·ot how 

things should be~ 

The only way to oven:ome this 41.ff1cultf 1s to 

emplo1 means w.bi.eh would. show 1nd1recrtly what the real 

1ncent1ves are• as was partly done. An example of th1$ 

ls the arnoun.t of sdl ool1ng that the parents .M4i thetr 

interests would to a large extent be condi t1o.ne4 bt 1 t; 

1n the case or parents of' au.perior etanda;rd ... the 

1ntelle~tl,Utl sta.tu,a of t,he home ~a,nd the 1ntellecU~ual values 

set before the pupil wo~ld determine his ~ncentive for th.e 

rea.so.n that the pupll n~cesaar1ly attempts to attain the 

parental stan4ard., While such means were used where 

possible .• 1 t was ;found. inadvisable to base the whole 

class1f.1cat1on on 1 t, p•rtly because of the re~r~r1cted 

meaning which that would ~scribe t.o ninoentivett, but mainly 

because of the 1\mpract.lbility of sueh a method under-

the circumatancee. 

The l1m1tations o.f the measu!;'1ll8 deVice~ at our 

disposal at present a~e d1st1notly revealed when it comes 

to mea.~"ring t.he inner qrives and moti v.es of the .bu.rna.n 

being., Whey can only ·-oo evaluated by mea$u.r1ng responses 

Whicb &l"& m~a.o to env.tro~ental st1mu11. but these 

responses become more variable and d.1ff1cU:lt to isolate 
. 

the more deep-.sea.te!l and au'btle the motives are 1 so that. 

incXteaatrg ly lEI.l:"ger numbers of' c~eea are requ1red. 1n order 

to att.a1n a ,sattstactory 4,$pee ot r-e.l1ab111ty.. The 

result ts that tb~ (;lxaeperated setent.let. often utters a 

fervent prayer that all the powers ot the world should -
.so . 

directed .in his cutus~/that he ~ght complete his rese.arches .... 
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• only to realise afterwards tll&t this is impossible as 

l~v1ng i.teelf t.s more important tban the reason to:r 

llving. 

With ·these- l1tn1ta.t1ons or method-and mea;n.s the 

investigator :had to meW.te the beet o:r the available 

m&.ter~al by ltU.PPlementlng it with h1s own critical·· 

cQmmon~sense .. J~gment... ijenc$1 whatever tb.~ re.sulte 

may 1nd.1cat.e;; no great importance oan be attached to this 

part. ot the inV$Gt1gat1on from the ~tr1ctly · obje~ttve . : 

· scJ.ent1f'~c pQ1nt Qf '\3. ew. The in:Vee ttgator howev~r . 

otters 1t as being sugg(t)st1ve of ·ftU"ther 1nVQBt1gat.ton 

in this field.., 

:rn· orde~ to ~tU4Y the etteot of soe~Q.o.~conomle 
:·status on l:u?rtom,anc·e 'n. aealgtllfiEmt wo!"lt~ ll.n eye.lu.s.t:lon 

tb1 s ev~lua tton _was . ~$.4e w~s ~o11&<Jte<1 itt more or less 

t;he same _way .as _Qtttl..:lne(i .. in the previous seot1.on:.• · 

(a) by quest,.:onlng pupS.le . 
(b) by con~u1ting the pr1nqipe.l of the .sob.Ot;>l 

who Wa.$ personally a-cquainted witll the -etrcums'te,nc'(its 

Q t ea.ch Of the Pl.lP1ls, 

(q) by vts1t1ng tb.l3 home$ 

(d) by obts.1t:Uns thG D1v.1s1ona1 cou.nc11 ·eV'aluat1ons 

in the cases Where ·the P$-renta -owned. propertles · (wher~. 

tie oth~r taOUr~~s. dl<l no\ prove $·tl.i't1ot;en~ly relts.ble),-

The methcx\. ot questlon,ing. the pu.p1l$ Wt\$ not 
"l'Lecessa..,.~. . . . · 

r"a.l~1 SN:e~e~e$141, bli,t .~t v,te.s the. ~aaiest. 'W$.1 of obt.$.1rt1ng 

t.he ~1~. or the .1~f'o;rma1l19n; res.eX'V1ng the other sources 
' 1 ' ", ' 

t9r 40At~ll~ng B\1Qh. 1nfor111$.t.1on and for securing 

&.<1.~1tlo~- .1n:f'onnat~on •.. As was pointed out before., 

th1$ quest1on1rg . was d.C»n$ _in conjunction. With that . . . . . 

concerning 1ncE(:lnt1ve. 



- 75 -
As socio-economic status is a much more 

tangible factor than incentive, it was decided to rank 

the 19 pupils separately instead of classifying them 

into three different groups. 

wa.ye:-

This was done in two 

A. The investigator, 1n consultation ~th the 

principal or the school, ranked them according to his 

judgment of their socio-economic status. 

B. A number or factors which condition s.E.s. 

were rated separately: the sum of these separate 

ratings indicated the s.E.s. of each pupil. From a 

scientific point or view thie is the better method or 

the two but it has its shortoom1nge as will m pointed 

out later. 

These t~o methods will be dealt with 

separately. 

A. Ranking by Investigator in consultation ~th 
Principal. 

The first step was to classify each of the 

19 pupils into one of the folloWing groups:-

l. Very good socio-economic circumstances. 
~. Good " " :s. Average " .. 
4. Poor " n 

5. Very poor It " 
The locality where the experiment was performed has 

many poor people. The general socio-economic level 

may be gauged from the fact that more than seventy-five 

percent of the secondary school children receive all or 

some of their books free. Hence a local standard of 

clasaif1cat1on had to be set up. 

After a general survey which produced a tentative 

standard of comparison, each pupil was discussed separatelJ 

and classified in one or the above groups on the following 

considerations:-
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a) EeonoJnlc ~:Jta.tus of purentEft wheth~r. th~y were . 

weil~ort, or just, lived cornfotJtably,. or Whether :theq 

could just, attord t:he bat>e' nece.sa!t1e.s. of llte or. whether 

thel'e was at times .a. shortage or tood in the 'house .•. · l:t. 

may be· mentioned here tl\at ln the h9mes ·of' · pU,p.ils H and 

N, thflre was \l;SU:ally a S1 or:tEl.Se of .too(!,· while the hOmes 

ot pu.p1la A; F and P wer,EI not iilU.ch bett~r~ 

b) aoctal statu.a ot t~lily: whether they were the 

leading people ot "the dlst:rlc~' whether they bel()nged to 
! ;~ t-.~ 

the average respe4~blt ol$.Bs or wnethe~ they :were ot 
the "bfwone~•~type • 

. . 
The. second.· ,~tep c:onsis.ted ot ra~tng t.be_ PU,.P1ls 

of each group sepal:'atelJ• · Where there was ·arty doubt wh1Ch· 

·of i;wo ox- more pupi.l.e t::Jnpuld b$ aes1~ed ~· partleul$~ ~ank, 
• • ' 1 1 -, ' • • 

tbey ~eFe, ~ath~r g1 yen. the :Game Jr.~nk". 

It w~l.nQ.t .l$~1/e tb.~ X'$G4e~ mu.~h the Wi~,ae~ tt 

the ftit$'1l oJ' . ~he aepa"'te · pup:U.:s .-.~ 41.scuase4 b.etei• .. e.s 

s"ch ~ ~~1.ns pp~rna.r~l.l' dapend.s · 9n .. e. .. iiir.st:hand.. ~cqua.1nt-
• ' . . ., ...... :' '' ··''j, , . .. . . . ,· . 

'.. . 
.ance w.~t,h the ~ir'<;~s~EUXJ,e.~. ot .ea¢b ,r the tamlo.:U.~s .and 

. . . ~ 

' -.ppen<ltx o tor 1n:fomatl<>n a.b911t. the .sepaJ?$1t·e pu.pils. ,. , . . .. ·· . . ·.. :r . . . , , . . . 
Tab;e .,2, ~column 1 gives the gonptng according 

.• '··. . . • ., •! 

to very eood (V .. G. >.. gOeijd (G) it·. averase (A) • poor ( P) . . . . ~ 

or very pooz;o ( v •. 1.,) .so()1o•e¢onota19 cc:n:~dltiona. 

Oolumn 2 .. $~Vs~. th~ $epara.,t;e .~~s •. 

·It. should. be :expl,alneci irha:t this ~ethOd vraa 
dopt-e4.1n prete~ence tto ;the .met.b.oil or. QbteJ.ru.ns .the ., 

. - . .. . ' . ' . ' 

$Vetage. ot .a; ~Wilber of .l§ep~ate;~··,~at+me.te~. P1 peopU .. ~o, 
-. .c.«,:,··---

-r~ t~J.;J.i~:r wit.~ .,.o,cal.~Or;.l41t.1qn~ .M4 f,_~1.1~··• flil:"Stly, 

beoat.tse ~\lOll peopltl ~e: 0,.$-ff;l,~t to: f1~d. ·$,n4 ... ~cond.lVI 

because tew of tJ:le~ ~~- ab;te tQ r1s.~ ~.bove ~hetr PJ>ejudtoes 

~ven. fqr t:Q~ ,$aka ot $.n~obJec~1ve 1nv~$t1gf;ltton. 
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t'ABLE 2: Ranking (A) of pupils according to 
§.OQIO•EOONOMIC STAT!JS (1nveet1gato:r•s ~UdSU!ent). 

Prel1m1na.ry F1na.l 
Pupils Grouping Ranking 

l - \}' 2 

A V.P. lg 
B A 9" 

c p 12 

D G 6 

E G 3 

F V.P. 17 

G A' 10 

H .A 8 

1 G 5 ·-

J ' V.G. 1 

K A 7 

L G 3 

M v.P. 19 

N V.P. 18 

0 G 3 

p v.P. 15 

Q ' p 13 

R p ll 

s p 14 

8'Qm1D.al'f 1 v.a-. 
5 G. 
4 4· 
4 P. 
5 V.P. 
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This method. consists or .a.saisnins marks to 

a number or :Spec1tio ta.ctors wh1ch d.ttennine the pup1l''s 

f()t" exa.mple 1 ·One mark is given 
. 4 . . . 

1t the father posa$SS-$B a motor•ca.r,. a.nGther ¥D.ark if he 
.,, 

subseri. bes to one 4&$..11 ·new.epapeJ" and . so on:. If a 

auftictently large ~un:a.be:r of representative taotor.s are 

'taken. in 9!'4$r t.o allow tor cl).an~~' taotroJN3 such as 

1ndiv1dua.1 eocentr-iciti~s ~nd $-diosyncre.oie$ 1 a. fairly 

Objective quantat1\l'e me$-surement Qf S&E.S. can be obtained. 

Att&mpts have been tnad.e 1n other countries to d~a.w MP 

. ·and ~·tand.ardt,J~G scalesfo't this purpose.l• ' 

The best that t.}le. investigator could do under-, __ 

the e1rcl.111Btanpes w~s to decide upon a number or factoX's . 

'Wh.1·Ch would d.~terud.ne s .. E.s~ and asstgn marks to each 

a.ccord.i.ng to italre1Btt1Ve import&nc$ as judged by h1J11._ 

The .fo11o~d.ng 1nf'ormat:ton wae obtained for this 

pu~ose a.nd 1Jla.rlts (ifi5a$.gt'led a~ .. ehCJwn 1n brackets : • 

:3) 

4) 

1) 

t
oe~ tam1).y pQ,sses_s a· motor•cart ·( 1 mark -~ 
a mark. lt ml)tE)r•oe.;r ts Vfi'I!Y ol(l. Also 
o~ i ntEI.Pk1f 1t.. pQsrJeeaes a ca~t and. horses 

or some Qthe;r v~~tv~el!l .• ) · . 

Does f'a.m11y poe~e$s a piano, radio, harm&n1um 
or ga.rnophcu1e Gr ~orne thing s1rn1lar? ( 1 mark 
tor eac.h of f.ir-.At two• i mark tor each of' 
laet two~ • Wl~itlil)m of 2 marks.) • 

ta. or was ·father a. member .of schoolbtJard, 
school oOim:n1ttte.e,. d1v1s1ons.l cotm,~1l or 
mml1oc1pa.11ty? -, ( l. ,mark for ea.cb. . Maximu.m of' 
~ mark$.) . ; 

How many pe:r:>iod1cala and. n&W$pape.rs in house? 
(l •rk tor,f!ta¢h d.atly newspape_.., i a mark 
tor each pe~1od~oa.l. Ma)Cimwn of' 2 marks) • 

Row Jnany bookf! tn hou$.e 1 (', 1: 01" o \9\Qf'M) 

Did f'a.ther or mother b.a.ve edu.oat1on other 
than pr1m.a.ey? ( l. mark tor each. Max1m.wn 
ot 2 .ma.rkal. 

DoeQ pup1l,. t~e pr1 vat.e lessons like mu.s.1c? 
Does he play t,~mti$? (1 mark for eitner. 
Maximl.U,l of 1 rn:~~J. 

1. Vide Joumal . Of Ed:qc;at1C?nt1l. .Psychology .1925 # 
"Th~ Quant1ttve Meaeuren~ent·ofCEt:rtatn Aspects 
.of Socio-economi" Status" b;y Chapman am Sims. 
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Does pupil get free books 1n schoo.l? ( 1 or t 
mark if ne. pays tor all?for som~ ot .· b1s 'bOoks 
respe(Jt1'Ve:&,y} . 

Value of parentst properties or. the1r ealar1es? 
( 4. '·- 2 .• 1 or 0 marks). · 

Fa.ct-o·.f13· au¢h as turnittlr~:; ttito~en utena1le, 

number ot rootttB 1n hou$e,·Q'cQupat1on of parents and ~o Qn 

.wer~ orn1tteci ~~ause ·of f:,he d1.tf1eultr Qf ass1gnl.ng marks 

objsct.iVt)ly 1n the,1~ ~a.aeEh 

TABLE 10: r.· , :·.P. :t . -.,!. - " - ,. 

In table l•o . .- oolwnns .1 f;o 9; thE3: marks ae · 

asst,gne~ 1;() the a.oove. f~c,ti;ore. at'~ given. .Column lO 
. ' 

S,i;o'es tbe.t.gtt:i.l,mark fOJ: ·G$Ch pupil. and column ll tbe. 

~Ank. 

The tlU!lber ot fl;}.~r~C>rs vrer~ ·not su.tflo1ent.ly 

~a.rf$e o~ .<;<>~PrehE1nel!e.t they ~<> not dist1ngl11sh betwe~n 

pupils A.; f1 !it .a,n(i N,. .NOW tful.t the j.nV$St1g&tO:i' he.& 

comple'j:.fi'd .. th., . e~perl.fn~nt. • . ~e S$~S e~ve.ml ways or 1mp~ov1ng 
on the. above. 

aoclo·-econGmtc ·$t~tus .ae ~nea~e4 ln tnts· way 
• v • " - ·· ' >."•· '- • v' : ,.- •' .- ' ' - ,-

wll1 m~s.n whatever the above facttors mea.~ura. a.nd.tQ.e 
' .. , . 

;rea<le~ .• w111 agree that that meaning le ·~ot as comprehensive 

as the tneantr1s at~aehed to 1 t ~n ttle first,; metp.od ot 

rank'-DS•· In add1 tlon.. full mattks were e.sa1gnee1 to each ' . 

of the factore tn aCQ<:>rdanee w1th what the· .1n'Vesttga.tor 

.judged tQ be 1ts ~mpo~:t;an$$ a$ .no_standA~d.1s1ng teehn~que 

¢Quld be appl1e4~~ 

WJ:lere the 1nve.$t1gat.or kn~w enctly What wae 

~required $!' wl:;)ll as t}Je eU'etanst-nces Qf each .PUPil, an4 

'wnexoe all t{tl:).e p~pils. ~~~e l~'Qlt.ant-a or o~c MQ. t~e sam& 

cU.s ~r1~.~j the . ranld~ng 'bl the t trst met-bod er>~Q. ~la~~ to 

'be a. 'truer re.p~aJ;4entat1on p( t.b.e s~tuat-.on than a scale 

itke $1)~ a.bc)v.~ v,b1~h .~$ .n~t hGen .i!J't~n:ie.rdl$$d and Wh1ch 

1s not suf.tlelentl.y ~o~preh.,~na1ve tc; ,allow tor cha.nc$ 

ti!);etore,. 

(Continued on page 81). 
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RANKING (B) of pupils according to their 
SOClO•ECO~lOMIC STATUS (':rating of tp eo1f1c tact-
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·lll add1tton, ,t;her~ .we,~; the ·d1ff1ch.tlt.y: that 
I '• 

ttve· .of the ~~~i~· we,~· -~.1:\ tn~1~~~~ .·bo~;r4tns.o:h~u~.~s·. . 

(puptla Ft G,;. It; M1 Q) and f~ur ~.t.hers boQl'ded prtvat.~ly 

ln the .,._ lia.se as. tl'let:r. pa-rent~ $"a.!'nl~d. tn tht:l .. dlatrle;t.. 

( pupt.ls . B, Dt m, · .8); . '!11et~ 1~I~;m~41a.te. en'V'i,r()nntent. J.n, . . 
the v&.lla.ge ·was G. (a.c~o~. wh'J.~h .h.a<l ~Q be Q3nsidet-ed •. 

'I <'·, 

;tn tabl~e 11, the two d.1tterent rantd.nga aro~ 

:oorrel~ted bJ sr>ea,rman• ~ UI~t.boCI; o-f ra.ntt•d~t.ter~no~$. ·. · 

They Sb:>w a. V~t1/ ht~ CQ~elat1Qnt •9?$t . -~h.f.s, mat ~ .. 
· · e.s:cr-ibed flo the tao~. ~h~~ mana or the-· .ta.ctor:a used itt 

.. · method B ti.$Qeasa~11y at.te~ted ~h~ 1nv~.st1ga~or''a lu4srnent. 
' • ·1! - . 

'·. \. 

,. 
'' 'f ". 

,, • t: ·r· 

'· 

.:.,;. 
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:ii6~LE ·' ~l i CORRELATING th~ IW~K$ a.e determtned by 

;e¥b~~~ A ,a.ni\"".Bt T .•• , , .. T' .. ·* , . ,_ ,; , · · . '" .. ·.o 
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The follow~ng e.dd1t10tiS1 tnformation ~bout 

, eQOh pupil was oollect~d; a) health1 b) elt\t"a. ... Utttt-al. 

act1vtties• c) sQbQOl *'eco~, d) genex-~l 'bebav1our in 

Qlasa 1 e) pup1le 1 ·QP1t11o~s of 1nd1v14ue.1 mttht>il• 

Much ot th.is 1e ~mbr.xU,$0. in th$. eene~-.1 
' ' 

p\U'1)oe·e wae . t(i) diseov~~ ~ny a.bno;.:4$1l-~l$S' whleh mlgb.t 

affect 1ndlv1d.ual. •t~:ig., or a.ny c>t,he~ taet.s which might 

tllrow ligll.t.on the _gQnt;ra~ -.ehl.ev.ement of the :p'"p11~. 

a:l. JJe!}jtJ:U .·· •ta wu obte-1ne4 

l} ·b7 <t\t~Stionln& :p~pt)..s: Have .JGU eve.r be~n ill? 

Fo.r how. lc>nS? When; .. Ant. aft$~. ~tf~<sts? AnY other 

atlment&;? Ey'$S .. ·o:r: ~ar~t D"you ~~~~ly t~el t~t.1..gued 

when dotng $ChO()J.wQ~? 

2) ft'<>m. f;)~hOol ~dJ,e~l. dg~tarr* ~s . Repo~t;s 1J<he" 

.avG.11e.bl.e. 

:S .) rrom _ pa-r$nt~ . 
-. 

4) by pearSGrtiii.1 ~b$~f'Vat,tr>P.~ . etrong Qt- d~'11c .. te, 

~~1 f,~ or .. stcl¢1 fippe.fiirance; ~'-ti-v~ and 11 vely qr 

paeui'-Ve- $n4 d,~;u. 44..spo"~'ton. 

The onlr .f.~ct• w't'th w,p.t,..l~ ~en~1ot11ng hGre are 

tbEt r:olltw,ngt . ~ll~. t\athma . qt . p~pll I; . ~GrE!! eyes ot 

PttP1.ls · F.• G .$n4 Q wht.t\lh.~ept thetn ou~ <>f sehO-Gl tor 

· ~- S ~nd. ' w~-eks. ;~~€JP~~~1V$.~Y. 'n ·~e f3econd. slx moil,ths 

ot the ye.a.~.f. ~h~· und.;:,·rte4. appea~~~e- or papi)e N s.n4 s. 

·TtJ;$ e.~t.l V€f v•rt._cip~f.1gn • Q{ pup~l$ ln spo.rtt 

d~fbal:EU:l,. QQnt;H'~~ a.~d tH') Qn 14B-Y t:n~w .eo!Qe .light on their> 

aene:ra1. d.i~pos~ ~2.0M• . w~. ma,y .mf3ntf.·~g b~~~* the 

all•rQun4. "po~~t.ns A~PI\tbl.111:.1e.~ c;>t . p1~pi'l~ c F.tnd J; 

th(fl ~tt~t~e ~ftQrt.e ~t. P\tP\1 D (~~wor4. a.nd dre.w1f1$}1 
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tb;e t,alentt .for rec.1 ttng of' pupil Mi musical talents :flt 

pupils P ,fJ.nd. t=t. l'UP~ls G.1 M1 1ft Q.~ R and S .took no 

pa;ft,. 1n ~ y to~ e-t spovt • 

.' .. 
Intomat,on .cQncernlrtS the to1lowtns POlnt·$ was 

·Qb1ia.Uied t~om the Si.Jd, VI t~acl'le~.a ·a$ weU fll;s trom the 

p~p1l$ ~l'l.em$elve.r:s J 

1) Avetaee SJiilbOl (pup1.ls a.re awarded. ~imbols as 

~be rasll;l t c>f quart~f'11 examtr~tlotu$ in tbli!! ~ob.ool,, and 

tlot cle.es posU.ti.onsl; qu.al,.ity t1t eef!oQlwQrk • Ye·~¥ 

. ' 
surH~s-tor·, sup~rl~at'• ave:r~e.;; tnt•r.l.o:r cr ~ery 1nt~r1or1 

anJ spectal .ab1~1ttas •.... 

2) Any. sta.niQr<aa, (a1.~-e4 :( l!t.oeel$ratet\ ,or reta.;rcJ;e4l• 

'.) Age . ot SQho~l ~nt~an~e. (rt:()rJn$.1 or lat.$) • 

4) Wheth~ ~b$ent t~m ~cl'lool ror .• any long peflotl .• 

~) aow JA~ _ d.ttt~~ent -seht>G1$ a~~~nd.-ed. .•. 

Tb.~ tQ'llOW!?lr,tg t~a.ct$· Jn~.Y 1;>~ .stv~n 1b.e~e=• 

~~\$!~,;J;!,..i ,a.J1tl.,J, ~tt~n~~4. f.~l:'$ $·Qho~1s· t,ill Std~ VI; 

Qlt&!l~ ,IJ. ~n.:~-\t)~~4 $¢b,~~~ 1~~e-1 ~t; ~ge ot ntn-~.,. he'flce he was 

ve.ry o,_d I f'pr. a1;.4.. Vl.J: . (1q~ .N·e~r.•) L . 9J!Q1l . g -ente,&d.' ·tile, 
. ' '·.·- -, .. 

v1llf$e .. ~.Qb,091 _at,. AS~ ~t ~1ebt;., tllel . \vaa ou.t. ()f so~()o1 

tor lt ~~~~e .. bf>tqr~ . ti.t.$._~n~ns a. t~rm _ son,ol t11l.. a·ta.--;er;<~ 

f&11($il fit4• b. ...-,he.ll~EI.J!f~~t!r4E)c)., .•se .~$•11~ ~-. QQ~l .. i.., 
wa;s etJ.-oe.~n 'P .. 19'' &$. ~~e . bel}t t.n4~e~n~ . b~&~1ng-b()use ' 

pnpj,~ $-n. ~~4. _t? 1,. ~n~~ .. 11e. t,lqt44 St$f .9n ror ~1:4. 1t 

I't;)Oe~v~ns t~~. 'boQit.s• . 'btlt s1~ce I t~~.:Jfi ht·$. p~e;~e.s,s. has 
~ • • ' '', •' r 

~en ~Opt1fJ.Q$~• ·SW!~l.8U•· _wh~$~ ._.1nte1l1e~nce wa13· d.$f!~1te)J..y 

below tl,Q~$.ll . GhOUl~ neV'et- ~V~ . b&.$¥:'1.1n Std •. VII • he Und.e: 

stood v~~Y .lt ~;1~ _.Of -~~~b~a.t.~'$ ,; . or. Qt. I!J.t1'1 ot t~ Qt.h~r 
' '.. . '•I' 

+ ' 

wq.rk dOll~ .ln tilQhi;>9J.• , a~ fatl~i. _ $td•· ~· VXI ·and ~e tt .ach.ool 
1,· • 

e.tt~~ th~t... ~-~J:s ,J ,§~.~f al~IP ~f~11~ Std• VIIl 

. 2)le1~~, ~~ .}:1•~-·Q xantt; 'f'i .~,~ ~epqrt~4 l;>y ~tct. VI teacher to 

·'b$ g(l)od. a:~. •?1thmt::\t~. $1th~ Q~y p~p~l B d1d w'11 

at xnath~me..~l~l$,;. I •• l;Q$1~ti .4*· ,.Q ,,ln,d-~-1 _ \iO'~~~ ~ conunen<led ro.r 

.their .SQOd be~v1q~ ~n4 1n general t;Jetting th;e st;andard. 
Qt' the ela~a ... they we~& aleo the neatest in the claas., 



• aa­
:eepsol,ally pup!~ i, · 

For fu.rtb.e~·:tntor>\ll~tlon .the read$:t>_1e r~terre4 

· to Appendix a wher~ $a.cb ot the. pUpils are dia cuas·ed 

separat$lY• 

The 1nVej:!tigQ.~9r mB4:e S.b~f3r-t~t..1ons ln the class 

·with ::regaN ~o th:~ :rollow~.nBt.,.. 

1) W:t:tlch Pt:tPiie.· ax-e e.tt~n:t.l..v~$tn. ·Cla$;S· anei_l.tvely 

tn #J.tiSWei'i:ng Q.U~.$t~ona ( 4~tng 6 inon~~$ Of ~l(lsa•teta.Ching)• 
' ' 

1'1) Wh!cll pup11,.s $re e:yat•ma~to .a,1ld neat in their 

wo:Y?k ol'·~a.r$l.ess. · 

111) Typ&s · ot qu~:?f1!t.1ons as!!$'\: 

tv) Any t1thev .P~~ulJ.&irittes~ 

uae or ·era.$tre., $to.,· 

,. 

~ntell1gent or not.t • 
lil ·W~itin$1 UM$~·$sse.ey. 

unt1d.y and. unsye~etna.~-~o 111lbA.ts of' wot>~ IJt$ wel.l as by $. 

poor nandwrtt.-.ns~ -~iQ;:t .l who w~s o~e or the :weake$1:t 

tn n'IB.tne111a. tics. Vr!Jrt -selt\()m roll¢,r~ any explanattcns 

d\Wtng tl),.e ·t;+a$S,.o.tecae,hlng p~ri,od. .... be s~em~d to fo~low 

t.he wr1t'b$;n $1!:Pl~Wilt1otte in tne.tA.sslsnmenta better, 

altbqu,gh _,it madG n,() a,ppreoiable dtff'P~~e,e tQ hts 

. ;; 

\ 

lnd1V,.dua.l ftlethod ·bf?tt~z, tl'l:an t4a.C)..$s~-.t~et¢hing t!l$th0d, . 

aff1~ttve aw.'t;,~e rest..ln the l!l.$S~t~VE)• 
' . "" ·'.~·. 

&xp:ta.n&.~.tona 'be~i;;~•i•. J . Qann.,t .. e.lw~Yll . toll ow tho 

t,ea.~ ~r-. ~xpl~l~ttS• 
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W~X"l( tp dQ• 

fl!tt~l .. Ot .. !e$; b&~auae 1 can work on mv tnet11beuua.tt~$ . 

Whenever t htave 11tt.le other homework to do~ • . ;.·· . . . . . . ,. . . . ' ' . . ., , . 

. '; 
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C_H.APTER .. IV. 

' , , t I ,! ' 1 •• • ~ '. • ' • • • , ~ • • , 

Whe ditter•nt groups . ot data wh1.oh ha4. been 

. ooiiectea. ~s ci~s~r1,be4 .ln. t.he ~revioue ohapie:lr ~ w~re 
. ' . 

'ool!lpare4 . in order ~. d.i$CQVer whloh t$ci',or$ were 
·ustrllmental 1n l>rlnstns' abou.t th(i olianaes .in · ina.tv14u.a1 

performances when t.b..~ c1~•s was put on the in41v1Cl\tal. 

met.hod. 

RAW. CQRRli:l.A!.IONS; 

t.he Ciata:-

1) The d1t.terenoes between, claas .... tea.oh1ns and 

lnd1v1du.al method .scores, 1n o\he.r wotds the rela\1ve 

blprovemen\, we.r"e correla\ed with tenac11;J 1 $.E.S., t.~.; 

class peroentaee.s . and. mathematics scores ~e$peo~1vely. 

a) 'The class-teaoh~ soo~ea and ~ndtv1d.uttl. method. 

scoree were oorrelattd sepa:ratel¥ wi,t)l each ot tl\e other 

.tao;o:rs and in eacl:J, case th~ elaas-t.eaol11ns oorrelat1on .,. 

and 1ncU.vidual method. ·oorrela.\1oa were oompat"ed 1n order 

t,o dihaver whethel' the d1tter$nce between \hem was 
j .. '.· •. - -

e isn1t1.Qa.nt or not. 

This m&¥ 'be Uluetrated 1>; t.ak.i.ng the examp.le 

ot I. Q.: t1ra~11 1 the re:Ls:~J.ve -.mprovement wae Qorre ... 

lated w 1\h ·x. Q. e.nd. showed a ne(Sl1g1't;»le oonele.t1on; 

seoondll, the olass-\eac)J.1ng .am. 1ri.d1V1d.Ual me\l;lOd scores 

w$:re separat.eb' eorrelated. with I. Q. • and the two 

correlation eoett1c1f)nts which were obtained d1tfered. 

:1nelg.rdf1cant~, s:bowina that I. Q. does ~ot fa.vo~ 8:4'¥ 

1. All the .to~ae used. in the oalculat1ons are given J.D. App etai1Jt 1>. . . . 
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,. r· .,. ... t,-. method.s and thus c""'nt1rm1·· · th.· "' 11 ""' ""-o ¥U'IJil' nv . . .. . . . .. .·. .. .. . V .. . 116 . . 8 4 ....... 8 U 

· m.ent.J.oned. res\Ut. 

For 'tih1s part. of· \he tnvest.iptlon, Spearm~•·• 

JJU!ttho4 ot rank-¢itfer$n,oes is used to oaloulate 

con-elation ()oett1oten.ts: t.b.e relative tmprqvemen.t 

e~ores constat of positive ancl taftpttive quanttttes 

wh.t~Jh· make ~~ ~~ss~l>l$ ·t,o ~~• "he· pi"Odtic~Jiiqment 
' ' ' . .. - . . . ' ~ . . - . . . ' . : ; 

ate~}l~d·:' f-.e vm~ol. ~neff' (~~0), ~$ ·~l.·v•tt '() ~e®te 
• . .• ' ... • • • • • • • • • • . • • . \ ·- • • ' • : \ . ·, • ; •' ,... • ~ '! '· ; . 

a obn•la'ft·ton. · eo~ettit.\1-~ent .. -a ob~~e4 b1 '1ib.i$ . met,h04. . 
. 1; , • , , , .. , , ! • ~ •,, ,,, "-• ! , , , I ... , . , , . , • .. , , , ~· , :, - ·. ', . , I , • • 

res$nt~ · "4e · •7U&~l. 11.~6 to; ~t,h~ p;rQ(luc>~Oitl$Af. m•tllot:l. . 
• , , , , · • I i, . '! • • ~· , , ,, •· • , •.• 1 , '. • • , ,, , . , \ , , , , , , , ~ .• , , 1 • , 

wh.lch ts 'he b.es~, me'ttho.d • 
. ' r ·, ' ""' ,. , '-. .1 ,. :~ , ~ f -... ·' •. ~ • 1• ' '

1' • ,, • ' 

. ' .; In appendix D, the tormUJ.ae .are &t ven whioh 

were • \lS.e<l t4 oalcu1ate n ~ t1 ancl ttr~ , and t;ne1r probable 
. ' 

errors. .ror a tevr corr.e1'attons, like 1. Q,. and mat.he-

ma\1'e soo~es 1 . ~e P~-<».41t~*'""'l11f?lle~t metth~d. was pOS$1'Q~e; 
,· •. . . , ... 

wt. it ·was t!lOUSht. e.d.VJ.$able to reta.tn tile other m•thod 
·' '• ' '< • J . . . . . 

throughout f;•r: 1;;be '~'. ~t: .~n~t,orm~t.J', ;z.t ~ oaJ~ it 
' J ,;. ' • ·, • ,I • ' • ' ' . • '' . ' ' \ . ''- ,~· • ' ' . I • • :'. ' -

;Jt. W~$. const4$ff<l upnec;sea$$.X7.~o s.tv• the 
; . ·.•., ',. '·'.. . . .• .. ' . , ..• ' . ', i" -" ; .• 

IB.C\~al. t-aP.les .of ~o~-.t.~n <>t .. aa.~. t.lle C9F&~~"'-~•s 
\ • ' ;. • ' ' ' r 'I' '• .. ·<•.'' • ' • • ' .',., '' .. '.,' ; '. \.' '· •.}( ·• '!-

tha.~ were ma~e. 

m~~~ ·~,, .. l()ct\§ .. ' ·~· th~ o~~:reloat~o~$, 9~ ~e~at~v· 
~roy~m!!Jq~ w~t~. ~~t~l ~af,h'ftlill~~~e $,¢Oft~$ ~'r. .~.b:• ;tear,, 

•~th. o).."s p·e~c~~taa••. w~~h I.~. , w:.lt.b. . ~~~~~'1 ~ 
,.,~ ~ ' < • 1 • , -. • • 1 ' I •' • ' .' ·, \l;..f 1 ,1,, · I , 1 ·~-~ ,' f I • , , ! . { r 1 , • ! , , , , ,; 1 , 

-~~l;\ ~. ~~ s .. .rt~pe9~tve~. . . . 
''.I •· • '· .. • • ' •. • , _ _, ' '•• ' ' '• t ' ' I; ..- ' • • 

. 
' ,. 

~~)~Z~.,tn4j*J. ,,b.ow 'bla.e cor:rel.ation·s of \enacit7 t~r1tb 

class-teaCh~~ .and :w~:t.~ s.p~~.td,~l me~hQ¢ $Co~es . . . . . . . ,.. . ' . . . ~ . 

~h,S$ t.~~l:·~ .·~~ $O:lt-~~1~t,O.~J:•·. . . . 

f.~9m t.~~ '~.~- ~ . t.$ples. ~~· &1:'•~" t~e ... 

~a~er, 9a~ r.ret:J.t~ ·&Fl .o~ . ~h.e o~rrel~~1Q~ O<i~.tt 1~4-ents 

$:'-~.e~·. ~~+•• -~~ v~~1. +.~tt.1t ~x;trril t~~~'b~,.~ 



.. 

-s~-

fM!LE 15: CORRiLATioH between RELATIVE IMPROVE.MENf and 
fO'lAL ,:IA'l'HEMATIOS SCORES tor. the .Y.ea'l': . 

(The total ma\ha. aooree are ob~a.,.ned bJ' addin& 
columns ) an4 6 ot table 1) • 

. . 
total .watha •. scores 

Relative a d2 
PupU$ ~rove.men\ 

·(raftk) · 
800~8 rank. ( rant-<U.tt erenee) 

' 
' '· 

A 1 ~55·5 12 11 121 

8 2 209·5 4 2 4 
0 ) lo6.5 10 7 49 
D 4 223 2 2 4 .. ·' 

E 5 221.; ) 2 4 
r 6 180·5 8.5 2.; 6.25 
G 7 160 11 4 16 
R 8 100.; 8.; o.; 0.25· 
X 9 65·5 17 8 64 
I 10 277 1 9 Sl 

' 

' u 201.5 5 6 )6 

L 12 153·5 1) 1 l 

• l) U4 16 ; 9 
H 14 52·5 19 5 25 
0 15 182 7 8 64 

' 16 84·5 l.S 2 4 
Q 17 141 14 3 9 

.a 18 134·5 15 ) ' 9 
s 19 19:\. 6 l) 169 

~=19 675·5 

Note: ror tonnulae usect below see append.1X D. 

e = 1 - 1~u~li:21) 
- ·4-074-

= .1)48 

:. e = .41 _,_ .14 
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Avera&$ 
Relat~:v~ Cla.ss 

a.2 Pu.:pt,le · ~roveftl&llt. :Position 4 
(rank) (Oo1.6,. 

fa.bl,Q ;). 

A 1 

8 2 

0 ; 
D 4 

~ 5 , 6 

Q 7 . 

a a 
I ' J 10 .. 
It u 
L 12 

K 1) 

,., 14 
0 15 
p 16 
Q 17 
R l8 
.e 19 

,. 

n= l.9 

e == 1 - 1l<~~~~ XJ 

=- ·1264 

4 
6 

14 . 

9 

2 

5 .. 
u 
15 
18 

1 

1 

' 8 

l9 
10 

l7 
lQ 

12 

.1) 

:. e = .4; ± .1; 

' 9 

4 16 

11 121 

5 ~5 

' 9 

1 l 

·4 16 

1 49 

9 Sl 
9 $1 

4 16 

9 Sl < ' ~ - J 

§ 
I 25 

5 25 
' $ 25 
1 l 

1 1 

6 )6 

6 )6 

654 

·. ~ 

P.E. = .70.6 x l. e,.f\264 ' ' Jl9 

= .1320 .. 
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CORRELATION between RELATIVE IMPROVEMENT and I. Q,. 
{I. Q. ot fupU C was not. Qb'ttained, •• , Set R• 51. ) 

Rela:bive 
42 J?u.pUe ~rovemen:t I. Q,. . d 

(rAnk) (Co1.5.t-ab.)) 

A 1 

B 2 

0 -
l) 3 

' E 4 

r 5 

G 6 

B 7 
I s· 
.t 9 

K 10 

L ll 

11 12 

N lJ 
0 14 

... IJ :1.5 
' 

Q. :16 

a 17 
s ~s 

n .::..18 
! 

6X$i' e = ~ - ts<I~.,~ tJ 
=- ·1477 

l) 

16 

-
1 

7·5 
6 

10 

; 
14-5 

5 
lO 

2 

7-5 
18 

-·-· .. --17 
10 

12 

14·5 

4 

12 144 
14 196 

- -
2 4 
;.; 12.25 
1 1 

4 16 

4 16 

6.5 42-25 

4 16 
0 0 

9 81 

4-.5 20.25 

5 25 
) 9 

5 25 
4 16 

2.5 6.2; 

14 1'96 

$26 

1' .E. = . 706X l.ris .141].'/., 

=- .1627 
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Pop Us 

• 
s 
a 
. D 

E' , 
.(1 

J 

I 

J 

It 

l!a 
Jl 

N 

0 

~ 

~ 

R 

s 

n. = 19 

-q~-

OORRELA'l'ION between RELATIVE IMPROVEA!ENT and 
i'ENACITI. 
(See .also tables 17 and lS, where tenac1t1 S.s 
correlated with class-teaching and individual. 
metbofi scores respeot1'Vely). 

Relative 
d2 ~rovemea\ Tene.o1'Y 4 

(~ank.) . (Col.5,'l'ab. 7 .. 

l. 4 :3 , 
2 lQ s 64 

3 s 5 25 
4 2 2 4 

' 

5 1 4 16 

6 u., 5·5 )().2$ 

7 5 2 4 
g M 6 36 
9 15 6 36 

1.0 3 7 49 
,U 6 5 2~ 

12 11.5 o.; 0 .• 25 

~; 13 Q 0 

14 19 5 2~ 

15 9 6 )6 
16 17 1 .1 

17 lJJ 1 l 

18 16 2 4 
19 7 12 144 

509.5 

l ~ 

1 6X~9·5. e =- .. I9(XZ: ... 1) 
D E - . 7' 06 'V . :• • 55ll 
c •• - • " VI9 -

= ·5531 = .1124 

:. e =r • ss ± .11 



... 

TAJ!Y 16: 
I 

!'Up118 

A 

:a 
0 

D 

I , 
G 

H 

I 

J 

' 
L 

Jl 

N 

0 

p 

Q 

l\ 
s 

D= 19 

001\R.ELA'.J:J.:ON be~w~f:n RELAT.IVE IMPROVEMENT · .anQ. 
SOOlO-EOONO.MIC STAtUS. 
(Note: The re.nk1ns aoco~i~g 1;Q s.E.s~ as givep. 
S.n column 2, t,able 9, 1s use<i 1n t,his oor:tela1i1on. 
Xt the vanke 1n column U, ta.b:J..e 10, are taken, 
t.h~n e = .12 > • . 

l\elatlvt 
Q.2 Impro'fement S.E.S. 4 

(rank) ( Oo.l. 2, tab. ~) 

1 16 15 225 

2 9 1 49 
) 12 9 S1 

4 6 2 4 
' 5 ; a 4 

6 17 .11 121 

7 10 ' 9 
~· 

g 8 0 0 

9 5 4 ., 
lQ l 9 S1 
11 7 4 

.. . 
16 

12 J 9 Sl 

1) l' 6 ;6 
14 lS 4 16 

15 3 12 144 
16 15 l 1 

17 1;3 4 ·ld 

18 11 7 49 
19 14 5 25 

974 .. , 

l . 5 ~ 
P.S. == • 706x Jig.:J:4! 7 ' . 19 

- lC:.d"Z - • ..,o.., 
-= .1457 

e =- .1s ±- .16 
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cle.sa .... ..reaeh1ns 
soorea 

t.ab. f) 
Tonact'y 

(col.), (Table 7) 
.PUpUf 

Score a bnk coefficients R&nlt d 42 

A 70 . 15 • 72 4 11 121 

B 101 7 .62 . 10 J 9 

c 78 14 • 66 g 6 )6 

J) 1U 4·5 .go 2 2.~ 6.25 

a 114 ) .84 1 2 4 

• 94 ' .60 11.5 2.~ 6.25 

G s; l) ·70 5 8 64 

Jt 97 8 .48 14 6 36 

I 45 18 ·45 15 J 9 

J 151 1 •.16 ) 2 4 

X :lll 4·5 .66 6 1.5 2.25 

L 86 12 .60 11.5 0.5 .2) 

!I 65 16 ·55 l) &I 9 

N 32 19 .22 19 0 0 

0 uo 6 .6S 9 ) 9 

t 57 17 .;fl, 17 0 0 

Q, 89 10.5 .ee 18 1·5 ;6.25 

a 89 10.5 .38. 16 5·5 )0.25 

s 1)5 2 .6] 7 5 25 

n= 19· 427·5 

e l. 6 X. ij7. 5 
~ · - X§tY£ .:).) 

z. 
P. E.= • 706 x. '~ • •. 62§ 

m 
=.6249 =- .0997. 

.: e ==- .62 ± .1o 
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fABLE 1«. 0.01\Ril.A. · ·. 'I' ION be1iween TENAOITX and INDTVITYI'YA.T 
t ' , .. ~· • uun..w 

I§IHOD SCORES. . 
If .• 'J . y' ., 

Ind1v1due.l 
Method aoores· TfJAA01V 
(Ool.6,,ab.l) (Table 7) 

)Up1ls 
Scox-ea RMk Ooett1e1en\t ~ (12 d 

A S5·5 8 • 72 4 4 16 

8 106.5 ' .62 10 7- 49 

c sg.; 6 .66 s 2 4 

u U2 2 .eo 2 0 0 

I 107·5 4 .84 l. ) 9 

F $6.; 7 .60 11.; 4.5 20.2.5 

4 77 10 • 70 S· 5 25 
H 8).5 9 ·48 14 5 2.5 

I 40·5 17 ·45 15 2 4 

J: 126 1 • 16 j 2 4 

l 90·5 5 .68 6 l l 

~ 6'7 •. 5 l2 .60 11.5 0.5 0.2.5 

lf 49 15 ·55 13 2' 4 

• 2Q.5 19 .22 19 0 0 

0 72 ll .65 9 2 4 
p 27·5 1S .,Q 17 1 1 

Q 52 14 .28 lS 4 16 

1\ 45·!:> 16 .)8 16 0 0 

a 56 1) .67 7 6 )6 

-

n= 19 < 2t-8.5 I 

e - 1 _ fx f1S.5 '9( g .. ..;. X> 
P.E.==- •706'1. 1, .. - .8084~ 

m 
- .SOS4 - ·0:557 

:. e - .81 ± .06 



PUp US 

A 

B 

0 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

i' 

Q 

R 

s 

Total 

Average 

Note: -

Incentive Relative Improvement 
GroupinG tor pUpils falling 1n 
(Col. ~J tab. A-Group B-Group O-Group 

A +)5 

A +)) 

B +31 
-· 

A t27 

A +18 

0 +12 

B +12 

B +-6 

c +5 

A +4 
I 

0 0 

B ... ; 

0 - 5 
0 - 7 
A - 21 

0 ... 2) 

0 - 25 
B - 33 

0 -66 

+96 +-13 - 109 

lid +16.0 + 2.6 - 1).6 

(J, 19·53 21.0 2)·1 
E~ 28.9 40.1 ;o.; 
l) see appendix D tor \he different. formulae used 

1n the oalcula\iona on this page. 

2) cr = ete.~ dev1at.1on 
E: P.E. ot average. . 
~~~ P.E. of the d1fforenoe between the averages 

-~~ ot t,he AI- and B-groups. 
O.R."ti Or1t1cal. ratio for t.he AI- and B-sroup average• 

\;Ff.AB J28. 9 + • i \fE&c J 2lt).i !J2 )6. 3 i,,~m§. § + jo.) 
~ 8,~1 ==- Se39 ~7.69 

C.R~s1:.fil O.R.sc= ~9 C.RAc ~9 
::: 1, 6 -= 1, 9 = ;. 9 
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TA.BLE 20: COEFFICIENTS of' V.ARJ.ABILITY of CLASS--TEACHING 

<:® I:IDIVlDUi.L i;J~THOD BCOR.ES. 

lNDIVIDUAL METHOD 

Dev1at1o~ Scores 
pupils Score• from Av. D2 ~Weighted) 

A 70 

B 101 

c 78 

0 111 

E ll4 

F 94 

G 83 

H 97 

I 45 

J 151 

K 111 

L 86 

N 32 

0 110 

p 57 

Q. 89 

R 89 

s 135 

·ro tal 171g 

Average 90· 4 

D 

12.4 

20.6 

~S.6 

7-4 

6.6 

45·4 
60.6 

20.6 

4·4 

25-4 

:JS.4 
19 .. 6 

33·4 

1.4 
1.4 

44-6 

420.4 

22.1 

Qlaas-teach1ng Sohres: 

Standard deY.=~ 15~~0 

416 

112 

154 

424 

557 

13 

44 

2061 

3672 

19 

645 

3411 

384 

1116 

2 

2 

1989 

= 2S.6 ± 3.13 _ 

Coefficient of variabllity= ~g:~ 

= 3Z -- . . ---
p.E. ot diff. between 28.6 and )5·5 

=4·99 
Critical ratio= 1. 4 
proaab111ty coefficient = • 345 

105 

134 

109 

138 

.;2 
106 

95 
103 

50 

155 

111 

83 

60 

25 
89 

34 
64 

69 

J.4.6 

43.6 

18.6 

47.6 
41.6 

15.6 

4.6 

12.6 

40·4 

64.6 

20.6 

7·4 
30.4 

65-4 

1.4 

56·4 

26.4 

34-4 

21.4 

567.6 

29.9 

213 

1901 

346 
2266 

1731 

243 

21 

159 

1632 

4173 

424 

55 

924 

4277 

2 

3181 

697 
1lg; 

45S 

Individual MetP9d Scores; 

Stanci?.rd dev. = ~ 23886 
19 

=)!i· s ± 3. g2 
Coetf. ot Vl'l.r1ab111ty=. .15.t..5. 

~ 
= .39 
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QALOULAt IONS. 

MULT~LE CORRELA~ION COEFFICIE~S:-

(a) 1,\ela.tive I,!Qrovement with I. g. -t;- te,nao1tz. 

l - Relative Improvement. 
2 - I. Q. 
3 - Tene.c1ty, 

r;~ = .15 :r;3 = • 55 r~:~ = • 40 

(b) 

- .5552 

Relat1ve lmproveJnent ( 1) 1Ld.th Mathe ooor•s 
~ class scores 

r;~ = ·43 ru= .62 

• 

r, a.} - • 46Z~ (calculated as, above) • 

PARTIAL COHftELATlON OQEFFIOlENTS;-
~~ (~) (3) 

(a) a.E.s. and Olass-teaoh1ng ecorea with I.Q. and 
,t~ .. nao1ti""1pa.rt1aled out. 

Tenacity was t1rst pa.rt1aled out flh\ls g1V1n& 
the following partial correlation coett1o1ents=-

plue 

s.E.~. an4 Claas-teaching scores: 
s.E.s. and I.Q. : 

r.z.+ = .:;s 
Class-teaohtns scores and I.Q. : 

rl, . ..,..=-·05 
r~:it . ..,. = • 27 

These three coefficients were then used to partial 
out l.Q. :-

(b) 

, 38 + • Q~ X • 27 
(l - .o~)T (l ~ .2f5t 
·4043 

s.E.s. a.nu Individual Method Scores with I.Q. 
agd Tepacitz J?att1¥.ed out. 
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Mib!T,~~. QS!~#ION§:. ·:On P• qf l,t, is shown -ow $-o 
·oo.ett-1cien•s of' mUlt.tple correla:t.k;n wfltt~ ·oalcU:lat$4 +rt 

. ' . . ' .... ' 

• ' ~ l .' ' 

a,ela:ta:ve 1mpfOYemen~ wJ.~h .:t •. Q. +- t.-tt)aol\7'• 
:R~l.at.~1'e· 1mpJ"ovement. wtt.h mathS. &eores + 
ol&a$ soo~s. 

81 means of ~he .:formlll,a ue$d tJ?.e ~o~el.t.tt.lq~ 
I ,I . ' 

ot rel.a.tlv~ 1$J>J:"~1f$ment, w1\h 'hll oombi.t'l'$(1 .s~Q~e of 

.I. Q · ... ,o +.A cit.'' tor eX&.m le was .. · .o: .. al..· ·""" .. ula\. e. ~. w1t."' .. "".·.u.• .. ·. ·.• • a.nv. yvna ....... .,..,, . . .. ,P .. • • . .u.u • 

actually combining th,e sco1!~e. fhis .t.qrmtQ.a .$·tves ~llt 

ma.~irnwn correlatio;p: w1\h ~ele.t1Vfif s.q,ro1':eln'J\~ t;;bat ()&• 
. . '' \ 

be ob\a1ne4 1>7 ~orzio.1nl.ng the l. Q. anQ. tenaol.i;.;y $OOX'E,ua~.·1. 
' ( . ' ' ' ) .·· 

f.Al\Tl& OORRELATIONiit 1'wo v~,lablGG may show -. ll;~p 40~¢• 

1aticut ~ithout tllet~ bei;tS ·.<any ·CS.UG$1. "bOntu!o~ion ~;,weel'i 
' ' 

' ' . ' .. ', '. ' 

them; a tbJ,f'd. ·'far-table :may be opera:ttne ·to proeue, ·~be 

same cM.nse~ tn · ·bo\lh henoe "before· .a0a-~ ·trha. t · it. 1s 

a real · coJTe1a:~1on,. \l'l.att 1e • t)'Aa.t t;.he ·.one va.r1S:ble 1~ :Qe 

oaue:e of the <>~he.r, ·£\llch o·t:ner ·yar3.abl.es mus"t; be 

psr1i41ea ou. 1,. . ' ' 

ts a.t.vtn .• ·appendl~ ·.D. · onl;~ one "-airi~l));e· ~an ·be 
>tf r • , ' t ' i , • ! ~ • J.· ~ , ' 1 

.,., • ·, ; , , , • ' 

l'Hu·t,~f11.ed ou.t .·.8\ a. $J.m.e. . Qn pase q<i t~ .t~ a~wn bow 
' J I ' ~ 

a. s,cond. va:r3ori.'Cle ¢~ ~e par'ti.J,aled Q'\11!- af'e&'r 1;.~$ ... !rift' 
( I ( : < < • ' , _ ' ... ; , , 1 ! • I I ,~ : ~ ~ 

' '. I 

. ' ' ' ' 

o~t,. aU t,Q.e poas'-b4:e v.ar~ablas fo.r all ti;t o~;rre~a.t-.Qn 
' ' ' 

CO$tf1c1&nts obta~n~ #on \ht•s part.. of' $he ~V·~~~tsa:~·~GJh 
' I . ' > ,._ ~ • ' ' 

as tt. wa:s felt 'f,hat.:. on ~he whole ·t.h~. :.raw ·oo.;rrelat.-ute wet-e 

more rel.ic\'Qle,: t.lle ~e+.iabtlit.J Q:t t,he ooef.t~cien\ tJ.t 

par\.lal· 9Q~rela.i;iion. will sutte:r: ~l"~ t;he ®lll\llatlve 

·etfec• ot the 11m~1i$,tlb!ls .at all t,h$ lll$th.ods employed 

tn the QGU~cttrl$ of the dit.fe~en~ .e;l":oot.tps ·ot da\a.,- wa1le 

the rel.labUtt.; ot-~ae ,t-$w oowala~lon :J$ or4N .8ffept.ed 

l• f'QJI' t~b..$r •~l~natr~on see,. for ~-.mpJ.e, oti·aH 
~ Sttt'tt'-S$~oa1 . Met.hOd ttl Educa'\#it)rtal .MeiUJurem&ilft" , 
chapte:r ntnete,n,. 
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by .. til$· J..tr,a*trations qt, t;wo n~•thods. J.JeDC't;t · ~t; w.Ul be 
) ., • ! ' • ' • ' • ' ' :· ·~· • -• ' ~ I 

' ' 

!att.ons where .X •. Q.. liQ:$ been p~ti.t.aJ.•'- out, beeause ttb.e 

latter ts ;~e 1~oat; obJ,o\~V·~ po~~n .ot. Q~if ·~~a,~ 

It ws.s nl)t. poae~bl.e t.o tJQ,,..tlat.·e •lie ·A.ilcentive 

·49-ta. -~~h ~he r~iet.i:ve im:p~Qvement; 1 S:s ~· piq.d.~:s 'w«rt 

eelassiti,, ~to 1;hr$e ~oups tt'ith d~tl.ni\1;.' $V'e;rage end. 

ieast. tne.ent.1v~ respeott·v~l;v 'inu~ad o.t"r~lnei \hflni .• 

Table 19 .sho.ws $he· rflat1ve tm.Provem.:nt; Qt \htst t~e~ 

(def1n.1te 1ncent1·v~) • tll~te ar€J ~1a pup~~.s -~~11 ... t<r~~ 

.. ,,~~lat~v~ ~~roveme111~ Q.'! +96, ~~A~~ ~he, ·~•eree~ 

ur•lat;ve. impl"~Ver.ten't;.~ 1$+.l~.eQ.. fU,mU.~r~¥1 ;t.h~ a'fe~aee 

t.rnprov:emant~s ·Of tbr'-1 .~ .and. .Q cwo~ps a~e +2. Q .~ . ~+J f~ 

~esp~¢..t4.vel9 •.. 

Qn Pt:i.6& ~~ .alet) ~' $hQwn f;ll• cal,~~a~t.ons tor 
t~nd.3.J:ls wb.et;)le;r t)l;e dUtere~ces be,twe•n. t,he$,$ $.Ver$,6e 

COEFF~Glt~S QF V.ARUBJ:t.l'l'X OF C.LAS~TEACli4NG AR£l 
l:NPI~tlDUAl.· UET!mD. SOi@S.: JJ:ABLE . 2o:cP·'1'l) • ..... · . ·' _- · 

, - -. "·, .l_. ( ,_ -.' . '• -. ·, ., ..... . 

~Tom ·ra):lle 20: ·( l) ttie averagi ~&v1:a:t.lt)n$ · · 

(:2~~ i •na. 19.9 ,re~p·eo•tv~1y) •. (t1) tlie :S.~~ · · 
. ' 

· 4ev1at~c~e {2g.o.6± ).i:; arld. 35·5±)•*9 _..,epeG\~v~lrl, 

( ~11) \he q<t,ffleten~~ c,t· var~l:>~l1ti {. )2 ·'and ~~· 39 res­

peot.1vel;) ot e1aer=~~tE1aehins ana: 1nc.H:v~a1 method. sc<;>:re• 
,I 

1.\\rG ~))iiatned.. 

~J;he ·t~et5hted. 2.nd.,.V1duai methtld $cores.wete 
ua•a· tn. qrdtJ). t.o ·ma.lu) the 'wo .st;a~d.·AtvJ.a,,o:ns .· 

compararJi', wMeh .&e. ~~aetlJr t.li~ a·elltle .a$ · ,f3el~le.\ina 

t.:tl~ . ooett$.Q1ent,;s of Vf:W~.a.l>il.t'J ¢t the. unweipt~<l eoc,lt.s. 
r,rhe s:t.andard d{i\1"1a,t0n ot t.b.ll unwe.16ht.$d. trltU.viduel · 

znetw~od ·$COres ~s 2S.S ·(oaloula\ion· not· shc.hvn); 1-t f,li~.a 

·1s cU.~i4ed ir1. 7;;. 5 :(*'11~ ~verllie ·f>:f · f.he wrNe!P.i;e4 

tndi.Vi<iual metl!o4 @t;p:re.s ~ .t)~e. ~91:- ·f;,~~~~ ,t), a 

ooett.~Q.t.·~~ ot var~abt.lM~Y' ·Of .;9 ~s qb\a~n•d wlltoli. 
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13efor·e d,is()u.Ss ~OS. $4.a~ meatU•nss ~~pa.l1!1.''?ll 

we. g~1t$ A $Urnma..'7 ()f t:~e resu,~1;$ belt).OW.:.-

A. &.LJ9~IgNS,.:• (:r~ 4ltt~re~n(J~ m¢f\~4.). · 
-. - ' - . ' ' ~ ' •• - ' . '· - - . • 1 : • 

:,;.. 
2. 

6. 

f• 

.s. 

;to. 
11. 

12. 
1). 

14. 

1$. 

19· 

( $ee t.a.ol.et J..a 'o 18) 

Reta;~'ve tmp~ovemen:t. w:t\h Averas~ .Dths. zsoo~es 

. ' 

I .. Q.. 

ft. 

~· '11" () .:i.·""'· 

o ff..E.s. 

'" Clasa ... t•aoh1n.& $Coret 
. . ' . . ~ ~ 

tt Ind1v1d.ua1 aethoct ·,l' 
·( ca.lcula1t-~o~s not; ~h~W¥1) ·· · · ·· · ·· · 

w~th Ola.S$•$~%1\(.\h• ~co~s · 

. ·td.tth lp,q.tvt4.~ .u•tJw.4 • · 

, with OlMS•\~aQlt.· .i;l<Jti'i·~$s 
w:t~ll .lndivlttua1 Me1bhod. n 

. - • ~ ' .- ' i' > : '• •• ' • 

. ·. w~ih AV. Cls.s.s ~osi,t;~o~ 

wt\11 'l'~na.ott;v 
j \ 

.' ('' 

I i f' ' ' . > .. ' 4 ~ • 

Averag~ Ql;ass .f·ostt.\On 'W4ot}l Av. ¥athG.· Sc~~t;s 
''. 

A"t.-1- 4 ·~- .. ~ 
·4:S:!: .1) 
' ' 1· ;;: .,_ '6' .· • ... ;J -··tjl,· 

.• ;;+.u 
.~;+ .16 

.62 ~.~() 

.$1± .Q6 
- ' ' . "'" 

'·43 ::1: .1) 

·41 ±..14 
+- ·u·"· •5;-.' ·. 

' ·47:.!;. t' 
'.' 

.04± .a-6 

.69± .os 
•J7:! •14 
·40±·'14 
.'l4±.16 

A&: .f- l. ·' . 
•.11-,l;f,-. · .. l 

•. 6a+.l0 
' ', ~ ' > .~ ' ;/ 

Ql.ass-t,e$.Ch1~ aootes wtt1\ Xnd!V. Ueil~4 $eo;"$$ • (Q ± .• _Q~ 
' • > 

r. 

1. Relat~v~ ~rov.ement .. wi.1fb I. Q.+ ~en&¢ltf • 56 

a. 11 ,it ·•t · A't. J"a'l'l.S. + AY:. qa,.. ""''. •47 



a. 
2. 

. ' 

-- /(J~ --
' . .. 

:·'1 
j. S.E·.$. w~\h Ols.ss-.teailil3.. S¢s.-
4• a.E.8:, wi~ .;ptd;v • .Meti!c;.d 19o$. 

( .Jt It t. .ss 
·45 { n • 

;. · Ret~t.t1l'e ;m, .• w.~Q ~$~a.ta ( •• 8 ) ·54' 
.1; 

.7. s. 
;e. 

l.Q. 

11. 
12. 

13• 
14' -· 

16 .• 

Rela.t1V'ta Imp. wi~h $• E,·S •.. · : 
.I. Q. wJ.\h Clasa;,..f.each •. aes. 
1. Q~ . wi~lt. 1ndt1r •. ~- Me~hod ~es-• 

{ ft :ff". ) 

'

<· .. ~etta.otw•f•. - ) 
<··(l·. ·ft .. •) 

( ~: 

s. E.S. wt~ Clta.Ss~Tea.~h. Scs. _( s. E. s. w't~h Iftd.~vi<l •. 14e~~. sos. ( 
. .1f ..... M ) , . 

. ·'"· '.Q' l 
I. Q... w1tll. Olasa .... fea~ .S~ar¢s a:. Q. w4·th lnci$v •. )!e~)lod 't}es. · 

Re1at.~ve ~· td.tb. I.Q. 
tenacltv ·w1t.h.A-Y· c:tass '-'e. 

· · ··(seep~~ qg ~-
. ' ' ' ·:C " 

( tt 

.Jt 

-~ 
) 

\ ; I 

$. E.-s,. with Oi,.asa~~~a-41\• s.es. (.X.Q.. and -~emte·1t.J 
· · co~~,a.&~) 

$_..E. ~-~ w#,th Indty. Mfll'lil),o.dr, Sos ( d.o ) . 

;2j 
.21 .. 
.,.g_ 
.21 

·42 
.;~ .• ; .. 
·'4-

.• 4Q 

.aa 
' 

D.. ~T.:tV,j!. 6RRO!EMEN,1f,. h;lW. ·,.£.NQEN~~ll:· · 

·E. 

(see table 19) 
·'' 

A'1el:'a&e ,tmprove~n~ cr ·pupil& with· DEFl:l{Ifi · tN.~Nrr:m+t.f$.(. 
'' ' : . 

.tt tt ti n · n AV~$ _ il,,. +2~6= 

' ' . 
<JC = es.6 ± 3··~ (Ol.aGs.,tS&C~tl& ee&t'$S) 

<r; = ;;. 5 ± ) • 89 ( 1ncu.v... ~aet~4 .. soor•$ ) 

P. ~:.-· Qf d1t-ter~nO(iJ = 4· 9, 

Qrtti~a.l. ira.t1o · = · 1. 4 

trcbab.1.11tt ot ~e fiiftQ~~rtQti! ·biltwe~ ·<rc ~ <1, 
:Pelng dtu~ ~o Qbar.q~» 1S. J4· r;!p . 

-'lr ' " ~ . 

coe~tto1$t)~ o-t vax·~~:bttlt.l ot o:La$s~teaol\;. st$. = .)2 -~~ 
. " .· )2"); 

... ,. "; • tncU.v;. ··meth~· aoa. = .,, or 
... · '~ 
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.QRITICAL lNTERPB!tA'l'IONqOF RESULTS. 
' . ' ·' . --- ... ' . •- ... , -

ln Q.isoussing these .re.sul ts t~e must bear .\n 

mtnd: 1) that they tannot lay claim to &111 &reat. 

so1enti.fic value, tor tl:le;r have been obta.1ned t.rom t.oo 

small a nwnbttr of cases. Wha.te"ter oonclus1on$ .are baee4 
on -.hem ll.lUst merely l;)e t,aken as sussest1ve ot fqrther 

1nveet18at;1on in this t1,ld.. 

2) $hat a correlation ~oetftctent which is 

smal.ler than t:tu:*ee t,J.me$ tts probable t;tror must be 

looked upon as statJ.etl.call.V 1nstsn1t 1cant. .It lt. 

.ts t~'e t.ime.s its .P.E. there is a probab1l1ty ot 9$· 71t 
ot its being right. To be quite e1&n1f1cant ._t should 

be tour or probablJ tive f,1rnes tta P.Jil. 

3) that 1t 1s :not. known .how to o.al<n.llate t;he P. E. 

ot a pa.r\tal·C0rrelat.1on .ooett1c1ent, tha:t ~-. 'tth& ex~ent 

t.o whtoh 1t 111&¥ Ve.rtll b;sr ohance sa.mp).,t.ng, ).ence 1t ~~ 

'-mposs1ble to ,di~oov;t- whether the d.1tferene.e between 

two par~.tal. cor.rel.ationa ls s1gnA.t1oant ·or not.. 

4) that. the difference bet.ween ;t,wo a.veraees or 

bttween two raw co"'eJ.at.1ons 1s st&r4flcant onl3 1t 1-t- ·te 

more than thr•e times tta P.E. 

The results ar_, <U.soussed. 1r\ groups; the 

.reader .Jna¥ reter to t,he a\lllUD~Y given above tor atr¥ ot t:b;e 

~esul~S ftOt 1nolu4e4 in these gro~ps. 

(a.) ~fiVE WROVEMENT ta.nd I.Q.: e = .1;+ .16 

(b) I.Q. and CLASSIEAQHING SCQRE~: (= .4)± .lJ 

(c) I.Q •. and INDIVIDUAL grHOD SCORES:(=•41± .JA 
.··-- .. . . . ' . . . . . . '. ' 

S$e also pa.rt~al ,eorrel.•t~ons 7 and. S, ll and 12, ~ 
13 in swmnan. 

Correlation (e.) ma.v be «U.sean:ted as b~J.n& qt 

no e.1sn,1t1ea.noe, the P.E. be1ns srea:ter ttha.n the 

cotff~01$nt. . This 1mpl1es that 1nt;ell~enQe as measured. 

by modern test1ns teohniqu.e does not ·<i~.sor.1m1nate betweem 

individual and class methOds. 
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. oori'tlat1oA$, (b) an<l ( o) po..tnt to t,he ,same 

·conoltts1on, there belng no sign1f1eant d.1t:terenoe 

between t-hem. Neither do t.he partial eor~e1attoa'. ': 
' ' ' ' • • t • ' t. i and 9 (see. "summ.ax-y) ; G)r ll ana. 12 where \enao!ti and 

S. E. S. have . peen. parf.1aled oui; respecrt1V.$ly shOw .· . 
'··' *' 

s1gn1t1oant, ditte~~~~·use;s. 

Aocerd.1ne. tQ . t.hfs 1nveet1sat~n, t-heretor.e, 
~ ' . . ' ' ' .. ·~ 

pupil& w1t.h h1gh int.eiltsenoe w.Ul not neoeesa.r117 o.o 
• 

1 
• I ' , .I , , .' ~ ~ , ,.. • : r •• , ;·~ 

·relativelY bet~~r on ~~e 1nd1V1dual m'thQd than_ puJ?UG 
i: . ,, ' 

with low 1ntell.igenoe. 

Il (a) J}§LA'l'IVE· IMPMJMNT, AND TEliACifJ'.~: . . ( = ,. 55+ .l:t 

{(b).·. MJ#.1'1VE mPRO!gENT . AND .1'EMC.11'J ... ( 1 .. ~· •one 't-an$ )e = .• !)to 

,( .Q) __ · .~ENAOI'l'Y ~1:1 .. G,LASS•!EAOBING .. SQON!;§{ tt 8 ) f = • 5" 
(d) TENACITX,AN.D. IN!)~IV.IDUAI.dM§:t:H.'., §Of. ( " -tt . ) e =:= .7~ 

>e:. • Q£-

.. .co.n-ela.tr1Qn ,(a)· .1a .·tl~. e.len~1~aA~, being 

tive tlmras ,lt$ .P.~,.J .:t,~t ,#,s• .~h' /tt.e.aoib,~rs:~, 4t$.~~1lltltt.f3 

ot the .pup.Us.·• read,in.•~s .. t.Q . wt)fk .~. t;~~~.~ : .. a'b:-A1tt t.o.· .. 

. applY tllemse~ves. con~1ll.~o~s;L7. t.o what they 4.o oorr.elate 

lUshlY with the rela.t,1ve improvement. Heboe ~he ta.otore 

pereeverance and .J.n€.1\ls\r;v • .. to~. :u1-e.ll'. we, llS:G .· ~e O(!)m)~n~ 

1f,enn :tenac1ty, •. may, b"e ~Sa.td t-o .. b~ mor;e :impo:r~ant. .w:~t-h:. 

:J.nd1V1d.ual.tha.fl wi$:b. class.teaeht.ne·•et.}lod. 

The p.a.rt-1al. O<>~r•J.at.1on ·(b) does not. differ 

appreclti.bl.f t.roj (l\) and hence' do~s .not. w~&n~ a-q 

e'oru)lu$1on with rei)liird t.o th$ etfec~ ot ·x~ Q. 

?:he. p;a.r.t;~al cono~latA.o.~$. (4.) ·$;84 .(d)· ,a;how. $hat 

tenacity is· a: more 1mp~rta.nt tactor in Aruilvid.l.lal. \:tuln 

tn class-teachlng· msth~4 •. : .Th1s ·~a :the s$m~ cone.iusi~n 

a~ the abOve - on11 the Cia.t.a. have been trea\eQ..·dtttenntlJI 
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• r' ' ' 

as was po1ntf!ld out tn. the be61MJ.ng of th~$. ohapte~. 
.... .... . ' ' . ' . . ' .. '. ~ ' . ' 

' i • ' ' ' I' ! 

. " . . ' (: 

~t t)le raw eorrelattons· 6 arid 7· <••e ·surnraanr) 

are compared, ~heJ ,$l1Qw a diffe#ence Gf· •. 1, wtt.h l1 p.s. 
$1: .12, an<l heace a cr11lt1Cal. ra\lo~·tjf :1~ Ott 1.6. 

. ~ . . . 
'l.'he .prool\bUit:t. of t.he d1tter$n<Je be1:ne; due t-c obanc:H~ 

is thet-etone .tea~·· AJ.t.hclaa;h .t.hlLs mei>hOQ> ot tree.t.tng the 

data. shows .a less stgnita.oant result~ t.han · ·QO~re'l4t4.o·n (.a) 

as regards the ~eater ,scope that the· ~mt1vidllal metl'l.Gd 
. ' 

allows .tor .\e.nao$.ty, the tact tha.t 1t. points 1n the .eame 

direction cont trms tlle concluiU.Qn based on correlation (a: 
t . • • • ' • • •.• --. ;· 

so~elat.ior.t .(e) . ~bows that Gi finei1' · 1ihe ~tafhe~s ~: 

e$:¥tmaties ot t,e•"t._,, .haV$ bee¥J hfl'fe. b.eea · strongly .. · . · 

tntluenced b1 t~ p~J.olst. .f!oA~faV~.~en.t.-_in ~cb.ool, o:r tha\ · 

th• .most. per.se-ver~tl$ ,an.d dntsent pttp1lfi- u:sual.ly ,dQ .bes~ 

at eob.oo1. .It . wtl~ be d.ltt1eU1t tJQ.· d.iSOO.Vfit~ wb19h .Qt 

t.nese 'llQ .is tbe :t,~-e 1nt.~n>r.etatt.,or&. . :tf .. #ot. 1.a t.b.e 

to.rm~~ 1 .t.ll.~tt ,cor,r~l;at~~n .-.(a) .e;1V'eU· ... abriV:f3 lftlli mean ttlte· 

eame as ~e .o~ela\tGn Qt. • 4J bettween •r,lat.1ve .. 1Jtt.Pl<i:o\f:e­

mt"intt .. @c;i. .J.verage :et.ass pozif,~J.Qn ( •e,;; $tmtnAr1¢' 1/a.w 

eow.Qla,it)n NQ. .2) . 

;, ·, 
L l ' : ~ ,• • 

S.E •. S. JWD INPIV. METHOD SCORE$ ( 

Co.rrel.a;t.J.oA (a) i·e neglJ.il.'ble, l:l:en.ce t!a.e 

eo·ciQ-econom1c sta.~us. ot a. pu.p1~ ma, be ,sa~d ·t,o haVe no 

d1tte~en1i1At~s e:t:rect on h1s perto:.:ma.nces4 1n 1~d.i;v1dua1 

t,eachtng s.nQ. cla$s~:t.each~g @Gthodf:l;· a pupJ.l· .tnc 

taNotQ'able soo1al. and economic .c~e:wru:t1iano·e-', fo~ example 1 . . ' . . .. ' 

w$11.n(t~ n~<.lessarua do b~t.ter .or worse :on: tJh:e .1ndi'f'1dual 

1. Read oft trom probs.bUi\¥ tables. 
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If I. Q •. ls partialed o~t (e:otTel.atlolll b), 

tJ.l.e oorrelatto·n. ts also !.ns1sn!t'1•aat; h(nice wt <sonolUG.e 

that, there .is no <Utus·fll conneo,~Qn be\we.f1n s.t.:s. ··an~ 

~ea1i1tll 1tbe d.a:t.a in a d.i.tterent mann~r '91' 
• ' • < ' < ... •. ' '• 0 I • ' I ~ ' ' : :- ' > • 

correla:ttns s. E. $. w.1th Ql&S:S•1;eacb.1ng .and 1~tcU.vi<tu~ 
' >' ·,, • :• ' i I ·', 

met,ho.d sco~$s :respe<;ttt~vel.fl raw correla1;1on:e ot • 55 and . 
' ~ : ,, • • •l ' 

.47 are obtawed. .(see summary): t.he P.E .. ot the1t 

d~t#trenoe ·•·• .11 s;nd. ·tp.e cr~t.:l·-al .rat. to • Q:5, henq• the 

c:l'J.tte.r:enoe m~ b.e dt1e· ~$ ~oh.an~e antt not. :be '&·,reQ '·: 

dttferen.ce. .· 

It x. Q. .1s partt&le(l out; as shown ~ (c) and. 
• , • : ' t -, ' 

1 
•' 

0 
> :; : : f , l 

0 
I , t : ~ ; 

(d) a:bove. part 1al. qo~:tt 1c1ents o,t .• 55 ~d • 45 ewe 
; . ' . . : . : . -~ .. I ',: ' ,' I "'. : • ' 

obtained. U tenaoi~y .1$ part1a1ed QUt.,. ,pa,rt.W 
, , ' , . . ' ~ ~. ' . / . ; . ' ., . ' . . . . '\ , , I. , ' " t ·. 

coettio1enus of • 3$ and • 21 ;a,r' ci4:rt.a.~ed ( e.•.~ $~3"; 
. ' . ,, • . . • . ~- . ' . 'J . • ' ' .... . . ' .. , '1 ~ .t ' ; f ,. ' : • ' • ; • ·•• '· 

1
• ' 

9 and 10). It tet~ac~t, ~d I .• Q,. $t• l>c:>t.~ par~.t~" 9U~, 
~ , 

0 
, 

1 
' J, " 1 > , , f , • I • ; J • o, J i!' I , • 

part. tal coetf1oien)s ()f • 40 an<l • 22 are -~t,.a~eci ($•' 
• • • ' ; ' • : .. ~ J • ' ; ' • ;, • : : •••• t • \ /. ; l, ' ; •• ' . ' ; 

s~: 14 .and 15)• 'the Q.ltf'e:renoes are t8.fl6Gr .~ 
. ' 

th& last two oases, b'!;it t.he correlat~ons t,h$meel,.v~s \)t~l)& 
. ' ' ' : ' . '; .... 

to:o, sma.U .t.o be .s~enttic~t.; J\o ".sJ.~~t1o~c.•, ·Ce.Jl. b_, 
attached. ·to the ditterences bettteen ~hem • . , .... , ' . ' . ' .. . . . ' ' . . - ... -- - :- . ' ~· ·- ··- .. - . 

and' 11) themselves ax-e ilow•ver qutte si.sn1t1cant, ~~nc:e 
' ' ' ' ; r ' ' 

. ' 

ho.mes :do well at. school (befa.u.eHl "1n.c;U1gent pal'en.t;stt 
< ' ' " ' I ~ 

usu~11 ~ut.v-e . "so.od homes1t) ; they do not pO'lnt tc ·a:r6 
. , . • 'r·· !< . ·-- • 

conne.ct1on bet,ween home concU.i;;~on!f and the t~e ot 
teachtas•met.h.od. employed att $q~o·l.. . In other wol'd.e 

'. ' . ' . • . . •· ·, '.. ... . .. f 

a. pup'U with a good horoe and tnte11tg~nt pa,renttJ wU1 
• 1 : , , - • • • • : • ·' , r~- .. .-. ·. . . . ·: ' . ~ . 

blOat. pfQ}>a'b+J' 4o well at, .acl'J.ool ir~espeot.t:ve o~ the 

methOd ot teach~ng used. 
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IV (a) RELATIVE -~ROV~.NT .. AND J,.V., f!W~ PO§.: e =·43±. .1; 

; ; 

f 

blRELAT 1n: IMPROVEMJ!NT At~D AV. MATHS _ acs. : e =. 41 ± .14 . o ftWiTIVE ,IMP~()Vli!iENT, AND C~SS..:fEAO!. SCS.: f =.04 ~ .le 
· d.. Di:ATM WRbtiiENT AND IND !v. ifi.H. u scs. : e ==. 69 ± • os 
.· .•... ijELaATIVE. iiiSROV~~Ni' i AV~.MA'rJm·'. '.l.f. OLAS~ .. 

. . .. ' ' scs. : f == • 47 

(t) @ThJiDARD ·pE'flATION OF CLASS•TEACH. SCORE,!: ~= 28.6 

:(S) .StANnARD DEVIATIOtl .OF lNDIV. METUOD SCORES: t,= 35• .5 

<;:o;-re~a.t:to~ (a.) 1s ntGre t}laf1 three t;im.es 1ts 

P .• E. at1d ls therefore almost, hundred percent s.1gnit1can\, 
' ' ' 

'l'hts r>esu.lt indicate$ that 
I ' 

the~e ts a t.endency tor pupils who r.anlted h1ghast 1n 

ol.aS$ poS1t1o~ (tor all GttbJec'\s Qi eUJT1ottltUD) throUihoUt 

the .rear to make .re+at1veJ.¥ thi greatest; improvement on 

the 1nd1Y1d.Ual m~\iltHi. In o.the.r wo~4.a, those pttpUs who 

are al.l""'"u.acl eood ::in theirsohoolwork will very probably 

benefit. most ll1 the '1nd1v1dttel method. 

Cor.r~la.t4on ·(.b) show$. the flame ~eault tor the 

av~rage .m&t.hemat,los soor~~. o.t ~he· whole year. lt .1$ 
I . , 

.how.ev.er oontr4.\d1o~'ed })y .co~·elttt4.ona (e) and (d): tlle 

former shows that impro.vement ~es not. Qorrela\e 

.t1piti<~Jan;t;1J w1.$h .clase.-t.each1ng aqores; 1n other words, 
' •· ~ I~ • 

·t,hose pu,p ... ila who de· o.e~t; in .ma.themat.1cs when the olass­

t.eaobtns methQd J.e u.se4 w1l1 not neee.l!Jsarily d.o beat when 

·the :tndJ:vidual. me1ihoQ. 1a used.. l:t must, ~owever be borne 

ln; mind ·that. the wb:Qle ,Year•s s:veragEJ .gives more .relJ.apl~ 

.re.sul:\s than trhe ca.v~rage ot s1x months·.· 

· ooneJ.a.ttiQn (d) l.e .high because in a way 1t 

~epres$nts the eo.wel:at,1on ·Of bprotrem.ent with itselt; but 
' ~ "' . 

~p conSUnQt,,on. W.,Lth ~t- fJhO\ll.d. 'b¢aten t.J:le tact that the 

·~a ot t'J.).$ e~cond six rnonftha 'Ot th$ tear ia a better 

lfttl.t.~a.t.:Lon ot a p\lpll t.s flrna.themattcs .abtl.Ltv*' than th()se 

ot··f~he tus~ sl.X· mon.t:hs.. Henoe the abov-e qorrela.tJ.on 

coeft'.1·l1fi,ent. Qf •04 1a probabl)' too .low it it is to be 
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~~e~ as AA ~41ca:tioA Of the 00Nl$C'$J.on between .. 

1tnprovenu~n" and peri'~rmano& 1n mathematlce:.. ~Qm th11J 

1n~eat1ga~1on 1t ts ll.ow~rver n<>) pe.sstble ·. to di,.Qoo•~r ·t.o: 

"What ext·~nt t;he shU.tfllng ot the marks 1~ t.b.4' · sepond 

s.1x mo•ths t;>t t:l?.e year was dtle t.1) the. chang~ of method, 
,. . .. 

and to what ,~ent .1t. wa.s 4ue t<> more &dvanced work. 

1\.$ wa.$. pointed ou~ be:tore1· t~is .is one ot the 

ShQJ"tComi.flg$ ot the 1nV$S.t1ga.t1cn as a who!e. 

A compar~eon Qt the d.istt-ibut~ons ot cle.es­

tee.chin& and ~A<i1~1diuil met,hQd ,sco.res rahOws · a la.J'ser 

The ind1 vidual 'me tho~ 

)~ aJl(i )~ respeet,.ve:J.y. .AS 1e p01nt'd out in table 

20, the p~cibab4,11;y f!f thts cU.tf'learenoe bel~· d.u& f,Q 

q~e .~s )4• 51' t· ·henQe the O.~all'C$S are ta~ly big that 
. 

t,he dliff'erenqe is e. ·real ditte~en~us. 

. . 
' ~ ' 

lt. .lDJI3 be ooncl.uded, t.hel'etqre~ th8t the 

.1nd1Vi.4ual me:t.hod· 'b.a.s a ~eater· Q.1scJr'c1m1nat1ng pQwer 

between good. ~d weak pupJ,.ts. l~s lli&h marks tend. to be 

higher 1w:b.Ue ~t,a low .marks tend t.o be lower than those on 

the class-teaching method. Tb.1$ resUlt aeems t.o Oon.firm 

tli:e . oid. cornpla:J.nt that in o~r present. s;yst,etn iee.ohers pay 

toQ muq.~ at tent ion to the w-eaker pup 116 'and lea:tre the 

-b;-.~h,te, 'p~ptls to · th,.;W own deV'ieea. The better pU.p Us 

do J~Ot worlf. at, th~~~ t~ll capa.oit.y while tbe weaker 

el'E: pu,s:P.~d. .t,(J tiOfk a.b,oye ~heir .. ¢apae&t.Y; h~_,ce the to,rm$r 

a;et. lqwel?' JtlB,fks wbl.1a t,he 1a1;,t,er e;et :b!,P,e.r mar~s 1;han 
,., . ' ' 

wo~:d ~ve bt~n t-~e case J.t thea: ·l:t.ad all. wqrlted e.cco~tng 

\o. t.he#.:r \X,"Ue ea:pae1tiea ,. and con~eque~t~ t.h.e marl;.s. 

otu8t-•" rol1nd tbe AVe,:rafi!,e. ·In ~he .1nd~v.1dt.tal me~·ho(i . 

·eaq,h, p~p g wor~s at l.l-1'~ own p.ac.e ~- tht:>. w$a.k"E!.r .P~P.U-a .~e 

no"'- to~ed ;t.o wQt>k ebQVe 'bhe.i~ oapaoi:t,y 'Qhl.;l,.;e .. '~the clever 
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pt,tp~#.ls ne~ct w~s~.e no t.~e 4-n. 4.:1stren,.~ ~9 .r~~a~t.l4 

~jtp.'-~~,l<>ns. . l!et:lg~ 1ih~r.e ~e .. a :t>.isger ~Pf~ad. (Jt m~k.s. 

' ' . . 

V · ~W\T~'SfE ~3:!Pi~JE.MENt,_,~ lN(l,ENTj!Y~;~ 
.A. A,-$~e JJlJpt'I)V$m~nt Q.t pt!p~s wi,'~h Q.et1n1\e 1neent1v• 

. -t:" i,p .. g 
. . . . 4.VCY4-9£ 

,. 4'VeJ"s.ge .~mprovemttf.)t ot pupil~ with .dft1.r4.t«D 1noent1ve 
+ 2~·6 ·, y 

' . ·, . ' ' • ' • I I e.o.t;{; ' 

.Q:. •ve:rase J.mproveme~t ·Of pupils w~t,h 4~.1r.J:b- J..noe~t1ve · · 
' . ..:..1). Q 

Tb• ditter.enee };)et,ween t;ne . ay.~r~e ~rQYe~~n~e 

«)t U.e .A and i $Z"'UP~. $.$ well a.~ that .. ·ot · th,$ J.'" ~~ Q 
• f ' ' ' •• 

gql1.,.$, ~s n\ilt .q~t;-~~ s~ttican• (the p~e.bab11.1.~V Q, 
' ... , . ', " 

t)1Ert~ b:e·~ng dtl& t~o c~e• ,ts .2s .apQ. .20· r.espect~velar.) 
. . 

:(JUt tb.e .4Ut~er~oe ba*'wee~ t.he .f;lfera.ge j.mptr'91feme.~t.~. 
. .. . . ~ ' . ~ ' 

·~ \he .A .a;M. Q .~up$ .ta. JJe~l.;-1 ~w:td.fe.d. p.ef.<"i~1lt ;stgnU'~""' 
·' ', . " . . '•' . 

~ea.nt be4e.Us;, l.\. ts fl0~1.J fOilf times .as l&l"ie as ~~s 

. p"~'e ~~~r (er1-\~cal ra~io'= ;'. '; •• e. i.ablt 19). 
'' 

' ~t.tJat.~(;)·n .slJ:i'!Jw mu.Qh ~ea;~er re1a.t~ve ~nq>t-ovement: th4n 

•ii9-•e w1~h leae:t ~o~JV:e/t-~n. -. ~.he. J.,nd111,1d~~'l. .. me'tth.od 

att~ird$ geatie~.QppQ.~u•t~ tor t~EJ. p'l.\p~L.w~t.lt ~tP9W$Mlll 

.,aqent1Y-e1•tlull\ ·t~e .cla$s~t~•ch!As !li'~h.Qa. 

~tna ·up .t.hese resutt;s_, ... 1t. a.ppe&r.IJ t..Mft 

.t. ... ~1tT .and tncen'liJ.~e are causallY connectE!a. with 

· :t~tta.Uv~ ~~v•ment; wh11a 4~ Q.. . &tli .$.E •. $. at"$·. :nr>t. 

In oil)ler' ·•or4s, there t.s . a t.en4ency to:r thos-e 

p~pi141 who ha1re bt~rt. Jv.d$Et4 to b~ mo·a\ p.~sever~ .. all.4 . 

dtl.l;~~ntf, ~d moa~ pow(lt~fuJ.+y rnot$.voe..ed. -~o make ;rela~a.v;Et,_. 

mote p~$e Qn th$ ~d~vi,d.l:J.tal tne~ri- tha·n, pup~lJJ Who .. 

~ve be~~ .JU;(l&$4 ~'.'l l>e l~ss pers~vertf&& .. ~nQ dt.J.~en$ . 

ta.lld ·t;o. b• of43 ·ve~y &:\.~~1:.1.7 mf)t,lva:~'d.· . . . 
; . '• .... · . . ' ''" . ' ,./ 
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fl1o.4~rn treclud.q,t.ua • e~ so·o1o-eoon.tm1o t.rf;e.t~s,,. @.\ appear-s 

i}1.a\. pup~la ta.'fQ\U'B.'blf p).a.ceQ. w111 rnos.\. p.roba'bll' shqw 

a so!>d. p$rlt~n<te t.rt'espec~ive ot the me~h()Q. pt te~k,-
/,,·· 

f.lna.l)J., ~h(:Jre is al$<J au in~~C'!tt.1on that. these 

p{tpl.:i~ whQ eil;ow an· ~l•l'GW\d goqd· pertonnanee tn sQiu')o1; 

thougla .Mtc .n~¢essSX'U;r ;itt ma:bhemat,tea ttselt, wUl f.tntt 

:relat~f'GU more se<>pt in the l.n(ij.v1ii~a1. m~t~c;>d t,hatl · 

~ttplls w1't,:4 an at;;.-.t>O~d po()~ pe~to~@lce. · Til~ 

t~).41ti$1ii~~ wl:\~c~ ·~he i,nv~st1sa:t;~r 9t£-ers ·tn .oorme·et.ion 

w1f,h· 'thts .f$(1;\tl,~ . 4-s ~hat pttp.ll$ whO r@e a11-.t-o1ind. .· ~e>od in 

t~~tr Qchoalw9rl¢ •e on t.he w}l()J.e b&t~~1r equ~pped .w;t~ 

t~e wtNme~t~.att.•tes of 1e~;t1n; ·.- r\tad·ing~- Wl":lt4n& 

and nwnbeP - and thl's w.U.l 'be a detln1te ·aid .in individual 
• • : . , . "( . • • • • • . ·~ " c ~ . . ' • • • . -

wo~k ·;... .more so \h~:f wi~b rgr41ns.ry tea~h~~ To.sether . . . - . ' _.. . ' ---· ·- " ' 

w*t~ "hla eppeat¢ 'he .r~su.J.t tAAt t.ie ·1na1:vtd.lia.l me:t~od 

soo"a c;te~tate tunher aw13:3 trom 1;th~t~ ater~e trhati · 
th$ c1a.e4i•teach1na $cores. it wQQl.d. appear afl tt there . . . ' ·- . 

. ~s gr~lit•~ e>pporf.u•Ui.7. fo;r tile \lt>1ll1an'b · PU}lil to ·shin··· 

~d tha.t til$ w~alt 'pUptl. is more 1ik•l1' to so un.a.r. 
\ 

WJlQ '-n~•st.~$a;t~r w~$hes ~e-~et ·qp the aboV$ 
'onctttsie>~s •~ a \e~•tj.ve llJpQ~hecsts ~n·th1s ·t1eld.~ 
lt t~ realJ.s:&d ~hat sta\11t$:calJ.1 Vf#~Y :u.ttl~ $1Srt1-t1-

cano& Qal'l be attli~l1~~ t,q ,., beoaue·~ qt the linall i\Wrtbtr 

.. ""' ... ··.· . 11·.., used 1n tlie e:v'fter1rnen\~ T, h. e sir .. ·. on_ges.'t.·. c .. pup Q . . ···. . . ~""' . ·. . 
. ' 

a.rguinent. j,n. favour dt it. is t.hat 1t· ae;ree~ with f.lr'\~Oal 

oomrnon-s.&nae i-x,per.\th.'\oe. .it ls h-Qped~ hc:Jwe'9W>, .,hat 

:ftJ.1)tWe in-vtts.t1pto~ will .find it. s:U$Se3~:(ve· as ~ · ·$•ilrt­

i~,poltl.\ fGr ft.t~ller Mv~s~1:ga/11oa tn thts tleld.. 

1fl. the s•eond par.t ot tb.1.s irtv:es t'lsati-on: 

81!1. atrf..ernp• 1$ ·ma4e to verity a pa~ <tt. ~he abo'te 

.hapQ:thes~·s. 
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The application of 1nd.lv1dua.l metho4 to the 

teaching or mathematics in t-he mlxed :coimtt-Y school 

produced vary 1nterest1ns and sugsest1ve results, 

especla.llty in aormeotton wtth tenao1ty t.l.nd ll'lcent·tv·e. 

These -res4-1'ts were• bQW$Ve;r, not veey reliable because 

of tbe s~p$J.l numbef' of P'l\Pils with Whom the $XPer1ment 

expertment w1, th a larger gt-oup .• 

:tn add.1tlon. ~~e1"e Wtaf:l.th~ tact t() be considered 

that these results ·were ~preeentat1.,-j or a speQ1a1 set 

or c1rcn.mstances end a $pec1a_l s·ec1f,1on .. of t.~$ south 

Af.rican pop.~e.tlon, nam:e11. that or .tne count~. The 

same eXperiment perfol'ttled w1 tb. town chi+d~en might 

produc~ different r.e~Ul ta. 

There w~s however no t1me Of opportu.n1t1 to 

repea~ the experiment fully 1n a town.···$Chool with ·a 

.complete contrQl or a mat.h~mat1cs cla.eis for ·a,- yea:r, or 

six montlts at least, d.o1ng thrQe tllOntll$ cr <11n~1 alalfHl• 

tea.oh1ng and three months "ase1gnrnE;nt"work. this was 

1mpotiJs1bl.e .t.n th~ e1rc:umst·ances, b~nae a d1ft.erent teeh­

n.i.que we.~ . employed .• 

·The Std. Vli mat~em~.tt1ce s'qtionl:i of two 

d1·fter¢mt. $Qhoois were e~~~c:;t,ed tQr th~ P\U'POse or the 

1nvest1ga:t1oru. 1n the one ._ectton tl;to d1sc;:1p11ne was 

f.a.irly ristd and. th$ c>rd.1nary ~cl4r?S met):lai .of 1nst.ru.ct1o:n 

was betrg employed. by tl1e mt4th.n~tios teacheJ" ot the sc}lotJ]I 
! . 
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and a ta.1x> amount of 1nci1v1dual wo;rk wa.a being done,. 

For eacb ot these e~ct;tons the following 

information was obta.1ned: 

l} ltath~ma.t1ca sQores. 
2) Intel11gence.qq.ot1ent,s. 
; ) Tena()t t.Y p oeft1Q1ents. 

Groups or the fi·J'st type. (r1g1d contrt>l,. , 

ordinary class-~"9t~ob.$n.g} cottld 'be founet 1n a1m.o$t aft~ ot 

the urban achool,s, btl~. the PX"Oblem wa.s to find a group 

o.r the ~ecortd typ$ ( non-t-1g,ld QQntrQl• ~ndi 'i714.ual methl)d} • 
l 

i'he 1nvt.st~ga.tor l.:ncau~ted. s.t E~eve;rt,tl bQys•·: .ec;:n~ola but 

th$ t\nanim<>\lB ,..eP+1 fJt .t$a.C?h~re.; was that they do nmt 

'beltt!)v~ ln S\IQh a !lle1jhQ-q, w~t;Q. the ~~suit t;,hat it wa..s 

nec~ssa.ry 1;t~_r$so...-t t9.S"-l'l.:tll' acnoo).s., 

~he .. l~etolm;. 

E'fentual.~J, the std.. VII m~thematlos sec.tlon 

o·r one . o{ t~e _ ~ig . urbaf!. . Sli.l'l$ • ii.U.>J;i()o~a ·Of the Qap~ 

.Pen1nsttl,~ wa$ .. tl~~et1i~4= ... a~co~1nes .to. the princtpal. and 

the rnath~~ti.OB m~.stt-.~S ·.Qf t~ SChO<>l• ml.lch 1nd1Vld:tm,.l. 

wo~kl•was te ir)g done 'i;>y th,e ol..tM~s, the. d1ec;,1pl,lne we.s 

. faittlU .~OQ$~ .•... c+ev~r pupt:t.s :v~ere gJ.ven ext~a work t.o 4o • 

~n short. 1n.·Gp1t.E:) of tne t~c~. tn"t N!ul.lir 'Weekly' 

ass$-gnrn~~~- of w~k were not. ha.nd,ed. ()'iJ.t.; 'l'Jle method 

approd.~n,lii.t,ed. ~f.lm~y qt l t,$ •~~:tp,cts tQ ~ the.t $mp1Qyed by 

.~ the 1n'V!;!I$tl6Ea.t.o~ .tn the . eQunt;ry . $.qb,q~l-• · 

Th€l std.·,. VIX. ~tbema.t1c~ se,tlon alone was too 

small~ b~nQe i;the'std~ .'VI:ti eec~lon, wttb vi,llch t.be same 

ne tnod VIlas .b irg _empl,.OfE\!d; ~d tl) be tnel\ld.ed... thts 

ga.ve e. St'Oti.P . ot 41 g~rls; a' t.n E$1;d, Vll and l.S 1n 

std. VIll· . a.~~Ul~(a. vrere l\o,wete.l;" ~~J,cW.a:tecl. .ror only 

34 of t~er11, &$ f'4l 4Ata OQU:J.d not be obta\ n~d for tba othct 

se1'/ea:: ·t.hJ>~~ we~_a,b~~nt w11.er1 tb,e 1n,t,el1~ee1).ce: t$ate 

1• u Ind.J.vtdual wo~ln ls used ~o d~n()te 1•wottk ort the 
1nd1'flllua1 method" a.e. · ~$ .read.~t> wltll. nave nat. iced. 
'Str1ct,ly apea~1ns1 of cou.~ae • a.ll s<;nool work t,s 
1ndtv1du-alt a.s was po1nted Qut. ·1n Cl'J.~pter 1. 

. . 
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were given and tour had not written the June test. Of 

the 34 tmt remained there were 21 1n Std. VII and ]J in 

Std. VIII. For the sake dt dearness we shall hence­

forward refer to them as the I-Group (tndividual method, 

non-rigid control). 

The collection of the required data was a 

considerably easy matters-

1) The mathematics scores of the June quarterly 

examination were obtained from the principal of the school. 

(A record book is kept in which all the quarterly test 

scores are written). 

2) The 1ntell\senoe guotienta or the pupils were ale~ 

obtained from the principal, as they had been tested on 

entrance tntm the school. 

3) The teachers of the school very kindly consented 

to rate the pu~ils' perseverance and diligence. This 

was done in the same way as described in Chapter III, and 

tenacity coefficients were calculated as before. see 

tables 21, 22 and 23: the pupils are numbered from l to 

34 according to their ranks in mathematics scoresJ 

pupil I obtained the highest mark and pupil 34 the lowest 

in the June test. 

the R-Groug: 

As mentioned above, it was easy to find a r1g1dly 

controlled group. The Std. VII mathematics section ot 

another big urban girls' school or the Cape Peninsula was 

selected: the principal expressed the belief that a finn 

control over girls is necessary to get the best out or 

them. Hence this class could be taken as representative 

of rigid control method. 

There were 32 girls in the classJ the Std. VIII 

mathematics section was nat included as in the case of the 

I-group. The final correlations were made tor only 28 

ot these girls, as all the data could not be obtained tor 

the other fourt three were absent when the intelligence 
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t-eet was g1 ven anQ. one di<l no.t. Wl*ite the June test. 

Henceforward we ~hall re:r~r to them. as the R•Group .. 
(rigid cQ1ltrol.,. ordinary class•teach~ns). 

The same dttt.a were coll~oted for tb+s group as 

for the !:•Group:• , 

1) ~he _:ma.thetnat1cs,•scolfel. of tb.e June quar~erly 

exam1na.ti on .• 

tbe 1nv~s:t16a.tor .. . . 

had to stve th~ 1ntell1genc,. te~ts '}+lmself., a~ th~ pupils. 

,had not been tested btifore •. 
' ' . The ~la.s.s t.~achel' was 

' ., 

. present to asi$1$t, 41.m" roms .I and II of the south African 
·• 

- ' 

~nd. · tut"ther ~11 the ne.ceeea.ry precautions were ttk en .1n . . "' - . . . . 
t g1v~ng the testa. The,I.Q. :S are given 1n correlation 

' 
table 31. 

') . Ttnao111X *'c~.f'~141en~; • Obtatned as before. 
.; ' . ~ . See 

'rhe separate estitnat,es or persever-
• • ' J ' 

.~nee and d111ge,nce oorreapond V,erl closely. 

to the t~achers' ju.4gm~nts., th~refo.te, thee.~ f'actors are 

u.sual.ly presen:t; more or lesa t;o t.he sQJile extent •. 

.Beteet ot I•9 .• •.s ot; ,l: 0,G~O!l9t 

:fhe cbrJ:~elation between mathematics scores and 

l.Q. for t~e I•Group was found to be exceptionally low 

( .25). Hence 'tfhe ,_1nves:t;1gato~ Q.eeided t$ retest tiU.s 
• - . ' .. . J . . . 

·group • in or4~1" to , c4eck " t}le I ,; Q. ·• .s, pbta.lned from the 

·schoQl re¢ord b~olt~ . This ifQuld a~ the satne t·1me br 1ng 

greater: un!fonnlty ~n. the tn~thQd o.t investigat~on as the 

.j.ntell1genC)e t~f;lts. 'WOU~d then: ~ve 'bf3en gi'(en b¥ the 

.same person tQ .tb~.l.~n4.R~;~oup\ 
. . . ' . . '\t~~ < 

Tbe retest ,w~s carried out \v1th the usual 

precautions. The investigator tried to get hold of 
• :- . :. ' I) 

the an·swer booklets of the previous test. 1n ol11er tQ be 

able to give each pup1.1 $. .. d~:f'tet.-ent. term tor th;t.s test ... 

·if . a. ptJ.pll h;ac.i f.orm I f:o~ th~ ~~ev1Qus ~est .~h\J would 

:set torm IX .tor ~he re.tes"t and v+oe ver~~ - but :ne was not 

successful as they had been deat~oyed. 
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The rete$t gave an a"erage I .• Q. or· 12,.-4 which 

.t1on between the I. Q. • s ot the f1rs~ te~t anti trus e of 

the retest ~a .87. 

obtained by tne retest are used. 

GENERAL SOCIO•ECONQMIC STA~US OF THE PUPILS OF THE 
!lWO 'GROU!?J3:. 

The sehoo.la_ (liUt or. m ·~ell the two groups were 

eel·ected, are bOth la~e tWban girls • schools itt the·. 

Cape Pen1ns1Aa., located a ·few miles trOJR :each o.the,..-, 

'l'he achool.. of the rlgid control group '-s fee-paying while 

the other ~s not• and. on the whole tJ:l:e' e;irls ot this · 

. $chool come out or «better home~". One could expect· 

that the1r bealth would be better: they .get What they 

~equ1re.,. parents ,w9uld not thlAA: twice before calli~ 

the doctor 1t 1 t t:\&emed_ .n~ces~ary • t~y WOM.ld ge·t 

:saff~cient nutl'1t;.oue tood and . would not ~uffer · tl'om 

· ta.tj.sue and o11hep ~1s1;,'1.\~banc~s:a.a tne t-eS\ll.t .qf' ·an· 

'Wlbal:anced diet' · .Aa the p~.1n¢1pal of the sobool t'tt.ll 

her finger dOW11 the 11.$t ()f _ namee Which ·¢onst1tute the 

R•Group, 13he pointed_ out.that they all <>orne out or homes 
' . -

whertt there was ~eldom_ a lack ot ~rwthtna• 
On the other hand., th~se girls a.r~ subjected to­

manr more sooial dist,~ta.cttons.tha.n those or the non-
• 1 ' ' 

feepaying sohoot.; pal'tles, dr1 ve~; thea~res and so on. 
' . 

wh.tob. leave less. t1me tot;' studJ• Henc$,1 as regards. 
' 

sqho~lwork, good soo.to-economio ¢1-Jii~wn$ta.nces may be a 
' . ' . 

·The le.ss favourable 

home .e Qndi tiona or gj,.l"l,;a of the I•Gro\lp m.a, in some ways 

prove a handicap i;ntU,~!.:r schoolwork, bUt .it is an 

~dvantage in so far as .it prOduces fewer .social distract-. 
lons and henoe more time tor study.11 These two f'a.ctors 

··1 '. 

will thua balance eat;b. o·tne~, so that t-he d1ffeJ'enoe . . ,·· _, . . ' . 

between th~ g1rl,a ot ~he a am l•Gxooupa af) l;'eee.rds s.E.s. 
need not 'be c<fna de~ed a ~1gt1ltf1ca.nt disturbing factor 

:1n tlle 1nveattgat)..cm. 
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The ave.r~g~ .I! Q.!" Qf th~ R-Gro~p 1a 121.1. 

Wh1lE!! 'f;.h.at Qf the I~ClZ"Ol;tp is 12):t4 .a.ooord1.ng tG the 

~eteat ( 120!'4 ~oord;J.ng .to the first t~$'t,) ~ Hence 1n 

spite of ·~'J'1dence .. thB~t; .weJ.l•t0:~4o hOJlle~ usu.all.y pr,oduce 
• ' '\ • I • " • 

~o~e 1ntell.1gent eh1}.~~en, the ,·ItQ~ ~a of' these two groups 

were m<;>re ~r less the same~t .As tar as int e111genoe 

quot1ente are con~ern$<1., the.se two groups serve the 

purp()se of the 1nve~t1ga.tt.on ve~ well~ 

I 

WEIGHTING THE :P.!A~IiEMATICS SCORES OF THE STD. VIII 
SJQtiQN OF; THI£'\lf":!l60UP:. ... ~4Bt!E·2X;; ·.: ., .... ' ~-. , 

AlES was menttonea, the I,.,.Group consisted or 
21 glrls ot: s~d1 VII and 13 of ·atdf VIIl:. The a"'~ra.ge · 

score of 1;.he former :1n "tb,e June mathematics te.st was 

s·1.48% (oolumn ~~ 't~ti).e 27) wh1ie that of the lattex­

Wtts 45~9% (obtained by 41V.ldl;ng 111 1'8 by ' ~ .column· 

1oo ·while the Std! VIII papers were max-ked out at :500. 

Hence the Stdt Vlii mairlts wf)re weighted by 

mUltiplying each bJ' M or , 4171! The, weighted. marks 
. ' " l 

ape $h.Q wn 1n col~ $ • table ~7 f 'lbua the average score 

~r the.std~ VIII seQt1on vrt:a;s ma<le equal to that of the 

Std, VII section 1~ «' <ter to ·Compensate .tor the tact that 

f,hey d.ld not wri.te f,:b,.e same test pape"·· 

Thts procedur~wqu.ld ha:ve been perte<:t.ly 

just1f1~'b1Et, if w~ ~d b<?·en deaU.nS ~1 th tw·Q .la~ge · 

p~mogeneOU$ gl'()ups ~ th~~r ave rag~ t, Q., .I? $-S well. .as the1r 

average tena.el~y C5)eftic1e.nts would na.ye been. the same -

for· the~ t~e di~tere11~e between' their average t.e.et sc.orea 

.could ha,ye b(!fen aa~xo1bed wh()llY. to. the faot that tqey 

had written ditterent test papers~ : EXa.m1n1~g these 

t\vc> sections ,eonattt~t!ng tbe l-.:G~ou.p 1 the f4tll9wing 
. ~ 

···-.:·., 
'"': ~ < 

11! noticed:• -,,- - .. - ., - . ; ··-

(continued on page 131) 
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TABLE il: Tes.cheTS t Est1mat,es of pup Us t PER$~VERANCE 
. . . . ·. . . . . ( I -Group) • . . 

Teachers• Estlmates of Pe~severance 
z..;.Groun 
PU.pUs ... B1olOS1 Hlstory English B.a. the. Total Averse 

1 2 ) 4 5 6. 

1 4 4 5 ~ lS 4-5 
2 ) 4 5 lS 4.2~ 
3 2 i 4 4 13 3.2;· 
4 a 4 4 14 }.!) 
5 3 3 ~ 3 12 J.O 
6 2 ' 5 13 j.2e 
i 2 f1. :;.. J :J.3 2~' . " 

3 3 4 i 14 ;.s 
9 {.5 4 "" 14 4.0 

10 4 a ' 12.5 ;.lJ 
11 3 ) 4 5 15., . ' .3· 7~ 
12 2 a 2 3 9 2.2~= 

"· 13 :; j s 4 l) ).2:: 
14 2 3 ll. 2. 7:· 
15 2 4 2 3 ll 2.7: 
16 2 2 3 3 10 2.5 
17 2 2 2 i 9 2.2c: 
18 ; 4 4 15 ;. 7§: 
19 2 a 2 4 10 2.5 
20 2 4 3 ~ 12 J.O 
21 2.5 2 2 9·5 2.)13 
22 2 3 3 4 12 ;.o 
231.'4 2z, 2 2, la,· 1rr 1 kt::· 2~ l ' f·7~. • "' 25 1 1 5 1. 5-
26 2.5 4 2 2 10.5 2.6, 
27 1 l l l 4 1.0 
2S 2 4 2 5 l~ 1 2~' . "' 29 l 2 3 1 -75 

~i 
2.5 3 2 ~ 10.5 2.6) 
2 - 2 6 2.0 
2 2 2 2 g 2.0 

33 2 3 2 2 .9 2.2: 
34 1 1 2 l 5 1.25 

Total 74 96 95 106 371 93.27 
A verso$ 2.2 2.9 a.g ;.1 2.7 
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ZABLE 22: Teachevat Estimates of Pup1ls• DlLIQENOE. 
, , . . ( l-Gro up} .. . . _ . , . . 

Teaohers' Estimates ot DUis;ence 
l-Grou.p 
Pt.tp!.ls B1olOQ Ria tor¥ English .Vathe. Total Averse 

1 2 ; 4 5 6 

1 4 a 5 4 lS t~e 2 3·5 5 5 17.5 

i 3 i 3 a 12 :;.o 
2 4 14 , .. ; 

5 3 3 3 3 12 :;.o 
Q 2 3 -. 

5 13 ).2~ 
,, 

,.1 

7 3 3 4 5 15 3·7~ 
8 ' } 4 3 lj 3·2! 
9 3·5 4 5 4 16.5 4-l' 

10 2.5 4 4 4 14.5 3 6¢ . ~ 
11 3·5 3 3 5 14·5 3·6· 
12 2 2 2 f 9 2.2' 

il 3 :; :; tl ).2~ 
2 3 3 2. 7~ 

ig 2 5 2 

~ 
12 3 0 

2 2 2 9 ~:2r 
17 3 2 3 11 2. 7~ 
18 3 5 4 4 16 4.0 
:J-9 2 ~ 3 :; 11 2. 7~ 
20 1.5 4 4 3 12.5 3-l~ 
2l 3 2 2 3 10 2.~ 22 E 3 3 ~ ll 2. ~ 

23 l 2 2 7 l. J 
24 1.5 2 2 2 ~:~ 1.SB 
25 1.5 2 l 1 l.)B 
26 2 3 2 2 9 2.2" 
27 2 l l 1 5 1.2~ 
28 2 4 3 4 l3 . . iJ 

}.2 •. 
29 2 ~ 3 2 lO 2-5 ,.; 

30 2.5 3 2 2 9·5 2.3~ 
31 2.5 - ;; 2 1·5 2.5 
32. 3 2 2 ; 10 2.5 
33 2 ) 2 3 10 2.5 
34 2 l 2 l 6 1.5 

total a2.5 99 99 105 ,85-5 97.0~ 

Average 2.4 :;.o 2.9 :;.1 2.9 



I-GroUp 
PUpUa 

1 
2 

i 
~ 
7 
13 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
jO 
31 
32 
33 
34 

Total 

Average 

Rote: -
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TENAOI'l'X OOE!t"'FICIENTS (I-Grou:R). 

Average Toachers•Est1wate& 
To•al Teraao1ty 

Perseverance Diligence .uax. 10 Ooett1c1enta 

l 2 3 4 

4·5 4-5 9.0 ·90 
4-25 4.)8 8.6) .86 
}.25 3.0 6.25 .63 

r 3·5 7.0 • 70 .o s·o 6.0 .60 
.25 .25 6.5 .65 
.25 3·75 7.0 .70 

3·5 ).25 6.75 .68 
4.0 4.13 8.13 .gl 
3·13 }.6) 6.~6 .68 
3·75 3-63 1· g ·74 2.25 2.25 ~-5 ·45 
3·25 }.25 s:~ .65 
2.75 2·75 ·55 2.75 ;.o 5·75 .ss 
2.5 2.25 4·75 ·4S 
2-25 2-75 s.o .so 
3·75 4.0 7-75 ·18 2.5 2-75 5-25 ·53 
).0 J.lJ 6.13 .61 
2.38 2.~ 4.gg ·49 ;.o 2. 5 5-75 .sa 
l-75 1.75 3·5 ·35 1.75 l.gg 3·63 .)6 
1.25 l.JS 2.6) .26 
2.63 2.25 4.gg ·49 
1.0 1.25 2.25 .23 
~-25 3-25 6.5 .65 
• 75 2.5 4·25 ·43 2.63 2.38 s.ol. .so 

2.0 2.5 4·5 ·45 
2.0 2.5 4.~ ·45 2.25 2.5 4. 75 .4-f' 
1.25 1.5 2.75 .as 

93.27 97·04 190.31 19.0S 

2.7 2.9 5-6 :;.6 

In oo1um 4 the tenacity coett1o1enta are given 
correot to tr.o deo1adl ylaoea. fh1s explains 
the total ot 19.08 1ne~ead ot 19.03 
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Teachers' EetUiw.t.es of Pup1le • PERSEVERANCE. 
. . -'.R~r.?}\R) . 

Teachers• Eat1mates of Perseverance 
R-Group l!.iDg. Aver 
Pup Us H1stocy Biology Mathe Afro. Lat. Total age 

l 2 3 4 5 6 7 
1 4 ·.· 4 .. 4·5 5 5 22.5 4·5· 
2 3 3 4 4 4 1.8 ;.6 
3 5 2 4 4 5 20 4.01 

4 5 3 4 4 5 21 4•2' 

5 4 4 4 4 4 20 4.0• 

6 3 3 4 3 3 16 J.2 

7 3 3 4 2 4 16 ).2 

8 2 2.5 -;; 2 2 ll-5 2.3 ,.. 

9 4-5 4 4 4 4 20.5 4-l 
10 3 2.5 2 4 3 14-5 2.9 

ll 4 3 3 3 4 17 3·4 
12 3 3 4 4 3 17 3.4 
1.3 2 2 2 - 2 g 2.0 

14 3 3 4 3 3 16 ).2 

15 ~-:> 4 3-5 3 4 19.5 3-9 
16 5 3 4 3 4 19 ).g 

17 2 2 3 4 2 13 2.6 

lg 2 1.5 2 2 3 10.5 2.1 

19 3 4 3·5 2.5 2 15 ::;.o 
20 3 3 3 3 3 15 i 0 J 

21 3 2·5 1.5 3 3-5 13.5 2.7 
22 2 3 2 3 2 13 2.4 

23 2.5 2.5 3 4 3 15 J.O 
24 2 3 2 2 l 10 2.0 

25 3 3 2 2.5 3 13-5 2-7 

26 2.5 2 l 3 ) 11.5 2.3 

2.1 1.5 2 2 2.5 1 9 1.8 

2S 3 2 l 2 3 ll 2.2 

fota.l gg 79·5 g4 85.5 SS.5 425·5 ss.s 
Average ;.l 2.8 ;.o 3-2 ).2 J.l 
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'1'!\SLE &5: Teachers 1 Esl1tnat,es ot PUpils • DILIGENCE. 
. !R::irounl· , , . . . 

Teachers• Est.imat.es of Diligence 
R-GroUp Eng. Aver 
Pup Us H1st,or.v B1olos.v Haths Atr. Lat. Total age 

1 2 3 4 5 6 7 
1 5 4 4·5 5 5 23·5 4.7 

2 :) 2.5 4 4 3 16.5 ;.; 
3 3 3 4 4 5 19 j.$ 

4 4 3 4 4 5 20 4-0 
;:-· :· 

4 4 4 4 4 
·-

20: f 4.0 5 
f 

t 16 
~ 

6 ; 3 4 3 3 " ;.2 
< 

7 3 3 4 2.5 4 ~- 16. !;)'_ ;.; 
-8 2 2.5 3 2 2 11.5 2.) 

9 4 4 4 4 4 20 4-0 

10 3·5 3 2 4 ; 15.5 ;.1 

11 4 3 3 3 5 ).g ;.6 
12 3 3 4 4 3 17 3·4 
13 2 2.5 2 - 2 8.5 2.1 

14 3 3 4 3 3 16 3.2 

15 4 3·5 ;.s 3 4 16 ;.6 
16 4 ; 4 3 4 ].g ;.6 
17 3 3 3 4 3 16 :;.2 

lS 2 1.5 2 2 2 9·5 1.9 

19 ; 4 3·5 2.5 2 15 ;.o 
20 2.5 2.5 3 J 3 14 2.S 

21 ' 2.5 1.5 2.5 ;.s 13 2.6 

22 2.5 2·5 2 3 2 12 2.4 

23 2.5 2 3 4 3 14.5 2.9 

24 2.5 3 2 2 1 10.5 2.1 

25 3 3 2 2.5 3 13-5 2.7 
26 2.5 2.5 l 2.5 3 11.5 2.3 

27 2.5 3 2 2.5 1 ll 2.2 

28 2.5 2.5 l 2 2 10 2.0 

-
total 86 62 84 85 87.5 424.5 ss.; 
AYerage ;.1· 2.9 ;.o ;.1 ;.1 ;.o 
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TABLE: TENAOITI OOEfFlCIER~(! (R•Grpttp). 

Averaae Teachers •Estimat.tta 
R-Grottp fota.l 'lenao1ty 
PupUe F era ev&ranoe D1lJ.genee Ma.x.lO ooett1o1ente 

1 2 ~ 4 , 

1 4·5 4.7 9.2 .92 

2 3·6 3·3 6.9 .69 

; 4.0 J.$ 7.8 ·78 
4 4·2 4-0 8.2 .S2 

5 4·0 4-0 a.o .so 
6 :;.2 3.2 6.4 .64 

7 3.2 :;.; 6.5 .65 
g 2.3 2 •. ; 4.6 .46 
9 4.1 4-0 S.1 .Sl 

10 2·9 ;.1 6.0 .60 

11 ;.4 ;.6 7-0 ·10 
12 3·4 3·4 6.8 .6S 

l:3 2.0 a.1 4.1 ·41 
14 ).2 ;.2 6.4 .64 
15 3·9 ).6 7·5 ·75 
16 j.E! ;.6 7.4 ·74 
17 2.6 ).2 5.8 ·58 
1S 2.1 1.9 4.() ·40 
19 ;.o 3_.0 6.0 .60 

20 3·0 2.g 5.8 ·58 

21 2.7 2.6 5·3 ·53 
22 2.4 2·4 4.8 ·4S 
23 j.O 2.9 5·9 .59 

24 2.Q 2.1 4.1 ·41 
25 2.7 2.7 5·4 ·54 
26 2·3 2.3 4.6 .46 

27 l.S 2.2 4.0 .40 

28 2.2 2.0 4.2. ·42 
.. 

Total g;.s as.; 170.8 - 17.08 

AVe'rQSG ;5.1 :;.o 6.1 
.. 
- .61 
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'l'ABLE 27: MATHS. SCORES ot t.he St.d. VIII eeot,lon ot 
the I-Group WEIGEUED. ... 

Std. VII Std. VIIl 

Pup1la seor•• PupUa Soon a Soorea We1s,b.t.e4 
.Ltax. len 248..A..)OO uax. 100. 

l 2 3 4 5 

2 87.5 1 213 88.8 
4 sa 3 19J g2.6 

~ 78 
76.~ 

7 76.0 a 180 75-1 
9 75 

10 71 
ll 6el.5 
12 68 i§ 162 67.6 
14 ~l 159 66.3 
16 
17 63.5 lg 151 6;.o 
20 59 ~1 150 62.6 

14£) 58-4 
23 ~.5 22 l32 55·1 
24 45·5 

26 89 
~~ 37·5 57.1 

36 2S 79 ;.o 
29 )2.5 )0 74 )0.9 
32 27 31 65 27.1 

~a 24.5 
17 

Total 1207 1792 747.6 
Average 57·4S lJ?.S 57·5 

fjote: l) Ths last ool!.Unn was obt,ained by mul\1pl.J'1ras 
each ot t.ho ~arks in ~e aeoond last. oolumn 
b¥1~ , tha1; ia, by .4171 

2) The. yupUe have been numbered according to 
thsr~peroon~~ scores~ sho~n 1n columns 
1 and ;: pUpU l obtained the h!sheatJ aoor•• 
pupil 2 the seoonQ highest. and so on. 
The pUplle 1n oolurun ) have been so apaoed 
eo that 1ihe3 tall alongside thoae ot column 
l to whom they are neares' 1n rank 
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f.ABJ,.E '§: CORRELATION between .M.ATHE.MATICS SCORES 
and I.t.S. (.~-Grgup). . • --·· -·--

I -Group Mat,ha 
x2 

I.~. 
Pup Us Marks X (Retest~ y y2 %3 

I 

1 gg.g 31.) 979·7 140 17 ' 289 532.1 
2 87·5 30.0 9(X).O 135 12 I 144 360 
; 82.6 25.1 6;o.o U5 - g I 64 - 200.8 
4 82 24-5 600.3 126 3 9 73·5 
5 78 20.5 420-3 117 - 6 I 36 - 123.0 
6 t6.5 19.0 361 115 - g I 64 - 152.0 
7 6.5 19.0 361 125 2 I 4 38 
g 75·1 17.61 309.8 129 6 36 105.6 
9 75 17.5 306.3 12S 5 251 g7·5 

10 71 13·5 182.3 109 - 14 196 - l.S9 
11 68.5 11.0 121 135 12 I 1441 132 
12 68 10.5 110.3 131 g 64 g4 
13 67.6 ~ 10.1 102.0 128 5 I 25 50·5 
l4 67 9·5' 90·3 129 6 I 36 57 
15 66.3; g.g 77·4 121 - 2 4 - 17.6 
16 66! g.s 72-3 115 - g I 64 - 6S 
17 63.5 I 6.0 36 l44 21 44l 126 
1g 63 ' 5 h 30.2 134 I 11 

I 121 60.5 .... 
' 

19 62.6 ', 5·1 26.0 127 
'- 1~ I 16 20.4 

20 59 i 1.5 2.2 113 I 100 - 15 
21 58.4 0.9 .8 130 i 7 I 49 6.3 
22 55·1: - 2.4 5·8 122 1- 1 

I 

1 2.4 I 

I 

23 48·5i- 9.0 81.0 127 I 4 I 16 - 36 
24 45·5 i -12.0 144-0 130 I 7 I 49 - 84 I 

25 4£)0.0 126 ... 9 -60 3}·5: -20.0 ) 

26 3 .1 i -20.4 416.2 121 - 2 I 4 4Q.S 
27 36 I -21.5 462.2 109 I -142 I 196 301 
28 33 I -24-5 600.2 125 I 4 - 49 I 29 32·5 -25.0 625.0 97 -26 

I 
676 6?0 

30 30-9 -26.6 707.6 119 - 4 16 106.4 
31 27.1 -30.4 924-2 119 - 4 16 121.6 
32 27 -30.5 930.2 127 4 16 -122 
33 24.5 -33·0 1089.0 114 - 9 81 297 
34 17 -40·5 1640.0 114 - 9 81 )64.5 

'l'ot.al 1954·6 1)744-6 4196 3096 361].1 

Average 57·5 123.4 -1116.4 

e'2.= -a. 4 2!;100.7 

E 67 A '5 -_:l::.,...;..-.....:•:....~3..:::;S3"'-17"-~ P •• = • '+ X-
[34 

- .0997 

-------------·---------
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TABLE 29: CORRELATioN bet.ween MATHEMATICS SCORES ami 

TENACITY. (I-Group). 
Note: The decimal point is omitted tor the 
!inio1tz Qqett1c1ente. . 

I-Group Mathe 
~ 

Tenacity 
Pupil a Karke X Ceett1os 

1 88.8 31.3 919·1 90 
2 87.5 ;o.o 900.0 86 
3 82.6 25.1 630.0 63 
4 82 24.5 6oo.; 70 

~ 78 20.5 420.3 60 
76·5 19.0 361 65 

7 76.5 19.0 361 70 
g 75.1 17.6 309.8 68 
9 ti 17.5 306.3 81 

10 13·5 182.3 68 
11 68.5 11.0 121 74 
12 68 10.! 11o.; ~~ 13 n·6 10. 102.0 
14 9·5 fo.; ~i i~ .; 8.8 7·4 

66 8.5 ~~·3 ~ 
17 ~j·5 6.0 50 
18 5·5 )0.2 78 
19 62.6 5.1 26.0 ~i 20 59 1.5 2.2 
21 58·4 0.9 .8 49 
22 55.1 - 2.4 5·8 58 
23 48·5 - 9.0 81.0 35 
24 45-5 -12.0 144.0 36 
25 37·5 -20.0 400.0 26 
26 37·1 -20.4 416.2 49 
27 36 -21.5 ~-2 23 
28 33 -24·5 .2 65 
29 32·5 -25.0 625.0 43 

~~ )0.9 -26.6 707.6 50 
~f.1 -30·4 924.2 45 

32 -30.5 930.2 45 
33 24.5 -33·0 1089.0 4S 
34 17 -40.5 1640.0 28 

Total 1954·6 13744.6 1908 

AYenge 57·5 56.1 
ec-o.l 

r = tfi~g [li964 • 34" !-o.l)~'l.. 
=- • 7392 

t. 
P.E. = .6745 X l -hl392 

34 

'= .052) 

" i- ~ 

34 U56 1064.2 
30 900 900 
7 49 175·7 

14 196 343 
4 16 82 
9 81 171 

14 196 266 
12 144 211.2 
25 625 437-5 12 144 162 
18 324 198 

- 11 121 - 115.5 
9 81 90·9 - 1 1 - 9·5 2 4 17.6 - 8 g~ - 6S - 6 - 36 22 484 121 - 3 9 - 15.3 
5 25 7·5 - 7 49 - 6.3 
2 4 - 4·8 

-21 44l 189 
- 20 400 240 
- 30 900 600 - 7 49 J.42.8 
-33 1089 70').5 

9 81 - 220.5 
- 13 169 325 
- 6 36 159.6 
-u 121 334-4 
- 11 121 335·5 .. g 64 264 
- 28 784 1134 

8964 8681.4 

-475-9 
8205-5 
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tABLE 30: CORRELATION between I. Q. and TENACITY ( I-GrouR). 

I-Group 
JIUpUa I. Q.. y 1 

1 140 17 289 
2 13~ 12 144 
3 11 - 8 64 
4 126 3 9 

~ 117 - 6 36 
115 - g 64 

7 125 2 4 
g 129 6 36 
9 128 5 25 

10 109 -14 196 
11 135 l2 144 
12 131 g 64 
13 128 5 25 
14 129 6 36 
15 121 - 2 4 
16 115 - g 64 
17 144 21 441 
18 134 11 121 
19 127 4 16 
20 113 -10 100 
21 130 7 49 
22 122 - 1 1 
23 127 4 16 
24 130 7 49 
25 126 3 9 
26 121 - 2 4 
27 109 -14 196 
28 125 2 67~ 29 97 - 26 
30 119 - 4 16 
31 119 - 4 16 
32 127 4 16 
33 114 - 9 81 
34 114 - 9 81 

Tot,al 4196 3096 

Average 123-4 

ez.=- 0.4 

?., 

P.E.= • 6745 X 1 - .37§ 
J34 

= .0993 

r2,3 = .38 ± .10 

I 1.. Tenacity z z yz 

~ 34 1156 578 
30 900 360 

63 7 49 - 56 
70 14 196 42 
6o 4 16 - 24 
65 9 81 - 72 
70 14 196 28 
6S 12 144 72 
81 25 625 125 
68 12 144 - 168 
74 18 324 216 
45 - 11 121 - 88 
65 9 81 45 
55 - 1 1 - 6 
58 2 4 - 4 
48 - 8 64 64 
50 - 6 36 - 126 
78 22 484 242 
53 - 3 9 - 12 
61 5 25 - 50 
49 - 7 49 - 49 
5S 2 4 - 2 
35 - 21 44l - 84 
36 - 20 400 -140 
26 - 30 900 - 90 
49 - 7 49 14 
23 - 33 1089 462 
65 9 81 18 
43 - 13 169 338 
50 - 6 }6 24 
45 - 11 121 44 
45 -ll 121 - 44 
48, - g 64 72 
28 - 28 784 252 

1908 8964 2996 

56.1 -1015 

e'l>= - 0.1 1981 



tABLE 31: 

R-Group llat.luJ 
PupUa Jl&rltl 

1 d7 
2 

=~ 3 
4 86 

~ 86 
85 

7 76 
8 68 
9 68 

10 67 
11 65 
12 63 
13 63 
14 62 
15 6l 
16 61 
17 58 
18 58 
19 ~I 20 
21 52 
22 49 
23 jg 24 
25 u 26 
27 
28 27 

Tot.al 1714 

Averaa• 61.2 

E?,= -o.2 

• 
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CORRELATION bet,ween KATHEMAT IOS SCORES 
and I. s. {R-Group). 

X ...... I. Q.. y 7~ 

26 6r 129 7 49 
26 6 6 121 - 1 1 
26 6 6 138 16 256 
25 625 135 13 169 
25 625 123 1 1 
24 576 144 22 484 
1f 225 120 - 2 4 

49 120 - 2 4 

l 49 124 2 

~ )6 114 - 8 
4 16 128 6 
2 4 131 9 81 
2 4 114 - 8 64 
1 1 128 6 36 
0 0 ua - 4 16 
0 0 129 J 49 - 3 9 125 9 - 3 9 115 - 7 49 - 4 16 U4 - 8 64 

- 7 49 115 - 7 49 - 9 81 123 1 1 
- 12 144 112 - 10 100 
- 21 441 115 - I 49 
-21 441 116 - 36 
- 22 4&4 U6 - 6 1~ - 24 576 118 - 4 

=~ 
900 U1 - 11 121 

1156 111 - 11 121 

8544 3407 1969 

121.7 

ea..=+O.; 

r- (8 44 - 28 ·~ ,. 9 - 28{6. ))tjt 

- .6869 

= .0673 

:. r,~ =- .69±- .07 

;q 

182 
- 26 
416 
3~~ 
528 - 30 - 14 
14 

- 48 
24 
18 

- 16 
6 
0 
0 - 9 

21 
32 
49 - 9 

120 
147 
126 
132 

96 
330 
374 

2965 

- 152 

2813 
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TABLE 32: CORRELATION between MATHEN.ATICS SCORES 
and TENACITY (R-Group). 

R-Group Kath8 
XL 

Tenao1t1 
PUp1ll .Marks X COef':t1ca • 

1 :t 26 676 92 
2 26 676 69 
3 87 26 676 78 
4 ge) 25 625 82 

~ 86 25 625 80 
85 24 576 64 

7 76 15 225 65 
8 68 7 49 46 
9 68 7 49 81 

10 67 6 36 60 
11 65 4 16 70 
12 63 2 4 68 
13 63 2 4 4l 
14 62 1 1 64 
15 61 0 0 75 
16 61 0 0 74 
17 58 : 5 9 58 
18 58 9 ~ 19 57 -4 16 
20 54 : ~ 49 58 
21 52 81 ~ 22 49 -12 144 
23 40 -21 441 59 
24 4D -21 44J. 4l 
25 39 -22 484 ~ 26 37 -24 576 
27 31 -30 900 40 
28 27 -34 1156 42 

Total 1714 8544 1708 

Average 61.2 t.4 
e,- -o.2 e3 =- 0 

r im -28(-o. ')): ~ 
= G - 28 ~ (-o. 2)C{ [5844Jt 
= . 7369 

P. E. = • 67 45 X l; - .]~§g 
128 

- .0583 

1: %Aflxxxxl.x 

:. r,) = • 74 :t .06 

z, 

z z?v 

31 961 
8 64 

17 289 
21 44J. 
19 361 

3 9 
4 16 

-15 225 
20 400 

- 1 1 
9 81 
7 49 

- 20 400 
3 9 

14 196 
13 169 

: 2~ 9 
44l - 1 1 - i J -- 13 169 - 2 4 

- 20 400 - 7 49 
- 1! 225 
- 2 m - 19 

5844 

~ 

806 
2oe 
442 
525 
475 
72 
60 

-105 
140 - 6 

36 
14 

-40 
3 
0 
0 
9 

63 
4 

21 
72 

156 
42 

420 
154 
360 
630 
646 

5358 

-151 

5207 
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TABLE 33: CORREL.\TION between I.Q. and TENACITY (R-Grouu) 

R-Group "-Pup Us I. Q,. 1 y 

1 129 - i 49 
2 121 1 
3 138 16 256 
4 135 13 169 
5 123 1 1 
6 144 22 4S4 
7 120 - 2 4 
g 120 - 2 4 
9 124 2 4 

10 114 - g 64 
11 128 6 36 
12 131 9 81 
13 114 - g 64 
14 128 6 !~ 15 118 - 4 
16 129 7 49 
17 125 3 9 
18 115 - 7 49 
19 114 - g 64 
20 115 - 7 49 
21 123 1 1 
22 112 - 10 100 
23 115 - 7 49 
24 116 - 6 36 
25 116 - 6 36 
26 118 - 4 16 
27 111 - 11 121 
28 111 - 11 121 

Total 3407 1969 

Average 121.7 

e'L.:: o. 3 

r =-

.6504 

'L 

P.E. = .6745 X 1 - •6504 
ffl 

= .OT)6 

Tenac1t.~ 
~ Coeffics. z. yz 

92 31 961 217 
69 g 64 - g 
78 17 289 272 
82 21 44l 274 
so 19 361 19 
64 3 9 66 
65 4 16 - g 
46 - 15 225 30 
81 20 400 40 
60 - 1 1 g 
70 9 81 54 
68 .,1 49 63 
4l - 20 400 160 
64 3 9 18 
75 14 196 - 56 
74 13 169 91 
58 - 3 9 - 9 
40 - 21 441 147 
60 - 1 l g 
5g - 3 9 21 
53 - g 64 - g 
~ - 13 169 130 
59 - 2 4 l4 
41 - 20 400 120 
54 - 7 49 42 
46 - 15 225 60 
40 - 21 441 231 
42 - 19 361 209 

170g 5844 2294 

61.0 - 89 

e1 = o 2205 ' 
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. i!AR'rlAL:, .· .. c.o~LAfiORS • . - . .. --== T .·- tt . 

I•Grou.:ru .l - Ma\h$. 

2 • _I.Q. 

. J ,..., tenao1ty 

•• ~4- -h .. ~ 

r,i. == .;s ± .lQ 

·r,'5 = • 74:t • 05 

r~= · .• :;s±~a.o . 

(Table 1!8). 

(Tablt 29). 

( ',t'a))le )O). •. 

'··1§ :"" .1~ '< .• ,s . . ; .. ' 
·~ • ~ 74f~" (~ .. ~j~C)" ·. ·. 

= .. 1)75 

r,3.1.. - . • 101) 

rl.~., .1375 

2 •· I.~. r,~ = .74 r .Q~ {Ta'f;).te 32). 

3 -· i'·enao1t7 . ~ifJ = • 65 :£; , .• QJ (Te.bl~ JJ). 

~t.:~ = .4).QS .(caloula\e"' above). 

~3.?., .;:: '! 5272 
l";a;u = .2876 
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{Note t As shown 1.n col~ ;·, table 2·7, pUpils 1, 3 • 8 o 

13• 15• lS.t ~9; 21, 22,• 26, as, 30 and 31 weJ:te in Std. VI.!I 

'l'h~se averae;eE.J .show a high~t> a•ver/il$e l itQ.·~ ae 
well as a higher ~vera.ge tena.oity coet.f1c1ent f.ox- std. VIII 

The two 

secttons could tn\la not be eone1d$;r:ed oompletel;v homo .. 

e;eneou.s a.s regards X. Q,.. and tenac.lty; although the 

ditfet-ence 1$ not app~eetable enough to a.tfeot the ~eaul ts. 

Wh1le the procees of we1gb~1ng ~~c.eaea.~1ly decreaae4 thE! 

~eli.e.bt:u~t.y ot the reau.l ta 11-i w~s u.navoidabl'• . 

CORRQ&TION§t 
- . . . 

For each or t.be I'"" ~nd a ... Groups the matheme.t1es 

eco~s. 1nte111gence quotients and tenaclty c:H,ettiet·ents 

were intereorrel.a.ted.~ · Sp~arman* a product•moment method 

wa.a uaed. 

~a.r,>lts 28, 59 ,.and ~Q • shOw the correla.t1ons 

Qf the I•Gt-ou.p. .. · · 

:t;a"Qlee 31, ~2 a.nq 'l enow the correlations ot 

the R-Gr():ap .• 

The.se tables· are at)lf-expltin,atory. The x, 7 

e.n4 e Ce>lt\l'llt1S show the dev1at1ons f~orll the1r averages or 
ma.thema.tice scores, 1nte111genoe quott.ente and tena.e1t:r · 

'oefflciente a~apeQti vely. · 'lo avoid undue ~1 tb.metical 

labour the ttev1at1one w,r~ oa,loula.ted· from tne whole 

number near& at to the avera.g<H · tpr $~mpl~ • in table 28 

the devJ.a:fj·1ons of lnt~lltgence · qu.()t.tent.e were otJ.leulated 

trom ~23 instead .tr'OJ;n 1~~.4.·!\n,dallowa.:nee was mad$ in the 

·oalculat.1Qn or t-he .¢Q:rz'e;te:e~on. ·coett1Q1ent tor thfit $l"ror1 

e~ = ... <>•4J itl'l~s tn~UX'tt$4.1• ' , 

Ma.thema.t1Ctl scores .• I.Q .• •s 'anci ten$.City 

coetf1c1ents are Q.$$'-gnat.e4 by the numbers 1• 2'an0. :3 
' . ' 

' ' ' 

1. By us1ng torm\lla ( S) 1 appendix n •. 

,_ 
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0~ page /3Dt.he P1lrt1a;t correlations are ealcu-, . . . - .· . ' ' . 

. la;t.ed. 

co:rr$lat1ons are very1mportt~n,t •. we are he:re dealing 
- ' - . ' . . ' 

with two diftetent grQupa wt th tH .. tfE!rent mathemttt1cs 
' . ; . . . . ' ~ . . ' . ' . . 

s.co:tte$~ I;;Q• 's and tenacity coefficients. Hence to· 

dtseoyer t~e rela.t1~n betw$en a.~ two ot these variables, . . ~ - ' 

the third variable.hae .to be part1a.led out, because it . . . . . '. . 

ts ditteren:t t.~'li the ·"wo groups .• 

f·or exaznplet the COJ"t'ela.t1on between mathema.t1cs an(l 

te~ac1ty to.r t,he :t .. Group w1 th the ¢Prrela.t1qn between 

.mathematics and tena~1ty tor the R~Grou.p:; 1 t is · :necessary­

to .Pa.r>tial ·out. I.Q. 'beea.uee the 'x.Q.'s of the t,wo groups 

· are not ·the .same. 

In the fol:tow1ng table .the part1al eor.l"$le.t,1on 

eoE;~fficients are aJ:'ra.qged $() a,s 1;;4 m.~ke a cotnpa~is()tl 

of them ~~ay·; 

PARTIAL CORRELAT.IONS l""'GNt.tp R•Q-J"OUp · · b$tween · · · 

CRl'rl:CAL iXM!INA.1J;O:t,i OF RESULT§; 

The abcve shovv·t:nat the ~a,~relati0%1 between 
' 

~natbema.ttcs scores and :t~ Q. is much lower tor tl'e 

I•Group tha.n .f'or the R•Group. o~ ·the other hand the 

(:ortela.~tori betw~en ;na;them.a:tl·cs e·cores and tena.cl ty 

.1s mu.cn highe~ for .~~ I•Group than tQ,r the R•Group, 

·.Hence,, we decluoe t;b:e.t tnte1l$.genoe 1s of rele.t,1vely 

smaller tmpor'f;.ance Wl\1le tena~tt1 1e of ~ela.tiv~ly 
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greater importance in a group where there is non-rigid 

control and some :individual method vrork. 

Thin agresn vri th the result obtai ned in the 

first part of tlw 1nvcstiG.at1on, thevt there is a signi­

ficant correlation (.54) between relative improvement 

and tenacity, or·, taking it the othel' way, that the 

correla,tions between ten'lci ty and class-teaching scores 

is .54 while that 'between tenacity and 1ndiv1dua.l method 

scores ia .77. 

As regards I.Q., however, this part of the 

1"estigation produced a much bigger difference between 

the correlation of I.Q. with !•Group and R-Group mathe­

matics scores resoectively (that is, .14 and .41) than 

the first part of the investigation (.21 and .25). 

Indeed, as regards the latter the conclusion was drawn 

that I.Q. has no differentiating effect on the type of 

teaching method used, because the difference is clearly 

negligible. To make a comparison easy, the results 

are reoresented in tabular form, before stating the 

final conclusion:-

TAuL:·: 35: COUNTRY SCHOOL RESULTS compared w: th 
T,, "~' ""CnOQL n c·· -.ULT'" ' ...... ;!,.\,\ J.,) J.::.. ~\.l.~.,: ;;,;;, • 

Country School Town schools 

Class-
PARTIAL CO~{r::ELATION5 Ind1v. Teach. !-Group R-Group 

between ~ethod !1ethod 

Mathe. scores and I.Q. 
(tenacity constant) .21 .25 .14 .41 

Mathe. scores and Tenacity 
( I.Q. eonetant) .77 .54 .70 .53 

From the table it appears that the results as 

regards tenacity agree very closely in the two parts of 

the investigation, but as regards I.Q. the negligible 

difference (. 04) shown by the first part of :.he 

investigation has become fairly appreciable (.27) 1n the 
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each case. 
' . 

lt is difficult to ~ee why I.Q •. should b~ of lEi!$& . . . 

1mporta.nce 1n ~n41v~.dual . .tneth.Od, work th,an ~n ,al$as-; . 

t.eacb1ng W<?r~. as the ~eoond .Pa..rt.or the lnvestiga.t,ion 
' ~ . . . ' . 

lndtca.tes; ~d• .. $s 1 t d.oe.s not ~gref) wit~ the. t'irst 

pe;~t ·Of tbe 1;nV$s.t1satton:; ~he tent.$,t1ve b.ypothe.e1.~ a.e. 

se'ti up by t:he latter aa.y be. taken to st~nd, namely.; tnat 

I • Q. bas no d1 t('erent1e.1it.ng etf,'.eet a.s tega.:rds the type ~r 
. . - . . 

teaching m~athod \1Sed. But we r,na.y a(ld.,. that 11' 1 t ha.s 

~ny effect; lt seentf:l l1kaly .tha.t th.e cla.ss•tea.chln$ 

me:thod is more s~1ta.bl.e tor pupils w1th .a .high ;t.Q •. 
' . , .. 

AFLt.Q;r. as:.~~l"l~Cit~ .$.a con~e~ned• noweV'er, the 

}lypothes1s $~.ggested l;)y ~he first e~er1ment m,~y 't;>e sa.1d 

to nave been v~rif~ed tm.der an ent1re,ly .new set Qf 
,; ~ . 

c1rcwnsta.n4es by rnea.ns. of a. different t.ecnniqtte .• 

·unrortuna.tel.y the oppOJ:ttunJ..ty was not a.vaila.ble to 
.· '.. . . . 

teet out the hypotlle.!tes 1.n oonneo:t,~n w1,t.h .1ncent1ve 

and $OC1o•econom1e ~ta:t;Ll.~ . in :the ~s.me W/f/ , 

---·- .,. ... 

; ' 
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QON~LUS!ONS. AND %HEI£l ·.IMPLICA'rlON.S .FOR·. 11.;i/tJQATIOi• 
"· ."¢ . •. . . . ' .. • . . . ' . . . . . . . '· 

From t;ne .r~su.lts Which were ()bta.tned. in th$ 

cotUttry mlxea scbool by applying the tndiv1dual. method 

to the teaehi.ng of· ma.themf.tties,. cU!d wbleh w$re partly• 

veri tied in two urban girl.9' · $Chools bj means of' a 

diffe:t>ent teehn1qt1e,, the toilO\vi:ng conolu~ions are drawn:-

A.. The indi v14Wll method w111 $Ui,. t. t.hoae pup1ls be$\ 

1) whG a~e perseve~1.ng §Jld hardworklng · 

2) whO ha.:Ve p(llvtevtul incentives -

' ) "Who _ do well atr aonool in gen~ral • t•t 1 ~, 
i;T:hS l1 r. Vi t£ b:it'!il ~M:1l e f *' z;*' I i=> fap!Hi~ !Ut'' .$ 
tarm!uolGSJ. · · 

B. The 1nd.i. v.-.a:~.tal m~:t.h.OO. tflll not .neces.£4at-ily prove more 

benettcial to those pupils 

l) wnose soo1o-eeonom1c c1r<ntmsttm<hl$ are 
favourable 

a) WhO have high 1nt:~ll1gence quotients • 
lnd~e<l, tne.re 1s an ~ndication that I.Q. 
l.·s ot relat1 vely lesa importance und~r the 
1ndtv1d.ual methOd. 

Tl;l.ese oonolus1ons are based on results wh.ioh. 

have been obtained.. bf methods nott entirely in itCcortl, 

F:rom t}le 

s·tr1~test. sta'(;1$t1,cal point of View. at l t,he result$ are 

inval1d.be~au.se 1:,hey.l'la.ve \)een ca;lcu.J.ated trom too small 

$. number .. of .. c:;a.ses • ~~o~pt .tb(>se e.oncerning tenacity e.n4 

I. Q. wb1ch have been ve]!'lf1ed ®del:' <Uft'e~ent. co11.di tlons 

·wi~h a larger numbel:' of .ea.$es.- · ~e latter ~hottld trus 

re~eive s~r10\1S oon~e:rat~ol,'l whil~ the rest· sh()U.ld 
' 

meJ'ely be -looked. ~pQ't.t. a$ tentt1t'-ve hypotheses f'e>r 

turth.er a4.van~e 1:n th!,~ f1eld 
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~1.~RJ'J.S.~UQU t 

It would appear tM.t $; pu.ptl with ,a, btgh 

i:.Q,. and, a. htgh ~hE .. s. will moat probably do worlt ot 
it nigh ord.$1" on the 1n.d.1 v1dutztl method but not neoesear11y 

ot a higherortler tha,n }l~a work; on t.~e.olass. method. 

I\ pup~l w~t~h a low ;t 11 Q .. and. pool( s .. E.s. wJ.l.~ motit probably 

tlo work. or e. l¢w .ord~l'. o~ bt>th. methQdth . :tn ah.ort, t.Q. 

and· n.R.s. :tw,ve no d.iaet-1m1nat.tng et'ft!U)t ~s ~ga.~clt;'the 

type of tn~thod ue;ed, ,,.. 1f there ia e:p.y ~tfect in _t.he. ca.se:. 

of I" Q, , t~e 1nd.1cat1on 1a tJ:ta.t the pupil w1 th a h1gh, 

I.>Q. will do :relatively. bett~r .. ort the class ... teaqhing 

·~thOd. 

The 1n,-est1ga~top. ·.~how.s :~ow(tver tha.~ solti.e pupils 
•, 

d<> relat1 vely better. than. ot!l~ra on the tna:t vidual method., 
. . '. .._ 

' . I 

and points $tronglv '~t;j taetor.s $U.Qh Q$ '.'iteria,eity*' an<l 

u tneenti,ve:t~ as b~1ne; tnatr,uzn~nt,a.l in .oaustng these 

dtfferenoes ln p~rtor-mance .• 

Tb.e scc1~1 1mpl1-catl,ons ot th~ee ~oncltts1ons 

ar~ very S1@1t~ant.. Wh~ch·peop;t.e ~re generally 

$p$aklng mo,st suecesstu1 in l:tte? lntelllgent;e' t$sts 

are ·ot too recent qrl,e;11l to ha.voe shown definite resu.ltsj 

m.t l t seems a.$ J.t ·tne· m~ t 2,.ntelligent people ll.~e .not 

¥any:.p$9ple of ~e;J.at1Vely . ; . 

poor 3.ntelltgence. ,gt)t Qn w~ll S.n J.lte,. : Wba.t tacto~s then 

\l9$ldes 1nte~11g~nc,.~ will .. lll'B.kG, ,f,'.()r SUCC.l'GSS?. COmmon• 

f!en&E;l expe;r.1enoe 'tiell.e. .. u.s that . t~~q1 ty anq. 1~~~n1',l.ife 

e.re 110t ~ong the le&$t .. ~ntpQ;rt,flt.nt ot them. ,A,nd so. th~ 

. neitt t~tep 1n the . argttrn$ft.t l'l ~oraes clea.r: performance on 

the 1nd1v1<lual method .s.sree~ mQr.e c:J,.o.sely w1t.h tenac;ity 

and tncent.1ve evalu21tlons ~ha.;n .. pe~~orJl1al\ee on. clae~. 
Heno~ ,the 1ndlv1dua.l method. ma;y be satd to 
- • • •' ,. . ,. ' • ' ~ ~ ' " ' ' . ' I . . ' , . 

give $ tJ;JUer 1ndl,cat,i0t'l a~ ·.~~·· whlch p~p1ls are most 

·likely to mak$ t~< su.cq~$B ot thelr . tutu.tt~ ,c,reers. 
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In other words, an employer who employs the top boy or 

girl of the individual method class 1-s more likely to 

get a good ernployee·than the employer who employs the 

top boy or girl o t the ord.1na:ey class. 

These results 8-lE;~() contain !.rnportant conclusion~ 

with rega.J"(l to intelligence tests. The investigator 

has been toroed to the conclusion that the dominant factor 

1n these tE)ste is the stimulus - response s1tu.at1on1 and 

that, together with Behaviorism ln .general, they commit 

the e.rrGr Of tak1ng thi.s to be the main fact 1n ou.r 

existence. · This 1.s indeed. no argument against the 

applica.t.lon or 1ntell1sence tests; according to 

behav'iour1sts this will •. be an argument ln favour of their 

objectlv1tJ• There is 11tt~e doubt that they measure 

what they set Q~t to measure, but the argument 1a that 

what they m'a-~au.:re should no t be t.ak en $-B the only 1mportan1 

crj,. ter1on Of th~ me~ tal make-up of the htnnan being;. 

And let it, be sa.1d here that the exponents of the n~w 

type ot examt.nat1on comprising numerous short que$t1ons 

of' the Ballard type, leu tnemselves open to the same 

er1t1cJ.sm. E:xpertmenta.l edu.cat.lontsts to-day ln the.ir 

desire tc> ~11m1nate unsc1e·nt~f1c opinion tend to empha.s1ee 

the re asurement of such fa.Qtor$ as are .sueoept1ble ot 

obJeot.tve.trea.tment, a.M.-to the writer it would appear 

that th1a ·t,e~~ -he.~. as 1t.s complement a tu~he~ 

tendency to disrega~d ot~er factor.s which are not IJQ 

susceptible to qua.nttt•t1ve treatment. such factors, 

f'or example ·• as tenacity and J.ncent1 ve are adm1 tted.ly 

elut;~ive; the 1nve$t1gat.or•$ attempts te> aee1gn values 

to them have been fra.~t with di,ft1culty, his methods 

and result$ cal'l be su.bJected. tQ o:r1t1¢1srn; Jet it ie 

tel t that tl?,ese ar.e the very factors which determine the 

relative success not only w1th the xaethods with which 
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1ih1s thesis de~ls 1 but wi.th other-s throughoat the fiel4 

·OI ectucat1c>th · Tht.s ba.s f'oreed the 1nvest1ga:t,or t() tile 

concluslon that d1.ff1Qult to eva.ltull.te as thet::?e ... tactor$ 

It·would appea:r 

U'Q.SOund. to util1$e only tl'le results of St$ndard11l1H&d 

1ntell1gence tests-

On the·other·tumd, an lin$C1ent1f$.o.tE)rm1nolov 

~n educattQnal litera•. 

ture suoh ptmases .as n1n.ntl'l1'dr1ve•"• u1nst1nctiva .mo\1va.t1118 

power'! 1 ntna:1.nspr1ng ot $lt1atenoe" ··and ttun!'Jonec1ou.s · prt)•. 

pel.lJ.ng · tQrce" .a.re to~· of~e.n employ~d. · w1 tho~t a.rq. ·Sc1ent1f1~ 

basis •· al;;thoue;h most pttobably there 1a more in· them tha.n 

the mare str1'ng or reacltlon$ wh1cb.. so many ot .al.~ meA e~n 

sctent1ata · try to · mta.eure ln the.tr quest · t'or obJ~ctive 

dat-a. · . 

. 
Which modern,. testa tha.t can lay ·claim to 

soi~nt1~1c .obJectivity $Eti, out to evaluate that ab111tr 
• 

to o.rga.n.1se a.tXi a.rranse one • s Obt1erv~tlons an:i thoughts . ' . . 

systema.t1cally, t~ pick ~'tl~ .the essentials from a mass of' 

deta~l, to think clea~ly wh~n faced with comple~ situations 
. . . ' .. 

1nstea.d ot ,rela.ps1ng'1nto a state o:r mental asphyxiation, 
' I' ' 1 L 

and to persevere 't.Ult11. sucqees is a.ttaln,d? Advoeates ot 
' . ' . 

t.he short type or que.st1on a:rgue that this 1$ what they 

wish to test ... only. 1t 1s on a. mtaoh ''smaller seale'" .. 
' 

' And here ll,e~ the danger! 

In his <Jompa.r11!l on o~he .short type ani essay 
' ~. : 

type ot questions; Ba~lard $tates that the former naea.ls 

with a. $m$.ll~;r uni..t but not with a dst of di.tt•rent. 
' • l .,. 

qual1tt!'~. Tb,ese te~ts ft~ ~ng 1nt.o piay the ~ame complex 

tt:ta1ns ot thOught a.s .a~ ev().ked 'by .the l)roa.(\er qu~st1ons ot 
. . . . ' 

This may be tru.e.t but. exper-tence-. . ' ' ' 

telle us that 1.t 1s $ COlllpletely ditterent' matter to th1nk 
\ ~ 

; 'lj - -~ ' ! • • • 



clearly wh~n faced w1th a short direct question than 

to th1nk cl$arly when f;~.toed with a ootnplex sttua.t.1on 

invol v1ng a large number of details. 

that most ch1ldrenenJ()f.d01~.1n~t:i!ll2,genoe and other 

sta.nd.a.rdised, tef;l:ts is l:lign.if1cant in· that .it show that 

little et.fort is 1nttQ1Ve41 net 1n the sense that enJoy­

ment and effort never ac4ompany each other, but that the 

effort is Of a veey short ·duration in each case. It 

involves no long ani continued application in .orde:r to 

.achieve eucqess, fOr each ·queat1·0f1 oa.n be answered in a. 

very ;short time. . .As r~g$rds tllie 1t m1gh.t be mentioned ., 

here that the &lf.swe.-r1ng .of sotne of the ,letter and .tigurEt·. · 

t~E,!t& of the sou.th.Afx>1Qan Group test or tntelligence 

· requires .more su.~tained etf'o.rt tttan ts u.suaJ.ly the ca.se 

wtt.hthe,short t.yp~ .ot .questton. 

It would .tl.pp~ar tht!.t ttperseveranoe•• and 

n1ndustrytt cQunt_a ~at 4ea.1 towards·su,ccess in 11fe, 

·so.me people b.ave oer.tatn q~a1tt1es in their znake•up'"" 

pbys1CS.:l qr psych!~ •·Wh'i.Ch ~nab.le them to apply themselve 

eont1nu9usly to whatElve·:r 1:,h~y att.empt, .until suoc~e ~s 

attained,. A pel:'son may not. have a very high I. Q. but 

h1.s per~evering industrious d).sposttlon will bring him 

sue cess. on the other hand the oareor or a person w.1 th 

a. fa1roly l11Sh x: •. Q •. may b~ very d1sappo1nt1ng;:--a.s-l.o:r16 as 

he ls st1mulateci byqu~st.1ons and.problems such as 

1nt.ell1genoe tests prQv14e .• b.e J:-ea¢t·s very su~ceseful)', 

but he may 'be to~ l~ok1ng 1n sane of the important 

qualities wntch ~nsu~ -~U.C()@f:Js.ful adjustment 111 la:~er life 
• ~t 

This re~1nd~ the inve.et~gS;tOr of- the instance. or a. debater 

who destred to ~e heok1t)d as mu()h lii.S poss1l:>le othe:t"w1se 

he woUld have nothing to say tor h1mse,lf. 

once more silOuld .1t be emphas1$ed that this 1s 

n() &l'gument a.g~1nst the app~1cat1on Qf 1~te11tsenoe tests. 

These t'lSt$ haVe proved so ~Juccesstul. that the modern 

educat~on1st cou1d hal'd.lY do w1 thout t.hetll• Ne1 ther 
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should 1t be interred that this 1s· El.. ~r1t1c1sm of 

int$lligence tests tor ela.1m1ng to measure that wl11.ch 

they d.o .. not really m'a$\W(h . ~he aim or this discussion 

1s mar-ely to <1ra.w attention to the tendency anDng certain 

SJ:'Oupa of educatlo~tsts who• in their a.t/t;.empt to employ 

a ao1entif'1c teQ:tm~que, atta9h Ul'ldUe 1¥itportanee to ·some 
facto m wh1.le they d.l~.~eg~ () tbers. 

. ' 

eff$ct wblch the pr;esence or absenc;:e ·of a factor eucih 

a.:a tena.Q1ty n1a1 have as regards auccess or tatlure. · 

This 1nv~.$t1e;a.t1on tJhow.s that tenae1tY aid 

.2,ncent.S.ve are very tmpor,ta.nt ln 1ndiv1dual method work# 

and this .. a¢ems to be · 1.~ · ~QcQrda.nce w1 th. o:r1t1cal common~ 

sense e;,eperienQe. 

In add~tl<:?nto t.ne.above.oonelusions J?ased on 

sta:&1st1cal eY.1denoe ~b.'. tolle>w1n.g cop.c;lus~onJJ baeed on 

observation. mat .be.tn$~.t1on.$(\. 

The 1ndlV1dual method has the Pfff.Otica.l 
,. •jJ'. • .. -·-· - .• ' - • . ' • ,- _;,.· . 

. advanta.g~ that P\\P1ls. wno. wer$ absen~ fr~m scb~ol ~~n 
· . , · · · ; w1 thout · · · · · 
mak-e.u.p fort:tte ~~bt t.tllle/1nvolv~ne; extra coaching. 

• ' I : 

They nfied· have no gaps· in. their. l¢~w1edge tor they 
~ \ . . : ·. . . . ' . 1 

Qc>nt!.nu~ .w~th the a~sigmnents tx-om.tbe po1nt where they 
. .. . .. . . ' 

· ·1a.f!t ·.~topped •. · . Two p~pils :(,,.G). who· were a.osent.,act.uall: 
~ . . ' ' . ' 

· $hOWed imp~oV&J;nE:tnt 1fl, ce>.mpar1son. Wi.;t.h. the general . 

pertoXWUloe of the cla~~ on the ii'ld1yidual m~thOd• in 

$p1te of the 'Shorter ~1Jne they had ~n. wb.~ch t? complete 

the1r ass1gmn~nts. It 1 s true., the th1~d pupt~ ( Q}, 

Who had l;leen absent. for. a. con~1derable ,.time, completely 

lost .cour~g~ and crwnpl~a u.p. bu.t thf!Jil it wa.~ not .only 

11'1 ma.thelltat~~cB. . B~:s work 1n al.l tjhe oth$1" 1\U. bJects 

de~er~Ql:'~•eq., hence .it c.ann.ot ~' $.scribed only to a 

w~akne:as of t.ho aes1gn1Jlent met,~G4. 
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A.s far as amount of work and dl.tisctpl1ne a:re 

conQerned.1 the 1nVe$t1ga.t1on ha.s eb.own \he 1~d1vidual 

that 1 t. will be a s.ucQe~.e under all ~c~ndi tiona and w1 th 
. . 

all clas,s~a or pupils. This 1nvest1gat!on ha.svinci1.ca ... 

t~d the claim of individual Jn&thQd. enthusiasts that the 

proble~ of d1sc1pl1n~ beoome.s reJ.a·tiY(;lly .1ns1gnlt'1cttnt. 
' .. ,· . .. 

D1so1pl1nary t,r~~blea a!t eo ottell. t-eeult·rrom want of 

occupation; lf eve~yop.e .in t;b.e ~lase: 1a buey ther~ ·oan be 

Ji'Or this etatement the 1nvest,1gat1or 

offers no ata.tisti.ca.l confi:rm.atton ~ it is the conclusion 
• ' .••• - . ' . •' • . t.' ". . • ,;; 

110 which he has come ~tter worltlng with the ela..ss and . . . 

Watching tl;l~Jn WOJ;>lt qn. the ind1V1du$.]. method fOtt SiX months 

In ap1te _9~.t;,he {act ~~wever·t;ha.t the Eii.x months 

of individual metpoa.. prcd:~1Q.~d. _a b~t:ti9r 9,1so1pltne .~han 

the s1tlt )tlo~tb,s Q.f f3lat:Je~.~~a.<?~1.ne;. ~b..~ ta.Q~ ~l',lat two 

p~pils l!a.4 to pe cU.l?oi)lJ.ne~ ~~Q~u~~ ()f negl~o\ of' WQ%'k 

sU$e;eets. tht;Lt. enth1as~~a~~. ten,4 .. t(.J .¢>v..,r·~xnphae1se ~he 

'Vi~14es of.1ndiyid~al.JP.$tho"- w~tb regard. t,C) t~$edom, 

$elf•d1sC?tP~tn~ and. s'~f:'~e~reeS.~Qth . 'The 1nd1 vidual 
. ';.q 

' 
:$nd. a sJ:"e~t~r 9-egreQ. Qt,;' self"'"4-.s.c.t1pl1t:~.e 1 b~t· the dement 

·Of .. ~e.stra.tn\. cannot. be _:c~m;plet.~lar. -.b~~t. oiv11$.s$t1on 

J.nvolve• ~ .t;lwnber o.f ;.nn-.'btt,.,om;f, $ c!lt.ld cannot be 
,·<(. •· 

allowed t(O_$~P~f3i9r~~--~lt Jt.t~'t- a,:e b.~e qaprt~es and 

.f,esl1ng$ dic~at,e. . > Xn. e,yery . qla,~ a .. t.4~re . a~e u.su.a.lly a 

tew p .. plls who s·~m ·~n~~p~b).e,, qf. .. ~.n~rqlling .· trhemuae1 Ye$; · · 

~Yen un4e:r. t~av<;n~~a.l?~~ .. Qo~~i t~tn~i•~ -~~ .. w~c;t ne•~>'''d.ireot .. . . . . J,,: . \• 

~xte~l .. r~•~rt?-ll,l\J · .~ ))» . t.b.~:J . \1hQl.9 J~.illl4r~1:1. ~P.t>~ ~-$~ 

a.ll·~':lnd.eel).s1t1v1t;y t~ adults. to the applt'"ova.l or 

41s&.ppr(>V~1 ot t:h,t:r· immediate Qt..-ele of oontaQts -

a eens1~1v11,y wh1ch w111 lead. tG ·f?elt•41.ec1pl.lne. The 

beb.a\1'10\if.r of ~ucn p~pil$ ml~t prqye i.ntec~i,pus •. hente 

d1solp41n&.r)' meaaUt'e$ ~re necta$Saf'Y !.n the 1nd1. vidual ·a..s 

well as in the Class method. •.. Need.less to aay, the 
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teaohel''s pe;rsona.l1ty ~e,~ .o~ce mq.re ente;rs :the field., 

and,. as witn tbe c.l~f.'!31tl~t}loli muoh will dppend on,bie tact 

tJ.nd. :under-~Jtand1ng. 

Much more wort( w~s d.~ne during th~ second six 

months o:r the yet:tr tha~ durlng the f1r$t sill; montbs, ·a:~, 

accoJ'ding tQ t,he. ~nv~st1~tor• s Judp$nt, muen xnore t:tlan 

w~uld nave b(ten done it' the or41na.ry teaching met!!.~~ ha4-

'been ~eta1ne4 through,ou~ tJ;le yee.r,. Especially is .th1~ 
true 
~f:me t'Gr the bett~r puptls in the ela.ss. The tUne that is 

usu,ally was,1;.$d 1.n _11.ete~$.ng · t() ~eoe13eary explan~tlon~. 

could be trt:U.~fu;tl;v "1;.i.+1eed J.n working a larger variety of 

example~•·· 

In the. bf),gil"),ni.llg it appetu~d t.J;tat p~pila re~d 

their fl.G$1g~~ntts. ve_rt1. .. Q~el~.Q$ly... l:t_ 1s the. common 

eJtper1ence. Qf many peop~~ .tn.~t_ :tt is a. completely .different 

thing to follow a. wxoitte.n E)~P~E:tU~iqn than to 11e~E}n to. e. 

V$r.baJ expo~1t1on. _The·~eacher may. use the ~ame word~ as 

t.he text-,b~o}t a.rd yet· many ptJ;p1li,l ,wtll ;;tssim~le;te the 

As was mentioned ,. 

bet·Ol'et the fact that the .. V01Q~ 'PSQ, 'J?e 1nf].eeted; tllat, it 

' is e.l1ve wh1~e. th~ w%'1'\~en word 1s deaa,. has a great d~al 

tQ. do w1 th 1t. But Eii>PS.Jlt frQrn · ~hi$• sot~1t~ people react 

much better t,.o S.Jl. .au.d~·t.oey ~h~~. t.Q -~ vlsual stimulus,, 

P~rMp$ it is ··largely ~,~t.t~~, ,..f;tra.intns - st.toh 1s. the 

1nvest:1ga.tor• a p~~aon.a). .. ~x.peri,e~Qe~. The;re 1s ·9f cpuree 

no .general taeta,ty .Qf oon~en,f;.·ra.t.1<lln+.., 'l'he Pl.1P1l who ha$ 

bE;Jen use,ct ~o have eve;ryt)1.tng. e~:t,.at~ed, to h,1m by the tea.~hel· 

!Jill f incl 1 t 'lt.ery ~1f'~1oul t ln .a:a~;r life to aQqu!r(:) the 

habtt.. or ea.ffl1ly a.l;e.+m1;t~t1ns wt'it,ten ex)l·anations. 

Espeeial.lY (U'e ptJ.p.ll$. ba.ndlcapp~d. o.n .ent~r1ng the wU·Vers1ty 

where lectv.r:e~ bee om$ ~t· ).el).s .. tmpQJ:""tanc~ and st.u.dy out ot 

'i'be. ,Ase.lgmnent ~ethod, will 

~aQh pu,plJ.tiJ in S:ChQ~·l ~lr.~ady,.t() fo~l.ow wr1tt~n.1n$tN.ct• 

ton$ ~ expl~t1e>ns1 and ~ven how, to use books.· Pupil .s 

~U m m~ntJ.oned be:t-fl! sa-~ .e~ee tn Jlotnta he e~emed to 

have developed the ert>of 11"ten1ne tQ a nicety; w;. 



With the general_ tntrod.uo·tton o.f the 1nd1 vid~al 

method in the seho<>l attention will have to be p.a].d.. tQ , 

es·sent1al tor th~. eft1e1en.t tunc.ttontng .of the znethod. 

ESpeo1all.f w-1.11 ,1t .. be neee~!Bt:+ry . w1 th tbe . all•r-oun<i . 

weaker pu.p1le~. A tew.perio(\s spent 1n tne tagtnning 

P1 caref'ul.,ly rf3ad~ng .one.oz:- two a$sig;runents with them Will 

save mueb urm.e¢e.ssaey work later on,; 

Schools .. ~Qul4 ¢on~1cier ~t their duty.to (£1Ve 

The .1nvest.1gta.to 

stronglJ b¢11eves t.nat :.$UG:h pup#.:t.·E:1 will be bet·ter equ1pp.ed 

to eonti:nU;e self...,ed.u.ot;t;t!..on,.. Aa r~ga.t>4e the. u.rlive~~1ty tt 
sp~a.ks for .1tself tha~ s".()Jl pu.p1l$ will be .mo~ e,apabl..e of 

:adaptation to the typE) r>t wo:rk. :t.hey nave to do .the~e"if 

1n btg $Choola. one or ~w" of the $eQt.1ons. or 
·each sta.ndal"d. could be put ()tl t}\e ~ndi,y1Clua,. method,. 

J:f possible; !t shou.J.d. be,arra~ecl tlhat those pu,ptls whose 

class peroentage.e a~e tl;e n1gb.e$t_ wi:tl.. get into th.ese 

sections. . At a: st.a.rr-.meet~ng wh~re the d1v1-s1on or p~p1l. 

lnto (Jeet1ons ~s di:scn:tsaed '*t.eni,i.-Qi,ty-11 :and ''1n~entj.tr~•· .. 

~aaQUld aet as S\lidlng .f~,ctQl:"~ • . Th~ w.rt te~ reallseJ! 9f 

course that. pt'aetical tl.1ftic~1;i·i~s :Ln Q<mnef)tton w1tb 

·school- organtea.t.ton m~y _ m~e'. a\lqh att )i.rrangem~nt impo~s1bl, 
-'; 

But wherev~r. ti_le aes1&nm&nt ~s .int~dq,ce~ the.re 

:ahcul.d. sttal be :~otne. cla.es•~f)e.QlU.ng,. . Th~ asp.\tgnment 

·coUld prov.1de the . fGttn4at1Qn ot., ~ch9o~. method• but 

pr.ov1s1an should. 'be m,ad.$ t .• ;r f:t."equent. te~eh1nf$. Clas.s"' · · 

te$-Chlns $hOu.14. thtt@ $Upp_l.emen$ ·.apslantr.tent work,. 1'he 

1nve~tJ.ga:t.l)l:" now :r~al1s.es tl'lat .1f J;i~ had e.J?~a.ng~d ro:r 
'two· Gir thre~ tea~htng 4-esso~ in eV'fJ.r.'Q month of tnd.J.vtdual 

wo~~j· s~tne · pu.p1:l.'s. would. . ~aVF9 dQll~ tnuc);l !J~t\el£'"• , . 



1'().those who·a:re ·very sceptical as regards the 

mer1ts of t~ .ass.ignment. the following :~uggeetlon mtght 

prove useful: Decide wh1eb. part of the syllabUs will be 

(H)Vered each month., how manl· .:btssoz,.s tt will. 'be· necee~ary 

to ·teach and t1. icll. ~xampJ.e~ · the ol-.es wt'll be required 

to q.o~.; then draw Up e.11 a.s$.tsnm~nt · conelsting ot groups 

Of exer~iaes Wh1cb wti.l t'Q~tbOW 4fn ·.~aoh' 'J..es·eon. ·, After" . 

~~Vtng taugh~ th$ f'1*'$t lese~n 'the . teacher need: :only . 
1·netruct the o.~a~~ tQ oontillu.e with the exercis~·.s ·1n1 

• 

Grottp ~~ also informing 1;-hem W:lien these· haVe to· be com• 

ion: her~ t~e Q.es1gnment aupplemen'ts the ordina.ey 

·Olass•teach1ng. 

It the wh~le. school 1~ to. be. 9.~ga.n1.st~ ~n 

.1nd1 vidual meth(;d 11n$S1· 1 t 1s e·saenttal th~t t.eache~$ . . . .· . . ' : . - ... 

~$h9u.ld come. to ~n .agrEtement. among themselves a.s to sotne 
• . ' • ' I . ... ~· 

tber~ sboul.d. t()r .exat:rtple be some ~ . . ' . '. ·' .· .. ·' ' ' ' 

u.n1torm1ty .111 the. l!L$Slgntnentfl fC)r ditt~ren.t .sU;bjEllet·s as 
' ,' 1 ' ' , 

0 
, ' • • I t ' ·,'' 

:regards the arrang~ment ot 90ntents and ·general ronn~·-- ·, .. ,, . ' . .. ' ' ... 

' 
It wtll nQt b~ .ad11,'1$ab~~ .. t.o .1nt,!"Q~~oe the S,nd1Vtd.ua:l 

nu~tbo<l s2,.m\ll~n~~ely .ff>r a.l.l .~he 9~bjeQ1ilh.. 'rpe tlre:t .. 

yea..r or tw~ w,tll be .. an . e.Jq)(U'.l•en.1;, fQr . teachertiJ. and p~p1l:a-­

alike and th.e newn~s.l3 .m~Y .. ~at.t•e i;,~o sre~t a loss ot. 
• • :· ' ~ < • • • ~. • • i ' ' 

eft1clency for the tbne being. . It .. wUl ·~ better if 
• . . • • : -, - • ~ • • ' • • ' ' . ' . f ' 

Only ba.1f qf the te~cb~;rs e1l!plOJ: ~t f(>r the f'1rst. year.t . ' ' . ' . ' - ' ~ . . 

Qr. 1 ts 1ntr.Q<luct:1on, rpay .. eve.n be sprea4 . c>ver a p~~1·~;>4 .o,t 

two or tnree yeat's. . :Th~J>e . ~1~1. o~ .. C,.(l)U.t:'$fi . not be the· 
. . • . ' ' . _. .. , ~ ', •. '?-' 

c;werwhel,ming entn'-lS,1:~ar.n (w~~qh nu;ty d~~ down) W'h\eh fi.P. . . . . ' ' ' . . . ' ,. . 

1mme41a.te c.hange of metl:lod .eet=;~ma .~~ $.nvolve1 ~~ pr1ne1~ . ' . ! • • 

pal and. teacher~ will. ~;l,Q.~al,~y t..e,l fthe1~. wa.y, allo· 
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the test of time to .d~ci&;; 1n .some ~a.s•s• and eventually 

th.e.t ·mod,1t',1ed form ot ~he ma1;hod will. have beu:an 'broU6}1t 

into ._pr.oa.ctic$ .whiCA ._bGf;Jt stti ts th,e local conditions. 
. ·- . ~ . 

N$edlesa to ae.y, duri~ tbls introduc~ozty per1c>d th~ .. . . 

schOol w:tll $t1ll h:av.e 1 ta orq.1n,ary tlme ... te.ble.t indicating 

the dedly periods. for. the difter~nt ~$ubJects. 
' ' ' . . ·-. . ' 

After the_ full 1ntJ'od\ii?t1on there should; ;still 
. .. 

be ·ttmes set aside for tea.ol,ling~ 1n a orne at1bj oo~s more 

than 1n others~ From hie ,very ~~~ort exper1ell;¢e with 

the stt1nda.r~ IX cla.s$ 1l•the 1nve~t1ga.tor w®ld Judg$ the 
,. .• ' . 

iro.di V1fJ:ual methOd t~() .be more GU1 table for Qlder ch1ldxo~n. 

~ence 1 th~re could pe . les_a t,eaching 1n the ~dvanced 

ela.saes an,.d rnore ln the lower ola~·sea:• Especia-lly 1n 

std .• VII Wi.th th$. _itt. rod\lQtion o( new subjects it might 

It appears to be a 

vet"J so®d idea. t.o AAV~ l.$.S$ ~nd le~s te~Qhi.ng ev.er,y year 

a, that in the last f)Jehool yet;tr.fl.SS1gnment. work wlll 

oeQupy most -of the ,timEr. . . ()n leav1ng school pupil~ will 1111 

tn1ss t1he1r ~eacher& 1/oJ.ct'l a.nd ~-~Planat.tone to ~en a 

great . e~ep.t,,_ 'a,p.d if . th:~y nave. any -1na1,,.nat19n for' f:~ther 

stue!J' ·they will not find it euc~ .Ja fcrtnida.ble tts.ek. a.a at 

present,. 

F.1nal1Yr; it JnaY be s~~el;}ted that the 1nd1 v1d.u:a1 

$lethod, 'like. all otn~r metl.loda,, w11l have to be ~~1.f1$d 
•• ,' ., ' <, 

tc;:> su1t +oeal eondtttons. NQ h:S.rd. and fast ruJ.es ()an be 

.1~1d down.as to !~s general appl$-ea,t.1on. tt. has bee.n 
• . . j 

6\\.CCeesf'ully. a.pplJ.ed. bf.mant ed'-'P~to):s. Tl+e 1nvellt1ga• 

tor's personal view 1s. that 1t w:1.11 t'lot produce as good 

1mmad1a.te ·r$tlmlts as the ,Clt:asa ... tet:l.cb.i.ng meth«l if it is 
• '• . ' • . ' . ,·I 

not adequately supplemented by teaching, bu~ it w111· 1n 

· most eases pro4ut'H~ y.~ng men and women bet•ter ~qu1pp~4 to 

hold thetr own in f'u1;ur~. o~~Up$tion•·• It is wc~th While 
J ~ • 

s1v1ns lt a tr~a.l $V&n if 1t is de~1ded iC? discontinue 

lt att.et>Wa.rd.s. 
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ASSIGNMENT~_ USED. 6N .,O,OUNTRX MIXED SOHQOL. 

A&.QEBRA . , Assza:omxs. 

(For the .. se~ond s.1x lll()nthe of' the .Std. VII year) • 

"~ew .Algeb~a ror S~hools .,. Pat'te l and II ... 
by D'!.U'ell. 

qENEML .~~~muoT.J;ONS.; ... T4e e~~a;n~:~1t;)ns. glvt:tn 1r1 th.eae 
asfl!iglllnen.ts.~n¢1. 1n tb,e,'t:,ext-bQok &hO\lld be ~•84 and 

nAI· 
1919 
.1920 
l92l 
1922 
192, 
19~4 
).92$ 

~~ ... ree.d. AAttl J()\l thor~ugb.ly unA•r•tan4 thf\lm• J:f you 
.still cannQt. .un4•~st~n.4. them, Q01)$ul t, vt ·t;,h rou~ fr"1$nds 
or o om~ f,o me. · 

. Tlle qu.~e1;.1o:rls. whlc;=b you. are requ1re<l t·o dQ 
every we~k may be do~e 1~ pencS.l lf yQu wox-k ~t\l$.t~y. 
Otherw1s$ t~y must b~ d()n~ in J.~. Bring t.hem. to Jne 
-.s soona.s rou .n.v• <topaple.t.ed t.he w~ek•s w~x-k. 

In tnathetn'-tios t;t~4h new $f,ep 1$. b\Ult ~pon 
.a. prev1QU.$ .· Si;,$P• Henc~, .t~u. w1.l.l only eontuse your· 
e·~lt lf .1f3U. cQrrtro1l11.tte wi \.h n~w w~~lt before ~~ thol"Q\lghly 
under$t8Jld ttl.'- part . you ha.Ve 4one. , · · 

%1n$.S1tie you .e.J'e. a. strs.nge;r to AbE)t'deen and you 
want t.() know b,o:w Dl\10~ it, rain,; ne;re ey~ey year. W1 tb the 
o'bJ•ct ot b:tlfiM a t~:('ln 1~ the Cl1$tr1c~. . ·· on .enquirtns 
at t}le J.lla.gi~tr$1;~'• Of.f,i(l~ .t.h~y will $Uppl,.y you witb the 
toll<:>vtins .~~tormfil.tlon: . ( ~~1 ~a.v• .a ~a1~uge the.l"'.e.) 

.RAINFALL IN .INC Hi!§. 

.5 
4 

11 
16 
6 

1lt 
1. ·o .. 

9 

It you f,J.~e an i,ntel).1gent. person., J'OU will m.-.t• 4erta11\ <'al.Qula~ions. tram the~~ dta~a.~. {d.ata. = 
f$.ots $1ven), 0 ~ ~ Q ,u l a ·~ Ell the,~ AVERAQ:E~ ANN'UAL 
RAINFAl..L 4...._J'it18 ~he_abQV~.pe~~()(i Of 1•$r~~ . ' ' . . . . . . 

tc>u w-111 , not$ tb~:re ar~ .· $01Jle a.·ey ye._:C£5 . a.ncl a.l•o 
s·o~• w•t ''ar$.. . po . tJle wet . r~~s ooc:tu- at'l;;etr egue.}; 
1nterv$.l.,$1 . . · 



The above information may be represented in 
the following way:-

§QALE: 

2 mm.represent 
l inch ot rain. 

~ ; 
10-,.. 

'>l 

'Il­

l 

fi 

I 
:: S... I ~ .: '"lJ l ~ ~ I j L - -J-.-.....L..--1---'----"-:-~-".=---:'~ 

l'fl"' 'fJo 1'1)1 lfJJ. lq)3 l<fJ.« l'fH" rqJ.I. 1'1)') I'(J! r<p"f ''Jc- lq~( "!~l ( 'f _3 

Y E A R S. 

When it is so represented the f'acts stand 
out olearlJ. study the diagram ani use it to answer 
the following questions:-

1. In which year did 1 t rain le.ast? 
2. In which year did it rain most? 
;. Which successive years were the driest? 
4. What is the average annual rainfall of Aberdeen? 

(Look opposite which inch-mark un the upright on 
the left ot the figure you see the most crosses). 

5. Do the wet years occur at regular intervals? 
6. What would you guess the rainfall to 1:e in 1935? 

This year's rainfall so tar 1s 18 inches. 

The above 1e a GRAPHICAL REPRESENTATION, or 
a GRAPH, ot the rainfall of Aberdeen during the years 
1920 .. 1932. We have drawn a picture ot the amounts 
of rain we get every year. Every upright line stands 
for the n~ber of inches d~1ng that year. It the 
upright is 2 mm. high 1 t repl'$eents 1 inch of rain: 
it it is 4 mm. high 1t represents 2 inches, and so on. 

Is it easier to draw conclusions trom the 
table ot taots as the Mag1strate's Office gave it or 
from O\\r diagram. or graph as it is called? 

to make our graph more interesting we can Joia 
the oross~s to show better how the rainfall goes up or 
down every yeart and also draw horizontal dotted lines 
showing the average rainfall eto. 



- lt.f,6-

. · Draw tb1e g~pb. on a piece ot goQd pa~v o~ 
o&J!'d'b0$rd so tne,t yo~ can keep 1t somewhere tn JGUJ!' 
lloue and. e.4d on t,o 1t the . :ra.1.ntall or tut.u." yes~& • 
tou .. ~ght. 41 $OOitev. V~f. 1n1!ere$t1ns .f.aots . tJ..,. ~~on, . 
a ~pb $bOut} Ab(Jftle$.ft t). ~al ~a.1!lfa11• . _ Xt)u mtsll.t 
.ewn b&~ome Nb pr()pti,~~~,. • . lt ,an,one oan br1ns a 
eu$.tab1e pt.e()e ot oe.t'\il?<far¢. ( falrrlr ~ifl) to e•hool., w• 
ou me,ke ~u.o:b ~ 8!'$Ph JJ,r r.;ur c:te.t.Je roGJt. 

RetnQmbOP 'be fo11owin$ po~nt.A wb$n ;you dr-.w yO'ur 6~t>ht• 

lt l~G ntUnet · RAINJrAJ,L QJ' k1EUDN 1919 • J$)J,. 
.2- \YJ.*lt• ali.J• tb·•· ••~'t.<'ail .._Pl"l$b' OX' ax!$ .on '~ 

l'fft.s t 11 c b e 1 ·ot a a 1 n ~ meas~· ott 
eq\lal 4te~•ee ·t-o rep"tlcrnt tb,ese 1nobeti· Of ra.1n1 sa.1 ~. tn~b f·OI' ttVEI%7 $ J.nt,he,. ot rat.n (it dep.en&s 

. on hO\v bts your .-aph .J.e). . 
3 • ·,. Alone the lt£1t.Ql)•JA& .am 1'f1M'k. ott the el.lct~ssJtre 

·rears. · · 

9t1it~'l.2!1 t 

J)r&W sraPhf! \O #'~presran~ the flguree tab\llat,c;d. bel.·mt• 
J)Q 1t J. ~1! aa.. -.bove lrt. t.J1e fl~t p. t•plu 4~ iP Jo'-n. ·. "bs 
cNatllth Gt1r~ .each Sl'ttPh A N.m' aid wrtle .· >one; $ath 
axle Wh~:t ·f.hat axs.a ~_.e,enta.. ·· 

, , 

D~aw ~• P&.Ph sb:tw1ne the ~ope.an J>Opule.t1on ot ~be 
v111$8t$ 111ns near Aber4•en. . fhe to1:ttw1na dA't& 11 
tr; be found 4:Jn .pg. 92 ot ~he Otti.QieJ;. !'tal' Bt'Jo'k ,~t fbe ·· 
UnJ.on of B.A. (N~h ~4t ,19J.1 .. )2 18S\lG)~ 



Nam$ ot Y1l.l-Be l<l~att-R•1n•~ . l3~11U:~t>X',1i We~t Abe~en W1llowmore 

Eur~ptan popt\~~~1<»n·l 4447 '''1 · 17'37 912 

(b) 

M'Q.r~y.sb\lr6 . .)'al).s~nvtlle stett.lerv,.,l:l.e 

6.'·1··· 4 

Tl'loe, ~f.JOU; w;ho.are wool fa.rmer•s aon.s or a.l:'e 
lntt~s\ed J.t1 wol).~·tarm1ns will dl'.aw a g:raph •o 
~how the a,mo~t c;,~ wool. ~~o:rt•d 4tn"1N$ · t:tte yea."t'$ 
1918 -. 1iS2.. )rou wt.ll. .f~nd th~ n$cesea.n .. · 
ste.t,1st,,cs c:.n pg, ,.ao of the Union tear aoolt (No.14) 

Q~ 

fhQ~e ~~t•.rea,tQq. ~n ~·AV r>tb.Eir proctu.ets o.t ou.- . 
oountw. 1;0.t3,y a.r-.1!' t>:t·$ sra..Ph of 1-h~ ·~X!>ol?~ ~t such 
p~ducts :ln,$ t,a~ of dr•wi~ '(il+e ~aph tor th' 
·•xPort ()f wool~ l"ind. th~ .. Jl$0Eltssary !.:t!for,rn~:~1ott 
ln th$ Un.ton XeiUJ ~Qlt:.. · 

Eit•. V~~ •. NQ~ 4 fpg,. 66. ])U:r-ell) • qan uou read: ott . 
tr<>m Jour: grapb wn~t the W~iSQ:t ot: boys of ase. lai t$ars 
wtl.l 'b~ mot~ ~r l.~$t;1'? · : · · ' 

. . . · . A~ · tt:J~ w;lt h$-V$. not~t.~a.. · t,hE~$~ · g~phs taUtfi 
$Qmfl :t.ttn~ t~ .a. .. 4w ~n •P1~e . Q.f . b•ins •0.· t>\s~tul. B~r; 
upr~-' Q;s.~ t9 .• mt:~~ured and .. r:o~ &~$ r1$\t$~ i!til?' t.ha;t 
1 t ·lfi qv.J:1;4 4~C~t~• . . . . 

fOf:' th~tit~ .. ~ef;s~]l~ sq~r~ pap$r la 11$~4. : · 
Instt~. Qf .nu1!l~$~~~ng t1$.Q.b ~p~tP.t.• -•~. J\141\ ~otm.t off 
• n.tUnbe,~ . Qf d~ rt~1·Qri~ •.. . . ih1$ 111a1t~s tnE! . ~.-awtng ~t 
papl1~1t' fl. )ilu.(),l,l ~asl~l' 13.~4. ~ot3o~ra~t 'j~b. · · · · . · · 

E~ple. 21 PS• 61. an• a,.n$We.:r th$ qu•st,lons on tt,. 
(ltO\f!):; _.A p!ttce ot $qUartd. p~.pe . .- 1" t$ken, th~ A:G$. ~~"• 
4r$Wfl c>n 11 ~~.a. .et4ttt~~- $0,AlE ~$ ~b.o$e~t. . 'ftl.ltii mean$; 
1 t 1s d.eolded. wba;t nuinber ~f marks . . 
•'-ll b$ · :r~pr•1ented · 1:>1 q>Ae u v~:sie>n · 
on ·tne sqttl.tm papel' :~l~ns the 
ve"t9~ t\~1~., ll,n(L wn~t .n~bG~ Qt 
d.tvis1q~ . w1~ . ~pl"~~,n~ ·.~ .. w•e.k 
·al~ns th~ n•ri~ontlll a.~J;.s. · In 
~Me ·f)~&e l t:liv. _alOft$ the ·v$~t • 

. ~~$ ,.~p:r's~nt.s 2 ~--\($; .· end. $1Qng 
~be l11il~~~~cm.~!t1 a.:tte. at 4~vi.$1Ch\; . 
~e:Pre*len\ 1 .. .,,.~.) ·. . 

-. ~ 
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~92$ 192G 1927 l-928 19a9 19,0 -19)1119)11! 19JJ 

' o 4 1a ' 1o u I 14 aa 

Jm:li 
~. ·trrl.tJ 1\& name aa·$hO'flft 

·ln f'I.StQ'e. 
~~ ,t~rJ.te alone ve.~rt .• •s~ 

N-wnb$.~ Gt 8oh01a~. · 
'• w~tto $!on& hortt~tal 

f!Jt!tn xe~. . · 

Sll!il:191!~:. 

~ J­

r 
<::!!. u. 

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

d 

1 •. Wb1ob -~ t.~ lndf!tpend&nt ani ~e dep$nt\en\f, vaJ~lablea 
.J.n \he tollowtns: ~ 

-~a) 4Yel'&ee netebt ot boy$ ot 4~tt,erent aso,s • 
. b) our sold expo" ·a.u.r1ll8 , the .l~e\ ao J$&%*1!• 

C·) i:Jtp~nu tu:re or en hQtel aol t ta n~be• Of bO~l'd$1!'1h 

a. l?tb ·69 Nt; 1e 1 t·o l$ (ReM pg,, 68 t,o un4erraknd th$$ 
'bet~~~~ 



- ,:,-,-

. qqr.n~ and show y~u~ ~~pfli!J. $~ •• as e.oon 
~- ,-ou. ~Ye dOlJfl tP:~m. 

' ) 

.it the~ 1$ fii.t1Ything yQu ~a.nnqt. ~4$~ta.nd. 
ti1.scua,a .~t V~1th )"Out" f:l'1ir).dsi. It tb.W 4J:te unable to 
help y®,t 9ome . to m.e:. · Do not. p:ro~~~4 v4. th n~w .. wotlt 
tUtt,l~ YQV.~t-e_tt111.~e ~~r~ ~b~t tl1~ wo~tt·yoa have done, 

.... :SEG.O'hm W~b .. · ·.! .. - ... ( ... ~ --,.~·· 

l!{TP]I"LA,triOI·' { .fi. b.~$ word., . the me~.~ng qt wl'4.ch 1()'11 wlll 
. ow qu1 .. e E&ot)n).. . :Sef~rl$) O:()JJ.t.J.nutrtg we want to point 

.. ' 

,()ut. a v~n 1in.PC>~Illnt dif'f~penot(i 't;)etw•en· ~-e ot ·the~$ 
.gJ:>a.pl:;$. .. CQmP:it:re ~~e. f'oll.:o~rl& ~wQ g:raph$ wh~ch tou 
drtw~... · · 

( al Ant1~ . r$..!-nta.ll <;lf · l!,be~e~n. 
( P) AYer~SEiJ .· W~1$lit~ Q~ ,.l?Of~ Of diff:t)rent aets • 

~4 $-nl!!wtr .~he fQl,.l,t.tW'1nfS. ~\l~s't;~oxh1 f~t' ,tc>ure(:)lf:-

).. ·~s 1t ·p91,~~"Q).• :tn ( ~) ~~ . ~~~~~ AA uprignl be1fween 
19'1 antl .. ~9)a tiill4 $.tt~¢li .f:t.JW. ~PC>:rt$-AQe ttc;; Jt'? . 

2~· ,:tn (b) it? l.t po$s1b1~ t.o e;~ve anr mt.anlng to 
ln.t,,~ed~a~~ ~p~i~t1rt · \Vhar ~s, for ~nm.mplf, the 
IJ.V$~($e 'f~-~~t of .. boys. Q§_ 13,~ yrs,. , . o:r t;Jt .~4~ y~s. • 
·~:::- Qf' 1) 4: J'rS • 1 . 0~ Qf' ~·~+ fr'G.. ·tt.9, • ? In ~.tl\$l' \YON$; 
·~an rou. pu:t 't1Ptt1$b.t:B tn~d.\.li~Y .I)~ quarte,··way betw$$.n . · 
tw~_a$ee •fl.<\ t.l'lue f$.nd. the~v~;r-.g~ WtJ~ib,t ot boys 
Of tht$.~ ~~~? 

• .. 

~~. 

· . ·. . · J;n. 'tJ:l;e f'~~' w~ bfl.V.e , 391ne4 the c,o.tse• 
'b•tw~~rm. l4 .. ~n416 f~$• . ~f4;~$ ·~. •xt:rtt uprlgh~ fd.ottea, 
14.~:$}: b~tl'lttn 14 .. $.iid. 15 rrf." . ~4 .~$$, W}l.er,-e )..t ~ut;.~ u • .: ' 
Tha\ wa-11 e;tve th$ t~.VEJ~as' _w$.~~\ .f(!)r 'boy$ .~t ,;;lee :l.4t yrs. 
»'r ... eta· .. :. 1. ·Qu. r. gr .. ,. a. p. b t·1. n~ ...... tbe····· .. ~•.·~.·l:'·$···· SEt we ... 1gl:tiflj ....... f b. o.·· . .Yti o.f .. ·. a$es .. 13¢. 16i, l7t. ns I! ~~ap .• o~tv~l1• ~edu.c1J:1$ the.$e n+~es 
~~om· O\lr t;I!"'~Pl;L; we . ().a+l ·*1 1n\~~ol•t1<'!1Jtn • · . . · · · · 

. . Qan JOU. Ul~e~()).a$e Oil· 1<>\lP. Jt$*nl~~4- ~ph? 
we ee~~ ·tQ ~!at ·t~l:l.owlt18 oonc~1l'd·<>• :... : · , 

':l• In ~he raifi:f'~l'l gl"ap~ W& ·4~ llal'e nG •pr1gb,ts; ln. be \we~n 
t,he o\b.•X*~• . ~ha.t . ~s,. ,,-e ca,nn()t t.ntet'pQltt\~, W$ ~annot 
fill up $tb~ e;~p~ lr ~~m; ree.~~s a.r~ m1$4tq, \rio 
QS..nti9~ · se·tt ~ ~~ti~!.l ~~$-dlng~ ·· trqm tA$ gr~pli. 1 t 1$ 
thS~f<Jl'$ .n9~ q~,.t,~ ;>i:gh\ tQ JO~It th. '4l'O.$S~S" Vflly 
W(:) did. l t ~'-f!'t; . w~~k .. ~q. . i;lJJl.~ or qur. Qe.Pl:l$ ;t wE+t to $h~w 
bet1t~~ hc>W the ~a.1nfta.1+ Vi$n'l:, up $nd <lc>wn in $UQQ.e•$1Ve 
t•a ... s. · · 



a..· ~n t~e n.&v:erags vte1P.t <)f Qc)y~"·g%!'aphwe ·can.·~ve 
,_$'it$rm.•~tat~ up~igh\s a,~ . we; b.a:ve shQ\Vn 1. •• ~· w• . cal\ 
1n,:f:.$l;'pG1a:te., .1 .• ~,, .we Ct;!.~ ~~k~ l"EI~ing-s t'.ir(;)m our· 
~a.ph. w1'4~b !;1e;ve tt<:>\ l:>t'-'n aQtuallJ tnto)aeurtx~ •.. · !fo :· 
9-r~w th~ . sraph .tih~ .afe-ra.ge weight.a ot 'l>otG ot ages 
ll., la, o., 14, 15., ll.G .•. l7 t-tt\ 18 vr-~x-e fQ\Ul.4• · · . 
Now frGw tnt ~ph . W'¢. e~n d.~tluc~. th¢ &:lf;Grage w-1,gn ts 
tor .a.ee~ lJ:t.; l1k., f!:~· etC.• lli this ca$e it is 
quif,e rt$ht · t.9 J()1n t.ne t<~P~ Qf th~ UP1"1gbt.$.• The 
line so f~~t .. 1$ .r~~ll)' ~, .;appl;ioximE~.~~ pa.~h .o.t th$ 
t®s ot a.n lnt1n~t~ .. n~:Per . ot 1ntermed~s.te \tp%1.ghts. 
( see ~apl\~ PP ls th.fl p~tb b~tw•en. ·t.S.~·~ + 1 .ant\ 18. ) 

. . ... ~n r~ ~¥tr:~ ~11@net~r J<:>~ Cl.t$.w .a, grap41 not~ · . 
wh$t,}1$l' .. 1n~en;~+~tto.t:t .1$ pQ~~i.~lf# or not. Ms ~s. rather­
.a .. l.ong .Q~~·~M·t,.c.-1;1 Qt ~A$ ·v~t1 .~~-1 'b•t 1mp~rt;en t. 2-dt$. 
i<it .tnt·~~pol~$1~•~·. if. Y:~o~ ·$,t!..~1._ca.nnot s~asp· \'h$.\ 1$ 
nt~$.llt ·'Q; it. d.~~<.>~,$ it· wlth 6rt~ Qf ycn.tl' f:ri,.end(IJ or (J:Ome 
~0 :U!•• .. .. . . . 

. . . ~n:l.~ .w~ett .. ~$.,w,u~:~:t gef, •cne pr~t,ee 1~ d~$W1ng · 
.SJ'aph& C).~ . tl~r~. P~P~.Ji~ . . ~ was fi'~.\4 la•t we•t1 "" · 
aptt" ~f'e~_l;veJ e..ll, • tht 1~~tfb:\$, . ot a.~:w$ng •'. tn$as~lns 
~n tipr1~tt .· ~~~ :~e.~h .$~P~r-.·tfil. ~~e.d1M,· }}y tnakl~ tis• ct.· 
'he l.1~~. ()ll .. •q~~r~a.. pap~~.. , we .f1t•~ t.nl;y mark ~ne 
PQ1nt·~:: o~. ~1'1~ fl:f!lil$;t~d Pf::.P~.:r ~d n~ver 4~\V ttJ.e up~igb.\e 

( s~e ~Plt 3.. pg.. '1~ an4 ~jij9 $ll'$.Ph on pg• ?JJ!i, · · · · 
'•I 

. . . Be.tQ:r(tJ· Pr9~t)liJ~t~~ 4GJ,~V~X':;.• 3~1Jt ·19. WGrd (#t 
e~la.nat,ion ~b~ut .cb.oo$.li~$ a S~A!ti;-.. . . · · · · 

. . A.e 1t w4~ pointP-d. out t;·o y~ ~n yow.:- 4ra:w1ng$ 
to eca.l. ·e J.~et. t .. ~rm. • .1.~U .. :m~s.t .e.l· wa.y.·.s .. • .~llQ()$$ ae la..~'e . .,. 
$e~e ~~. ~}l.e p~,p~X* all;~ttf- .You 1)~ 4o• . In ~raw .. ·ng ga.ph$ 
.on S(!U@.$~ p~pe~ We -~.l~H). haVe to ehO(),.e $. CONVENIENT 
fl~~e e,,g. ;J. ~~t;Jh r~pJ-e~~l1t$ ~. 10, ~Q() o~ s. $0 •tQ• 
NeV$):" l"'t . o:tat l.noh. ~p~s$tl'~ :; .... t).X' '1. or 9. eto. as tt 
Uia.k~l;l it. Vfit,ftY d.~fti.e~:tr. to . ;tt~ ( 01? t~ RlS!t) rour po1nt• 
.on tne ilUtWJ.:~4 p~p$.t.;; .. .. ( :REA1l on P&• 68 wns.t t1l~7 $t!J.1 
ab(l)U1) SQA~ES ). 

. ln QX'i1tr t~tt yt>q.tt g~tapl;t. nttit:V be \t.St!Nl and. 
•at;\\y t(). ~d,rti,~$"-d., .~lW@ilfS ~em~~~l? trhe t~J;.1t;>w1ngt-

wr.1 t·~ . tJ.b,t""• th,e . ~~Ptl j.ta . 'lt~ ~.~. N~. .. . . 
)Vrtte ~lt?~ .· e~eh .. ~~ wpt ~lut~ .b.~~ ~~J.)~•f)~l\t~IJ 
( ,.n4..PEitnd~nt.. varltl.~l~ .a;l.;~w~ h~l.'i.~~nta1 ~s ~ntt 
·Q.epe.n4fJttt V"~r~·e.\?10 ~9ng ve:r~t¢a.l. .· ax1~• ) · . 
<Jrf;tctuate $~en .. a.*1$ ;$0 tJ.s \O ~b.,ow ·el~$iPlJ th·• et*ale tot' 
1;-ba~ .ans •.. ( s~~ also 1nstru~tl<>n~ "~ PEh G9 >-~· · 

QQES;!:~O~St 

1. PS• 72 ~<h ::3. . Fallow the ~l1.$t.~otp~o.ns siv•n at the 
e~ ot i;n$ q~est!on V$.'1ft'!J. eatetta.ly.,. U$~ ~J;tAph pa.peJ;t. 
<'an ;you.. .. ~v~ ~nt.•:r1J.?o1~tt~1o~? 

~. P$• 7J .NQ. ,.(Use equ,~~ pa.p~;r}, . . 
:N~ B~. .f9 t1n~ ~~$ PQlil~f. ·~n~ th~ .•catta~ed pape~ af~~r 
the ~ea have b~~n ¢r~wll:, atl!l} ~ac.l.U$\&<l~t l'e call · 
fLOT~Ili ~b:e. 'pqtn:t~ • ~$ ·El:N:Pt".t.J$iOn "tp ;plot. $; PO~#i~ 
1~~ will ·;.tee ve-ry . O'f't,e~ · in· ~Q~E)~tl"n Wi.~b graph$. · 
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Lo~k at. tb~ f<>lloW111g g~apbs.~;- . . 
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"'""· 'lf:M:E OF l)AJ f,M~ 

F,~. ''' 

Int.e~9lat1otl.1$ pO$~~ble on tneae g-.phs t.e. 
W$ .-can r&aa. ctt fr¢r,tt ()UX" ga-oha the t&mp$r&tu"£t for 
t·1In~$ wb~~ .: pi) . re84tnt$e . w~·~e t!l kep. . . . . . . . . . . . .. 

. . Wb1Q4 Qf.'t.Q.~~~ graph$ ~epr$s~~t,~ ~:tl.e t'ml) • 
. Obta.~e$. gn .4U.$•, ?3;4. t;h~ ~·et? .. Vi~ ~8.~ g~~ $. S$1],1 
bett~r gz>.s,ph 'bJ ta.t1ng -~~.a,.dJ.rlgt:!1 ~V~f/3. S gtt~~tQ.• ... we 0$11 
even. ta~e . ~~t:t<!til)g~ ~t~~y. m~nut~ . al tb~ll 1 t ·'i41t .. b• .a. ven 
t1~1ns jcb, .. wt swQli · ~ . ~aph w111. ~. an .~u~{Jftl4eJ1t.. . 
~E)praf).~·nt~~.1:on of now th,e · tE.lmpera.ttW:e ·rose $fi<1 t•ll on 
.thati <ia'l• · .k\nd. t.t we tben J<>i~ ·the po~nt$ Wliloh .·we bav• 
plott~~., . w~ sb.Qll get .e1 . t'td.rly SMOOfli CURVEl' ~*" 
.t~g • .3 g~v~:~s. a. ftt1r> ·e~~ •. 

. .. . . . Ftg •. 11~J not a gooq. gtaph, •sp•~+~lt 'beoa\$f> 
~h~ pts. are Jo1nea. vU.th etra:1ght ll~e.s. lf we ha4 
drawn a ~~1"'Ve (~$· $.h9Wll, tn dotted l1:n:et1) ~'t w91ll<i have 
betri b$tt~r. 

·t1$• .. a etve~? <a.U$..t~ a good .id$&. Qf; ·the .. temp. 
«)~~·~• ~~ e~h .'a. c~!;lCil tne be#J1Jt te to Jot.n the pl~t;r,ed. 
p@~rti~. lti a ~mo¢th ~~rvtt: ~ . ~en ~t will ~ .. p¢$e.1nt• · 
to ionterpola.te . wt .th. tai.f ,a,ceur~ic1• · 



\. 

~t.•• ·a.n ~.: 

S~~ll a O~M'- ~ep~-ent~ f~irlt AO(J\U'S.f,ely.th~ 
Locus qf ~h.(a top•P<)1nt.e ot aU the .1ntenned11i>~$ uptl~ ts 
C l:oous = paifh tr&.e$d aut. \lncl.er .oer~tn c·on<i 1*'-'dM) •. 
W$ th~ref'c;rl;§ .call ~t.a LOCPS .. GRAPJi• 

E~pl.~tl ::; . a11d 4 O.t:i _pg; •. 'n ~• 74," 75 wh.f.Qb. .at so e~l-.in 
).Q~W!-gt;o~pb;~·. . 

AN§VfER: 
; •" '•' ' 

Tn$ 9~$.1 qu. •. s·t~<>~ ·On thel)l tpr rottl",selv,e or f$et. on' ·t:t·· 
19U't' t.rte~s. to a.$1¢ yott th~£!~ .. qt.testtl)ne .an4 \O 1$.$\iC.n. 'G 
wbet.hfJ!r you an~wo):"'. t~em co·~$tJ~lr.. ~-~ e:r~ ·v~n • 
tmpqrtant .e.ni 1 t ~~ ¢ss·f!n\tttl that you ~~st l.ie lAb :t;e to · 
~-newer them • · · · 

~il!FO:&~[ll~ .. QCl~CWS;&ON ~ 

i!~ cnn Q~Y joi.n ~H?l Pll'tt$<1 polnt.s ( 1~~t. tJ:l.e 1:,opt 
Of' the ~prl$ht~l wb~U. ~~tt~l'1)0l~tt()~ i·$. Pf>$sibl. end. then 
Vt$ ,jQ,.n "t.h~m ~o. o.~ ·to .. s~t. .~ ;s~oe>'lt~ :tJUJ:"V:fh 

. J.t~;,.,;.q!bet <St.'4il,ltq .:$\\0~. ~" ~~r ~a.1nfa~1 s~e.p~, 
}!}'t~r~ ~O • .,\~ilH~Ril'!t~!ll. t~. p()~ai\bl&. anCi 1n~enn$d1ette· · · 
tlPrl.gbt& .. ~.-~ ~Q .m:f1a.n"~' 1'~~ ~annot l'$~ll.y 3ttn t.h$ 
pp,.nt~. .tt ~e J@$;Jt ~.)\~~· w~ J\l.$t 4Q. ~t to shQw b~t·te~ 
tl;t~· tl,P$ . ~nd . 4-own~ Qn til~ graPh; but ~J:lo l~i~t<l l~ne.'11 
·re~ly b;a.ve ~o . m~a.r.d.tae• . · 

QU}ji$TI()!!;;:: 

(A .. gr~Pll .m~et lr.;~k n'~tt . All. 'tne.i •.fle. ~aWJ:l; .·~n ;eettc1J. · 
All w~t t,ty .in J·~ • .n~~ttl..Y .P:r~~~$ J ~ . · · · · 

Wak;~ 4~\\~lr, re&41~ss (a~ tnG ~h,~.-h•¢l.t>:ek s~tik&$ 
th~ hov.r$) o:t the, '4hertn~m~~·el"' "fa ~.(}~ .~·~· · .. ~n yo1Qt· 
¢ltt,er()Qnl on ~~J;l(j.?vf.w· lOtJl Aug •. ·.fffi>i11 9 .a.~. ~· • 
:;, •. 30 p ·~~ . when .. t}l~ . ~.e~Qol .<:lt.l~·&lii. . ~~9:t ~he•e •. 

. ~$1M\:l.~~ ·. <):fl .t:Ht~a.t~ld paper ~114. cire.w. :tN .PENOl:!t .a;, $mc>o\h 
<;n~~V·~ ~gt'¢U8h · th~m. . · · ' · · 

; I 

~e.4 Qtt .. trQfJl yiQuv. ~$P~. ~~. t~m.p~r~t~~a.£it. ~t 9.~o ~a..tn• 
a..:.t...4S $."14~• a.lo :Pdn.... .. . 

·• -
. ~'-4 . ., - • ' 

· · . w~ a.rft ~~ t~on~nced. ~~ now t~t .~ g,s.ph .tllJ. 
a l11U~h . ~ *t.()r W~3'. tQ. . ;r~().Q,P!; . ~ nwttl>er Qf fS~--·~$ ·OiC 
·ob$eM$.1:;1t>n:' ~n: the .. nwner1ett1 t$bl.$.• When· yo.~ tJe$ 
$u@ .S,. .. l$~6~ n®b~:r or , ti~~lfl. y(i)ap b~J.~ .~ :oll>me:$. • · · 
~ontu.~eq. b~~ wli~~. yo" •~• .. f,h~In ~-~ly ·~p;re.~gsttfl,ft4 1n • 
pJ,.~~U:J'.~ . ":' ''fQl" . t.~t ~s . ~~~lly . what. a ~S:pb. 1~ · ....... r•-u· \atk$ . 
a.~ .all ~n Wi'tlh one .sla~~ an4 you. ~~rtl.~lii$~ ~.~ .m.u.oh be~te~. 

In ad41:tlon, ·~rom .tour g;raph you -~a.n tlee9;t1C~ 
::r'~~~$ wb! eh y~u J:u1v~ not . !l;~t:ua.tl.f t,~~~ . • .. t¥1t.af'• , 
p~la..,_1·~,,. W.fi. o!l.ll .$.t."· .· 



\' 

.. ~th~~Ql';le1 .. a .sra.ph S;.lt.owa ·to. b$aut.itully 
~:ne. :relat~on betvn~~n .t,w<>. gt"Qups or Qtttnt1t~e$ :~·S• . 
tbQ .. ~a.ltto.n bet.t'•~· the, we1$}it:$ of' parcel$ and t~ 
pa.sta.ge t),n. ~m~ ~~w dc>~s th~ fln$ V&rfl1 .$.~.the othir 
1$.r1$G? lt ,shows: .y<tt~3; •elea~l! the .t$n4•no&-et .ot 

. ~h$~~~ttar,:t~t1Gns ~. J~~~P th.~a 1n JA1nd. wlie~ Cioing · · 
qu~s· .··()~.· .. ·. • · . 

QUE§TIQIS : . 

f !• 

t .• t~:) l;l~~()z-1b~ fil11 ,v.el,l a.s i/QU. Ql1.n what rou ~~<lute 
t!l()m ttl~ tpl:l~w!ng ro-q.gh . 
gt'(ipA ~1$· t'(?gar¢S .. tb,.e J[t.a.ni$ ,1t...: {)e,7 's [YeH"f of a lo«Yt~f-A"JJJ; 
11.~~: .•.. ~P~t<lj ttm~a GJt 
~ea.l$ .:~!t~.~ . . 1'~"1 

(b) QU.~~i.l~ns .. 5 . .;. a ~~~ 
PS•. 16 .a: 77 j . '€ 1"'f 

. . 'f!o 

e,. Q;tiEtatton~ 2 pg~ 1~- . . . . ~{," 
' ( 

. .. ~~· 
~-· (~) QUestions 9, 10, .. l~:~ -~ 

pg. '77 :. '11fi • .. •. • . ~0 

(b) 

. ~.: .It . '?fa.: 6$t. ~ .. ., " . ?. ~-'l......,., " I;) f. J. 3 of .s- ' 
,pJ:l, W):l,;t~.b .1S ·~. St~~j.g.bt. 11

'""· ~"". 
ner a$ 1p. qu~et;on 9,, . 

tlJ.(!)n the t~wo qua11.ti ttes 
ar$ .1ll. prqpoxo~!on .• 

D~~w .·~ EWaPb . t.p . eonve:M;. 
Qentl.!%'$,4.~ ~e$-<lt·~s. 
w~ 1Qlow . ~t the 
~~e.dt~s ;52°1? ana. 
0°0 1 a1ao F a~. 
l.00°C QQrreepQflA •. 

' Th1.a is tt.lso ~-
s tra.i&1-t~~in~J.1. 
~~P~~ ~ene~ pl,(l" 
t~s:~ two po.tnts, 
joitl ~Ji~ .. ~tj ~ . 
s t~S\ Sbt l,:~n~ .' e.ntl . 
eonve:rt-. ;th$ t.ol.1·PW• 

~ ~0 

~ bo 
. . 0., . 

'._L ~D 

' J )..o. tns .t·nt~ O·~~t~srad• 
~es.dilJ8s ·: . · 40" r, . 
s.tsoo "·• · ~<~~t .,,, a.w r .• 

. :: ool-t.<:::--------- . 
3J°F ~·o ~)°F 

Fof..re.f'\..1'" ;,_ /?..,_,._~ ,;._gs 

, · .· .. · . !r,h& sh.t;l~t ·~.u· .S~Pll pape~ t-a fi;)r q\ieet1ons 
~· $fl4 :J·( b) .... .P:tl~ ~4e ·~t t~~ ·l.lb0~"\ tol? each quest.'lon. 

}l;XTRI\:iUESTIQNijl 

!t fO\t. tlnl tb1.s work_1ntereESt·1~$ arut t:~m~ permits 
~~ ma1 $!sad<> qu.~e~1o1l~'t2, 13., ts. 19_, ~o. 
Get g~ph p$.p~r . t~enn. t;nt?.. · · · · 

. . . w~ ~' . Uf>W . S91n& 'ttQ .~·$$.'¥'$ srsp hB tor ·some 
-time 1 'bllt Elh~U r~:#;;ttt'll. .. tQ ·tb.~~ l..~ "t;.(a;r em .• .. ·· .· ll:\ ~he 
1neanwbil~ 'J;>e qn 'ti,he .1GO}tQUTt f"Q~ .Sf~phi!J p~b).~~ ~ itt. 
n~wspa.p$%'$ o:r e;tther p,$r~Qc\iqe.1s Ol' l'l99kE,U- • ,.e. ra,1nta.ll 
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graphs or certain countries (annual or seasonal 
rainfall graphs) : graphs a:nowtng our exports and 
imports dur1ns the different months ot the year or 
during a.tccess1ve years: population gra.phiU grttl)he 
showing the earninSB of the rE.d.lways etc. etc. It any 
ot you see such interesting gra.phe the rest ot the cuuss 
will be pery pleased to see them it you can bring them 
to school. You. will also find a tew interesting 
graphs in the Union Year Book &nd 1n geography books. 
If you notice anything peculiar about a graph we shall 
be very glad to diseuse it with you it you bring 1t to 
sohool. 

Be tore continuing with other work, think 
back about all the graphs you baTe drawn, and then 
do the tollow1ng:-

guESTIONS:-

1. Wr1 te a $hort e1 say on w111 you think a graph 1s such 
a very useful way to repre•ent data which are 
related. (About 5 - 10 lines, br1etlJ enumerating 
your reasons.) 

BRA C K E t S. (Ch. VI Durell). 

Brackets are used to a r o u 2 those 
qu~t1t1es together wh1oh have to be tr~ated in the 
aame way ( 1. t. on which the same operation have to lB 
performed) • 

gampl@ a,: 
•1\A. Subtract 6 fpem 4 tro& 19. We may write this as tollowe 

19 - ( 6 4) • The two numbers 6 and 4 are grouped 
together becaus• both have to m subtracted trom 19. 
we thus bave:-

19 .. (6-+4)~19 .. 10=9. 

gymle g: 

I have 25/-. I spend 2/- on truit, 11/- on boolts and 
3/• tor going to a concert. How much have I lett • 

. Answer: 

25 - ( 2 -+11 -t 3 ) = 25 .. 16 = 9 ah1ll1ngs. 

Example 3: 

John has a/•. He buys tops tor b/• md sweets tor c/-. 
How muoh has be 1 ett? 

a • ( b + o) sh1ll1ns. 

~ake Exam~lt 1 and loqk at 1t f~ a 
41tteren\ pqint ot v~ewa-
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Antwer:t.~ . 
. " ~· '" . . .. ., . 

19 ~ 6 .. 4 --: 1) - 4 -- 9 which 1s t~ ~SJn•. tms?te~ a.s, $b{)ve. 

fi~tjOJ J.9 • ( 6 -+4) l·~ tb~ , -~~ II$ 19 ~ 6 .. 4• ·. · 
s~rn11~lr ·a.!) • . ( ~ + 1_1_ ~ ~) . . :25 : .. _ 2_ .., ll .·'""' .) • . 

a. - ( b +e) = a. .... b - .o. : , . 
~B ._;a~. OT!I§ ijMNQ• 
21+'($+$))_i:s ~~~tl.,J.1;,~e S~$ &$ al-+ 5-+.9; both b~&1ng 
equl. to ;s. .. . . . . · . .· . l · . · · · 

atmtl~lt -~ -t: .( l> -t. c) ~ t\ + b + ¢. ·The bracket$ do ni:>t 
chang~ ~he. e1~s • . . . .. 

l.· .I( 1 bt:acJ:•t ,~fit.'!.~- ate :1,1,1 fr,9t_ of 11'14., am,o.onn,ft;Jt,·111S 
te~~f.'?--:1!.,t,h~ •• )?t;a~ke·t! .~eche;f.i§e = whe,n tl;le. 'b~aeket __ .&e. 
re.move4, · .. _ . . . · . · · · 

2. 

e •6• a • ( p .;. .r;) ... · a - . p+ ta. 

3;t .$, bt§Cl$~.f ha$ .@d S!,EP! ,1tt.,(J!gn.~. ct .&:t, !Qi(,JU;M. 
eonneo,l1!!1 ·_ ~ erms .!n . the .. b:t;aektt~ rE!mB,.1ne the · <llaniiJ ·waen 
~he, b,mgkev .. 1s . :re;.ovti. . . . ..· . . . . · · · · · 

e .. g. . .fl. +(p ~ •> =- 4-t·P - .$ •. 
' . 

it1,li.!S~iQif? ~~, J.. ·. 

1. Pg. f)Pr !i(>.s. 1 ~ a,.. De thent mEnt-al.lt. 'fb.ey need,nlat. 
be handed ln. ·. . ~ ,., . ' . . ~ . ' 

~:•. NO$• 9 •· 2~• 

,. All th•· e<tten numbtre from 26 • so. Remember te 
ad,d..li~e ·te~ ~ft':r.iolil ~'' ~emov~a. t)le bra.()ket;s. 

4, Nos. 51 - .5<) •. _ r~rst re:m<>V$ tb.e b~fJ.tke$s and ·th$n 
~r..~ ve l~ th~ ttsual. f!iA;~ . · · · · · · · 

'-• N'oa.,. S7 .r. .~o. 

'J?b.• abC>ve .~n~at _ b~ dol)e _bJ.t!eaou. It roa 
'have {)O$ple1»•4 ~l)~m. JQ\1 tllll.f . $p..,nct. . $-Jlt ~-' · tlla.t 1 a 1~ tt., 
ln. ttotils (t.Jttl'~ e:JUUUp~~$ <t_ th$, ~h'-rd ..,.,t. ·· 

:tf, 1,.$ ~f'. ~h. 1J;~Jil~$f, 1~pO~\SUlte tQa.; ,JGU inUS.t 
not eQni;tnu.e __ . v4 th .~w \'fflrkt \U~:til 1QU..·have eomplett4 
and t~qx-o~ Wtdets'knd.. the 'ftqrl( yo.u ~'V'e d.one .• 

TM.~ wee~ w.e . $1l.al.t c,orJ:t.1nutl doing exampl$,s 
1n whieh we _ue,~ b~o}te\$ ·t.~ 6r()up ttl:'$1 to.e;•t.l1e.:r m'd.f.Jh 
n.ttve tQ 'b' trea~t4. $.l1k~. N$t ~~1 Vh$l\ •t4~ns an<t 
subtra.ot1M $-r~. ~ti.q~•iiEi of ~at .t:le·•-•- as \V$ saw last. 
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. . ~ . . 

w~til(, b\lt.$leo i,n MULWlPLICATION a~ DtV'tstO~. 

, . lf we want . :t,9. MU'Li'Ii>LX . '~oh or $., b, and . , 
'by t.ht> EJe.me numb~ X',, say s •. then w~. wr,_ t~ the sum C>f 
the result;$ ~as .fOll<J'W~: , $(a.+ p -+ Q) ~ , . . 

$( e. -t- b + ·c) 1.~ the a$11~ ~,Ji& 5& + Sb -+So. 
' . '. . ) .·. 9 

stmtl~11 p(3~+7,) "7 '~-+Jp., · AnCt ..t(4(l .... 9'b)- • - '4b• 

.. ~ 

1. pg. 8$, It>$:~ l ":" ).8. 

~. sar t});$ tGJ11ow.a,ng .tn ·w~tJAf,l ~ ~ 2$( b-+ •> s 

In d.o1~s.tij;e '~pl~IJ .. tba.t.tt~llow .now. we also 
.make:. U~:J• .(.)f 't1 a.t. we.~ .. ~fifal;'fled a.oou1i br~o~ete laete "'•k• 

-~Pi~,.; 

.subtl'a~"' .~ tlll~e·Ja-tb) fl'Om •~ . That, t~;~, o.• 1(..,--tb).-· 
we Wttlti.al;v;·.· ~~ts:t .. ~· ·t~~•- t'ifto.y~ ... th~ ... liraC?•fi!!· ·. · ·· -. . 
Q;, .... :;(a.+l;)) = ~ .- ()$+ ,_), 
· · , ~ ~ .. 34it . .- .ilh ( at.s~ti <J~~e > • . 

Qt1~Sf!O,N~; .. ·. 

)) rs··. $$, .. N.(!s. 19 .. ~ ~~'. · 

·: ·. · ·· . . Itl ,tio~ 13 • pg. S_p .vou ~ to dlv14f) , . 
. fl.~.,.. a}) .'bt· $i 'file @&Sle'-'\. WQY· !•$ tO ·d\ y,<l,$ 'a,Ch term 
by ~ an<1. then fG!UJ:'> qu.ot.1~nt 1$ a ... b • . }f\i)W, ( tlt.t "" ~1b) . 
d1. v14;e by_·. a .CJ:t "': ~"'-b o~ (a~ ... ·. $~)~. . •. !,"$ ~it.· J"~tent. 'Ways ot 
Wt"itJ.ng, the. S$J:n$ 1;hin$_. ~t.. ~h$ f!Jet::c:·~~d, W&fif A. -Q..I, . 
we -Sll~l.,U§$ ,m?,$tt_Ot~t¥1• ._ X._.t .Jil&&n$ ~at the. w1fole of · 
a!" ·..o • ·Jttwat. be >divl ·il bJ. ,.,. " . 

gt!~mt·; Wb-1 .~e ",(.a~ • .ab)7 '- .t.lnd hl ~ ~b)i:" tne aamet 

., . ~ ,'• ., :?!, 
. . .. ~:. 



as one ct\U\nt1ty whieb. baa to be treated as a. whole. 

EX$llipl& 51 pg. 84. Note that the L. c .u. ot 4a and. 
6'b is 12a"b. 

SUESTION,Sc 

RE&R:t _a .. 

4) P8• 85, Nos. 29 - 42; om1tt1ng Nos. 36• 38, 39, 40. 

-~-·--· 

We ~:Jhall now apply our knowledge of lrll.Ckets 
to 4o Otb.er ~ypes or e~ples where the.r oc~. 

Exaaple o, pg. 85-. ~ove the brackets and then solve. 

QUESTIONS: 
. ' 

5) PS• 86, Nos.. 43; 4!h 47 t ( mul t1ply each tenn o t 
both aides bf 7) 48, 49, 51• S,, 55• 5o. 57 to 64. 

No txt.ra exampl~s are given th1s week. 
Continue with the •eventh week ll;B soon ae you have 
completed the above. At end ot 6th week you will 
find a number of extra eltamples. 

Th1s week we shall. d.o tu:rther e~ples on 
brackets. the product ot two quan~1t1ee~as a and 
b -+c ls written a(b-+ e). The tag}om ot tb.JB produ.ct 
are .! and b -t e, Juat &B .. 2 and ' a:re the ta.ot<:l' s o t 6. 

S1m1l$rly the produ<:t- of {a+ b) a:p.d (o+d) 
ls wr.itt~n {a-tb)(c~d) or (a+b)~(o+c;\). The ta.ctors 
Are (a-t 'b) and ( 0 -td) • _ .. ;mach Of, thest (§ctgrJ! consists 
of two t,t;trQls 1 therefore w~ oail them 'b1!J21!l&.6 factors. 
(bl= two). · 

( 1) 

Look at the following reeta.nglee: ... 
t.-td 

Area =le1lE§th '1- breadth. 
=(a+bHc-t-4). 

~ 
~~b [~ c-- I 

(2} Area. of big rectangle 
=areas o-f two small rectangles. 
= a( o -+- d) 1- b( c + d) 

UJ 

~3) Area of big recta.ngl.e 
=areas of 4 small recta.llglea 
~ ac -+ ad -t be -t- bd. : 1- -;: - - ;-::--!c~ ~ 
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811t. t.nts·s.e t.br~~ ~~Qtf1.Ml,OI;l s.r~. ·th0 .sfJ.m~. . · , 
!~net (a-t-b)(¢;~4,) ::::o .fl(G-+ d.)-t-b(C+d)=&C+.S.d+b~+bd. 
s1mll1!1~11 Ja .... · o)(o • d) =t;,{~ ~ ~) ~· b(4 .. d.) 

= ac - ~ ... (be ~ 1:>4.) 
= ae • -ad .,. l:l~ -r W. • 

~~a ot re•~tlll~ 4=(.a :;;. 'b)(Q .., ·d) md .-.t- .~s equal 
1• are$ t.o. wh9l~ rre•te.ngJ..e mln~r:J. Qt'til$1," p~t$ eic •. 

£t!jAJ?; . 

0~ PS• , 861 87 .. ,~~1ns that .is $1.\14. $-bc>ut 
1!1ttGmJttt1 .. ~~~ett~ ·. · 

~U·§:~Z:~·()NS l : . . 

l.. Pi• $'t li(J$ ~ ... '• 5• 7 • 91, l:O; llt .12, l.4t l.$., l.6,,. 
19., 11. t.e •. ~2 .• u,_2,, ~6. Jl7 •. 2a,, 3o • 

. BRAOU?fS. JtiSl;;QJ i~;K:W~S:~ _ .. 
• '., 'I , ··, . •' ' ' , .. '•' . ' . 

we ~otn~ti,me.J. s~t b~Ql:te.t£,~ 1·tl$1(e. oth$1,'. l:lra(lket• as . t.ht 
foll,. ~~pJ.~ :.~hoW$#~ . . . . . . 

s"bt~$ . 4a. .... t' 1;> + t} .t:ttom S$i ~· (2b .. c > • 
. •· 

· ·Thi:e mt:\Y b~ ·1f":1.~~~; . Ca~, .o:- (~1:> ·~ Q)} .. [4$ .. (3b cH 
. \lie U$$ .a, d.tt.ter:ent shape of l;)r•o'ltet to~ tlt$ 

outside onet~J, otbe'n1.st~ we may beQome ·Q onfused.• f.Q 
ailnpllit;r ~hl~,.• "' .r ~st .~ell\,.'i{EI=· jhe 11n.ne.r- TbJtlao;~t; · 
and e.oll.{:n)t . !.J.k:e :t.e~~ oeA:f{!)re reroQ"'iins ·ou.tett· bre.tkets. 

· fbu.a Let\ ·~ <. ~". -. ~)J - · £411 ..... (:;b o )} = ra~ .. ab+ <:J ...... f4a .... 3'b ... ~) 
::. 6a ... 2b -:t'¢ ... 48 +!b + ~ 
= .4&+'b+ 2c, · · ···· · 

Tll~~e •~e d1f(e£~n~ ~hape.s ot bl'a.clt(ltS . $UCb. a.'s 
a. ... ( b + ~}: .~ ... (b +~l t ~· • b+ .Q, IJ:'hEiJ -.11ne" 'bra<:k•t. 
or v:S.ne\ll.turt lEt~ 11:, ts ~f.l,lle4, ts. •~etJ-7 tb.e ~$tle a.s th~ 
otner br~okEr&is •. it gr<:;n~ps tll~ t~rms tm.de:r 1~ together• 

on pg. 68 vthat they $~Y about SJS,ticams J)f br§cRe;a. 
Not~ $SP~~~a.UY ·Q~lple ~. · · · · · · · · · ·· 

QU;"F,fS1'IQJil!; 

2) Pg, 89 ~<Uh l. .~ J.6,. . 

·W!Ye .~JiS?:IONit . 

Pg. 89 N~s. 17 ~ 24• 



_,,,-

. . . . · 6eu"g . 
~-b.$. qu~J.r~erty •~'-ne,t~ons" wrtt't,:~n ()1\ 

~rei$i,Y $.:tl.d .~1<\at 9t ·. t.,h1~ . we•1t• . we s~ll Q.o $On;e 
.~~Vi$~011. ·~~amp~~$ • . 

S.UMMABX'i .· .. 

1. tfi!ii:~d;~~t~!!:~;~~t . ~.1 .;~ts! tef'Uls ~an \)$ 

~. i9\J!t1:QD:~~ . Whati:)V.,;r .1~ do tQ the· lett; Sid.$ ttJt 'h& 
tq.iii&.10n• ~l~~ Q.o .. i.t . tQ . t-h$ t-1Sbt. es, a.•. · . · . , · 

J. ?,rc>b*'•l:t ... L~t tl?.e \lntm~wn ·qua.atl·ty be x. 1~,.,, 
tb:e . qU;an t1 tY whi·Qh .~ t 1a 1ou.r a1ra t() tl~d.. 

~- ,,Blt!,i!~at;9.~2:ttt.!:Btiii;t .. i;f>;rJt:!,,.844 
,ty 

$ .•. Qrap}UJ: ·~$.ke indep$i~~nt. YfWilll:>le .· tl.I:JX16 l?,or1~on~$.l 
. ~- AAd.. 4~.PG11t?\~n11;. 1~Jl1$.Pl~. •lQng VE!r'~1~$l -~x1s.~ 

'' 

;RE,V.,{SlOJ. S;~Llji.il . 

~. ·fejj ~~1. ,aevieS.~~~~x. a.l~ . P<> .. ~v•~ th1r4 .. ft)¢8JnpJ.• 
tr(>m ; ..;. "'9, . ~~' ~m" <Jt.h•rs.vtJl1.oh 1~~ w~ut ~0 40. 

~· . ~S· .. ~-~- .!fttV~&l~~ .. Ex., . a.2, ....... Do, ~t~W. f~~)l -~~ample 
~ 1 • S5j . and. &lnf o.the~~. . . . 

'~ Ta.k$ a. ~9o~ ~:tA-o~h y~:.;o ~--~$-gnmE)~r~·~ and nott:J 
impo~tar.t~ pQlnta • 

B~Q?/ th~~~ ~Vi~ lOt\ f3~p~'$ W' hiatt .. OQ: MV.$ 
Clone t,o n"te as s.oQn s,s po-.~1'J:>:t,f> .· ·s(!) . that. .l 4a.n L$lp 1011 
Wt\h mi.Qt.a.~·~··Y~U... SJlSb:~ .. ~V~ .$~~ C~PI~ \<:>: •• ·W1th 
~1. ,o~M~ 41t,~·~1Alt~~.; 1~u lta:v•.• . . 

r:..r. !t:?:··. T.·· H \~. ri~~rr. ·. . ;:~11$ ---·~'- ··-~~-· . . ·,- ' 

~J;U.e p).~n t~ p~u.p q;~t.ltt.~e$ t(}getl1~l" bt. In.aans 
ot bra4~~tlll!• 46m~s ~~.v~ry us~M w~en il).r~tne <i>iit$ . 
PJ['Mti~Q.l.. prQbl~:fl , f.)~~ll ~s 3'PU. )'11~1 .. do t~S . ·wt~~· · 
f!JGm• . g~.rt$~44 ·~~Pl~fi' . t!!~r~ ~s.a et v~n. to t~' ii. w.~r~t~•r .. 1.~ 
tn~re>u~r .~t~t~~ .ll.o!f to. ~mo:Y~ ~-~eJ£$te •. ·\<>. t:ll~;rt 
them et,ei! Thls we•~ w1~l C<ln~ll!Q.e ;t~~ ";u,~. t.t:me be1.18 
ou.r wor~ . qn. bpaQ.k•ts,~ . bt11! you. -~13. JlS~. th:~m .q\11 te c>f'~en 
:in 1a.t$~ G~ple~Ji · 

·xou ma:v .. ille.Jt~ ~s~ ot. tl\~· ~011,, . t~mula.• . '-n 
sol,v·~~ tne Pa:'a.~tto~l ppfblemiiJ •~t t~r 1tb1s we;t;tlU...,. 

1. Th$ lf.1Pil.mfe!!nt~ .. qt .a o1.1'~le 9f .~$.,c!U.:Wi1 "X'"u=- errr. ln. 

2~ *.~:he ~~a..- ~· •. 1> ...... ~ •• ' .................. "'rn~ 1r r<). sq.·tn.; 

Jw ~~ Y,QlW!:i,tet .ot .'4 qrl~ndfilf whQ$~ .to\~O.:$S•eeQt1on 1" 
·A sq. tn• ·and whose lengt-~ is .L 1n.-== .AL Qth ln .• 
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EXAMPLE; 

~$~~_as ~pl~ l01 PS• 90) •. 

F!nd the Ar~a «?t 'tb:·~ uu&r! p~~te •. ae shown 1n b()Okt·" 
.trom ·whlcb _tour ~qut;il ~.emi.c.!rqles an<i on• .Qotnplete 
~t!:tl1~ h:ttve. _bet:tn cut ~\'f8.'1f• . 

· Lengtl;l. .9t on~ $ide of pl·a.te 1~ 3a tn•. 
; 

Jt.t'ea ot plttfl,e &..$ lil tlsur~ 7 (Area <iJf. eq• pl$te) . 
· · . . · - (~ea of' 3 ·1f!lole c1rclC;Js ~ut I 

= (3a.)"l. .. Jn-(.£ y- . j.o~t)1 

tsow READ . e~pl($1 .~o aa 1 t is expla1ned 1n the .boQtt. 
·001!1E.l' · t;o me ~t J'O'IJ. .callilo\ und~r$-~$!1$. · lt. 

, .SUll4ifiON!ai .. 
··, -. ·; ···. ··.'•" '• 

(a,) P$• .91* No$•·1, 5, 6, 7<, 8; 9,, l(),rclll:, 12• ··a.;, 14.• 

.
J._ 5 •· 17:t _1_·_ 8 __ t __ · ( 1._ n_··._. NGh .. S ;,. ~0-te -·.thf3. t _th_· ~ . f:lr:ea _o t 
a. 4 =! ba;se "lle16h~• . :tn .No. 17. note ~~~ ~ 
quad~~nt j.s . a .. quart~~ o.,- a. etr~l-e .• J 

laJ T _ _._e$t __ .P~P'e_r.. .A_ :_.~o_-, ___ P$• _ 9th C ~t graph paper t~om 
~e tot' _qu.e$tlon.a.J 

SXM QjJ.ESTiON~t 

:~.. Ps~ 91·~ . ~~· ?f '~ 
2. P6• 9.' .J . Nos_.. . ~!;1 • .~$ • . 
'• Any <)M of tkt.e ... tes~ f~Pfil:t'fi! _on pg,. 

A~ YQ'\1 Mv•. ~•~n. ~7 .n<>w •.. t.n algebra. w~. tttiplor 
~J.te· $atn~ ~1(:)~ ~~f ~41t1on, ~ b~ra..~t.to~, .lfJUlt1Pll:oa\1on 
a..nd 41v'-alon ~s 1n ~ltbm~t1o1 .9rtl1 we·u."~ .let1ters as 
w.l!)ll as n~'Q.J'IH ~g~~:t'$. lnQ¥ l'Je "$11$4 S~ln&l\'&;U;s•c;l 
a~lt})nu~t~~-~ , . J~o$t 10t. tb.$. id.e.~s s.m dev1Q$$ we use are 

· after. I!J.:t.lr j~~t . t)'. VI/Jrf. tlf#VI an~ . s1tra.~e . to u.s. . Fc>r . 
,x-.pl~ .•. to ,gQup. ~ll,o:~o qua:ntJ. t1e$ . t<ttget4~r. t~~ haV$ 
~0 be ~r~tll/ft•4 lll.l1k.:t 1;)7 rn~M.S . Qf ):)~~C~e\$:, ~- ~ t.~ a . 
~QD0¥1•Siil~'J>la~ •... ~nk ~l.•E1~11 fl'.n4 -~ls•Jib~~ ,r1ll be 
.t'l:i~l"' ~~$+e;;~ ~t.tl;>~eo\"' · · 

lmGAT~VE~m!Q!i~~- .. ,. 

tpok at. th~ .t~ll• ,0 WOC>l.•tl\~tket tePOt\;• . . . 

F1r$'t ~l$-S~ 
seeond.cls.ss 
Th1~d tia$$ 

~--------~------1 

fd.Ge ()r fall 
., ·~ ~ • •• ·,: J. • • • • • ' .. 



fbe ~tl,J.S ·"-114 mj.nu;s _.signs alwE"LfS hl!tV:e lppasing 
m~an!.nss ~ :tf tba plu& J!lttmda, fr#:' pro.t.t.\, the •~nus _ 
t:t'et!ld$ to.r 10$s .• e.g~ A man buy$ :(;wo aor~ta fGt $)0 
and. ~0 l"tSpe~tt.vG~Y ~nd sells· tl1ern. tor ~26 and ~4 
:t.$ . .sp. .lU.$ l~f.)$ ~:;. f:trst l?.9rofa~ ta £2, t.~. ,, l'de pln 
~!a £( ·~) • Hi.~ sat~ ,at~ . aeQon4 · ho~$-~ 1 s £4; 1. e-.£{ -t 4 h 

AnQttJ.l~.r e~pl~;,. Jolm btta ;tO/~. Pau.l lU.I.ss no mone7 ana so 
has a~nt7,. :aut, 81$1'lf:1 us() owe$ .$/•. _ · the shc>rtes1; wa1 
ot wt1tlne; down hott tnl;leh &$;(lb ~s ~s ll>B t.ollowe;~ · · . 

. I j , 

10/• 'Q/--

It-~~7 ~~- Sf"" .. 1esf,.th!n ~Qt., ~_he,~(lfQ~f! _we say he baa 
•5/~... J~J1.n bi$ <Ql~Jjqi&CB. Q(;,·; tbe.r~f:Qr~ we ~ay he: 
has 'tlO/~ o1;> J~~~ 10/•, __ . · . · ·- · · · · , · 

tJp $() ~I)W_\Ve 'h$,\te O~f WOrke4.wJ,1;h ~be~$ · 
fSt'af.Lte:r tb's,.~ .. zero ( ilil ~. tl4l't1Stlt i; _ h~ne~ we n~nt~r _ \ook thti 
t:r()ubl.e to. put tll:e .. ~~tm- ~ ;ro~'·- _ ;Wf) $fe ~l~o _tt.G\ _ -· 
~o1,ng to .4o ~t. --~~ ru~"~~~ wt we •na1.l k•ep tn mlna. that 
al·l .~'QfbJ-$ w1th :nQ :s~sn · ~" -~,e~t.~r \~. ••~· 

_ eu~ii n•w~~·- ew~e.t;e:r. 'n.an :~e~. w~ tal'];. 
POSifi.VE ~W:mb&rs., 

• .,.•' 'r • •• , '• -<;•• ••-of •" , k" 

N't~~l'f .l~e ·f,~ Rk&lrO a>l'$ _ N$1A.Tl:VE nUllbtrs 
an( w~ P'lt •$~~~ ~11. ~~ptit. . q;t :t,;;. ~•-• · ·· · · · - - .- -. · 

c- -4--~ ., -. a:-tl~to!"~·! !i!~!?'~-A!J:i~,~SJ~et~11 se~ 
~·~ , ..•.... :.1': ·:.,.· ... __ , ... ,~ .. - .. -;,., ·•' ·-··-··' 

Pp--,1t4v•. ~~te _ ,Nta~:tt'' ,~};)~"· . 

.. . A$ .-1~ -~~ •. ~~,~~ .. ts -~~11,- .flQf,~ng ~ew ·to you. 
i9t.l ~tSQ.1;, _ Wa.rtt _to . lm.QW~: _. Wb;V _- E!ho~g. 1te ~q ._ $.- _ ~ l'las ~sJ;.­
~t W$. ~til.\ .. J,..~1(, . a.~ . w~U:. $a::t tba ~ be -owe~. 5/•? . T4e answez. 
itH IJ.llt1.& l$ . $. ~~9~t~~ w~ ""Cl ~ti.t.b,a~a.f,~-~' ,~1VIi1Yfl' ~ho~•$e 
t-t:te ~hottt¢!¢: . We.J ~ . . . . . · · 

_ l3tt,ora :vr~. t:Qp:t·tn'lt) di•~~all$.1\g a$g~t1~e nwnber!J, 
~·~~~-- ~h~. f9\l• . -<l\\t:l$i!l,Qll,t! f~ir .. rf<'4\11;"S~~···· • _ . lt 1Q.U. f$el . 
<1tou.bt,t)4 ~l?()~t .i!!\'9' ~t _t.t.t~, ·~qn~l41.*' .. -. _ f~t~n4. Qr -~Gili~ ·to me.;, 

1. Job.n <>W~f! . ~5-~ _ .. ·_.· . ~"l'S. ~ht$. ltill.1thema. ~1~at1r • . ~- :ee••~ hai$ 
£~o.. .uow trttt~l:l. he.r$. _ ~~t:~r .q.r$. . t4$.~ J9~? 

a... I .qwe ~ ... ~n .. ~QQ_f.t.pp~e$. _I g\Vt; ~m.eo. ~~.~ ;~ ~l the.t 
~: !1$4; ' . li~W ~P1 ti.PP!~E) .. 4<i> i ~~ PO.~~EH~$-y 

:? • J t;;~ ~e ~( ~s > -• .. _ .. )P~-t.~r -$. 419 ~ . .. a~~ mtt~ll. 4o the two 
tos~tthtt'". pose~•$, !1 _ _ , _ • 

4• .I ·ott~ ~o 1n th• 1:)~~ HQW much mont~ must :.t get to 
P~1. tb1s and st~ll hav~ .~Q let~? . 

. $. What l~ : tt?.e ~~--~l'lE ~f;· ~ I e.gr$~ ... tc;. .J,~ay 70~ ~( '!·~0) to'r' 
ll;el.plng .1:Q~'l 
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poe. and then the d1reot opposite 1s negative • 
.22 is usually taken $8 pos. and down as nes. 

To the ~is usually ;aos. and to the 
le~i ne§• · 

"John walked -3 miles south", means that he walked 
3 miles North. \1hat do I mean by saying u The mountains 
are -10 miles East or Aberdeen?0 

Negative 
~- Ciireetion. - -

Positive 
--a.lreot1on. > 

Pgs. 99 and 100 and then do the following,:­

guESTIONS: 

1. Pg. 100 Nos. l - 15, omitting Nos. 4, 9 and 12. 

On pg. 102 1 10' wh$.t is said about the NUH~ER - seal! 
and about add1 t1on and w btraot1on. The same N!ee 
apply h~re as tor removal of brackets. 

9UESTION~; 

READ: 

2. Pg. 103 1 Nos. 1 ~ 30. (In Nos. 8 and 9 write the 
answers and do not first copy the questions out of 
the boo~ a,e we usually do.) 

YO\\ will find extra example~;~ to do at the end ot 
the tenth week • 

.... , ... 

TENTH WEE§. 

The tenth and eleventh weeks will also be 
devoted to directed n~bers. · 

Pgs. 105 and 106. . Tb.ere you are given the rules tor 
multiplication and d1v1s1on of poe. and neg. numbers •. 
Th1s is extr!melx 1mRortant. 

We shall give the rules here:• 

L1k:e Sims 
, -I 

Thus 4 "' 5 :::o 20 
( -4) )< ( -5) = 20 

a x b= ab 
( -a) " ( -b) = ab 

Unlike sims 
4 J( (15) = -20 

( -4) "' 5 = -20 
(-a) 7'- b = -ab 

a "'-( •b) ==- -ab 

O,UESTIONS: 

1. pg. lOOt Nos. 1 - 9. 
2. pg. lo8: Nos. l - 42. ( rlr1 te down answers only) • 
3. Pg. 108: All odd numbers from 43 to 66. 
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. READ Qn pss. :loS • 109 .. \Vha:t;; ·tll.ey -Sf.o\Y about br~~ke~s wh~n 
used 1n, conn(ict1on w_1tn 4ireot$Cl nwnbers. 

QUESTIONSl '·· 

4. Pg. 109: . NOS. ~-- ~ as. ( Ans~er.e only) ~ 
5· Pg. 1.09; .all ()<id n~~r$ trG$ ~9 ... '5· 

i.'Xl& _QUESTION§; 

All odd nwn~rs .. ti.-om)o . ... 64, P$• 109. 

· ~n \be·. pt/'eyioua . ·~~Pl~s; 'br-'aokets h&ve b'een 
u,s$<1 for pe.r.fQnn~JlS .~Q41~1o~, 13~'J:)tra.•t1c>rt;. mul.'t;~pl1cat1()n 
e.rtd dlv!.siqn.,. ~ .Th.e. WOl'~~n.g m,.~y, hOWCifV'~r, ·'be. e.rn.nged ae 
1n ar1tJ:unetlp~. . R.li:4J? .. e~pl:~s 6, 1, e Qn pg. 11, t,p l;l~~ 
how th.is . ~s d.o!Je• - , 

' '' ·, 

_ , .. ln .. ~d.d1t1on and eubtz-aet~o.q .l~lte t~u"Zns a~e put 
below ~~el:l o1;he1r• .. l-Q\l,Will.f~na._ ttlELad~1t1Qlil verr euasJ. 
Also .su.btrtactt~i';l ~·~$ e~FJ,f.; . ~t. ;you_ ~~•ct mote!7P,rt4~t#.qe to 
be .able. to :$P,l:rf:, _ _.a.9 t •a.sil1.. qu19~U and ool:'reotl~. 
H~n<;$ you a.~. g1 v~n .. a lJ!4~ge nutnber ot 113Ubt~e.o~1on $tt2JlB to 
a.o. ,fo~ ~~b\ractiO\B,, p.ot.e .. that the s1gnti ot ea.cl1, ot 
t __ he ___ t_erm __ • . __ li) __ ·_ ot_ ... tbe ___ low_er_.11n_ e ·Ire ~hat;!ie<& (mentallY:~ and 
then thta lit-e terms · ~re . ·a.dde -• -. · . · · ·. . . . · ·~ , 

91¥m3e atss §~. aM· _ 
gUESTIONe: 

1. Pg. 112: All od<l numbers trom l - 14. 
a. Pg. l12t. r;fos~ 1$ - Sa. 

The la.J?ge ~umb~r of eJt~~Q1s~s yq\l ha.ve_.ust 
_ oompl:e~d we" glv~n so _a.s ~() me.~e .JQ:tl ~xperts a.t. the game 
ot a.CJ.dine; 11 .subtract~!lS e~~. -1~. _a~ebra. I . We haVE! n~w · 
pre.o t1~t4 en()t'i.gh . ancit w11J . u~e ov,~ F.dttll. tbtt$ at ~a1ned to 
solv~- ·Q~~ffil~ p:rcib1etn,l!J~ _ · · 

READ: -
Exampl~~ .. 9; ao ()n PS• lo~J • 

QUESTIQNS ~ I • • •••• , ' ~ ' : 

). ~8• ll4L tlos •. l ~ lfh ... 

EXTRA QUESTIONS; I ••• I • " I 

Pg • 115; z.!'Gih 16 • 18" 

... - - -
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· · Diu:~;.tiS·. tbe· past· t~w we$ks we . ~ve .·learned to · 
make l.t$& of brackets .and to work with negative numberrh 
A short. stunm$X7 ot w~~ W:~ 414 \Vtll .be ver1 b,elpftA.~-

~RAC~ET~J. 

When rou :r~~nH>1\e oraoke"s, change signa when there ta a 
ne:6$-t1v~ $~gf:t .ln. f;tolli 1 bu.$ leave them un<lha~ed lt t.hete 

--t$ · a PO$'-t1 v~ "tgn •.. 

SUBtRAOtt*IS21,: 
• , ... ··; ' F . 

Cht:ulge $16llS. ~t lQw~:r ~lne and .$dd. 

IQLTIPL~CA?;IQN. A: .J~I:V,iSIONf . 

Like .si,gne s!V~ pl,.us, \Ullike -~.1gns ,rninus. 
' ' -

· 1/f.e ,.l•arn algebrf.t tto _ enable l.lS ~o S) l.ve p~~blelDS 
Wb.19h •~ .• Y. <i\Ol!t~ e.c-~o.e,u;t .ln _.Gl~~i;v .~~te. Al.J.. t.hes~. . 
p~s.c~.l~$.·~~P~Eil~ .1n 'Qra~~e'lts, ~4d·;• $.~'b~ral\tt,, tm.tlt. ·~~c" 
we ~"td ~itnPll to -~~ _ .1 t . $&@1 fQr ll~ .'When we wa.nt t.o 
solve prQbl~~·~ · · 

. _ Mt>~t pr€)b~~ms __ ~r~ _ .so).ved :by mean$ or fQl:'lll\tl~ 
~r f)'q~'~O~t\1 n~n.~~. \V•it ~~~1, .n~l'l f1~st .~ee wh~~~r w~ 
4a.,n. ~PP~l. q~ .. l\J~tU .l.l1 .. t:¥i(i'"M.t ~\\:&:>\~-•, #UJ;t,. ,, ~~ .... to 
$.~~ ..-~ .&. , t~VI J~C!~.;~o~ ~·. · 

. >' 

.. m Late~: :tn 'fjbli\J .w,~~k ~:ncl. elao .in the .. following 
twQ 1V~$lt$. W$ . e..b41l _do . s<>$e prol;)l$m~ . t() tt• qp th~ \~H."k 

~ W:$ b4tve 44)ne ll.l algebr~ _d~J>~llS tb1s 1Gf3.'ft• · 

REAl): . : . :. ·· .. · .. 

~ple ·:r., pg. llCh . . Note. ~t ~he l!f~e.ps. enclosed; in 
~quare bJ;'$.Olt$t• can.~~--ttt~d $1.1;1 ~c>on as the process~ 
understood. 

,~, ' ' ' " - ' ' . . ' . . 

~' · ·. . ·xn_ ~ 1Vln.$ the· tollow1,11g ~qua~~one s.~.Pl&tz. first 
t.·e. r~;nove . b.~tJltE:Jtfll c;;.r ,nt\11 t,tp1.f 'botn $1de.~ b.1·. th;e .t:aame · 
Awn:De.t- ~o 4o away .~ttl,). . the . tracrtl.ons o:r ~ ... l.=~k.~,, 't$rat@ • 
R~member only. that. whateve~ JOU . do tc:t pne $.1de . ~f thf;; · 

· ,eq~t.ion" ·~n~at also be ~'9ne. ~o t.he o1;.hel?; s14~·. : ·~ I,t. yo~, 
mttlttply, .. $~e. ti:!a.~ 1?~ Jn\Ut.lpl,;v ~xerz .terzn 9t :QQt.h. sl<tes 
by .the ~:$.tn~ ~wnbe:;.-,_ · ··· · · 

QUESTION§: 

l) Pg. l..lth Nos., 1· .. 2~, ~9 .... ' ' ' 3$, 41 1 44• 

E~pl.~ 2 Olt, page 3.17 t.Jl'l,OWs hOW yot1,.can use 
)'OtU" ~Jld.ll in. p~~to.~$.~ e,.l-3.. t,hese .:>P~~at~otts to tind the 
value of, c>ne .~t 1:4~ ~ovm.~ 1n .. ~. fq:rmtt,l~ tt '4h~ values 
of the ot.Q.•ra $ore stven,~ . 

You may nad 1t if' you..ttndtr~'f;,and l:iow a. .camera 
"lens Wt>t'~$. Otherw1$e :read the tQll. e~le:<i!' 
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gamgle.;: 1'he area of a t~e.pez1wn is s1ven by the fomttlf4 
.&. .. iii( a b) •.·. .wbe:re a. .. ~.-~a. .'b a. ~e. ~h. e .. pt).rall. el. a.·· 1<ie .. e '. and 
II. is the pe,rp. 41ata.noe between trht!m., (A trapet1um 
·~.~ .. a _quad,r~l~t.eral ®vtns.o~J gn~ pat~ of' opposite 
s~q,ea Ptlt>~~llel, . As· $n t1 Sl•re . . ·. . a 

· Whf.rtt~ <)..U1 AB//CD. · · ~i-· ~---t---~ 

rtna. b tt A' e;.4, ~ ==1.1., h -==).6 / · · ~ 
b c 

M§.w.ER ... •.· . . ' . t. 

QUES1'IQQt 

a) . Pg. llSc Nos.-~.·.· .'$1_ .. · .4_ • .·5, .tS,, -7. 9, lo; 11.,, ia, 
_,.,., 44t .15 .. 

. l 

Read Y$rtY ca~etulty \~~ 1n$tNctt<>na given a'tl- ft;>r;;t ot 
P6• 119 . tqr e~l"t.$ns .Pre>.'P~em$; ·t.hen. p$eA, ie~arnple .3. PE£- :lao. 
~t. i•s vE;tey .1n,te~'fl't>ing_ \o $o;l.t$ ~:Q:Eu~~ p~pblenua.. . ~~7 
:ma.~e ·~~~- 1}~'J$• .. b\tt tit 1tll .v~r:y .&rtl.~;lfying \() b~ &'P.le ~o 
.eol.V$ ~b.,m, . . 

QUESTIO!wJ. 

l) Pg. 12:t=: Nos. 1 ~ .ao •. 
2) T$St P$;pe~ Jh 26.t Pg. 1~1. 

EXTRA. :QUES~Jt:tOt~s.~ ..... _ ... 

:Pg... 124.. NOfl. l ... ~(). . (Ftfst f~~ wlla.t la $at~ ~bout tbe 
t.~n,$f'orml\\1Qn o.t. t<l~~~~~ .. , . . _ . 

---·····-
. [OTJ!TEENTH,, WEEJt~ . _. 

~- WtHI)k oQn<>lude$ _the woJ-k. ~n alg~btta wh1qh we 
shall dQ tl11s yea'f• ·· . to~ r~vts1qtt. t~:r th$ ~x~1nat1on you 
m•y wor.tt $VJ' 9t th$ . ~x:tt,~ : Pl'ac:t.tc,~ $~e~Q.2.,$es on P3111 • . · 
1)_a • 1441 $Sp~~ial~y the B_1.ple .t1UJ4.t~()~~ (t~_:PS• . '-44~ 
Also tey. tt t•w mo~~ problems o:n PS .. 123,; Nos. 21 "!" :Jo. 
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G EOllETRY ASSI GNJ.tENTS. 

(For the second six months of the Std. VII year). 

BOOK USED: "Geometry": flard and Dick. 

[IRSf WEEJ. 

During the first six months of the year we have 
learned the meanings of certa1 n rords which we are go1ruz: 
to use in Geometr;y: "triangle'; 11 quadrilateral n , "anglelf 
etc. We were not satisfied with Just ltnowing What these 
words mean in the ordinary way, but found that each has 
a very definite meaning attached to it. A point is not 
a mark on a paper but is only a position. Hence we know 
now exactly what we mean when we talk about:-

eolnts, lines (parallel and perp. lines), surfaces, 
@ASles, (right-angles, str. Ls., acute La., 
obtuse Ls., reflex LB., adJ. La., suppl. La., 
compl. La., vert. opp. La., altern. La., corresp~ Ls.: 
ext. Ls., 1nt. Ls.), t~le§. (think about all the 
different kinds of tria~s you know), guadr1later­
J!!, cirol;es (arcs, chords, radii). 

We also measured these lines, angles, triangles 
with our instruments. ne learned how to bisect lines and 
angles, how to dran perpendiculars and parallel lines. 
(A part of the Job or a good mathematician is to be an 
expert with his instruments). 

Then we went turther: we compared some of our 
measurements and 1n that way discovered certain properties 
ot geometrical figures; 

e.g. The int. La. of any triangle~·2 rt. Ls. 
Also, if two lines are parallel and a third 
line cute them, the corresp. and altern. Ls. 
are equal. 

By constructing triangles we learned under which 
c1reumstances two triangles are equal in all respects. 
(See whether you still know the t~ee instances). Ue 
found that these facts or truths are very useful in 
solving certain problems by drawing figures to scale 
e.g. to find the height of our churc~ spire. 

For the next 6 months we shall deal with these 
facts and ma1y more from a theoretical standpoint. 
We oall it theoretical geametr.y. 

THEORETICAL GE~~ETRI. 

Those of you who are practical boys and girls 
and have practical fathers and mothers may not like this 
tenn "theoretical" at first sight. Tho{ say: theoreticS. 
people can tal~ a lot but can do nothing. We shall see! 

The facts which we discovered by measurement 
(and also some additional ones) we shall no\7 try to prove 



· lPy t~'l~l> .!.- A,~~i..J.i~~4• :t<"'Q~ ~Mmple:• bJ·. tli&~urlns the 
t.nt. ttn61$ti'.J Qf $.- . ~$ ~b$i~ ot trJ.ruiSlen W(' tound the.\ 
t~~i~ at~ $lWa,)"$ cee to 2 r'-&. 11$• t we ~!\aU p~ove thS.s 
eNn.Q f.fl.Q,t b; ·at'~en~ hft,sed ¢nt. p"~Jre l~aeoru.ns, 

11:1e atg_ : mnen_ ts_· . Qlt' ·Gtlaa.u,s$1on ebt'l' arw_. ·· . - such 
prop•tr t)r taiOt we .ee.ll a_ Di2~* .·· -*(t Gbt).ll have a 
le.ir&ti ~btr Of tbet;JlfGml~t- ·t.h9 one~ a.setl upon ~notb.e~" 

The polt'frf~o%1 u'llderltr~ &1vea U$ ;, omataln . · 
11\.f~me,tton -t\bou'tt the tl.~r'e ( W.tt~ ~1!4·1 !t ~r ~tbssls · 
t~r !J."$U) ·• 

~$ P9rtim ·wble~ 1$ not l;i~~l1M4 stv.ta l.he 
P.~O,p$rtoJ' Qf ~$ f!~ Wb1¢h b&O t,{) }).~ PQVed,. . 

llW the Gn~tla\1Qfl Of theo~~ 1, a-. a.n:r.\ J. . t'*' a.~ -a.l.l'eatta 
· - :tlmll~ rJltJt th.f!)fX!·•·· ~un t~~~l by ~-Art. . .· . · 

·~ . If• rJn.o' we.· bstv•prov~ a tbQQ'~Qm w~ 1'nt&N .~lwars 
uet 1t1ht~r \he~l'e~t. T~e le.~r· ~beQ"me 1n _t,b~ bo•- , 
tbent<>~e 4,e:pen4 t\POn thf3 E~~rliGI' tneor"etlia,., la. 'heo~. 
J, aa we ··h$11 ••,e-., ~ ~ e;o:ttlS to me.~ use; :~f- tbSoretn 1. 

· R~mb&~ W$ mu;$,t Gt1fe a. J?-e:aeo:i tot:' f!f'e'I!'J ;rte.t.e• 
ment vw Jntl!ktit+ t~~t~~Uns ~"'~ tttltf>~ tor ~t."-:. .f~optt 
of oQu~ao ;¢,oll"\8rf.."l e•l_t~E:tvl«•n\ tl).qte. · For eampl&;: ~e 
ll~1¥ea or two •q~ ltnaFJ -~~ 'heln~~~J.,v&$ :equ14.. sucn~ 
''"~ W<* (19.11 All<».li• .. on Pfl• 46 a few 1mpr~·kn\ 
u14~~ $'~a 6lvan~-·-· . · ·_sQG t1Ylt. an vJ'tl•"'tana. \hfm+ 

.&i€1! th$· Pr1l0f tif' th~4>l"&ln J·t HOt$ f,he ll'bfJPEU 

t. flg~-a. 81V«JA (brP~tlt-M1G),j 
J .• "q\lUt..,d ~Q PWVO;, 
4. proot. , 

lou -.~ a~at; temtl.l\$.r wS.th tbe f1mt J &t$PIJ ( ff& ue~:~d 
t~-m Wt. tonu· ~- U~~~~bt 0~ OOJ!llt.NO\I,Cl$.)* , 

lfo'" ltte neat w•y 'the •teps fOllow fn$ ~I'U2\hea-
l.rl $lle .Proor. No wu~o$1S&J7 no~*' ~~e UlG4~ ••a:tno»a 
f>OU11i;.li a lot l~ e;eo~t.t7. 

\i1\b$'llt l.oo~ng a\'"~ )t)-ok ul~ out ••mple,tb 
t.be proof of Wh$~ J• · · · . 

lt theJ:-e lt 8fl¥'h1~ $t tnl.$ ·ota.ss ~t qulte 
olearr t~o 1<F4• eoao $M ••~•• 1t wlth r.nC1 bt~to~ f® 
co-ntlw •• 



'{ '· a. 'rh~orem. 2 l$ . t}:),~ £Qlim$E. Of, t~efJrem 1• tbi$ ~ t.l,fiS 
t. he... ~.· !~f ~.() t .~'h··· • ·.~. ~~; th$." 1-~gutt-e.i\, :ttio ~~ot; •. t .. ~ .. ··,. a.;,.j ~ d 
:tn~ ag~ tid,tob.etou .q~ Tb·~.f l,.~ ;tne .atY~Jl ot. '.17~·. a .. · 
l'O'Q uie.y ·t.h.i~ .it ·unn~4~s~aey t.o gtv~ a proQf <!f the · · 
cQnverse: ~f a. t:tl);eGl'ellli•· l1u.t think ~bout the tollQwing 
$tta.~:£D.~n:tt ".A b.<Jrt3~ '-1:J ~n .~n.2.ttl~t·(·~·. IB ,.the opposite :tlrtt$ 

·No. t.o~~1. pro~ra ()(. ~:tl~~:rems l ~nq.· ':2 a.;re gt.v.~n., .·.T}ley 
.~r$ .a)t,i ~· m -~ ft:.1 g, .. th$;t 1a,. -we qa.n $·ee ·~nat they a.re 
\W' l~om the flgur~s •. ( Th:Lnk ttbou.t. the d.eflnt t.lon.t:J 
ot a.n a.ngls., ~~ .. t·~ .• ~tr. L•) · · . · · · ·· 

!t'h.~· r"'$t ~!Ui'9f) ~heo~it\s .· $r~ a.J,.l.. .oori~~f'tl~ w1~ 
ari¢1.ea. ""OUM ·.a. . no.·t• ·n.··... . . If' U'OU. ~a.a... . • .p·::p· .. . _,.;t.t: ·. At$ 1n vou.·~ ~=t -·:r.- ri/lj. f' 'A J' ''?it ' _..-g)& •wo; ~ ... ~.··- ,. . : .• f1 '· ' _ '· · ' . ft ~-· ~, • _ ; . . _.,. .. ..-, 

\e~t 00()1£ 'y()U _,. un4·~-t.a.~d 1;.1).$ .above b~tter •. 

1~ :o~ )'qu· sra.ep ~t~ U,l~aning~ i)t tll' f.();l.lOW1 ~ .~ompl.telt:: 
"nWt.~~\t.on~ tb.eo~~Ui; _S~ati·otn, c;onv~l"'s,e ot ~ t~EiH)rem,? · · · . 

Le$-m, 'hltta :~tl@$.~a~:tq~ (4)f. ~h~opem$ ·~;;, e t;tnd :t. . 
( The&e: .,ll,tr.~~ a:~e. tb~ , 'PJ:>l,.e!t~ ·. ot . ~ttr .. g~Qtp.e,,1,$il 
bu.1ldtl'JS) ~ .. .. ' 

.. ·' 

QyES!ci. o. Nit · ··-~ , ... 1 -. - "'' ' .. 

two st.r lines All~ CD . ..... • . . . t 
'-nte rsect1as at 0. 
EO b1~e(:t.~ L.AOO,, (Angt.es 
marked. equ~l/, and. is . 
Pro<l.uoed t~ Fj 

aesa~~!t '" proy..tt ... ·1;iba~ or ·· ·· · · · ·· · bls.eota L.:aon, · 

6.1-b-tC=••u 
also d-re +f= •••• 

. ~ ~Tb-t-O=<l-te+t..~ 

A D 

B 



jm('rJM .,9Y:.WS'l'IONS:l . , . 
""" ... -· ·. , ,,-·_·. ·Y~ 

Tnose Wh<>. ~'V:$ f¢UM f:,h~ $.bov$ •a.ey WS.,'f S:'t.t~m:Pt t.h~ toll.:· 

1. QU~$.t1C>ll. St Jt~ES• 4?• 

a, AB,_ ·Oil .~~\.~~-~ct at Q,. , J:i;Q,• .lrQ 
~~--~-~ ~$ • AOQ ·• . a<)I) ~~~p • . .· . 
( :mq~Ql polnta. $re .tnarkett, 1n . th~ 
t.~~) • l;'~~ve . t~t :&19" ~nd: OF. 
~" J~ til$ ~aille s1i,r~ l1n~.~ 

£._A __ ..!:..,~/_:....:·--· -D- F 
f-; . 

0 

(:_ .. 

FQR .and .P~ ~t•$. 'b\VO 11\13, $Uppl~ _);,~-.. . Qbi!l. QNt b1S,C\ 
.its-. PQ.R!j .JiQS te.SP• . . .. ~QV~ ~ll$t. JJiQ .~ Pt#~· \O .QN. 

:tn t.be. .. t1nt t,):W$1£) taeo:r~me w\fl prov~a. certa1~ 
t'-.~t' abQlJ~ yl)E$ :a.ngl<?a ·_ t'cJn;neci wilGl'\ . .l·tn~~ .~~t at ·e. poi.nt. 

_ : · .' · ' :ln.· ~h~(i~(twS 41 $ Md. 1$ . W~ "'G 't». W(l)l"k W1 'th 
gar,allejj;·.,.11UJ.i!·. . . . . · · . 

{ ' . 

Let U$ fiz;.~t it'SV1se a feVJ potnt.s abolii 'tJ• 
• , . '··- . • . ,, ,·.. ·. "; ''• ·I ··, ...... ,. , 

1. Wb$11; dt;~. V/(;1 ~~l ~l~' 1 ~-~ A!;? 

e. a~lJlP~·-~·~~ . 
~;.a, .. ARC,, HOE ~ •, •• ~ !> • ~ '•·• ts. 
t.•~ pao .•. HOJ~; are · •••.••••• -~ • t.s .• 

A 

D 

~S ~ BOF;; Olil) ar:tF • • ".il! • ~ • • • . ., 14$ • . t: -'------=-o-1------ F 

~!'* !HDOH, . ~~~ ·!!!:~ • , • ..,. ~H· ,. • • LL: • . J.: 
ilolw .. A 1 1/il\iiS: ,..'"! "? .. ,~ lit • • • iii <o • 1; • >;;> • • • v 

U.~ DHO 1 60F ":r:e two • • •. .,. ·• .lis • ()rt the . IJ&m~ s 1<1~ ot AS • ------­
Lfit• Atm'f AHO .~ liOB:,t IOf are . ~ •. Iii" •,. • • • .. th 

'Wha.t ~$ p~~~l.~:t. ~t~t$$? . . . . 
Mentj.on some P•~all•al.l"nes ~ft. .. tb(i!· ~l.$Ssnma. 
DQ YOlli tb~~ all .h.o~1$0n~al lln~s. ~r*? pa.\t"al,lel? 
»~ you thi..llk. all -v~~.~~~$1 11n~~ .~~ pa~!lllel' · 



.. 
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4. ~~t ~~t\ we di~¢~V$r la.~~: tterrn e~ettm~ t.a~.ly. ( 1 .• e •. by 
m~qutl~ itl $ SBGl~~ .in. 4 1~;;!6~ ~uznb~r ot ~aSfil$) abOut 
~o~sp. an(). alte:rn,. Ls~ if' .. tb,~ ).~n~s Ol>-•· EF ar~.p~rallel 
·.f ~:n a'bov~ t1 StU:"~ ) • .. . . · 
G:Qq.v$~S!~l~ . What dt<l we d1$et:.rv~,r e.~ut the litl$s q:p, EF 
1 f · tnt C?~~&tt!) • . ~nd , ~-~ r~-t'rh .J,is .• . .. ~re .~qua.l·? · . 

Thus the d.ite~;ion of 
.. AB <lttt.~~ from the ~u.;t.$et~on o:t 
.. ' FE lJJ 'tfh~ ~~$ . tim Quit~· ~$ .. th~ . . .•. 

41."-cta.qn . ot OD 9-~tf~~{:l. frQJn ~~ •. 
. • t .· . . . ' • . - 1"' . ~ 

He-n.e~ .A~j .QD ... P~t11t tn ~lle i$Arn~ dir:~~tion, .$nd; 
the~~tor>e AB 1$ p~~FJ.l~.~~ . ~9 .. QI,) .( se~ .Q.~ttn~·t!li>n ~f 
l.)~llel 1~:nes on p~. ~0 )-.. .. . . 
Oiot~:H Hh EP:ti~• PQ.D &toe cot:;i:'~~P• Ls.) 

Not•u:t. 11_ h~ Pt)_JJ .. f:.t .. o·Xi .w_tt.h _a.ou_o_1e _l1 __ ne;s_ 1_ s th~·-~roth~s~i\· ... , \· .. ,,' .or gtve~-, . the Qth~~ pa.rt, ls ~he oonoa,iti g or th$ 
. w~eh l:l.a.s tQ ~ prqvet\. . . ·. · . -.. · · ·· · · 

· · -~. fhi'. tlleQr~ 1~ $leo s;~1~t1o•. Jti$\ ~ theQl"ems 
l ant ~h .· _ . :tt.a t ... rv.\h 1~ ;f!Glt-:ev.id~l)t. f,~~om the : 

. tisu:rec .:n~n9.~ .rio .P.t><'Pf l,a g!.v~.n .11l the book.IJ 

At once. t.he fo1lc:>w1ng question ente~ the 
1nt~r-eBt.e.C\ minat W~:L1 th<il .lin.Qa s.laa ~ ·· .!Jr.w$llel t.t two 
··t~t::n:::~~:e T~~4~Ut;''Ps• ~t.·~n$;~;,;s~~. !i:~ · ;~d 
.tl. thtl'4 t1ol14lt~o~·. -(~4~ .4ll~~J) when 'li~$.S -.~$. pa~llel, 
na.tae+tt: ~h!i\ln. two an$le~ .QP, .tb~, ~~- e.l~e Qf .t~ ~ransver"~ 
at@ .~q~l .. tc.) two. l't. l,i!• ... , ·. · , ·· .. · 

• • • ' ~ j ~ ' • .li . • 

REAn~th,e Pt~<!'t ~£: tl:1,eq.rem :4( 11).Jtnd .( 11~.)·t it .i;e qutt.e e$SJ 
· t.G tU\<l•rataf34• .. N<:;t.e, t.ne l\'f .at; .a:;r.,a.tt'$~'~e .~~~ t~ vm.~cli 

~h$S$ tm·t:ut~$m.s E,t~e pr'o.ved.!i · . (n~- hypotti.~$'lal. mee.ns 
"l$ $~. ailVt.H'ln) •. · ' · · 
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Til.~ ooudi1/ione Ulldel• wl_d~l::\ s.n:y two lines .AB;. CD :will. 
be . parallel when cut by thEf tr.aneve>.o~$a.l lil:f 1 · a~ g1 v:en 
belovn"" 

1. · Tb.e .co:'~~sp • 1.-s. ~tt$ t lf; 
~q~l. $.,g. __ L.EPB=;L.,.PQJ)._ 

. ' . 
2 • ,. tne al t~:rn. Ls. must, be 

.,;q.u.a.l.. e.g •.. ~"APQ = L.,;FQl) .• 

:s~ · ?!Wo 111.t.er1~U" Ls .• on thf.f s.am.e 
e~® ot EF ~u.st . b~ _ ~uppl~l(t~ntat;7 . 
$.•$• L.Bl?Q+.L-.PQD'=? ,t. l.t$·• 

F 

. . . Is the .. qgnvfi}~i~.r;t' Th~ 4 t+il~.? (St.a.i;;e .it.). 
::s.:n:~~r~tre t~ .Pt'9V€S ·.1< .~ O\W ~mal ~~ not ~9'iiors$ 

~l:teQl'f>tn · 5 ate.te.s: It a .et~1.:gl:tt l.tn.e 4\1.l'G$ 
two parall~.l 4?tr~1gb:t .lill.~s, then · 

't·~ .. ~qr:r.eSJp •. ~a •. a~ :e.<ttta.l·•· l:PB• SO) .• 
til-e' tl1. ta~. ~~~ * ~ife ·.~qual... ·(pg., sa) .• 
t~ · two lnt•r1eJ'· L$ ~ i!ln. trh~ ~ame $~d.e Q·f 
thf;! tt?s,sli~v$1~~~ 1.\1~ ~t.q;ple!llentt);ry. ( P$; $2) • 

t~ote:{'-'l ,.te ~~.~.onmt~c J tb,ink .·~PQ1xt 1t .til ~tm$ ot 
<itJ.'\~ot1on • . I . . . .. . · · · · · 

(~1) anti (1.11) ·~~~- pr:qv«lo o~ pg. $~. . .~ t~ pr;'oot. 

~~:t'OJ?e ,i$1'1SWI#fJ,r.&g tl:le. f~ll.~wtng (lt1$Bf,j.G:A$"J•OU 
mlt~' .know the a,~'Ui~tl.i,a~tQI)S .. ~f t~-e·Q~m~ 4 $.1\d S ~horousnl;y 
s.nd tr!)($~ 'be Qb~ t.o prove ~h~Ol.'~ll1 4 -(1.1} .~41*'1,1) and 
f ·(l.t) lmd· (111),. .··.· C4.4l$e_yQ~~-qq¢~. $14 Vlt1$~ ·Q"-t the 
pro_ ... ·. ():tS -~· .· t_. "'S t~ . th_ .. ·• e <?ll.· ·· ~ •. '!l way t·~ t ... ¢st ._w..·ii_e. '.· h. er 7GU. .tm.o\'11' 
~b.elll• .(.J,:nst.~at\t.Qf v;a.tng th~ G~ee~ le~rtersoeJ(j, a,~- t<Jr 
tb.~ .· aJl$l$tJ .· UJ!I$ .. th.~ Gth.el'· WtaY of . a:r..gls nat~~t®~ e .•. g. 
J...DEF6 L.A,lrE fi~9") ·.. . . . ' . . 

~ . --

CC1Mt to. me 1f the~ t~ a:nrt~ng .10~ . do- not 
U.'lid~"'il.~l!d; . in· the~~ · prqof~~ ·· · 

$~E~1!l:O~t. . £ 

1. Y~t' w~·Q·b, ~ond+t.toM wlll. , . ~ 
(t\)_.. p<~1 ... -.l!e ___ · ~---~ral_··._-l_.·_¢ .. ·.1 __ · .. _. to __ .. ~~- z·. f'(f\C_B 

.. .' ' . ~· .·. I ·~.'l L • ' . 0 • 

( o) HN .· bf.' P$1'~1.1~1 . to p. . 
.' ( ,1$. iJ W!q'?. ' ' ' . (\ 5 I( '"'---M 

(.q) 4B. b$ p~r~l.el $o or>._ c. 1 

{ ~1g. ~) .li'hJf 

a. Do, q~est1Qn.~, ~, _3 ¢)0. .PS• 53. 

J· .. · OP• ~r $~ 4~wn, P~xt:a~:nd$.er~~r.;~'O ~·&t.~$1. ~ line AB. 
GiVe tw() _lt',!J$~na Why Cl) ~$. P$.ral1e3;- tQ· zr•: . 
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Xt you s,ta.nd on th~ groun.d. lookt~g u,p S;t a. Jllan 
l)iar:Jd1ng on the r~ot of a bigh. 'bttildifl$1 you~ \9.i'lgle 
of · "la'fatton .+$ ~qu~:l to n1a angle .Qf depress ton. 
Wh.V 1s t.llis-? 

· :l:his we-sa. we aWl . do a. te.w $X'$J:~C1$(l)$ on 
pa~l~~ lines. · ... Bt?f~~ we .E!$~U.""t .'Wi~h ~~. hGWfVer, 
ret\4 ov.;r 'l'REOii.m;I ·¢; on Pit•, .ss. 'rhe p~of ot t,h1s 
'trh$orem lEi based· or1. t,b,eor•ln $!t. It Wi:i;e not qU:lt$ n•oea ... 
. ss.r, to stve tfl.lla p);"Cl><#f. &i:J tl:d.s theore.m 1~ al$Q 
~omatlb. Of the.crems 4.,. S and 6 Wh,!Qh all go aba.\1\ 
pa~a:U.sl l1n$s, ·t~·$ th$O~em .~s 1i,.he l·e~J;st impcr tant • 

. ~tJ'ESfi;ION~;t 

1. ln the ti~Ure ~, . ·oD and !iF 
.a.~. pSJ,.al.!el.Jtnes ar1~ . . 
.li.. ·®B :o 44 • W,rJ,t~ dOWtt tht 

A 

p 
t ----+---- J) 

i',)j 
Ciii 

v~lf.lt$ t">t.tlh~ 9tb.~r apgle~. 
&1ve ~~sone~. . · · · 

~~ee;tteh. .4 pg. 54~ 

s £ ---::r---- F 

H· 

'·• Q\lei1*'~s.on. 12 P£• ·Stl~ ... ( Q<~?~ tl).e $t.~;'&)$ 1. tis~"·• 
2. gl'Vt~f~h 3. ~qu~toe4., .. 4.• p:roof. ) 

4. ?a~all~l llr:t~e~ OJ),. :mr are ~t t>y AE 
llt~ M &Jlcj, . N . ~~·~P • ... _ . Prove t:P,a.t tht . . .. 
'Qlaect.Qr -qt ,~.A¥D ~a .P~al.l~l. to th.t . .. . 
b1.~e~rt,at.;r. of t.~~~a_, _ l ~iv~n, r:'qu~~~i,. Pt:to(Jt). 

S• Us1ng only .:rou.r wler and etl)mpassta, 4r~w two l.ln$s 
· ... P$rallf;tl _to .each t)t;,h~r, ·the perpendicUlar .~etanc~ 

be·tvu~en tbem b~:1.M 1.,5 .~t.ts. . f.tl~~ «raw t;:yo <>·th•.~ 
·· ·· p~ra.:tlel. .... ~:t.nes .. e .. :u~tlng .. t.he. fl~t.. ~WQ .. ~t.·.: "18l~.Q· ot 

45° • . the CU.stan~~- .bel!!t-wa,~~ f,h~nt bfi:l~P$ a lnQhe~jl · 
Me$-f:Jtw• . ~e $-ngle·a ~t . ~h~ quM~tl~:l't.,~ ·. l'Q . ob~1n~ • 
. (Note: .. 1.<! Fo1~ tli1tJ a¢a~:t:t~.'~e .oone~~tt(!~r it•;• only . 

, ~1-$-r ·~Zl<l. OQll)pe.ss·e~. · .. ·:rou ~~N .. nct.. ~a~ 3"¢t,t~ P~9~~tor 
~~Q;$pt f()r m•tnti'itlS tne angle$ a.fte·~- th.~ ftstW~ 1\ae 
· b$~n eonst&'Uotea.. · a,. su..o~ a. ou.s4r11a.t~~a.:l. Jlitl'l lt$ 
~ppost t~ ~ides pa~$li~l i.$ ·c~iea. a · PA~tt~oc+R:A.¥. ) 

~ • f'-ll tlt\ . the mt,·t!} $1~ ,patta . of . ~he t;a ll().w1ng p.tt~Qt'.~... , 

.1'\El)·. 
~ ~ 

\V~ h~ to 4raw a '-1ne Qs pa:rall~l :to AB ,or CD in 
ol;'ld.etr to prove th:61 requ.l~$tl f:a.ot. S() ta,. Wi.l have 
~en ab~ to g1 ve ·~tU" proor.s w!thot;tt JnE.\ld.ng 
$ddlt1onal .constmQtions to our t.isu,zt~e- ~t 
$OJ11etlmes as tn the above we hale to put .in Vl't1s ate' 
eo at;J to make 1t po~stble to p:roV$ the d.esired.·raot,. 



The above Ques-tions must ~ done by ~v~~ one .• 
Come and snow them to me !,\$ $oon as y-;ou have tin aheli them. 

EXTRA,QUESf.IONS= 

~osa who hav• round the abOve easy may tey the tollowlnl)t• 

1. Quf!llstil)l\ l4. pg. 55., (He;oe ,yo~ will ba.Ve ~o ~aw linea 
parallel to ~t;B or CI> t.~rouf5h Q $ltd ~brou.gh a. #ott o:rder to 
prov(it what 1s ~qd.) 

2. QU~Bta1on 15t PS• _ 5$• ( 09tua·~~C>t1QXU Througll 0 dl"a.W. $ lim 
II AB or .Cl>•) · . 

:5. Qu.~$t.i~n 9,. pg •. 54. · ( Ch>nttt'tl~tt.-on: .Prod~oe DO; FE to 
miiilet ea.cb. otb,~.,. •. ) .. . . . 

so tar. we l)a,Ve do!te s~:lt ~beorettnu-

A. The~Ji'$1llf:\l t • . :e., .. 3 ~·ali~·- wt th. ANGLES R.OUND 
A POINT· . . .. . . .• 

. VI$. ce.n .. ~l!ne?s•. $tJ..1 ~e .. ll:a.V~ .laJ.d. aJ..lC. br1¢k'P or (.)Ut 
seu1Jrn~~r$.q~. ~~-1~~ •....... ~h~t:l W9Eil~~"'' .~~e. s<>.~M ~o . !bu1'14 
·on \ll.es(;l .1;>.~1~~$. bJ. 4()~11S, 'WC) .. -~e()r~tn~. _ . Tbesf tw'> 
theGrentt$ . Cl.$al. WitJ;t ti(ie . 4NQJ.,ES. OF ~1'-~X.l.N~L Ft GURES 
( Tneo%'$•ti! 1 e.:nd.. 8) •..... ( ~"' _ ~re . ~eot1:t.ln~a1. f- ~res? 
What ar~. ~h:r~u.~~s~d.e4,, fo"Q.I'·$1ded, . .f1ve-s1de4,. - • ... . 
lllatl1-S1~ed, re)qttl!:n.~$l.. (1.$ll~fi"I-~all,~di r$'speotiY:el.J'?) 

You v4~+ tl~d 'tih~ pro(!)t of thec>~BL7 (PS• 56) 
very ln~~~etit:-6 .j . A ~Qnst.t,-uc:ltton 1~ nee,~s.ta,ry to prove 
1~. 111·•·• lines -Ill.~ a.d4e4 to.t~e slven t'J.~$ ...... 1n thts 
Oa$e one sid.e Qf th~. tr1~~~e, ~s prodt,tc.ed. and a line 1s 
Q.r~wn parall~l to _ OQ.~ o:r ~h$ s~4~e .or ~ll~ triangl.·e. 

Q.UESTIOtii ~ 
' , c- , I-,.. • 

1. 

(to be 4-Qne only ~tte:r .IQU. tUldtn1i~4. p~•ot Of ~· 7). 

Wht~t)ll of .. i;ll~ ... tlr~~ . 6 . ~:Q,(;lQre~P$ . ~:re · ~~~"-- "t,o . p~~ve i'h. 7t 

f::?:~ ~·~~a':f}t~w~:t:·;~~~ .w.,: ~t: .. ~~~ ~9t;~t~oA. 
(Do· thls .. qt1et.Jt,t.Q:n Wit }lout .. l.<:>()ltt:ng -l!>t. .· 701 ~ boQ.ks.) , , 



Ot~? properties ot a triangle w~ch follow 
.dtre~'\1.11. on \\b.a:t na.s l!~~n Pt'o.ve~ tn T.h• 1 · · 
()an nQw be :sta.ted: 

.a) :In th.$ figt;U:'e L.o40D = L.ABC -t L.B/LO. 
( St~te tl'ii.s 1n vo rds). .. · 
Also L~.AOl) 7 t.. ABQ or ~. BAO • 

A 

b) see pg~·so. 
c) ·Ssra PS• 56 • s --. ----.l.c. ___ o 

sucb lrnPQrt»ant proper t1.es . w~cll follow F.ts a 
consequ'$ne~ or~ th•ox:oem Just Prc>V~d, aJre.$tated a-s· 
tJOROLLAaiES t<> . tba1i tne.:rem • .. ·.On PS• SQ· y~tt will .. f'-nd. .. . 
\ib.e t~e corc>lletrle~ on. 'l,'n •. 7. . . Especially . coroJ.la.t7 l. 
1s 11~%7. 1mpo}:"t,a.nt. Tb,S$ o<;>roUarles should be · 
re:tn$ml;)e~¢1 . ~Xl. conne.crt1o~. W1 t~ tpeir resp$Qt1Ve ~heorems 
.:,a~ we zp.~ w~t 1i<> t~ee tlilem in provi,ng la'\';er theNeme. 

SUESTIOJ;iS;' . . . ' ' . 

3) :Pg •. 57 • .No •. l. ~. 

4) ~upply tl1$_:SQ1•~~pgp~rt~ ot. the f.QllQW~M pre>ot: 
(.;No. ) •.• P8• 57) • .. · ..... 

.(J:~:,:e,~u ~ p\ .•. I>~ ou~sidt • etr. line ~B. 

R$gd •• to .moves ~lia t tr()m· .P. only-
• · ·C~Jne perp. can be drawn to AB. 

cons-truction: . l)raw PM perp. t9 AB. 
Dre-w ettll ·ot~t' l.1ne iC to AB. 

. ~ 

Prqot; : · J~.•. P .. _¥C.-. ,. •. :*·• ·., (be9au··· s• PM .J.!.·.AB.) ·.· . . . L. POM "- •••••.. ( ~Qa:qse .. ~ t~la;ll!)le 

p 

~an M.ve,q~r. c>)l' . ..-t. ~.. · 
. a.oroll~ey ; , . fh~ 1. ) . 

·. t3 

• . PC .1$ not pen>~-· to AS. . , 
S1mi;l$.r'lJ' .arw ot~er.11newh1oh we dr.$iw f.;"om.P to 
AB can. be pr~ved· !Ot feD!•. to. AB. 

:. PM ita the Ql\l;y perp. ~hat qa.n be clrawn trom 
:P to .AS· 

$} Pg. 57., No e. 4, 5,. ti, 1t 8,, fl• 

''!'he .. eb ove . mu~ r,· Jl&.' d()p.a . 'Qy .~Y~£l()J19 ~ If .YOU 
canna.~ und.•r~;t,.ant#.. a. qq,$1;'-Qn _ ()r $.tfl.t~m~n.'bj. ·<.J. scu.$s 1t 
with yQur.tr~$f,l<is • . Xt th~y 4ann.~t }:lelp y-ou co~e to 1ne• 

J@CTRA. ~JJ~STION!i: .. _ .. 

. . . ~o~e wno .llfa.V~. C,l)•:plete~ ~lie rat>ov~ rpay at.t;empt 
Mos. 10• 1·:1.. l.2, 14, , <)n pg. 52 •.... 

4li!t - - • -

. . Tb.e .ta~t til.~~- 't;.l)e sum. 9~ the t~fi!l -. ~~s ot 
rp.n.f tr1~ll$1~ .1e 1~0° i:t:( Ys.rr .~nt;,e~Q$tll16• Bt.t~ , vb4\.t 
abtm:t ·tnt;t t.~t$·rtor. anSle13 ot othE»;r J'eet'-li.~a.l ti$\U'e;e: 
qu.ad.~11a~~~-. pell.t~<>ll.11!1.• l).~xagops et.c .. t Ottr tlrst, 
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itnpu.l.se mar 13~ tQ <tr~! t/h,,.f)5e .. f~sur~~ and measu.re. tbe,_P 
angl~$ .- th~~ w~a our TJay ot C\olnt; things ta.et t$J'.ln. 
After ~13. ·• .'W$ may: a.~su.e, wJla.t 1s the protr~etov for? . . 

. · .. :a~t.. th.;rn. ~~ n.ave t~ r"emembe:r t.bat. we a" bu.sy 
nth. th$Qxtettoal g~l,)m.etry ~his ~em. W$ ffta.s,qn thinga 
Qut .in13~ead .Gf :La.bo:r~()'IJ..~l.Y m$$ita\lr>1ng $h$~. · · we ha.V$ 
becQm$ ~ea.13oping, ~$.l,oqla.t1ng ~ 1ngs 1nst$..0. ot measur.ers • 

. ,. 

. Xt; 1& hOW@t~r q~ti te often a gQod P'-m'l t.Q 4:raw th· 
f1~e .~l)d. • t:t$U~~ ~ \S ~~&$ .J-q.s~ to get a. elae ·~o whst, 
tbe "oncl~s1on will b,e .• · ·Yo~ wi).~ t,_na. t t. ~nte~eattta 
tG dJ.'f~W a.nc;i. •· aaur.~ t~~ ·ro. glef3. o.t .~ q~a.d.r11at$1('a.l~, ~ · 
l)ettta.gq1l ~t~, . D~ l).Gt ·~~r:ate much t.~~ ~.out 1t as you. d1d 
~ t la~t .. ti';)~. . . We t}l(:ll). toun<l that 1;t~e ang1~s Qt a 
ttuadr1:ta.1;.~ra,;t ~~Et eq~~ . t,¢> ·, .4 ~~. .J;,s •1

• 

Now let us reasQn ou,t this $anl~ ta.~t 
m~na ~¢4e of ~h. 1•: _ .·· · · ·· · · · · · · · · 

QUADRILA~~L; ·_ . ... ~ ... : ... ~. 

By j:Q~~ng. AC . we _lUf;ve. two . t:riangle.s. 
· Il'l·d ADS· a-+ b -t c =- 2 rt, Lth . ' ' .f ....... ,. ' •.. -. ' ' " ' ·'· •.. ,. .... . . - ' 

lll; L1 AC B • . d, 7. ~ .,+ .t .. ::::. -~- .· . 1"\ . ., L$ • .. 
:.a + b -+d +. c + EJ-+ t:: 4 ~. Lth 

fhe i·n-t;.e~.l~r ~g;t.es ot ABCD 
~ 4 r:;. L$~ 

PENTAGOH; ' 

complete tor rqu.rr.s$l.f.; 
·'J.h~ :tn~'~1o:r. S;tlgl.;es of ·~ Pe.ntagon'="•· •. : A 

' ' 

.Not~u w-e b.a:ve 41v!.a~a.. th,Pen~agon '-nto 
t.hlr;'e$ t~iangle~ .• 

Jj~G;Ott:. 

1'he tn~er).oJ;' e.ngl.e.s o.f a. h~xe.sQn""'•••. 

~P~AG()JH ........ . 

Ip.$1;1l~J.QX' . $-ngl.es ~.f .fl. ~~ t,~eon=. •· • • • • 

DE(}AGQN: 

-· ( a.eca. = t~p.) . ·.tnt~:rt;o~ $.nglee ot 
. a : llaea.so.n = :e · • • ,. •. . . . . · 

l~r::t~~~~~:~;:~~ a_~. d.~ v'-d.' . 

' ' ' 

£, 

f 

e 

\ 
D. 

F 

'1 

D 

s. o. we can c ... on·t .. t.n .. :q~ w. 1t.l1. -~ ot . .-h~r p. ol. .. y. s.o.n. 
All t~ee ta.etas are 1tJ.~luC\ed. .ii'l ~. ~ .. which ·•~a.tes: 

c, 

E 

. T.,.<~or~ ~.· . t,h~~ g1 v~a us ~. f~r.tnttl,~ .fpr ._ . 
ttnding tlJ.fi .. ~!II. .Cbf .·t,h$ ._rp.ter1,GJ> _a.ngl,$• ·Qf a~ ~~o-t-111neal 
f'lsu~ tt<? tnti.tter t.Qw ~~t\1. .. ~~qi~;S. ~t; l:l;a,:s • tr9~ a. t.P11iU1.sl• 
~<> .~ h~d~~a.-s.~¢le<l. '~Sl~~. · . w~ . o~n· ~~t:~te· ·Tl;J..: ·:a ~s .tol'loW$t 



/., 

- 1]8 -

fh$_9~ Qt the.1nte9!!"1or a.:Qglee of any pQlygon·ts equal. 
to tw1ee ~s many rt. Le .• a,s the pQlygQn _has sld$t:J . 
m1nus 4 rt.. Ls. 

;.. quad.r1l$t.era1 has 4 s14~J!J· 

:. ·~um ot. ~ta l11te~.t>~ .L~. := ._<a
8
· .. x 4 .. _4) rt.. Ls .• 

= ( · • 4) ~t. La~ 
= 4 rt. Ls. 

4 pent&gcm na~ $ ai4e·$• 

:. swn 9f _11:-.1! 1~t.~ ts.: ( 2" $ -.. 4_) r.t. Ls. 
. . =- ( l.O ... 4) r~. Ls. 

= 6 :rt. L•·~ 

.A 49.~ta.g91\ ~s 10 t1.14es. 

~:. ~ Q~ tte 1n~.,_Ls ... =-((2·.J<..lO_. "")•·.· 4) rt._· I..s-. 
. = .'20 • 4 .. r#. Ls •. 

. . , . . .. =lEi rt. Ls. 

S.\m.l.~~l.Y b.r u'1ng. thl.a t<~rzn\Ala {:an - 4) •· Wt! 
.Qan ~-.lcu,la t~. t}+e . •~ ~t .. ~he . ~n~Erl"io~ angle~ of' $n:f 

~ , ,X':I$~.1;4,~ln~~l . f ~S\1'..' • .. 
R~AD~ ..... 

t • /l.'h~ Pl"Q~f <Jf 1fb.. .a on Pl• 59. :tt .Ye>tt d.o no~ tUl.d~rstand 
~'' ask one. Qt_.yqu;r. ~r~~l\de .. 1;;t> .. e~pla,tn -.t.. t~ yot~ or oome 
to .me. -~~~ sure._ ot t~lf$ p~o.~~~ on ~ 1cn two 
p~v,.t>\ls tl:U?9·~~rne 1~ t~~ p~~of 9:t' ._ t~-~ tlteore~n l:)a.sed? 

READ .t .. wa:lao 
~-;'·:··''"'-.':--·· 

1 , t ). ) ,de ~1n4$1Ql',l .. qt , pes~f4'! ufRPl~eon ~n . pg. $9. 

2,) o~rollar~ a,f .Th• $. on Pf5• ~o. 1ht.• .~ tm.otller ot 
~he ,fa.til$ w• <l.liieQ.f~.~~ bt 11l(j~:f&'*1i'~tnent laet t,eX'm;. 
The prpQf .~t. t"~ q~~qll~r1. ta tmp<;>rten ~ e.ncl must 
b• knQWD.-• .. , .. ~ead e>ver ~~he 4 t•rn~1i.1ve. pr<.)Qt slven;t­
bllt lip n<>'f:, .;W$sf,~ to~ .. m:ttoh,. tt~(t. a 'bQl.lt 1t -.: you 

. eaDAOt ~~-ft?l~ ~t, (;'I.S .1t ~$ q~t,~e St\ffi~en~ tf' 
19\l ~-~n .~~fttr@;nd OP:~ W:~'i ot pr•:v1~. J.t •. 

.. N?~~l . . . - :, ' ',. ., '~~ 

._ convex flettre ~s one. .~t1M.n.~. 
;retXel( · ~les .·a$. a,n't,~~ltr .. ~tlS~t~· . 
'fb.~ a.~o~~P~llll~ . ti.tw~~ .ls .·· .n.qt . 
oonre~. ~~ . ~n~ Pt 1 t• .:\.nt;,~t~.Qr 
.$nf$+\e$ 1·8 $. retlf#l;t ang~~ .. . 

SU,E§XlgN~ .•.. • ' .. 

( i~e~• <lll~-~t,qn~ m.t$.·t . b$. '-'\QZ).~ .. b;v . f!Y~ttt>nEt an<l. hax1ec;. tn 
~o tn~ a~ e.q!)..ti. 41:. )h'y h~'\'~ ,ll·~~~ qo~p;J;~t~4. Yo\l may 
<1~ th.~m lp, . P~Jl~t~ b~{.. ·v,tttf:'J', .. ~~il~l;re,. > . 

1. l'fu$.t;. ~~ .~Q·~l:J.$~ J;t~¢ . .'fQ!r a rf>gule.r t;~1~ele.:1 4 SQ for e. 
:l'$s\4~ ., q\4t~l.l$.t~rt.tl?,. . .. . . . · · 

;~~~~=~~~:$;';b$f tSt> ::~~~~tJ~li:=$:~~ · (!) (:) a 
;r;-e~al' <;;~ \t\fiOn.. . ( 4) .. a '-~~at., d$c~gq:Q:. . . ( NQ~tH . a 
~&~$.~ .-. .b,~S9t).. Att~ .. c$,.~:SU~· .t~, ....... ~·1'~~ .~wn qt tlH~t:le. 
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6 e.n~les oen be toun.d by means t;)f. Th. $,. a~n~~ t.be sJ.~' 
tiJf t>ne of 1 t.s ~,.ngl;es) _. .. 

' 

Pg. N~s. ls a, 3,. 4, 5, 6, 11. .In No, ·s, d~W .a. if'lSll~e. 
D(;l !io,. 6 by ·ma.;:tn~ ~f. an. :GC!~tlQn,.. ~t (i)ne· ·Ot the 
~nown .~qu.,l~ angls.~ b~ xo. 
TYPICAL, ~~Lit. 

P ~$ t\\l1l. potnt_bet1f~<7tl th~ ~~JS of t,. .. ASQ 
J?D •. PE .a-re (!~an. p~~· ~o AB- ~9 reep., :o 
P.r~ve t4a.t L;lYPE a.X'¥1 ~ .• A-00 . s:r$ Slil.PPlEiznenta~ •. 

'!!'f'JI yo~ be$t to stv~ a. :vt1r::r n,~at;. Pln<i 
e.y:stfilm~t1o p;rqQf1 a~. ~ll1.ta is tl;le typ~ 
Gf tl:dng yqu ~r~. e>tt.~:n t!equired to 
prove *n th~fe! pe.rt (Jf' tl':;e '\V~lt·• . 

EXTAA. ~U~STip!§·t. 

p 

.B 

·'fb,e tollqwine; qu,;ua'jjio~~ may be attempted. 1£ t..1fne pena1ts 
•nCi })a..ntt$~, ttl -. tl;l; ·tth.e -~·tn~r:~ t :;rg. Ql,. NoS,. ~ , 9., 10, 12. 

we:tl ... ·""' . 
A• Tb,eqr$~~ 1, 1 .~,; a.b.<?~~-Af>tGl:tE~.fl.OQNl? .A POINT. 
li. Th~qr~111~ 4~ 5, 6 &'t>!.>~~ PARA:t-LS~, LINES,., 
·~h . 1,'b$0~~m •. 1., .. l;\. ~bo~f..· '$:~ ~~Gf.,ES OF REC't;J;Ll:NEA~ FIGURES• 
and n9w ln. th~. ~ ll()Vf:t~ i;.wo. W~$~s we ar~ gotng '"o a.d.ds-

n. Tb,e~~~m$ 9, ~.o, l1., ~a, l-;5, :1,4 $l>OU~ CQij'fRUI!:NO¥. OF 
~Rl:A~llGI.,D • 

. ( l) 

(2) 

<:~> 

' •r 

t.b.~, l~~~l·~. r.?~. t\VQ .$\. t•e ~:n4 .. 1:.}:.}.$. st..~~ qt the . 
·tn~l~ded. $.m$l• .. ( ~~ •. ·?J .M · . . . 

~e .. l,.~pgtb- Qt .. i:lil~ p(:\:rt~ctt1$r $#-d~. $.-t:tJl th.P, $1ze:e ot 
't!W() anglo~~• •-· .(Th,. ,,;1())• .. . . . . 
~P.f# .:z..~n.s~h$ .. o;f . t~ee. -~ ~~s • . ( 'I'll. :13 ~ ) 



'. 

~ ·of tl:l,et:+~ thlf'EH:~ e$1f,$ ot'. d.~ta' a,re Sl1f'f1elent 
t.o det.~rnt1ne tb.~ 'f:l~:P.O~ ."€3h~pe and $1~e of' ·~ triangle• · 
and he~~~ '-f. two tt>o1angl~a ~gre~ 1~ r?.r:t3 one ,&$t ·of them-, 
:the triangles mu.s ~ ~l~c> · agt$a in the tt,.speo.1f'.le4 pa:'ts:, · 
;t .,~;t .. ,. the t~V~angl~u~. •u.~·t m congNent ( eqn&l in a.ll · 
re$peote' .. . . .I • 

if)l~ ,er-"a.t.nRlil if .two tr£an$l&f3 lu!;tte thr~e Sid~~~ 
~t ~he .one ~q1.1a~ ~.~ t,hre~ ~1d~$ r$ ·the Pthar, ~a~h to 
~aQl'h th~n al~ t.la~. thr:e$ .~gles Qt. the. ~l').e a.r>$ equal. 
~o · tne. t~e~ . m ~lee Qf i;.lte. qtht?~. ea. on to ~act., th~1r 
a;~e~e. ~~:r~ ~qu~l $'t~,. i, .• e. 't!hey !t~~l eons~ent. 

In theor~m$ t 1 10 .,M lJ t};t.ese t.h,J:'ee '¢On:d1t~ons 
()f eQn9'Q.ene;y a.r' JJt~i~d. ( Xla· 9 :r two Sides E~;n<l· · 
1neltt.d.~t1 t~, ~ . . 'l?ll~ ~Qt twe» Lt:h .a,nd •QO".r~~f4p • sidEll: . 
f'l1h.·.···· 1 ... , .. :. "'"' ... _. ·..a_· "''Rea)··. · · · · · · "' ' . ' "'"'4'~'!? !?'!'~- .• - • 

LEARNt 
7, . • ... ! I ' .. ~,•' 

The . erx~~ J.e) ¥1·()11.~ ot f,h(!)O,"m~ J~h lO f U • 
1 

. 'l'h$ trrc;>q~$ }~f tneortetne ·s-, 10.; 13• bl:l:ti ~t yol.t o$nnot 
~nde·rst.a.n<:\. ~~E:ltn ~atl1~-~. :X.eayoe ~hff:m al.oll,e. '!'}lese proofs 
are no,t ~~a:J.~y e~.se:r~:t,l~l.: il'l ou.;r so~erre , a.s :tt is qu:1 te 
. ttl:Ete.r ~l;l.{tt.. from; a. .e;;.ven ~~t ·Of Q:a.ta one and onl;v on' 
trJ..t:tfl&le oan b~ g()~tNQtEltd• 

( No.te; · l,. A ABC 2 L\ !)EF 111e~nl';l LV ABO • .DEF ~e congruent • 

2. Thet:)rmns 9,101 1.3 · a.pe pr<>·vatt by t1Pply1ng one 
. . . tr1~.gli9 i&(l; the ¢t~~ ~.·E)· .·tAttiz .. G~~ ttianttlt 

j),n, ~he Qt:l~J! ~o . t.n$$, aqu.~l. perts tall on te> ~ne ·~;tnoth$t · · 
or eo~sl~~~~) •• 

!~f .,l;:i /!'HE J19~ .·OF -IO!OWJ~NG . ~tHETHER .. TRI!NGLES_.ARE CQl'lGRUEN1'~ 

f(ll .give e..n anewe!' to th,.s qu.~stlott we sha~l 
q·onsid.e~ 1!-h.e t'~llt>v,J..pg p~~,~~;tc~l e~pl~; 

~hs. ICir~E.tl.~.t'l~r .1s .l:n -t~.<>.<>4• , Xo~ 3ta.nd on o~ 
of it$ 'tn~~t~ · roci 10~ l'fc>ldq; :t!k~ ·to k~()w t.he wtdth ~f tm 
~tv~r. · . tlje. t9-~~Qwtl)g _t.a,. ,lit Vf#:ft/1.·1?~$1 .way. ·ot S$tttng t.he 
W1dtbt• . 

~q,o~ , tl) r ·.~ t~$e (B) . Pt­
f#.tr:l ot)le~ obJ~et o~ t~$ 9PPOJ;1i,t~ 
b~~. a~1d. {llt~~. dlr~~tly t>PP<>.$1t~ 
l,~ at (A}., .. rr4m A W~l~ tilLlGI'rll£ 
th(f be.nlt a d.tst~:nee !);(' * tr..~· .J-0 
.P&.C~I\3, to ·c. A if o put·$; pol$ 
in the gt10und ll,nd :f:.hen, walk . .. 
•raO.ther lQ p$.OE~s. to l) ,a,o th$t 
AC =PC • , Fr"tn . D ~a.l~ s·~~atgl:).~ 
baok trQm t.h~ ~1-V$;" b~ni! <•·~·• 

~~a,·i i~·~~~~~i~~r~:.s'e .a 

6 

· The·<l~3te.fl.O$.DE :wl:l~h-fO\it ll~ve W$.:1kt3~ r?-Wia.JI from 
~be o~, e:iv~~ in' \Yid'tth or the :r1v~r. . · 

. Wh.a,t x~tgt~:t,> ~·~-Wei t~ ,a~,y tb.~~? . l~~i. ~th~r wo~de ,, 
wha;t .r1$ht. haif:e w~ t,o S!J.Y ~~t l>J=AB? 
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iflf'IO~I~. ~~.: . 

· o . 1$ the m;td..-pqi,nt o.f tl!~ 
oa$e U.J . tf A ~.ac. ~ )~.o .t$ J<>tn•4 
.l)!t~d pr~du.~~4 ... 1~ <?~. l,(:):AfOt;h to-
D. P:r:'Ove thttt AB ::... -0 D * --

• , , '••· . • ' ' , ·'I ' ' '' ,•·•,fJ 

:lfDITi .~0\?. &P -~P.v, .. ~~~1i"J\B( .. P.~,i~ 

' 

13 
c 

. _ L-QO~ t~r t.w.o .' t;~a;nsle$ ()f • ~().l.l A~ $.l'14, CD 9-N 
$1ti.e:s,. , .. 'Qc;>r:np.a:r~ . ~h.t>$ii ~:r!.e.ngle$ __ ·\P _ $&& wb$ the~ they arf) -

· ~-o~~nt •... ~$-r~c -~1-l ~b.,e fl,_rt$l.~!fl_ .. anet ~~d$.~ .V;hloh $~e 
:~9u~1 &.EJ ~h9wn _ t),\ .t!e~-~-,. _ Tlfe l;le~EJ:t.. W/1-y t_q ~1te tl9VItl­
ti=d::e prt;>~.lf' _ !.' _ Ja,s ·~- \l~f?~ 

JeR(2~1'4 . . 

.In tXJiia:~~$ .. ASOii . CPQ 
~ ::: Q<J _ .• ,. ~ ... H •• ,. ct~:v.en:. __ . 

. AO == 0:0 ,. ,_~-. • • "•--~~·! :~ . g$,vf)~• _ -_ 
and .~-ruil.• L.4QJ3 : .~n(l~!' L~Doq __ • •. ~ •• ~ •••. vert •. OPP.• ·x.~ • 

. ·. ~.AB13~ !). ~.DO -_ .. ,,,, ,,,,._ 
· :. A:S :::. CD - _ . . . _ 

gum ?:IONS,.~ 

1. 

( ln an~wu~.r1ng thest;t qu~st~ons ~-· neat a;nd. lt:r ge tieu-r:-es, 
~n,d. __ mark til' .. ~:t~tl!. ~f;l:q._,J~i.4t.a,..~j'tlt.~h _ ~"e, ~ive.n ;99~-· 
'rhus y~u ~et -~ ~i~'J..~ p~c~v,re. o1 81:. + your~(Ji\a _- "nf t'ont <:t _ 
you Md.lt 1$ muc~ -e~~ter.. t.Q ,~'Ji"SUe fli.b<;»U.t l~ .• J 

( DQ not. te.l~e ope<)~~l oa$es to ~t>OYE\f _ g~netts.l 
faeta e ,g, it' tot\ e.x-,e , f!1:v-en ,~~ t.r.~Ansl,r\W-t~h yo~ nntBt 
prQVG ~o~e~~neh . ~o ~ot,. t·~~~ ~- ~~~ 1.4. _or t:s<:.ua~el-e,~ Qr _ 
$qui).ate.l"t?.~ .t;:r~~n.Gl~ .~.fj .~fie$¢_ ~p~ spe~ial ~ypa.eL Qf' ~r~e,.ngl.() 
ts.ke. a ~o~~~l'l~. t.~a.@.illUe.") _ 

DJ."~W the .:t~~).,Qw.ln$. f2.~r~~u :m~x-Jt equ.al angl~a anc1l tides:-----

.(~)- t~~ ;~:~~e;"!~~?:~~!-t~~~;:t~ AOG~~~·a ~!::Q~he 
f'o;r your all$w,r. · 
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(b) AOB and. COD b1segt ~;,a;ch other' at o. 
Are the two triangles so formed congruen\? 

~t about AC:t BD? /We they $qual? 
parallel? Give "asons. 

Join ACt BD .. 
@'lve ;rea~on. 

Are they 

(c) AOB 'Pls,cts OOD. .Jotn AC• BD, Are tbe triangles 
congNent? 

(d) AOB 1s biseoted by COD. 

2. Fill 1n t.he tatss1M pa:rts in the tolloltrg proo·t (No 4.pg.~lt 

G~veq.; J) 1e t.he m1d•potnt of . EF. 
· ·At G-.1 GH 1s Q.rawn penJ~ to 

EF, HE, itF $t'e joined. 

Regd •. ~o. srqv,at th,&t HE= HF .• 

In A. 5 JiGE• aor 
EG= ~. ~ ... • (.; ~) 
HG= ••••• 

~nd tncl.~ t.arJ.:E; • • .• < ••• ) 
:. Li HGE: ~HGF 
... ·- HE == HF 

F 

Q .,., .• D .• l!. • .• 

( Not2: w~ . ()4t1 tak& . any point; s&."Jl e, o... HG sa d. prove that 
SE-= SF. . We o&n s~y t}1~t, any potnt ~n HG • the pel"J • 
blseetox- of' ~F. 1e equ~~1stant tr()m E and F.) 

3. ABODE 1f;3 $. ~@a.r PEtn1;.agon. Join AC and. AD• 
(1) Pr.o"te that AO~ AD (Gompal;'e tf'1~ng:te$ .. ABC and AEl)) 

( l-1) Jo,tn EB a~d pro't'e. tha.t AC = E;B. 
(1:1.:1) How ~anJ d1ft~rent diagon(tls such a$ AC, EB 1 eto. 

may be d~awn 1n a. pentag<:>n? 
(tv) Henefi.l, what Pl:'Operty ~a,bout the dta.gonals ot a 

J'egulat> pentagon can 'b.~ "-educed? Is t.bis t~e 
of an.y pentasoll.? · 

4• F$• 64, N9S•·~; 5, 6, "(, 8, 14. 
The above qt~..estiol'ts mu.at be done by ;eyer:rone. 

a;nd hm. <ted 1.n. \o m$ at;; soon ~$ they have been, ¢om.plete4. · 

.~TRA. q,UE§TION~ t 

The follcw~ng 111ay 'be done f.f• attel' haVing COtnpleted the 
above $at1staetor~ly,_you fiJ'ld t.he t1me to do a<H 

Pg. 64.t Wea. 9; 1Q, 1l., !12, 3.:3 •. 

...... ·• .. , .. -

.THEOREM 11 . -\~te.~: . 
tt.twos~d.ee ot .a,trts.:ns}.e ar~.egu.a.1, .th •. 

angles qppoatte thQse •14~s e.ra ..• qu.al.. . . · 

Note: ~h~ J.Jnd~rl.ill.~d .POi'"\19n ~$ . o~ e;1 ven. Q~ . hfplf>thetd.s • 
the ~et ~a wh$.t)ui,s .. t.~ 'te. prov~. Wh,a1;; 1s .ta t;r1a.ngle 
w.1 th 1#W9 . -•q~l .. $1<l•s .. ~~l.~ed·? . .liel\~e What ca,n we say 
.1n,t.ee.d C!Jt .\J;l,e poJiitol1 \Uld~~l~ned?. . Hen'Qe1 a.notne:r 

. WE»J of st-E.t~~~. Th$QJ:'(3D1 ).l ~s as. t,oll'>\VS *... Wha angle$ a.'t 
the bafil~ or.-~. $,sos9e.lt9S. t.~i$.!).81~. ~;re f<l\lal. . · · 
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· §O'!, to .QztP'\t~ .the¢!tte1fi .1~ t~~. W~ w~t to, P:'OVe 'bwo angles ., 
.·eqUal to on~ anot.ner, ijenQe we lt;:tolt, {o;r twQ tr1angles . 
wh1ch cont.a.ln those ~ne;l~s. Bu.'to .• ~o ()ur tU.sJl!4' • we 
see that th~:re 1s: onl.t ~Qne t~1at181e., n.flmlely, 1h ~ g'lven 
triangle • . The onl7 t.h1ng .left to d.o & s . to · .make . two 

:t. ·1a. ~es·J;; .nteans of a, eonst et1on. ·· ie bisect L.BAC. 
1:V' raw1~ ~ '?~e lsure 1n book, pg. 6$) ~And th® we 
get· ~he two.tr1ansles. ABD ~d ACD, which we·Qan show to 

: be congruent,., ... · · · 

'· 'f ~wo a.nsles .Gf.a.,:tt:1M&le ar.e eguel t;he a1.d•a 
oppGfi1te thqae ap.gl~s. ar:e t)qua.l~ · · · 

. Oa,n:we ~t~ thts. ~m.l.Ult;d.atton 1n a d1 ff4!trent 
wq·? C.hin .. "e. fililf.' . If twc) angles ~t a. tri~le a.f>e equal, 
.t~e~: the .~r.1a,ngl~ .ls .1so~~~l.e$? · 

' . . ' ,.. 

LEARN: .. 
. ' ' 

The $ntme1at1cne ot. 'l'hs. ll and 12 and their t10I"Olle.r1es. 
READ o~•r ·. tli~1~ · prppt~ . ~~·.·. ~k~ s~~· t;·nat. y~u. r.mde~stand 
them. lt. 113 $•s~nt1~ $A$\ y"u s}l())~lc1 1le $b .2$ ~o prove 

. ~hes·$ \WQ · tbeQt'e~e;. 

QYESTIONa ;· .. 

1. u,tine t!l:n .1~Qsc:e.l~e trJ..f3.nsl~. . . . - . 
a. What .4Q ·we. prove. tn ~! l.l.·•b<>'41;. eJJ. ,;.sosoe.l$.$ t.t1at1glf:t? 
:3 .• On wl'l~.eb. prevl.<>~s. the~~$m '-s t~ .. P~Qqf ()f' Th. ll ba.;eclt 
4. on wh#.qh. p;reytou·~. t.h~O¥"$m 1$, 'fil:te p~~t .()f Wll. 1a. ba.t~ed.? s. P~-. 6? .• Nes. 1 1 2,~ 4 1· 5,,. t;>, 1,. 9, l,o. · 

t:Iof~; I.n .·~ :l:$Gsce1•$ . trts;~~- ·•~ 
~a. k . or two .s14.es at'ld :a base~ also ··or t 
th~ two b~$,@ $n8l.er(a~d. Qt' th~ ··· · 
ve:r>t1cal ~·· ·. ·., ·, 

.11fXfRA QYESTIO~£?.: 

The a.mve ~st.~ .. 49~.~ 1?7 ,~v~rxos~. 

ve." he<! f qn$Je. 
' 

Thos~ who could d,o them allt mar also try th.e tollow1~: 
Pg. 61 .• Nos~~ s, ~1, 11.~ .•.. 1;5,, l-4• . . . 

.i) 

The to11_t>wt~ l:e ~. s~rr ot tn.rk you ha.tta 
· tf> know tor the oo~ns qua.:rt~rly 'xt:tn1ne:t\Qrn• · 

l!J ~e ·enu.n¢i;att:ons of Theorems l ... l;J .• 
2. The proofs of Theorems 7, 8, 11, ].2. The rea' ot 

the theo:r.tems a~e a.~l.om.atic, l:le:nc$ ~o p):'oot,s ~qu1rect. 
}. fJ;urn back t;wougn ·a$.a1gnments ~nd· n<Jlte ~mp~rtan1;, points 

w:n1ch have been.Ejt:rfi'lesed. 
:I, 

· · . The . fol.J,ow1·n:s at*e a tew typlfa.l e.~e.Ni.s~$ am. 
prdfb+elile. ba~ectoJ.l·~n~Be tJl~OI'ieJI'I,s., .. J?g~ 49 No,,.. 5;. · 
Pg. 54 N~i 1:, 81 :pg, 57 ll'oJ11_ (Vl.lJJ. end (X)., 2;t ·$: :. 

· Pg, 6l No! 2• -'• 4- · Pg .• 64 M('). l1 .4: rg •. 67 No~ 4, 7: 
You hav, done q!O$t q,t tl E,UH3,. b\lt i_t w~ll ~ a good thixg 
to .see wb.e\h9~ tou. ~an do allot tb&m., 
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1'h1~ 1u --~ o~tl1ne of )low you ahou.:td 1r~nr1tH~ the 
wor1t done 'ao tar. · Thcu3e who have al;wtg B done. t.n$11' · 
.aE:\.s}.gnsn$nts thor()tlghly j wt.ll b~e~y tina: a~ t-~v1s1on 
neees.aa.ey. ~ou. n~ed not. 1:Jt1t)l:( t~ the titbove · tor rev.teton. 
EVeryone know$ b.1s own weak point,s. and should now nua.kt 
-~~ or· tb.ts opportu~., to pol~eb ·q.p: the r\lst~<l ptl' te~ 

This w&ek w:e shs.ll comple-te t}le sreup '·of tbGotenia 
on hhe .congruener ot ·t,~1a.nglea. (1.e. Ths. f)., 10, 13, 14.) 

In ·t~e t~lal\Sle.l:l ~.B., Ana 
} . ~ ' . . ~ 

:. Cl ADB= AAf)O 
.. · AB === 40 .. 

EXTRA QU,E~fi;Q~: .... 

Q.E.D. 

Tho~J~ !lhQ f'(l)t;tnd th~ ~QV~ (aa.sy ~Y -~l$~ -@.$$eu.tt:rt th~ 
f~llo.v;,.~ '~ . . . . . 

Ps .• Q9, J,'i()e. 4• .ll~ 13. l4~ ;ts • 
. SUDAIU' .;OF _ooNG3U!&iPX/llt£;0Rg§ •. , .. 

• , . .• ' ~ ' . • - - • • . . . ' -~ '. ·- 1. ,. - . '. ·•.. . '< . ' • ·'•, ' 

. . 'J?V;o .. trie.~~$ .Ji~ . ~OflSNe);l~ .:~ . t.ll$ to~lo•-tna 
P~ts ·«. t,.l;l.~ .. one a]."e r~n~pe()t.1v~~f . .,que,.l. to tnt;) · 
Q9rrlllBpona,~ng :p~~~s Qf .·111\\~ otne~:"':' 

' 
'. ' 
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.(l) J ~1~a (?lb• 1)).. .. ~- -~ 
(2} 2 .$~de:~ e.~d an ~l).e~ud~d ~a.n{Sl~ ( 'l'b. 9) . .- · //\ . . -~ 

. :(.3) ·a. •t&es. 9-nd. ~ r'-e;h:t ansl~ (~. 14). & ~ 
.(4) .~ sl.d~ and a angl.Qs (Th .• lO). ~~ . /'-... 

~_b. ~-

tn all tb.eef) p~ees t.~ee Pt.r ts of tle. Q!le e.r~ 
:r~$peQt1vely tQ.~l to.the.~llrte .oo~espo~ding pat"t of 
the o\h$r. · Now w~ 1Bfif . thlnk;... · 

(A) ,. ... . . Are ~q~a.~~l.tU' ·t:r-1.Stnsl,eflJ. ·oo~e~t? ( 1 .• e •• 
tr1lU1$leB h$.V~ns ' angles o~ the one res);uio1U.velt equal · 
to ' a.ng:J.ea · G.f f,h~ '()tJ:u~r>·· Note ·t.h~t . ~!l oa.s~ ( 4l a'JJov~ 
·we ta,t-e. :v~ally ·stvo~ :; .a.n$lA~s,. b~ca.Us$ u we !1'1"•' gtver·t: 
~ JO;,$• · Qt' :a ·t~ta.~~-·.,-.e .tan alw,;rs cal<n.tla.te- wna:t; ~he 
tbi~· Qn,e _\'t ll .bth . . · . , 

(B).. Why arE~ 'f;r1~n$1$S :p.~t .Qong~el'lt \'tl$n two &1.4~1! 
~;tWi. Jmt ~le . q.t ~ o~e ~r• :tte$~C)~1vel;r eq\UQ. to tw~ 

(A) 

(B) 

l:U.(l~e e.nd: -~· ~9r,~~P~~d:lllS .~~l.e Ot'· tn• o~.ne11~ • 

w~. EJ.P.al.:t -~·w. ~rtve.~~tgat$ tl;l~~~ two ~s,~;e:ra·• 
. ,, l - . . J 

with .sid s'UWSELtiCttltif·';J.~Ji~.r;1:1~~0 st:;~xlf~~ ~ll gl·". ~L ' !I .. 4~ t ... 5 -·· ... J ) ...... .... . . . $ . t • . 4., J 2 

t}1ey CQngNSI).t;'?. . . ., · · · • ' " .. . r'. $ •. a.£lu_r·e_ .... t .. · .. lw .... _J.._;r_· m..· .. ·.:· __ g_·.le .... $ ... '.·•: .. ·. A .... ~e t.~fJ. Y ... :•q~1~. /Lr Ars 
' () ... ' '1·. ..8 e. 

.. b . :t:n t:n~ .ftsu~ ac. ,, DE.. . l) £ 
A't!G ·the "tirl.ang"e~ JtBC ,. Al.l:E;. sq,u~aJ:).gul$.t.'? Why? Are tl18er 
Qo~ef:J.t? 

gqNOf!SJQJ: .. ~1tttt\Sle$ . wh.1¢h ~e $<ltt1angul~r ha-.e · 
~J.mi"ir. $llapes btl.t tb.elr tt~~;~s differ Bl. d benoe they 
are ~ot ccnsN~ntu. 

)t~VQ SID,E,S, ~Em .A 1,lj0}f'!"lNCLtJJ?ED 1it!fG~jH_ • 

_ l" .· _ oo~i;ru<'t a t~"'l.il.ns1~ 4BC ~v~ns ~.4:;::.40; 
a - :e "t> ~ l ~4. ~ . . . . . . . . . . 0 

. Q.pnmt~gtlg!~~ .· ... ;o~w ~.. . A:~i . . ~ tft$~~ ·_t.OI~ =:: 40 •. 
· ~J¥e CA ~ J.. -tt. \n.th een't\it>e c. $-lid :r-MJ.us l" des.ortbe 
an ·~rQ of· a o1rllle to C~Ut A,X ttt B a;~<l S,· No.w 

0 

AO.B has L.A. -=401 _b =1•4tt, ~ = 1 11 
• Also ACB, has L.;oA =40", 

b ""·1 .• 4 tt • .ta. -.=.1" • II@ .f'Uf>tb,~r PS• Tl and. fil~e . qu.J. te . 
sur& __ that JOU 'U1l<le~ts~a.oo $v~eyth~ng. lt l'Q\1 ~re u.na,b:& 
to follQW'. the •Xt.Jl-!i.~\tq~ .... eum.e. tt:;l .me. ' 

~h1Dk: aga.1n. tor a t.ew fnQnten:t$ what tbitt subJec~ 
g!9,i~:t.a .1e about;.. ~t did. ·Wf dq a.~r1ns t- past t~n 
\Viiii(l~ 'll:~lnk ll~~~ and taltE! . a . gent~t.4 v1ew of t;b. ·~ 
w~tllt :w• 1JliVe d-pne, Wlle.t ·wa$\ c:>ur dl>J~t'tt tn playlng $b(WI. t 
with theae lln~s. 8.ngles • . ~1:'1a.ngl.~~ &~~. '? ·T.rr ttQ: · 
'l).ns'lle!t 'ttll.1Q .to:r. Y:Qll'rs.elv~a ~()re ~&A~~ turt:h·er. 

QU~ ol;>.Je'Ct. Jl~til to. dl.$t!GW~I' · Em.d. proV'~ d1ft:e.~tl 
pttG;p$~t.l.as <:~t l1n~s; t:t;ngl_e.$-. ~~!,a:ngl~$ ~~a •.. 1n ~ · · · 
&y.st.emat~~ way •. · taklt}g nQtl?,1ng tQ.r $X'eh t~<l. -..__ .• 



Jfbe .m~$t. 1m,:e.on~nt. ;ero9Jtt~~1E:)S we >fliate4 ~s ;t;heoteJ%1a tm0. 
a~ansea th~m tn a d$.1'1 n1tl·e Qrtler so 'I;Jli\t theJ fG>llow 
$&()'.h other losi,t;)al,.lJ,· .. each. new theQ~$m. dependil:g on thce e 
s;ob'JS oofo~~. ·· · 

· .. .. 'lhe$e ~~·~~~~rtttl. are .of' .w;~ utmost ~mp<l!:'ttutc·~ as we 
us$ theill t,o_ p~<;>VC'!J .t't.U"1ih~r Pt'Opert~e$ or. theee linea, angles, 
trl~t;lGS an(t o~hel' 6¢C)¢~t:ricl!,l figurea,. .. and also rtla.\1on.s 
be\ween thenh ·our \tbol~ ~b1~1ty. t.Q solve p;roblems 0):' to 
prov~· ~he;r p~p~.x-tl~$ ·c:iepsncl.a .. \lp·or>. t;t thot'Ql.lSh under­
!t&nd.tm ot these f;heor~ras. Bator• cr>~:t;~tt.lns t.Ker$fare, . w• 's&ni g~ve a summa,.ry .of. ~he ~eo~ms W$ ~ve hli.d sot a.t>:-

A,. Th$O";m$. 1; ~~ ) . a'P~l MQ-Ll$S ROUND A POINT. 
B. Th~CI"mt?. 4, .5~.6 abQut PARl1LLEL t,INE~h 
011! Tbeors~ 1 .• 8. about ANGLES Of REC'fiL.INEAL FIGURES. 
D. (a,.) 'J;'heQ;r~~~ ~J. 101 .. ~3i 14 abottt CONGRUENCY OF TRIANQ-LES. 

(b) Theorem$ J.~,. 12 about equal. bale-angles an<l •q~l d. dee 
, of· triangles • · · · 

.· Now 1f .y<Ju w•n~ to prov~ fJometh1ns about parallel 
;l.:1n~a 1 · 19tt ~t Ofte• t~nk . of . w~t wa.:a. pl'O ved 1n theorems 
4:1 ;s, 6; tAso th1n!t.'a~\lt. t,he ~~1~1~lon,.of p~~ll~l. lines, 
·t.:(:h •· ltne!=) wU::4 po,.~t 1n 1'4he s~e .d.J.r~cfl~mn. 

. l:heJ'e .are FotJR se't,s of ·~~a. f()r wh~<t. tr18llgle.s 
ar-e CQ~en:t,.. . (Name tb~m. tor JOutae;v~.a.) Ea:C.h of t.hem 
consi-st& <»t l Pl. GO~$ ot d$-ta 1.~ e • 3 e14~$. t .~ s1~es anc;t 
incl. L. t . 2 _.,ngl..Q ~and 1 $'14~• ;t •. L. S.J:ld ·~ ·$14~s. 
We $)13q. O()n$V~.t~u••d. ~wo ·ca.aes when \r·1ane;l·es ~r~ ne>~ 
cons~~nt ( t) ·' $tl·Sle,t:\ {.1~) 2· sJ~•~ $.~d a non .... 1n<Jlud.ed L. 

I , . ( e.tnbi&,"U9U.$ (S(:!.$$) ~· ' . . .. 

NEW .. ffj!QRJ:l)MS.# .. Alat~$1i. aU the \b&Qr.elll$ .so fa;r were $bout 
Qqui:l·· ~~t+~S • 'q~l. . a,ngl·es;. 11<1~1 .. tr>12U'1Sles eto. The ne2tt 
taw t~ o~nus . t~U ··und.•r t}& .h()ad.i~:. . . tN$QU4LXTIE:S. 

Il.JA~c .:1i:;s p~qof on pg •. 74• lt 1.i6) ~Portan~.. Note that a 
·· · · ¢ona~~(;t~Oitt t.s nlad~·= t•~om f;be 1o~$l'" (l)t t~ twQ unequ.$.1 

$ld'$ $ . p~,eoe ~s . ctt.~ . ~'tf' ·~qu~t .. ~Q the $.h~r,t.er. 

. .QyE~flO~~ t .. , .... __ . 

1. tn~ABQ-; Afl~.S"•· 00'~.,~~ L.B ::::i't• L~ , 
t~t. ~an. we Ji5t.LY . ~1>9~1: .1ih¥a~~i:t1V~ ~l:e~s . r:t tthe angle$? 

2 •. Pg, 74;; JiJota+ 1.1 ! 1 ] " . 

111~ a~ • ntUf:! t ~e. .. Q.~r.~. ib.y :e'Vf1J7~:m• • 

. ftXTJ.1A J¥YE5~i0§: .. 
P,g. 74t . N~ •. 4• . 

ZHEQR§M .16: .. S~$ .PS• .7fh·. . It ~.a the q~veree ft. 'fh. 15, 
Its ptqof .i.·s . ot a new kind.. ¢alle<1 , PROOF iX . i!HAY:StiS?I 
ln i:.he WQ~ .1 1:,. ~@. $l~~ J~J'• t.J.mel:l . •O$-lleCJ. 'by ~b,e ··process · Gf' 
eltmtna.t:f;~n. All.. tn~ , p~J$~l,);t~.~:~~t$ ~r~ t.a~en, tho$& 'tl1<h 
t.t~e !~o~s~'blt~ ~rl?, ~ll.m~~t.~d and. ttl)& ;r(!JI!I$. ~llf5 poss1b11.1t-y 
~s t.J:l6ll'l i.MtQ,C1Ptt4- il:tS co:vr~~t. 
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QUE§il2lfiH .. 

'. Pg • . 1s. rtq~~ 1, ~. :) .•.. 
' ' I • . ' . ~:' ,, T 

4. Pi• · 75 .•. NQ. 4. Is ~t rea.l~y naC$eSaey to prGve that 
any two eid.~a. ot ~ ~.ianSl.e. are .~oget~(!Jr srea~~r than the 
third, $14•? · J)ot.$. ~~s ·not tollmv !lut~mat1caUy t~om 
the d.et1n1t1on :o~ ~. st-raight l1tt~? .. . 

:Pis,t,~;ngqi$~ ve;py ¢~fully bot,vee.n the stgns 
/ . and. · z. • · .. :M~e them v$rl n.·ea'f:,lfa. 

. f!J.P[IS,Jf;)N .. Qt 'rheorams . 15 . and ].6 • .. At:' .tou q~1 't;,e 'at;sre that . 
yo~ oan t'$1$.t}.nguteb el~~.ir'-Y te tw·~ct~ thE:lS~ t.wo theQremst 
To proif~ . t.tteor>em 16 1 t te 1Itlporul4. ble to md.t ~· a con­
.at.:ru~tion .a$ in 'l'h •. 15;. fQr ther~ tou. will n~t kn.ow 
vth1cb. $-s the .. lOng$r. s14~ (:l;Q that. you Q~rr :out ott a 
p1e~e ~quail t() th~ s.hQ rter si.dE). 

t'~EO,R~ lZ . t~ 'l:)~$$d . $11 Tl1.• .16. .. , .!!PW2. .'"-ts .pvoot and. 
tn~~ · fn.\re. that. ,,JQ\1 ~d~;r$.~and .1t.. . 

Note:~ 1. 
·~·····'···· 

·: . . ~ 

. · 22• Wl'mt a~~. o'b:ttqtte~? 

Q.Q~STJ;ONS: . , ,. . ( ~e4 . ¢ll ·~ll,Qttems .. l5 t ].6 • 11• ) 

1. R~a.4, o:wQ~ .. t.h~ ~91l()W~ng ve'f/:J .. car~fully· . m. d :$1 pply the 
mts~tng P.ar\!3; ( ItllPO~S.t'it E:l$~9,.'i~ ( 1) $-t ,;fG.O.t Of PS• 7Q) •-

G~vent ~~..L . .-.s and .J?E1 PC. s:x-e two obl.tgu.~s . 
' : f'J>~ i> '1:·9 JtB, ro be~ng f'urt.her ~W$'1/ p 

fl"c>m ~ht3 . p~rp, ~han l?E, · · · · · · · ~ 

b$¢.:,tO,w:'IW•I ... ~<:,. .. O. ~ 

f~<).Of':,. .. In~~:,DE_; J;J.~DJt: ·•~·~· ... A .. ·. ])~(.,. 
< •·• L.l?® 1$ ?on til. •. angle. 
:. L.l?EG ·iS· an -.,. ._ e.ngl·e (L.PEl).-t-L.PED =-

. · 2 'l."t• Ls.) 
.'J: ',"··. 

:. ~.POE. ta an ...... ~le (a~ can have only 
. ·. . . . . ·. one ·• • • • .• L. ) 

· and. . · .. L •. ~EC} L. PO;E . 
) 

2. Pg. 111 No~. 1., .2• 

.3. Copy ~n4 QoJ:Q.plet.~t (No .• ,,, Pg .• 71). 
Gtv~n; . AnY _quruir1l~'tt~~al ABijD. 

Reqd. to .Proye; .. that,. .$.1'\V.l !i$idee a.re 
together.st"~&.\t;t; th,an ~hEJ 
f OU~h $1. '!it$ • . 

oonstru:ot1o.n.: Jo1n BI>. .. D 

P£f)Of; .IhAABDt· ~B.-tAll/ :;.•<il••• (Any t;.WQ aid.$$ of a 
· a~e toget.neX" greater tm. n 
~he th'~ rd ,$1 Q.e. ) 

J .. ls c>. inABDC, .. BD :t .DQ. 1 ...... ., ~ ~ • 
Stt111 m&re 1s ••••••.•••• :>no. 

s1m1la.rly any other thX.ee s1d$s may be p.roved. greate~ tha.n 
the toarth. Q.E.D. 
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4• Pg. 11: Nof,l. 4, 6, 12. In th$se questions you may make 
uee Of'. th.e fa~t that ::r:t J · tNlO a clea Of a tr.tangl.e are 
togeth$t- greate.r. than the tlrl.rd side.• 

$.. ;rg,. 77; Nos. a, 10. 

;E,!X'l'RA,. g.UED'J:.IONSr 

Pg. 77: N·OS., 5, 1., ·.g,. ll, 13, 17, In No. 7 from tb.~ 
longer or the two .ald.e$ !cut otr a. pie~e equal to t,he . 
e1?.ortGr. ~hat vtlll PG .t~e <i1ftr;re;&a:e b~tween the two 
t:);ld.o·a and rou $an th~·n p~ove it le.ss tha.n the tl::d.rd. aidf:h 

WI}RNISG;i 
' -- ' 

i'ak~ grs~t care tha_t; 19'111" re$.son.tng ts sound trom step 
t,o $'tep.. It .nettf)):' pay$ to make e.ns statement or wr~ te 
Clown $ $\ep it you haV.e no reason fQr l ~. The e~tr!t 
que~t1on!B ()r . riders·,. as t}+ey li\JI~ eall.$(\1., Q~e l1 little · 
Mr\l.Gr 't~t'! the oth~r·S~· Attempt them it rou fin&··ttme. 
some soott hard th1nldng '· 1s .a good thing.. fila more you 
na.ve tr1~d, the greatQ~ wUl be tout• ~sa.t1efaet1on 1f you 
~<at~ 'tthem r1gh1;.. · 

I 

. $HIR'rj;~'rJi . · W~~· 

. we have .~G'~ ·~Q. bu,sy w~tlt the. '''theor~~toa~ -. 
e~ometru" tll4t !lE:l ~~~to :tl;.l.ve forgotten completely how 
to work With. $Ur': tnst~-ent~;h . Fot> tht,s reason W1S Shall 
$p~nd the i'oilo?ttpg .two, V!$eks· 1n eqn~tr-Uot#.ng t~:3.angles 
f~O$ S1Venda't;.a. 

QUESTIONS: . . . . 

l~ ~e a table a;1;1 b~low· a.nd ~W"JPli' 'ttll$ snsw~J1 to tne · , 
f'oll. .• quE'tS.1;1onat·• 

i\ .• l$ 1t PO.(HJ~ble. t<?:eon~tNat t:ri.angle:;; trom t1;1.$ t<:>llow1ng 
~e.ts ot fl~'t#a? . . ·.· 

· a~ How· ma-ny pof;uJ.,:bl,o. · 1;r1~ngl.es wJ~ll tb.ere be 1n &$iQh case? 
<In ;otht;r wons, w.tll the; mole cla.$~ get congt>Uent 
tr~a~~s?1f' ~a4n on.~ ~(mntruet~ bJ,.s tl;"1angle from the 
d.ats •. or- .~.11 1he~e .be two or mere ah.a.:9es ·or sizes or 
t~t~ngles?l Give retu)()n$• , , . , · 

'<. ·- :, 

,, 
Dat~;. tor. C9n~ttnt.ct1;tlS. ABCf I A.., 

' ' 

. ~t ·i.s 1elea.r by 110w that . the same sets Qf_ da.t$· =B.r;p 
)'egulred. f'or.,.~~1e.~~s ,1fo)e ... ~9ns~ent, are· also requtred 
f~t ~. eon:atr\!srt~1M .$ · t.r,~~§l!). ;P;niguel.z. ~ .. e. so that·. 1f tls 
wl.tol.e el~J:3S ~onatNot t}le tt-1~nglet eaeb on.ew1ll get a 
tr1angl.e, whi:.qh is ~~~~tlY ·eQl!al in shape and· s1ze to t.ose 
or the c>th~rs in tne class. ·READ pg. 78. 

' •' ~ I 
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PROJ:llt~-( ,,..,. PS• .19 allow, b.O\V to'' eon(}truct $ rts. W" 
tr~afiSJ.e ne.v.1ng gi VEiJn th.a hypot~nuse and one s.lde. 

· flOA!*. ~ proof. :f.a g1V'&n that the construction s1ves the 
r~q_U1~d triangle. ·. ·· ·. ·. .. · 

. I.f' yat.t' do no.t :follow the <iH)natruc'f.1.on or p~C)c:f t 

\l.$k. Q.rt(!!l of your ftt1eruis_ t<> el¢Plain 1 t to you or come to me. 
Bat ·do not CQnt1nua bef~re 1t is quite clear to you. · 

THF(gREM 4Q .. Pe; .•. $0~ tvUl. be ea$y tQ ~derstan4,, fqt' it$ 
prQof 1s the.~~"- as th~\ ~t prt)bl.~m A. tou. ca.n 
ve~ify t,h1s theqr~m eXP,r1•enta.llt by 
dr.tw1~ arrj •~•1-:e.··t:r-.. o· J..·e a.s ehown. 1 ... ~, 
tigure.1 ta~ng point-s~ ;A, :B.• c •tc. . 
en the u+r~umterence .8;p.d. thef);. · 
mf3a.~ur~tJ.S.th$.~ngle~ ~t A, B.,c, etc. 
to f1:nd wl);,~h~t.tl'l~Y e.r~ ~*"· ~pgle$, 
'f:hi.S 1t;l~rlmpOf1itt~t theo.r$Jnf S.B you rS$G 1n 't;he bOGk1a and 
you nn.t6t t\nd~rs t!l.nd it well ta fore fou. eonttnue. .· 

READ the ~lte:rnat1 v:, c.onst:ruotlon to~ Pro'P~.etil .A on PS• So. 

QtTE.CJTt()N~: 

.~. Pg. a;, N<>. l {1),· (11) .•. (1l!), (1V)t (Y~.)• 
Re~d. ve~:y "-a,rtl)flll~J' the im "trlJ..~tten$ given a't# top ot 
P~• S; •.. Vt/1/Y ne1,1~ and. a"~~a.t~ COflflt.J"UO*'~ons ~re 
~equ1i'il4·., .~·lti. . ~n ~a.oh. $atu~ s11re ®~er th~ hes.<ltng$ . . . .... 
l.) 92.F.!:\iruet.1.,ti1,J.~r.A .~) .. by. !J1.eas.u.rf!m2P~ ~ sn.qrt de$Qr,~pt1on 
ot how· yoti cone~:uoted th.e ~r1a.ngle .a.n,d the l.$n,sth ot 
.bhe 1·~. ·or ~t~e of .~gl~ m~asur~a., .:r~t;pectlvel,. 

PROBLW.J!t ... S.~1~ .. hovi ~o <Hlnst~t¢1;. an ~~;ttt;la.t~~ tt1a.ngle 
when tM al~~~ud~_)e .S1V~n. ;t'ou liief. ~hink that this -h 
~()S$lbl.e a~.J()~·~f:'~.p.qt g~yen .$uft'1Q'1en:~ qa.t·a.:: bUt t.ne 
prppert~,~ . of a.:n :~qu,11a:t~.r'a~ tnangle .Jr~~ke ~P. for .th1s. 

. l;n the prt)Ot .. Wld$h y(Ju. . a.J'e r~Q.\l,irecl. to sup})ly, 
you ll.a.Ve. to pr()y~ tn~,t. r.be. txo1a~e \b 1o.h. ha$ be en . 
co:n.st.~qted, l$ an ·~qu3;~a'f!-~:ral tr~ansl~ Y4 t.~ ~he a.lt;.:ltude 

I equa~ ·to I tb~ ·g~v~ $1. ~!. ~ude. . ~u.ppJ,y tl'le pro or .a.nd . ahCJI 
~t t~ Ill$. bE~f'()~~ .t.Ql.l ¢.oll'tit.nu.e. 

:,· 

.rRO~tgt?.~l .J~ttPP:tN prQCtt tn same .way. e,~ tor p~obler11 s. 

,. 

'• P&• 8:5; No$. l. ('V), (v11) 19 :(#.~) •. 

~- - .~ ~· . . -~· ~ . ·, .. • .. ,. . 

IOqRiEElfifU-. JfEEit • 

. ~f!QSL}!)l 1 ,~: .R~r;d.vh~ ,t1h9l~ o,t .Pe~~ 82 ead .$\tpply th~ pre» f. 
tnia· p.f9b4£\l~.:~e VffJ.r.'l/ :1iiP<Jf1jan:tt. 

lJP~~J . fhe ~~w. h~a.,d.tne; ... A~Y~i,~". is . ;lOt to. b~ _ ~1V~n '-n 
any an$\f~r,:., . .:it J .. S. ,$j.)llpl;y hGW .. JOI;i 1;ihi~ ~ d ~$\.1.6 ~bot,¢. 
th~ eoi').'t~ .. t3,o~ .tr:.to.~~ you. .sta~ 'Vd.tb ~t,. · 

. . l~ the. fc.l'1~4tw1ng que~tlo~ at,a~e . t~~ &!rt.eps .t:Jf 
,-our Q<;l~iitN<ft:tt:>tl; 43l·~I!J.~lf .. in, ·ea;ch qlit~e. _ U~e the short, 
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~le.a~· ma,thematioal way: .of. 4oing it: · see the>mn• , 
stru:et:tona o:r .aL.l the p;rQblems you have ha.d ao· tar. 
:f'o:r. :eX!IIlplt)~.. . A~oUl,"~oy ·oa.n Oi.'l.ly be s~t ta.ined. by. 1.ll.S1ns 

. $tralght ;r:u.lei~s and pend. ls wit~h sharp po1nts •. 

QUESTIOl-I£11 
\ ., .. -'Y" 

~TRA Q.YESTION§i . 

"Fg., 841 N¢$ .-. 12, 13 ,.. 14• 

READ:· ,on PS:• 84 ;ttid 85 th-e d-'f'~l11tion.s that a.r~ s1ven• 
1011 ml,is~' know wnat -~a.eb. ()f the tollow1~ ls:­
-Qu~d.r'4~-'t.s,~a.J., dt~~Ot!a.l. • ;gar,ahl~lo&J!~, rectansl~, 
.squa:t'a r rhc>tn~B.,. trap;:t_~1Ulll 1 cQn~.te~ pol,.y·gon. · 

J:t1 '\h'$0~~1tlS :J.a, 1~, 20t ~1 Wf$ proV~ cena.tn propert.1es Of 
.P~~~ •. · 

;;r~,E()Ji~ ,1~.: . I~:af2PS1li~ .. ~l,eJ;J . ot a _Palf't~.l~el<l>~~ ar.e 

~CHEOlY!! ~-~ . T.h~ . O;QEO.s1 t• . e.t4es of .. e,. pa,.lf*~:u.eloesr:am ar~ 
~q;uaJ: • tt,:nd. · ea.oh . dtagona.l 'b~se~t.a \l:te 
parallel ogra.nb . · · · 

' 
. T,HEOrup.~ .2$ t .. '!' .. ~~- .. , dbt4£~na>l.f! . Of . a parl!l.ll~~ Og:;'~ _b\S'?Qt 

· · · ·-· ~aeh "> 'h$r• · .· .· · :: · 

, ' 

'rh.es~ th~orems .. ~r$ important anel. you. must 
u;nd.~;f\$ts,.n4 .tttfl/1r, ProO.f~ t.horq~g~y. . f!)r p~a.c~1ce ~;write 
the p;roots wt:th J~lose~ J;i~~t$ •· t'U"ttllb th.Q n t.~ee-letter" . · 
w~y e.t ~ng~e ~~tii!.~lo~. _· . . , • · · 

' ' 
iUf.AIU .· tn~ _cQ.J:lY~:tt!i$ ot $11 •... 20 on pg .. 88.; .and t~ ~t>rc>l.l-~;;'te.(~t,. 
· ·· · the t¢ot .. or PP• 66 ,, 87 •. 

SUE~1'IO,l;!~t . " ' . 

1. On Vh'-c~ .P~·~y,~oua thebr~me doe;~ e~Qh <tf Ths. 18, 19, 
~nd eo·d,~pen<t? 

a. Pg~ e91.. tiQ$• 'lt 6~ 1t:t~ (These Ei.J;"$ $-ll p~oved. by 
con~$n.t t;t-i.~ng).~$ l .• 

3. Pg. $9.~ No~. 4, ,);o. 12 •. 

.t,t!EqREM:. 2,1.; .. ):.f.! :e.apt ot Qppoa\ t;.e ~.,.,4~$ ot lii. q~-;r~lat ersl 
are ~~l a.nd. l!~t&I~''""~ .. 1fi~e a pe.~all~logr~MA •. , ~ • 

and J:.·~~ ,;i,.iJ.iil, ~l"O()f' • . . · · 

. Is th1$ . thE30.J~<~m the oonv~~&e of . 9l y. of 'bhe 
pr$'y~O\,.t:@ tr~i~OX'~~ '? . .. 

. . . ~11$ tht:lQ~.,IIl.QOncl~e$ the. .grQttp 9f tht)oreme 
On pa.ra11~1Q~atn$ ... ViA. 18 • 19 1 20; a1 •. 



1. 

1. PB• 89! Nos. 2, 3, 7, J, lj, 14, 16, 17. 

Pg. 89: No. 15. 

The following are a f'ew general questi',Jns 
oasad on the theorems we have done so far. Revise the 
theorems anC.. then attempt then:.: 

A hexagon has one ::ngJ.e 'lf 110 and two othorn 
of 135c • Of the rema.ini.r.l['; angle a, 0119 is 13 
than each of the other two, vvhich are equal. 
size of each of the 18.:: t trwec La. 

each 
greater 
Find the 

2. _1\i:JG is a tria.rl.(51e. Oi'> L:; p:t·oduced to D and. AJ to E, 
so that AiJ AZ. If the line joining DS is perp. to 
CB produced, show that ABC is isosceles. (HINT: see 
whether the two rt. Ld. triangles in the figure are 
equiangular.) 

3. ABC is a triangle with three unequal sides. CD, the 
::>e:cp. !'!'om o t:J the bis~ct.or ,,r L .A, ts proctuced to 
out AB, produced. if necessary at. :!:. 3how that EB is 
~rp~P.l to the cUff. in length of' P..F and. AC. 

4. !11 J:.i'0, L ..... 9.:, !~.r.d D ic a.aj' .;,Jt. in the d.de AC. 
Prove that BD is greater than !30 but leE!s than BA. 

F'ur revision you u:.ey c.lsc attempt sny of the 
queet1one in your book, also thoee net. r~i vr:-n so fer. 
Come and show th.;;m to me so tr..at you can be sure 
whether they are correct • 

.... ____ ,._ 
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~LE OF AN ASSIGNMENT AS WORKED OUT IN ORDER 

TO SERVE AS A REFERENCE IN CORRECTING. PUPILS • WORK. 

(See P• 3S ) 

TENTH WEEK. 
I 1 t 

saest1on l (pg. 62l· 

G1ven: AB 1 CD two equal chords 
ot a oirole with centre o. 

Regu1red to proy.e: L.AOB = L. COD. 

£root: In a~AOB COD 

UAB=-Ch •••••...• given. 

g1vep: 

• ,' AO = DO • • • • • • • • • iqual radii. 
o -:a co • • • . . . • • • equal rad.11 • 

• ', ~AOB :=.OOQD 

.·. L.AOB=L.DOO. 

suest1on 2 (pg. 6~). 

An isosceles 6 ABC having AB ==AC. 
Also X, the mid-pt ot BC, ·Joined 
\o A. 

( 1) L. BAX ::::t,. OAX. 
( 11) AX -L BC. 

lroot: In D.S ABX, ACX . [AS= AC • • • • • • • • • • given. 
· 'l' BX = CX ••• • • • • • • • given. 

AX=AX 
.'. D ABX =:~AOX 
.'. L.BAX= L.CAX 

and. L.AXB """"L. AXC 
and being adJacent supplementary Ls., 
ea.oh is a rt. L • 

.'. AX ...LBO. 

QMestion 5 (pg. 69). 

g_1v~n: A qu&tr. ABCD. haVing 
AB- AD ancl BC =CD. 
P 1s any pt. on AC. 

Reguired. to prove; PB = PD 

Q,.E.D. 

A 

Q.E.D. 

B 

D 
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l~ .6.5Alt0, AJ)Q · {AS =AD ....... ~ . ,. . given.~ 
•. · se .. =en ... · ..... ~ .. • .e.tv:en. 

. 40=AG · 

. •• LlABQ :.6.ADC 
. ·. t..·~A.Q = t,.l)J\C. 

· ln as aA.P; DAR 

~ 
AB = .AD • .• i' • • •· '" • ·• • ... AP=lt.p 

· lnol. L.BAP ,,_ncl. 

~ ·. L\BA.f::: ~DAP 
4._ $?:::PD. 

proved. 
above. 

S!JiUar:J.¥ &rcy' oth~:r. P~• qn AO . ¢an be proved &ql1.i.41stan1i 
·tro~ 13 .. Arl,4 P ~ · 

G1Y~D: 
, .. -_•" :t. 

Regul!;-e4. to pe.ov.e,: .~ II DC BJlQ. ·· · · · · · · · .·· · · ·. · 4fl. ll ao • 

. ·Construction; Jo~ ~c. 

' .. , 
' ; 

' ' 

A 

,. 

!18gd.• to. p:t;,OYI: .AX -.A¥.. 

g~6of, :: .A:f$·-==· ACJ ' .; ., .• • -~ ~ ; • • •.. gt ven. 
· . '· : .• L .• ec :::.l....~.i. . . . · 

· ·· In AsABx., AGJ . 

[ 

Al'l=A.C: .• "! •••••• s1'9'en. . . 
• 

4 ax -== ox • • • . • • . l)1ven. 
~ · "4~lt.L.Ais.X =t.nel.L.AQX • • • •· .R~O'v.e4 e:":ve. 

:~A AI~:= ~AO% 
' .. ·. ~. - .AX~ Q.E.D .• 
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An ~quU.a:t,eral ~l\10. 
It.s sltl~a are ·prodtA0&4. 
~o P, Q; a. .r~ellp. , eaoh 
l.t.s·own. lengt.~• 

~•tr.i· .· to . prove: L\ P·QJ\ .J.s al.so 
equUe:tr;•rs.l. 

P.r<~o·t : ·AES = AQ . • • • • ·.1! • • • 

;'. luABC.::: .L.AO'B 
- : . .t..~mc = t.. Q.CP •••• , 

eJ:ven. R. 

aqppl:e~-ll~t qf t~l:i'e equal 
,J..a • ABO 1 AQB. 

:Now in 4s QCP, MP _ 

i 
QC =B) • • • • • • each 1s t.w1oe the side of the 

. . . equt\l.D- · 
• OP = RB • • • • • • each 1s equs.l \o a s1de of' t;he 

equtl-.A 
incl. L. QO~ = incl. L. RBP • • • • • • proved above. 

:.6.QGP;~p · 
:. QP =liP' 

$!m1le.ri4;r b.y eornpar~ Ll, QRA, ~ we prove R'P·-Qll • 

. :. Ql>-=:BP=~.:P• 
:. D. QlW .is tquU.at.•ral. • 

. ' . 
S¥est;1on lOi~} a 1,•, ~~· 

t.r:Wo a.i\teraeotting 
lines ABQ, .ADI 
haV1Q6 48. = Jil.>., 
AO =AE• · Also . 
BE • CD cut $ach 
ot.hera.t 9• 

Jl!ld
1
• teg pmve ·; AO 'bJ.$~~t.l1 . . . . . . t..A. 

ven-. opp~ Ls. 
proved above. 
gtvan. 
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'/ 

,2onst;qo'&';io.tu ~og.~ ts.ar:k ett, All.. a~. D~:= 1•~ ,, . 
alse ~OilS. Al Jliant .Qff .. AB •. 2n" JQ =l" • 
;101~- Ji1i!t 9D ~4. if'lt,. t;~eDl .tn\8~$~Ci; .a't;. o .• 
Jo~n A().. · 

M l>lsec\e L.A. (see proof ot 10 (a) ).. 
' . . . \ .·" : ··a, . ,meas~~pte.,. w~t.h prott.ract._..: 

~ \' 

' . .. .0 .. ' t:~: . r~:ao 

I 

Glven: AJQDE .ls a ·r$f&u.l&:r pentr~tt· 
:-.·, . :· ' ,, . . --· 

B!i9• . \o pt-GVp,:. 4013 1$ .an ·t.soscell$ t::. ,('. A '\(:-'----~c 

ir~ot:, ~l1si+EJ).,· AtJQ .· . _ . 
· · · L.. I.E=~ • •. • • • e;iveA. 
·; . EJ.l:::.JO •• ~··~ t)1Yen. 

'in~l. ~ • .AE]) ~ 1no1, ~.Aile ••. ~ etvel\·. 
· • 4ABD=MBC ·· . · . . . . :.AD=N:i . 

• ·. ·ADO. $_,$ an ,tsoa.¢el.~s b.-
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1" · tn ~li~ t.~lWr$ ... ~ ts. • •trtt pt 111'1.~~- ·· 

(a) w~t.~~ . ttt~ ~·~ : ~f.rl . 

(b) 

( 1) ·t,.DOB + .L.DOO = 
( l~) J;,.l)O!;. ~ L•20E = 

( 11~) ~.QQ1,3 + J',.·QOE -

iqWA~ ~o hOW_$Q.~Y.lf't• ~a,. are ea.eh 
:l)f' the tol.l~Wt~t . 

( 1) L.DOB + L.DOO + L. OOA = 
( 11) L.EOA + L.EOB :_. . .. 

(iil) ~~CQl' t" .L.C·O~ + .L.EOB = . 

2 • Wr~ t~ pn~ . ~~ P.l:'. ~b~. ~pejo ot . 
r~. an.Sl~f3 fQX". &$qh. q.f .tn~ ~c>ll.qwt,ng~ 

b c e::::. + ' -t ..... 
c + e = c +·4 = 
.#J, ;- d. +. t =­
b+e= 

l'be :~o:r-r,esponding $llS:te 
9f L•~ 14 ........ •<I! , •• 

( 11t) ~-~-• . EHlt ~ d An~ @' .... ~:Qgl ~s ~ 

(tv) . t.·$. F.~ a.pd. -KHB M'C!l. •·• •. e,ngles. 

( 11) .l..f».• .. BQ: ~.l1d .HIO) ... 
Jill'$ . tW() . • -10 • ~! ; • , \RilSles Qn 
tll~ $t:Une ~~4~.9t' ~. 

4• ln .'the .. t: ~e;t.ll'\l PA 'bl£Je~~$ t.~ CA.B •. 
L.l)AB -== xo an4, L.I>.AQ ~ -1-~. 

(1) L.BJ\C ( 1,_) t.BAP 

A 

c. 

E 
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G. F~nd ~hB .s.r•a. $.Ind. t~'-- p,~t,m~ter of tM 
glven fi~-~~· "'. t'h(lJ lll·~~~n;J.r,eme~tt.J ar, 
~n feer~. 

1.• Dl':$W AA ~1~ .· tlq~l f.<;J ~(/ -~ th 1~\l:r Prflt»aot.9JJ • 
~.te~_et ·l't- .· ti1t.b. .3'6tU' 4.~P~s~•~. att4 slfe a she;cst·. 
de$C~~pt.Qn '~f b~W 1QU d.1d, .1~. 

Hatlt• ,!•~~e· .1A@s1sn~d ae . t~ll,ow~u .... 

~. tw9 markJ -~~ ~$QA .O'f W~ ~~~ (i1V~~1~n$ .• 

fOfA~ . .. )..2 ~ 

a. 'fVI~ ll~lJ:~ t9 6,$.Q~ .. ~(.ttl! t~v~ 4J.v1e10nf1t·* 

TO~ItJ,. ·. ..101! .......... . 

'·• f\10 m,e.~l;t~ J~o .. ~-.qh. c~ thE) tt.ve ~1v1s1Qn.s,. 

TOTAL 10. 

A. Fourmaf"ke -to e~e.-oll. ·e>t.the t:l;ltte~ 41V1$1ons. 

fOTAL. l:a, 
Twe marks to each. of the t1ve 41v1s1.ons. . . ... ,. ''· - .... ,• . ''• . ,-' . '- ,. -. -

WO'I!AL . ).Q, 

·6. v~ve lllarlt.;a .. tor_p$~~~'er .. Qd ares. ~~u~och. 

~OWAL .l~h ... 

'7• ·~•~ $tltlrlt$ tQr. «:r-.w~ng-~~~ ~o~l:"t<r~l..l• . . 
sa.~ tna..-k$ f:Qr 'b,j.e$~tlt~S• . 6~~ ·•rte r~~ 4~$cf.'1P~t(}n. 

T()'1'4tt .. ).' ~ . . 

s. . '.t'W9 -~•~~$ .tt>;- .. $<.1~~~·· ,. 'fw·o m~t-~1?. t<:.r. $t~tlll$. .. 
answt~ Ql~~rlJ• .. ,$~84t lll~r1t$. tqr. <Jc>~~~\ ... t.\~W~l:lS~ .. 
Ntn• mta.t'~$ .·· t'Ol" .• OQ\1.~~1, . 

T01'AL ~1, •. ·· 



. . . . . . . S!v: 7.}11 
. (~) F111d tn• _,-a.l.u~ o.t :.2•~ . · Wh~:n ~ = 4 .• r = ), -~ =- 5. 

( b:) lf. $.. = .).,1. b =- t • ()., .= * 1 tt~d tQ.~ V?.:Ltte Of ·J 

~1) a:&-i- b 1
. :(11). (.$-+l:>-+c)l.. 

{11~} a(~+ l:i} + $.0: · (lV) (a.+bt-(~-a._tt) -t- c"'-

( '\f)·· Vst a~ :t.ltt 
p-.w 

f~) a_· =.: ·i ... _ . ' ; .. 
l.• ,~~if. 

·(1:1) 

:(f.\) .. l>1Y'-d.$ ~a ~~w~en. 4 ar¥1 .as~ that nine times 
· · A's t:Jllfl.t~ tn$-1. •(lll,a,,.. f~ne. t~e$ B' ~ sna."' 

( b} F1n<t -~ .ntinlbe"~ so that ·the Q.t.ft~·;rence b4Stt;w,.en 
(.lne ... (1ft,h_.sntl "ne.•stxth. of 1t · equa1$ nJ.ne. 

·( ~) A $11-ver ~co).leQt1on was qornpoeed. of ·$b..l1~U.nges 
. m d -~l.m>en~e$ · only. . _1'he r. ••re ·twe1ve m(>r~ 

$1xpen.sE)S. tl:l8.l'l .$b1ll~n&fil• . If.· f;he QOlle(lt1Qll 
atnOl;\nt~ t~ $3 • 9 • . Q • 1 bQw tnt!+ny cp1ns ot $EJ.Ch 
e~~~ W~J?e ~P.e~·? 

4. s~mp1lfN.J 

·· ,. <1> 21~.lu . .. . .. (t:t> Jl!-+2+b 
· . . ·k (iv). 

(1~1) a.ttt.i · aba+"ba.o +b~ 

5. · Fincl: ~~ p$rlJn~i;,~rs. t;n. <i. ate,_ ot . . 
·. the· S1.ven t:~e;ur:~ •... ·The_ -~:t~s 

are all ·.rt. Ls. . The nte!l.attremente 
"te e1v$n ~n ~~~t.. · · · · · · · · · 

.1. 

. ' 

( 11.i) '2;, (1Y) a. {V) 3 , 

1.'0TAL 12. 

;L. (11,). l." (~11) l. 
a. V•r1tloat1C)n 1. 

(~v) a •. ,(v) l .. 

TOTAL 10. 
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3. (a) s. (b) s. (c) s. 
TOTAL 15. 

4. On.e mark to each of the six sections. 

TOTAL 6. 

s. Three marks for perioeter. Four marks for area. 

TOTAL 7. 

GRAND TO~l\L ,SO • 

Time: li hrs. 

Complete tae following statements: 

(a) 
(b) 
(c) 
(d) 1 

L.AOE+ •••••••• • =2 rt.. Le. 
L.AOE == L.ABC + •••. , ..••.. • 
L.ABC +L.BAC+ ••••••••••• = 2 rt. Ls. 
L.FAB +L.DBO + L.ACI£ = •••••••••• • 

a. AB, CD are two parallel straight lines. n 
Answer or complete the following: 

F 
\ 

·A 

I 
\ 
c 

£ 

-£ 

(a) 
(b) 
( o) 
(d) 
(e) 

What 1s the line EF called? A ------+----'0 
L.EHA= ••••• (vert. opp.L.) 
L.HEC = •...• (eorreep. L.) c ---.:;L---- n 
L.AHS =•• ••• (altern. L.) 
By wna.t common name can we call 
Ls. AHE, EHB, SFD, CSF ? F 

3. rihat do we mean by saying that triangles are 
congruent? Name three sets of conditions tor 
which triansJ.es are o&ngruent. 

4. Draw any angle md show how to bisect 1 t using 
rour compasses and ruler only. Explain how you 
have done 1t und.er the headings: given, requ1~ed. 
and construction. 

5. On the bank of a river there 1 s a tree 35 tt. high. 
From a point on the other bank and directly opposite 
the tree the angle of elevation of the top of the 
tree is zZ'. Find the a dth of the r1 ver by ma.ld.ng 
an accurate drawing to scale. 

6. A village B is e1tuated 70 miles due East from anothe? 
village A. A third village 0 is 60 miles from B and 
ln the direction 20°W. of a. How long will a person 
take to travel directly from C to A at 20 miles 
per hour? 
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1.. ():n$ mark to ~a.ch ot the tt.>u~ ~f.v1•i.e>ns. 

TOTAX. . 4• 

2 • One JQa.rk to ea.e,h ot the f1 ve dl Yi.$:1ens • 

TOTAL 5. 

TWo mla.rket t.o:r 4Eff1ni.t1on. 
:J s~ts. 

Qol'J'ee)t tl.st.Jr~ .atd oc>n't"f:~lon tlneru 4 ma.swks~ 
P~sgJ"'lP't1CJJ).l .... 6 JJ.l&.JV.~s~.. . . 

TOWAL 10, 

S•ale: . 1 .. ~n~rlh 90~~•tt- ~t.atenut?nt, Qt m swe~·: ~· mark., 
e()rreot :-.s~~.t~ "' tq~~~, ta.~cu.ta4r $tl.d ~~"~•: 5 mark$. 

·fOfAL 10,. 
6.. . c . SQ~+~: . ~ m~~, .f~gqrtL .~•:r~e. t:mQwer: 5 rn~$111, 

ealcn4a~~(J~i 2 ~r~~~" .... 
~Q'X'AL 13. 



\ 

\ 
'\ 

'\ ...• 

·~ .. 4il-, 

o_v -~· ·l 
~---~ +"__:.J:s~··=ta · ... 

·(e) fix­
.. 5 .. w 

;F,.n~ the . a;rea ~~· the p':r~~te:r. 
2.P 

Qf thf! Q.:ve~ tigup~, , . The tne$.surem~n"t;e 
are 1n l,nQJt••:~. . .. ~$ •<>t.;ru~rs . ~'- all 
rt~ Lfi!ta .... 

AGE 5 () 1_ 8 9 
.KI!!IGHf · ( in _inehE;te 4). ~ 46 .. 49 .52 

6P 
<-I 

s 

10 11 12 
5) 55 51 

Draw·~ gr~pl:J. to S.lluet.ra'1$i thls.. From J<>u.:r graph 
$.rl$Wttf'.' :~he. t'<Jl.lQwi:n$ '<l\l~st1Ql\JU'!" 

~ $) St$t\t ·cle~~Y '~~p. t~re~ f$9-J'e .show th~ 
peat$S,t., !n~r.~a~~~- ~n gcnvtl'h 

13 
.59 

(b) Whl'At. w~~ il•t ;tl<a1~\ ?tlitn ~~ 'fJ$Uj Gt , ... are 9t .-.ge? 

p 

l4J ol! 

tS. ~t .r.ou.,~,-~ .\.Q <4raw. tll.e ~ll()wtng sl"apns., wllieh 
q\UI.nt~"'' '1~~4 1~ tn~lit$~1:"~ "'~- ·ta,~ b()x-l"ontal a~l.et-

1· 

( 1} A $XtS.Ph . t.G. ¢Q'J11f,l'$. 4~~~~ ~~ellh$.t to 
degrees Qent.1$P:•d~.. · · 

( l;t) -~ ~o~~ . ot "~~~:rt,<t:b. fit' .·~ tncU·~·~'bl:>er c~:r<i -4\n4 
the l~$.4s st~.,Pen(te~ .from .lt.. 

{ (111) -~~. WG1ght. e>t .~ motor-.-ca.r $.g.4 the tl/lx on l t • 

... . l'-v)_. :Rtoord t1$es ro~ t"!tQe$ or v~~ou$ l~stbs .• 

Int$rpr~~ th• f9ll.ow1ng trav$l 6ftpha or snrtth and JQrut$ 
~n <lEtta1;L ( 1.~ •. expl.e.tn WMt th$ gr~pllfl tell u.s about theil 
t~•vela o~ the Aberdeen)Murray$b~g. %'$ad en the 30t.h 
4U.S· ·• ::1.934) • When and where do . Sm1 tb and Jones paf!'S 
one 'flOth$x-~ . 



1. ~wo marks tor eaoh co~Qt step. ( 5 steps) • 

TOTAL 10. 

2• (~) 5. (3 to~ remo•1ng b~aok•t}. 
{b) 5. 
(o) 5· 

'.OO'l'AL 15, 

E.ight m. a. t"lk$ tor c~z.:re. ct .tqu. at.~9. ~· 
s.o1 nne. on.~ mark tor answer. 

TOTAL .15• 

4. FlV$ Jnarks tor ~tJ. ~n<t 'perlm~t•r eaeh. 

s. 
TOTAL 10., 

Name 2,. seale ), a~es J~ plotttlng points 10, graph 4• 
(t\.) ; (b) ,. ' 

TOTAL .28j> 

6. two markS. to •ae~. 

TOfAL S. 

7. Jone.ss . 3 stQ60B - tt~ae and d1$t.e.nce tqr eaclu 6 marks. 
smtth~ tl!ne end dl\9\anetU 2 mat-ks. 
'l'!m.e tl1 d plaot) of pas sine; each othe:r: ; marks eacu. 

TOTAL 14. 

~~R'JifP'ber·, •. 1224· qeqmeta - '"S!fd. Yi.•· . :gJJn!:( 1j- br,i· 

1. (a) It a.l1ne cute across two <>ther aarall•l lines, wh& 
cone1u.s1ons os.n JOU d.ra.w with regard to the angles 
·wh1ch $X"& so tornted (N~me ' con~1ust.on.s: th~y muat 
be the NEJult of the 11nes 'be1,ng parallel). 



(b) l:n.the t·tgtlre AB//00//fli• Also fJO//DM... A 

09•Pl~te . a.rtg. stve . ~a$on.s : 

L.ABO::: • .. ., • • 
L, EF.M =• •· •• • 
~. CDF .. .- • .\!' ~ .• = ~ •. • • • . 

c,-·-----' 

ln t~e fi~e AC//Ef ·&u¥1. also 8E//OD//FH. . . . . . .. . . A . 

Pr. ove tha.- (.t) L.AB. :E .. =L .• E}ffl ,.,__/ ___ __,E 

, ·. (ll) L,llQ1)=L,Blll) <7 '' :~-*-· -H 

! , Sf;.a\e. ~e QQl'lV~%1'$~ ·Ot eacb; Of the f()llQW1tl.f£ toheo~ems: • 

;(e.) 1t. a l1Jf;rll1Sbt tln~ f!t!ttlACl on .lUlot.~er liltt~Sh\ line. 
•:. . .. :' . .. . .tlie $~ ':('.the a.djtt~(1lnt engl,er~ SQ fO$$d i.e eqWJ~.l 

·:· · · · ··· to .~· r~. Li?• · · 

,r 

IV 
· "(b)· When.~ .st.r4lsnt l1tl.$ eut.s two otn~r $t.ra1ght ].ines," 

those 11~~~·ar~ p~~~le.l ,._t 
. : . :. ( 1) . ~ p.a~r .of' ·()q:rr~$:pon41ns "nsl.ea ~re .• qu~l. 

( 1~) .ft p~~J* ~t. al~-rnt~/~$ angles .are 't\l;lS.~.. . 
( 11t) -. pa~~ o~ .lt:~.t,.rJ.~t' angles on t1te se.tne side 

"JJt t:n~ ·~\\~t.'-~ ltna. .al'e $~ppl.ement;al7• 

( 9) . tt ,~wo ·$~d:$$ ... (?,f: .•~A trt~ngle. are' •. q\l.~t., . ~het . ~ngles 
· · · · .. tppo~t~e . th9~• .,.4~• ·c a.re. •cau.~:t. .. . . 

'· ! ·ht.) ... :r~v~ that,:, .1;.h(;t ~·~ ~t t~:~, $.'l~es ot .~· 1;~1~1e 
i·s \eqq~l to .twQ .·r1Sbt .a~gl.~~·· . 

(b) n,n4; .tb.$ ~d.~EtS. ~f ~h· ~nglea Of • tJrj.a,ngl(;e from 
th~ . toll9VI-.ns lllf()~~~,.o~u . , · 

( i) ti,B; .SOt x-tt." .14~0 t\t. a • . o 

(11} EX~ ... ,t •. a.t. A-;-:11); L.B-t.•O=l$~ 

(c) ;tftll.~QA •. L.Q.~~·~ m1d l'.S .l.• p~r;p .• to QR:~ Pt-ove 
tb.a) L .• ~s--: L .. ~a._. . . . · 

4• (~J ~N'Pt~ 'bhl:'$~ .1.\~.t• e,,'f 4ta vtblcb.mak~ *'~'-anal•~ 
. ~onerueJtt·· . , 

·( 1>) I>Ef $.& ~~~. t.~t~ngl.f) ·~ thJl 1t1 $ m1d•PQtn~ ot mr•· 
Dl! I$ Jt)i\.:n~<l ~n4. .. P~o4 ~ce~ . to. $ $0 . t:~t. PH =HS ~· 
s; l.·~ }$t~t\.• . . })rp'tl;jl 'JJlla~ l,.. I>:~~t- X.. SFH~ 

( ~) A~ $. re~~t . Of 7our .P~9.()f tn (b) t. wl'l$.t .. qa.n f0q . 
IJ,c(iJ.y -.oQU.t tile .. ~ . .i;n~~ DE ~.n4 $F? ( ~9 p:rop•J:'t1e$). 

(4) Th~e. tt~•• I,.; 13 pt Q . ~t~~~ ~li ~a •t.~. l\n•·x 
I st$~1!; wa.111:~ns . tr9~ '4h~ .. mt<tdl' . . . · 
tree J,. ana.. :f(l:u~ ... ~9t:ts BJt p'l"p ~ . to ·•0 ·ji · . ~r.ove t.ha:t~ a~ . e:ey polnt a.3. ()ng 
rn1 path BX.,. I ~ •q~141st,~* trQm. 
the two. trees A. and o .• . .. 

£ 
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14a.~k;t:L were._· af!s1sned. .e.s _ tob'l.O?Jf! ¢ 
. " ' . ,, 

1,., -(~). Qne m.e.rlt f9r' ~~()h, Of th~ three ¢!!)nelU$10l'lS• 

( e ) ( 1) · 111 v~ t!U12i"~$ ;#:. - -'2 anc1 $ 1 or. 1 * 2 _a.nd a to:t th.., 
d~ft'~~en:t. St$ps a.qcor41tlS t.<> m~~hQ<l of pr()tJt U$~1!. 

(11) flve m$rket 2 tmd '· or a, lt l, 1,. 

to'I'AL 19 ~ 

2,. (a) ~- ( l:>) ,; __ ( -¢) 2, 

TQTAL 7. 

:J't (a} 2 f<Jr ¢~il~~-w~~M>n. l tor ~~-~~h l4Jslt;.tal -St'E$lh 
~~1~® _,._. ' . . . 

¥li~$t,.~~I!Ul~~--fl·~~-¥~~~(i~!tflf .. 
(b) (1) 2 (t1) 1. 

(.e) .a marks: 2 ltle.tks :eubtrt:tet'$d it reasGns to~ 
equalit~ea··~l'El .lft?i. s~v~it~ . . . . . . ... 

TOT~ ~ti,~ .. 

4• (a.) 3 fo:r -~-~h-~~~- Qf,' 4~ta anc$. ~~~-g. 

(b) 1,5 .~rks~:. a ~rlts f(>r -~ot--r~<.U~ f-t~• and. eta.t.tm$nt. 
ll.:; fo;r proo.ft a, __ ltlP.tk~ _sul:>t~$.e·t_ed fott om1ttlng t& . 
g1ve l'e~(fn$~. : - ~ 

( o) t ~~.its f():ti •tl.O_b· pirope)!'t,y. 

( d,-) ~Q . rt!ar.ks ~ _ 

fO??AL .48~ 

.. G~ __ . · __ ._·;-,' __ :-· .. :r_o_T~. -_- __ lt'\n,.. ~ ± ~ ,-,;·· _¥.%.~ 

'19 .. a~\ .Jn .. 'them~tlc.s. sc()r~ t"r- tl.U,.rd. te.m 
~. f!;4:,g·b~, tnd S~QJne~cy W~-~- . Wtt• !9-Cld'' 
~4 tlieil. -~1 yt~~a, 131 tw9. '-~ _ ~~e~. ~o . s•t, 
ia. pe~~~"t~e mark;•- _ 
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'' 

FO!.)Jlfl{ .I ' .!J:~ .. 

. Alseb~• • §td... t~~ •· · · 1'Ui~H 1* .hl"Ef. 

. ~) -
.. > ., (' 

SO.lV'$2 ·, .--' ,., · .. ' 

· ..... _ 

' 

. . •, ... ' J$} .. ·· 
(~) . 3(:1'+ 3)- (5 --~) '-2(,2- ()) 

.(b) .(,K+2H5:K-6). 

(.o}· x-6 !ic-4{Jk -(a~-1,-f-i~~ · '' 

(~) .~ _fi. __ & 

' 4 __ ~ 
( b) :a ~ ' . . . ' 2t-,~· 'lt~ ' 

·(~). ,~,±.~-a .... };· ·6-·. 
5' . ' ' ' 

(<i) itt+,,.. 1-.¢-(y -:-10) 

fe): l$ =.-.4P 

J<>D i,a t~r. t).in~s . e.s o~4 as W1lll~·~ '!'W~tit1 ye~• 
hG.tl.ce · h:e vA ll . be twiee as ·Old as Willj.am,. Find 
thelr preaent · ag~S·•. ·· ·· · · · · · · · · · · 

(.a) 

(b) 

,( ~) 

(d) 

Su."btl:-a~; .~$~'b-a:" ff4?n-$b-9~-· 

DJ.Vl4~ 4tf-.. 6.P1 .'1~2'1?11. .· 'bl -2p. 
• • • t • • • • ~ ' 

s1•PJ.~tr: u ...:.. .a• , '' -~@ . ~-. 

$lmpl.#..f8it. .-. ~i + ~~s • 
.. ?J.J.,. ,.'tq' 

(b) (t.) fliid.. tb~ ~~ea of th:G .. e~n-$tl 
~Ul'faQ.e .~-t .~ :~y:U.nd~~-• ?1.~ th 
(n.am~tel;' 4 inobfls .. aP-4. hetsnt 
h, 1n'lh~ta. 

< 11) What ia its a.ree. tt d= 4.,.· 11:=21 t 

~1 
Ul 

9· Pr•• ~ er~ph to .s,how th~ .conne9t1Gn,bei1;,'W$en ~troumterepces 
-.nd ·(ilOl'T$i!Jpo~dj.n,g :~~~~t.SI'i\i of o.;f':f·~f'$n~ f.)u-ole$ t'l"0tn 
the toU{)'f;l~ (lat,a: .. _ · 

The e!.:rtil.IIlf!'re~e~ of e.. -~~~lt .~.s- inches i.n tU.ameter. 
fhe cU.~E:il't-f!tl" Q:f $.:c1~¢le ·Wl.1ob P4~ a. oJ..r<U~:t'erenoe 
<lt 18.9 inohe:s• 
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l§rke were,aee1gned as follows: 

1. (a) 2 (b) l (c) 3. Give i a mark far ~ach step. 

~'OTAL 6. 

2. (a} 2 (b) 2 (c) ' (d) 2 (e) 1. 

TOTAL 10. 

'· 4 tor equation, 3 tor solution. 

TOTAL 7. 
4. (a) 2 (b) 2 (c) l (d) 2 

TOTAL 7. 

s. (a) ( 1} 2 (11) l (b) ( 1) 2 ( 11) l. 

TOTAL 6. 

6. Graph 10. Read1nse 2 each. 

TOTAL 14. 

GRAND . TOTAL ~qo!.. 

1. (a) Prove that the su.m ot th~ angles· or a triangle 
is equal to two right anglee. 

(b) AEC .is an. 1soscelee trianglo hav1~ .A.B=AO. 
BA is produced to D and L,.DAC =130. 
Calculate the s1z•s of the interior angles 
Of the ~ABC. 

( c) AOB 1s any at rat ght ltne drawn through the 
vert•x c of ~CDE. Provo that 

L.ACD-tL.BCE =l.,.CDB: +L.CED. 

2. (a) Will triangles BCD, EFli be congru.~nt 1t 

(1) L.B•L.F. L,C=L.H., DC-==Ea. 
(11) L.B=L.E, BC:::rEF, DB=EH. 

( 111) L.B=L.H, L.c =L.E, L.D =L.F. 

Give reasons in each case. 

(b) AB, DC are perpendicular to BO; making AC =BD. 
Prove tht& AB =DC • 

( •) ABC is a. scalene triangle. From C , CD 1s drawn 
perpendicular to tbe line bisecting L.A. 
CD is produced to out AB (AB produced U necessary) 
at E. Jrove that EB 1& equal to the difference 
1n length o t AB and AO. 

3. (a) conatruot an isosceles~ ABC having 1ts base 
BC= 2.3 inches ani L.A=7r • Give a sb.ort, 
description or your construction. Measure AC. 
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(b) Construct a quadrilateral ABCD having AD =1.9", 
BO= 1.6", L.A =81° • L.C=90° and the ¢1agonal 
BD= 2.6"'. Measure A8 and CD. Give a short. 
d$s0~1pt1on ot your construction. 

4• (fl.) If two angles ot a triangle arc;, unequal, the 
greater angle has the greater side oppod. te to 1t.. 

(b) ~ l>EF has an obtuse angle at F.. It P ie any 
point in the base .EF, show that DE > DP > DF. · 

.M~ks l!@re QGS1fmed as to4;J.C'{Wf!: 

1. (a) 4 (b) l (o) 6. 

ro:rAL ll. 
(a) one mark f'or each caetl together w1 th 1 ts reason. 

Max. '· 
(b) 4. 
{o) 6~ 

TOTAL 13. 

(a) 2 tor const~otion, l for deaoription. 1 tor 
meaatUI'em.ent. !autm.um. 4. · 

(b) 6 fot" oonstruction~ 1 tor deeer1pt1on, 1 tor 
tnec.surement. :Maximum a. 
TOfAt 12. . 

(b) 9. 

TOTAL 14. 
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APPENDIX . .. g ~. 
l 

:CASE STUDIES OF TH.E NINETEEN PUPILS IVI'l:H WHOM THE 
.FIRST PART OF THE INVESTIGATION WAS CARRIED OUT. . - '. ' ' . . ~ ' ' . - -

------------------------~~~--~--~--------~--
The .following, .a.re summari~s. ot the da.t.a 

·eollecte4 in .connectton.w1t..h the ,separate pupils from 

sourQes · eucb. as .1nt e r\t1 ews_, cpnsul ta. t 1 ~ns w1 th te~ohel"s 

a.n4 people. (~1].1a~ Yf..~.~ll.loc$1.: eond~t:1Qns, vt..s1t.~ng their 

bOJrt,s,,- p:q$.~ey~tion 1~.,J}l.a$~, M.d ao);).Qol-records • 

. 'l'b.ey do not, <lla1m t;o b(:J full ~ase et~1e,sJ only the 

main ft\CtA .:a.r~ ·.tP.M~~~x:t. QXl .~n ... :t;.l:le·. ~oll.owtng 9rder, 

; ·. ' .. ' 

l, FamilY' history anel home eircwnstancee. 
2. Het:tith, _ph,.1s1qtte• temperament, part1c.1pat1on 

tn . ~sport. 
3. SCbool record, qu.ali ty iJe aehoolwork,1 beha.vtour 

·tn Ol.&S.Il. · · r · 

4• General t 1nc·ent1ve, epeC1·al ab1l1 t1ee, 
peculiar~ ties.. Reatttne. 

uN~rma.l scbool ... record" meane~nonna.l age ot 
$Chool ·entrance, ptlf.s~ed· a.lrl e~andEJ.rds without 
falling,,.. -.ttended only one school .. 

"GO~d bOJQ,E'l.<;1rc~msta.neee11 n~.eana good according 
to . the · lQcal st.s.n.&ard.. . · 

P}!21l. .A: Girl. I.Q. ~. 104. . A~e 14•10 •. 

·1. JiE!r fa tner bt:l,d he.en a: transpQrt•dr1 ver, one 
brother a pc>llcema.n:.,. ()tl'J.eJ>s at11l at schc;ol (6 eh1).dren). 
VerN poor1 n()t a.lwaf~ enough to«l in house.. Neat houae. 
Pupil A has several domestic dutte~. 

2. Healthy but a little maemicj bea.d ... ache a.t 
times: had. enteric fe?er,1 no bad ·e.f.ter ... effec.ts. Veey 
nea.tt 1n hab1t.a and appea~ance. }fell-behaved., quie~ type 
of g1t>l: tea4her$ think very h1gl'.l.ly ot her. Pla.y.a 
ba-sketball • 

. 3• ~ormal sehoQl ... racord. schoolworlt very satis-
(actOXTt very hard worker, consctentiouth Known as 
the ne8.test g1rl 1n her class.. Ac:Q.'-ev~ment higher than 
1ntel11gencc;t .• , . Aas~gnm~nt wo:rk very ·;$19.t1sfa.ctoJ7, 
eompl$ted in time, no careless mist,alt.es .• 

4. Wants to bec0me a. teache.r { tr$1n1ng college) • 
No .ou.tstanding ab111t1es.a V~ry ,reliable. ·Gives her 
best 1n eQqoo~ - ~- Qre41t to any school. Her success 
und,er 1nd1Vi;.dual. m:r3thod. probably due 'to hard wo~k, 
n,eatnee~, $y~tenu~.t1Q l1J~~:t>~t.& and. a strong desire to p).ea.ee 
~thelt'S• 



. . Fupil.~i Boy. 

1.. Fatha:> ls a ·farmer {le.ndowne~): uned.uca.-
tetl (n<> post-primary education): very ambitious wtth 
rep.rC\ to his three CAild;'en and. t::.k. ea great 1nt.ere.st 
1n them •. Home eireumstances tat~. 

2 .• 
· w1 th measles, 
appea:rance .. 

Excellent hea.lth1 never b.een .111 ..• xcept 
Physically well~tteve.loped:t t.a.ll, healthy 

Plays rugby. 

'·· Eft.tered ~ehoollate "" at ~~tge ~f ntne. 
A·t.tended farm school till Std.. I. Otherwise normal. 
quality or·schoolwQrk.above class average.,. Hls best 
aub.Jects $.re eomme~o1e.J. a~ithmett,e and msthematicuJ• 
According t;o Std., .VI teacb.w he was (b! tst~~~ns in 
ar1t1Unet:le. Btth,avee· w~l.l. 1n school •. · · 

4., He wants to enter> poe t<!FQffl.ce ., ha$ already 
ma.de en.qu~:rtee a.a l,'ega·ra.s qualiftca.tlons tor eptran(le· 
Re t s old .. tor . h.lr$ olaas, 'bqfl, s&eme to be td4!.rly amb1 t1ous: 

·his lrother am s1.ater left scnool a.t Std,., VI, he wants to 
.oontinue . tor a r~w yea/1!$ l()l:lger. l!is assignment wcrk 
satlsf'a(Jtory .• alw~ys ban¢iec1 ln in time. His relative 
success on th~ 1r:d1\?1d.ttal method pr(Jba.bly due to fact 
that he found 1t.ettey to tollow·the e~pla.nat:lons 1~ 
aes1g~ent a~ ~ext•'boot,.be1ng goOd 1n matl:lema.tlos.; 

ifP-~11 .. pt. ~oy. Age 14.$. , l.Q •. probably between 105 and 110( 

1. F~thero is a. ,p~ns1:Qned sol<U,$;r ·from Anglo-
Boer W!ir .,. by profo.$sion a sold1~rt intellectually .. 
u,ndevelop~d. Mothe):- 'Pa.okward a.s ~egards mental qual" tiea 
F1na.nc1e.lly poor, but standa.rd. or l1.v1ng not f:lO ve't'Y. low. 

~. ~~e.lth:. !!tX.eel.l.ent. Lively ln app&ara:nce. 
vex-y good ... nature(\. , Very gqod. :~gby player•· · Popular:~ 

:;. .NQrm~l. 1;1ChQ91 ... ·reco~fJ.. SCh9olwork on· the 
whole ieatisfactQ:ry (e..b.out 46%),. Assignment work 
sa.t1f3f'act~t7:t wo,rked togeth~r with p~pll J. 

' ,. ' 

a. Wants to' wo.rk in an Offioe lUte hi,s brothett 
Seems t() t~€i l1fe very .. oas.,.ly.. Popu,lar 1n ·hi.s · Qlass 
and 1n ·a ChQC:\:L• . . It. ts ~ifficult to say Why th·e indlv.1dua.i 
·method. eu1ted hitn, re).~ti:voly b~tter· ·than some ot the ' 
·ttllers w~o ca.~ . below ll.lJB• 

,.P.ug11,.ru . a.trl~ t\fQ •. '1~1. ,,.g(? .14.6 
'·' . -.-.. 

1. Father bas ~nop 1n di,$trlct, ·also owns 
land, poor. 'l!ype of personal1t; bt!~ fairly developed. 
flfJ tnana.ges . t~ get tho stat~ to pay f.or the eduoa.t1on ot 
hl..$ ~bildren. Fo·ur children• . Moth~%" ha$ a. ver:t good .. 
,Qil.e,~otert educates ehilQ.~$n: vert '~horottsnly aqcordlne; 
t.o her idea,ls at hom~H pu.p11 D has to make her own 
c;;loth$13. HO!{te eond.1.ttorts sood.• Pupil D board's. in the 
v-.l;lage w1th t1~1V$;\,e people. · · 

2. Health :f)Xa~llent. Well.-buJ.lt, wt3lks very 
ereet. Veey n~at. ·1n. appea,ranee.t c+othes and habits. 
Re.~p~ds qu1q~ly.. Pleg ~ 'Paeketba.U t (lr f il';'st tream · 
( school has· .eix t:~l:lms. ) . · , 

.·· :;.. . A.ttenti~<i .fann aehool (19 pupils) up tQ 
Std. V%;· QJ4y two .i,n he~ ~lass. Ve'f;''JI lle&t. in hett wor.k. 
Qu,a11 ty ~~ s~b.QO.lwork ~bQVe o:vera.ge • . goo:l a,ll•rounder.. 
Attent.lve in oJ.Ass.r set~ the sta.n<ial"tl .. 
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4• She wants to become a nurse after having 
t>'btained h~r senior Certificate. .ts.rt1st1o: draws well 
and does very pretty needlework. Takes music lessons. 
She 1.e a leader type or girl., As regards character., 
manners 1 neatness., .she is a typical product of her mother. 
In spite of nwneroua other act1v1t,1es; she doee.not 
,neglect her school work. It could have been expected that 
she would do we.ll under the 1nd1 vidual work. 

Age 15.10. 

1. Father is a farmer: tries to give t.he 
1mpreee1on that he is poorer than he actually is. 
F1na.no1ally not so we.ll-off but. standard Of living fairly 
high ( 11.ke that of pupil J). He~ mQther was a teacher 
in e. farmschool. She t.as one brother who at tend.ect an 
industrial. school and is now 1n specie.l E,\erv1oe battalion. 
Her identical twin sister also 1n Std. VII ... does not 
take matb.S. Both are of' the bl st in. the class. Pupil 
E boards 1n VilltJ.ge wttb well-ott f,\t~'tl .. conditions for 
study ideal. 

a. Excellent healtht well-bu;ilt• good•lookins 
.GQod-nat.uJ"ed. Pl~ys tennis and basketball. 

3. No:mtal school recot"d. Qua.].i~y of school 
work superior, Good E~.ll-rounder. EXemplQ.l"y conduct. 
Neat and. ha.rdworker. ~ively and attentive in class. 
Popular .1n school. 

. . 4. Wants to b9 come a teacher (training college) 
.Like pupils A and D she is a real ored.1 t to any class. 
DOes pretty needlework. .. She appears to be very 1nterestai. 
in mathma.tios, asks intelli.gent. .questions. She gives 
the impression that she has a. good grip or the work. 
The fact that she doea her best and is gooi all round 
probably explains ner relat~ve success on the individual 
method. 

Boy. I.Q .• 11o .• Age 16.4 

. . 1. Ext~eme poverty . 1n home. Father has very 
little brains, hence tne pove.rtyr very unstable ~rre-
solut.e character .. poor-wh1 te type. Nc£ always encugh 
food in house. . Two uncles in police force. Pupil F 
himself 1s in 1nd1gent board1nghoU$(h 

2. Eyes weak. H~ . .to .,stay out ot school for 
four weeks while class was on .~tld1v1d.ual method. Not 
a. :very heal thy ;appearance • . De pres sed . type: weighed 
down by hardships of pover t;r, scarcely ever smiles. 

. 3. school record normal:. except tor having been 
1n farm schOol till Stet. I. Schoolwork above a.vera.ge. 
Bookkeeping and Commercial Ar1 tbmet1c his best subJect .• 
Good tn number. Although f.our weeks out of school 
becaus~ of' sore eyes he caught UP with the rest ln the 
assignment wort. 

4• Would like tQ become a teache;r (training 
cQllege) but s•ems ve~y undecided about 1t. Quiet. 
dull type, v~ry irresolut.e lUte father. Still, he does_ . 
well in school and tries to get on ... this &rld his ability 
in number probably affected individual work to the goo4.,_--



, . 
1. Fat:taer ~s a. ra.rm~r (landowner): 1n~e.l+~cta­

a.l level or home more Qr lees the se-.me $-S t.ha t • pup~l 
Ih : t:h~rte~n ~h1l;d:ren: ~ father 1s ruut1.ous :that hia )i . •.• 

ohildren eh.Quld do. \vetl at school,, ·b\lt finds it l1a.rd to 
ge.t tb.etn all e.4:u.oat$d• ; PUpil. G 1s tn indigent board..ing · ·. 
house. ,·· · 

2. Eyes weak. Dlu'-1ng per1od of 1nd.1vidual 
work he · stay$d Qut. .of ·ecbool f'or .five weeks. Now 
wears glasses. No\t very heal thy "'ppearanoe I phya1cal1y 
undev~loped. No sport. · 

l· . Farm ·ach~ol. t1ll Std. Vl (20 pupils in· 
$.Chot;>l)~ sc:nooJ.work t4verage. commerc1a.l a.r1thmet1c 
hls beat su,bJ.ect. Very .neat~ $,stems.$1~ ~rd WQ::rker. 
In spite c,f five we<'ks•. abs~nee he caught up ·with the ·. 
others :t.n ~.es1gnment· w<)~l,t. Very Q.1.11$t dull type. . 
Good c ontlqct. ije t~~ems to be a hard worker ~ . nat1,1re. 

4• Has r10 idea as regard$'· oal:'eer. se~ms to 
work· because he th1.nks 1t ls his duty. Seldom sm1les Oi' 
laughs; depresse.d by c1:rcumeta~cee, perJ;J.aps .. because .he· 
is 1n .1ndtge:g;t boa.rdln@ou.se •.. The·tact that be 1s a 
hard worker, tha.t h,e ~s ~eat and systemat1Q must have 
helped him constder:ltl:Jl.Y tn 1ndl vid.u~l worl.c. · 

: . 
lH,P1~ >ill . BQy. t .• Q. , 114. Age 15.11. 

1• Flnancla.lly not veey well•Off but live· 
well. Farm~r. Fa.th~r matriculated, ·also mQther ~ . 
intells ctue.l· 4$ttelopmen.t or bQuse fairly hlgh. · Pup.ll 
stays alone with l'l"s · brQ~her 1n fathtlr'·s town•noueeL-. · 
take· t.helr meal·s w1th other people-. . ·T~$e brotne~~ and 
two sisters •. 

2 • He.al th good.. 
Plays rugby. 

selr-assert1ve type. 

. . ., • , A~ tended farm es~hool till Std. I, otherwise 
normal. sohoolwom aife~~ge. Argumen.te.t1ve typ~ - tries 
to argUe w~ th teachers. . Fond () f' upl~ying the roel" wi~h 
clas,a-.mate'h . 1'ri~s to blut"t teachers that. be l.s working . 
veey ba.rd:1 a.lt.ho.t gh h1s wo;rk does not alwats warra.n t tt. 
In e.ss1gmnent work he t,'n<i~d to 630mtiu.lt tro~.otteJi w~th 
ot.hers, . \Valk~d ab~ t the ·r:oon~ f,oo mu.9h. 

4.. Wants to 1=s come an advocate: if not t.bat 
be does n<$ know. · He ;nas to be l)~~led very ,carefully 
by teache.r • .,a.a.ily Gl:>~~J~1na.te. .It seems as 1! ta. qlass 
method will suit h1ra be1;te~. ~han 1nd1v1c1tta.l methoi ,~ 
Acoor<U.ng ·to h1ms~lf he pret.ers the f'o~er because tllen 
he need.not,work so ha~. 

l. Home c1rcum~tances very good.. Father 1s 
a la.ndowne:r, ver.y well.·.· •ott.. . Th3.. s ... bof b. 1c. ycle. s in .. tr.om 
farm to $chool eveey- .mQ m1ng ( 1 rniletJ J and b:aok in· tne . 
~f't$;' ~oon.,. . He seem., to 'be very strongly a.tt~hed. ~o 
his home., ·. ·~ · I · 

2. · U~.~lth exqellent. · Very eh1ld1s}?. 1n his,. 
ways. Appears . not to have reached the pube~ty stage 1n 
spite c;,r age or 15. Appearance and ways that. or boy 
ot ll or 12. 
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},. -Farm s.ohool (8 puptls) till Std. vi. 
was alone 1n h1s. standard t111 Std. VI.. Well""'benave<i 

·and qu1et in cle.ss. sohoolwo:r>k ·1nfeJ:'tor. veey s~~d0m 
follows what 1s done .1n class. fa1led St<l. VII:• · 

4. · No ·idea. of caree:t. . Likes engtne~r:tng. 
He will flnd it b.a~ to plUs$ J.C. fie tould prpbably. 
clo better .in an industrial or agricultural school. 

t" ·•· 

· ·. · 1,. l'fa.the.x-. :a ··faX'!ner> landovme%"1 well•Of.t • 
A). so motnE)r has. p~opert,.y. Father educa~ed 1n one .. C?f . 
the ·la.rgE~ wes":rn Provtnee Boys·• 1!1Sh. Schools.· ' ·. s~a~ard 
.ot l~v1ng by· ra.r the be.st of the ntnete·en pup1:1s., · · : · 
Father naa a f'lrst•el.aa·s tGwn<!~>hou.se which i£r run· tor h1s 
three 'sons WhO a.re 111 school, . Oh1.]..dren, get whatever is 
necessary. 

. ' 
2. Had a .serJ,ou.s sickbed. or f'eve.r when younger: 

as a re.su.lt · a.stbma Whlch ,1 a very tro\.\blesome · ·espee1ttlly · 
during cha.n,ge t~om winter to SWntner. · .Hat/! t;aken a. · · 
Rex Fex-J'Us Nature cure ~ourse. Ac.ccu~ing to h1a father 
who takes great tntere$t tn h~ a ch.1).4ren' e school wo.rk, 
this asthma ·1~ a great hand leap to h1m. · Not.et d:uring 
a,1x mc>ntns of tndiv1d.ua~ ·work tt$tl:lnla worse, than before. 
Otherw1 se pup!;l has a; ver'3 healthy appearance. Has .a. 
very a.ttracttve, somewnat reaervet\ nature. Llk&ci by 
~e.a,ohers and pupil.s... ·· A gGQd tenri1s snd. rus'b1 pla,yer,. 

3, Nqmal · .sch()ol record. As elaas percent• 
ages ·lndtcate he is first 1n clABEh . ·PrGl:ably hta· :t.Q.. 
is h1gher than 112. He. wa.e ~lways fl~et to hand .in ·his 
~$atgrune~ta. A eystematte steady worker. · · · 

4. Wants to become a med1eal doctott, seems 
to be qu~te determined about it. There ls little doubt, 
that he will makt;J a .eucc·ess of his et.ud1es.. Very 
tte.l'ta:ble type., . Gives h.1e beet 1n whatever he ctoes. 
Que·st1ons askecl by him mow that he desires to lmow 
ever:~_ th1ng w_ell. · _rus_ $1$P~th.et_ tc1. t_liotts.b -~~erto_us·, 
nature ,makes him a . leading persona~1 ty 1n school. 
The aes~gnmetJ;~ methOd ~eu1 tei him very' well tn spt·te of . 
tne fact that he ¢~me only tenth in ·Class with respect· 
to relative· .lmp~ovem~nt, Perh$ps the e,stl·pna a.treo·te<i , 
h!$ maths scores towards em or year •. ·. - · 

PUQ11 It; 130y ·• ;£ ~ Q. 10$. Age '15 • 3 

1. Fa~nep· a farmer: (.landowner}. Home 
e.$..rcumstanoes goot.\. . R~l:a.if#ivea all fat'nlers~--1:1lree · 
b~OtbE!~S ari4 three Sl1St~JI',S • ()ne 'brQther ,a, C~pent·et' • · 
Pupil K. ts in 1ndigent boe.X'd1ngno~se.. Father pays 
semetntng. 

. a. Realtny. No str11dng f~ature,a. Plays 
a little rugbJ• , . . 

) . .- .In tl neighbOUr'1l1S village s.chool till 
std. I 1 oth~~ise ectiQol re.oord norma:).. sonoolwork 
sat1staotQry. :a~tter ·1n 'number ·t::nan 1n lan~uase~ · 

. · ·· , 4. He. '~real.l;y d(les not kn,owtt what career he 
wOtUd 1!-ke ~- does not know ta.tnert,s plans • perhaps a 
tea.ehe~. (N.ote t · . the tact· th.att · qqite a numbet' t;>t pupils 
expressed thia desire 1s probably expla1n~d by the tact 
that the.re :1s a trEI. n1ng college 36 ~1l•s .aW$y). It is 
d1ft.i,oult to fi!ay wh1o~ method WQUld suit thiB . pup1l better 
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B.o;r~ l~Q •. 116, ~ge 14.4 

. . 1· Father.1.$. te"cher ·on ·prtma:r:r-;;f,art!i 
H()me cJ,.roumsts.nces very . good~ · Hie alder brother ln 
std.~ IJC,. dQes vrell• pbtatn•a. ,an A f<hr J~.c(O .math.s. 

'. 

a.. aealth .. good. complalns that hls eye~ 
burn tf-he WQrke to() tn~ch. .Finds difficulty in express• 
i~s himself' well wh&n ·add;'ess1~ ··~ t~a.cher. Plays · 

. rugby. . . . . 
. ' 

3. Normal school record. so.noolworlc sup¢r1or. 
Hi.s. best subjects. are .ari tlUn~t1o and h1st()ty. His 
wr,ting 4eplor>a.ble •·not nttat·at $ll ... this wa$~ hand1-
.oap in aas.ignment work .•. ·· 

4• Wants tG l.x:q:ome a m~Ciieal doctor • Father 
· 1' ttery 1nte:r,ste.d 1ll h1s children. and would moSt. 

. probably enoourage hlm 1n .Whatever he tries. This 
:pupil ·Beems to have 1nf'er1orrit-y t~e11ng1 speaks 1nd.1s­
ttnct17• quite otten he does not attencl. tn claes. 
seems to'flnd lt vert hitr4 to keepup:wtth asslgmnent 
work. . . 

I.Q. 109.· Age 15.0 

. · . .1• . . Fa:ther. 1s a b;ywoner. · . Dne of' Jll.Ost. needy 
fe.mll~es ln t~$ district! ~tramely poor ·~ .. not always __ .. _ 
enough .foOd in no'tlse., .. Three brother:s and. f1ve sistet>s • 

. one brother wc»rks 1n. $ sh(fp,,· anothet• ·i·s a ganger. 
· Pupil M seems to ~ tm.derted, q.epresae¢l, without spir1t1 
· a• resul~ or poverty or home !!~'· :t.Qoks ·like 1)1J.rst1ng into 

tears at any moment.. . Sh$ 1~ now 1n g1rls' indigent 
board.1nghout\ie • · 

2. Healthy, Appearance· unterfed. .No sport. 

· 3. . Normal school X?ecoi"<i.. . :Setter in 
.1angi1a.ges. Schoolwork'· quite. aat1sractory. Fa.lrly neat. 

· 4• tyant;s. to be come tea.ch'&ti' ( tt"a1n1ng cOllege)-:--
v:eryGood at re01~1rig ~ .with remarkable ;pathOJ!h Otten . 

recit.es at 4em tes and ·conccn.~ts.~ · · sl•w 1n ha:ndtng in· 
h~~ a.ss1stnnent WO,r>k,·· ~Ut Seo·med. to Work ·intelligently .• 

' . . . 

J0!21~ N: . Boy. i.Q~ So. ~~e · :1.7•2 .. 
1. Father. ~a.,· be ·ola~·s1tied. as onfi of the 

pooreet and m·03 t m ckwatti pooz-;o.wh .. te type. Lack or 
rood tn he>use. Whole fam1ly l~w down on intellectual 
SC~le ·• · A brQ\he~ .and .fa. ~sJ.,stet'- ment,.ta.lly def'~c1ent • 

2. ·Health.. good. · .. Und.e;r.f~d. appearance., 
®od tempe~amen t, N·o spQrt • · i , , · 

i .. · 

'• Attended ta.rm ·$tih·ool ·till Std. VI: would 
Otherw1.se never have reachecf ·stct.- VII. . Weakest pupil 
1n St4l. }'I_l:. Teaphe:rs g~ve h~m l:!P a~ beltl$ t.Ulable to 
do secondary ~ch()Olwork. ·· · · ' · 

. . . 4. Sh<l~ld hav~ spen~ a. year ()r two at an 
agrtou1 tural school . atte~. St<r. ·vt, ·· . · · tf lett to himself 

· Will probably jo1n the rattlta. or· the·· pobr~whJ,tes. 
· Ne4d.le$E1 t{) ear, b;e 4:•r1ved· no bfJI'let~t f.rom the m ths 
classes t"'etj!pectl ve :or m·etbod tts~~. 



- ~'-'4--

P~p&l 9f·. Boy... I.Q, 95•. . Age 18•11• 

l •. F1nan~1all.yvery.well•ott. Father . 
. comml tted :su1~1d~. Mother .rai(Wrt~ fo~a.n c>n ~arm · . 
pr&aWJla.b~y ~eoause qr . .ll~S· 1ndusttl:"10U$ mtt.We• P!lP1l 0 
ha.s to take over farm as soon as he ~a 21, he bas h1s 
own motor""Qa~. ~s1neee•11ke people,· t4oug}'Jl itt. ellectu .... 
all.y not venr h1ghl.Y developed. 

' . 
.. 2. Not ver1 he$>1 thy t has been under d()c tor' s 

· t:reatment for' more than a. year tot!' ulcer 1n the stomach. 
WJ:l.enever beea.ta b,e does net feel well. It diat~bs 
hlm in }l1s work. He is w~ll ... bU11t. · . Plays rugby; one 
or school • s best forwards .• 

' -'• Entered v.tlla.ge !ohool at a.ge of eight. 
Then stayed O:ut of ~cnool. tor l 2 years. · Then attended 
farm .SQhool :t+ll Std., IV ~na, after that village school. 
Failed Std. Vl ·O>nc~. ·. l.t'1Jegular·: ·school att!lilnda.noe ·as 
~sult. of b~d health. VI,Orit sat1st~ctory., tries h1s b$st .• 
His mat .subJect is b1stoey. 

'' ' 

4. fl1s plane for the f'ut,ure are to attend an 
~gri<rultural school tor two yea.rs a·fte~ having passed 
J,.C. Aft.er. ths.~. h:e ~s. go~g to. f'a:rm and wants to 
continue etudles 1n private. H1e c ond.uc' is very 
:&xce,mplaey • poll,t.e ~.d. ret:H~:"V.a<i.~: , lis does well 1n seh.OQ1 
qonsid.et:>1D8 hts low I ... Q., .: •. Al.l the teac;he.rs ·are perfectly 
sat1st1ed YT1th hi;s sc~oolw~~~.·. .The 1nve.$t1gato~ · . . 
perB()na.lly Judged h2Jn t..o .te. ,pro~a:stng· better on individ­
ual method. tl'lan te ro~, a,J.th.e>\lsh· h1s· marks .snowed a · · . 
c onaid.e.rable decrease • 

l. -- . ' • .... . •• •• 

l!W;?&lHP.: ~Y•. I~Q. 108. Age 15.1 

. . . 1. ' rather. has, small shop,. rtlake.s a p()or living: 
·.he does not l~ke work,.: .rat,he!f· dOe$ h$Wk1ng • had· been 
better t>tf ~t toa.ay ._·()an ba.r~ly supp~y h1s ~ouee w1th ~ood ·, 
Pupil P ;eems to 1:e of the .same tl'.Pe as his ta ther ... · . 

. amusing. l:li.tnselr ·w1 th ~ h1.s trtends · :~$·~ :nhi'Oh mo;re 1n hie · 
. ltne tha-n ·work. · ·· , · . · , · . . . . 

•' ; ' . 
. .2"· very ~alth»' appearance. compla1rs of ·. 

head·~eh-e.. . Left eye very weak, he needs glasses. 
V~ry.trien<Uy appearance. 

. ' .' 

:5. . Normal. ·a~}lool :raco%'4. Never failed except 
std. V.IX. ·He ah.:Ou14 Coo rnueh better at school. 

· Ac."h1ev:ement ,t:a.r bE;llo-., I.Q. Quality of· scQ.oolwork 
1nf$tt1or. Very ttnt~4Y .. am tt;M1$telltat1c, 

' . ' 

4. Ha.s no id~a. as regards oaree~. He ie 
. fairly ~ua,iCQl.t ~a.14@~ h1tn$~lt 1:,o play :p1ano,. ga1te.r and 
~~ ver-y goo~. 4t s~pg~ns, repeating,. for example, gramophoae 
i"eQQrda. It seema a$ if l).e.wauld. spend all his time 
atrrtls1ng hlme,~lf <>r h1s rt~1~ne1e .• · Looks Upon s0hoolwor1t · 
as a nutsa.neE:i. only works when t:orcett to. Appeared, 
~e ·lt h~ .CQp:\~cl his a,aelgmnent w()rk trQm. &the~s,. 
·fhe 1n<U.V1d~l method tvo~ld detl'nt.t~ly not stt1t h1tn • 
(Jxoept .. if .it could. brtng abcu t a oQmplet' tra.nsfQrrna.nce 
1n htm! It is dcu bttul whethe~ he oould be interested 
in tll.1s type . of wor1(f . wh$.tever methOd 1a used.. ' . 

•' 



1. Home e'-rcusnl§ta.nQes poor.. Fta.1h~r a 
bJwoner,. has no "mol'al backbone"• allows hlmrael.f to be 
pers~ded b1 ~nyone., ~asy~go1~ unambitious t.:ype,;f 
Pupil Q eeenl$ to ta,k~ after hls ta.the~, he has no 
emb.1t1~n. ll1s mo'l:,he~ tnore a,.mb1t1ous and llardworld.ng .• 
. t.ntell·ectu.ally u.n4eveloped. 1?up1l Q 1s 1n indigent· 
boa.r<iing bouse. 

2,. Eyes weak. st.a.yed. out of school for 
six weeks beoa.uae of sore eyes. Health o~herw1se good. No aport. ··· · ·· · ·. 

3. No~~l school ~ecoro.. .In Std. V,I b.e did. 
.fairly well~ liE> WAS th~ bes.t of the indigent 1.3oard1ng 
hou,se pup,..lB and hence was selectec1 t.o have free bQa.~1ng 
durirtg Std .• · Yil yeat• .· . Beet .1tt la.nguaeeEh . vers poot' 
pe:rfo~a.nce 1n St4• VII - class percentage decreased 
troJn $4% if' first term t,o .. 2Sit tn tourtn ~e~m.. Perhaps 
hla weak eyes ~ffect.ed $-t• 1t ce;rta1nly did; but he 
'made no eff'orli to ae.t.cb: up w1 th re$t; or claess after 
returning to echool.. heslgnment work very poor. 
conduct 1l)_ele.ss very_gO(Jd • too gooq.. He ran awt,ty, 
from sc~ool once. 

4• He t1oes l!Qt know at all what he 1£:! going 
to do ·on ,Jeav1ng sel:l.(l)ol, ~e g~n~ral tee ling anong 
~he ~eache.rs is that he 1s a t•:t.oa.tern. In conneot1Qn 

, ... , with, assignment WO~k he had to attend the detention . 
clas-s tor a tew day,Et:t \)ut showe4 little irnp;rovement 
f).fterwarde~ · · 

. 1., , Fatl}.er f$.na.nc1e.l17 very we~k,1 1l1SOlvent, 
'Qut stand,s.r(i of 1-.vlng .f.a1rly high,. ;•ather had been · 
a f~rrner .• then ha4 a: 'l19PI now an_und~rta.ker~ Family 
either farmera OJ:l' mechanics. 

'• . . • ' I ' . . ~ 

form), 
a. ·aeal,t,}3. goOd. 

No sport 10 · 

3. Normal . eehool r-e~orc:t. L1kee langu.agea anG! 
h1story .best ,.. ~ead~ ·~ lot. ~H1b:Qolwork qv0rage. Very 
1Jea.k in ,~t.hem;at1,cs: . ~eat; .. UJ?.sy$tetilatic:.. He is not 
to lm, ·trusted to wQrk; on .h1s Qwti•. .W~l<i rather get 
w()rk trom others t.ha~ 40 1 t himself. Oop1~d ln exe.m-
1nat1on once and llact l;i1s p.ap$J:' tot!l '4P•. 

A• . wan,te ·,to, enter m.~g1atre.te 1 f.l off ~ct:~. • 
Takes $lng1ng l.e(3so~s • . Hta work under 1nd1 vidua4. 
method or the wc>rst tn the class. Wa.$ .req_Ui ~d to 
attend 4etent1on tfl.~ss b:) eause. ,h~. nef5].ected his 
~~os.s1gnmen:ts., . · · · , · · · · · 

1 •... Liy~s. eQmt(l)~ta.bl.y t:ts. ~~gat'cl$ foOd and. 
ba.re necessittes or life. .Father dead. Mother ls 
e.sslsta~t me.tt-Qn 1n . g1r;ts 1 1nd1g~nt. bQ$.i'tiingb<u s~, ·· 
'V$1!3 'tt.nd(!Vel()pecl. 1n.tellefitu.al·l7• .· Qne uncle in .!lilce 
force. FUrther h~ comes .1n.to contaet w1 th none of his tam2.11- · · · · , ..... · ... , . . . . . 

. 2 • Heal t. gOO<ir; A~ t.b.O~ lltS a.ppearan4e is 
that of an underfed per ... qn. ·Qu1et type. No tr1end~. 
No sport. 
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:5. Normal school t'$Oord. Schoolwork 
average. One would ne'Ve;r expect h1a :t.Q.. to 113, 
probably it is lower. Hard worker. 

4• He wants to l:e eome an eng1ne ... dr1ve.r • 
probably 1 t is merely a :day ... dreamw Ver:y lon.e.ly type 
of pet*son1 no tr1end.st always all by hlrnselt. He · 
seems. to work contlnuously ·and. never really gets. on., 
Very dull and humble. Will probably be sat1st'1e4 w1 th 
fi very humble pos1 tion 1n lite. soc1ally very back• 
ward. on the whole, hEr 1s quite a. problem. one·. does 
.not ktlow what to ma.k(!) of him. . 
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where rho = . eoefft. of oorrelation (rho is used 
~lnoe 1 t is only an app.roxtmation; 
"rn 1s used ·.f'or· the exact ¢oerrt;; .of 
oorrelatiQn). · · 

\ .. · 

:d = di.f'terence between ranks -1n the 
two· v-ariables to 1:e correlated. 

If corr-elations are oe.l~tllated .from les$ than 30 cases 
the p:robabl~ errQ.r ·due to chance ra.ctar s ie very bie;, 

1.. 
P.E~ = .rroo ~ ~- ~e . ······~···~········ (~) 

The P. E. ot a COIT$~at.1on coettt,., &.s Obt~ined by · 
tormttl:a (1). 1s _larger. t.-.ban P.E. o.t oo.ef'f1e1ent~ Qbtained 
by Oth$1'" methods. · "Pr<l.:bbble errorn is not a good name, 
tor the '-'orrelt3,t1qn cQeftt. •.... 1s not probably wrong bf. this 

. ~tnC)~t. P .E. only represents th.e extent to which •r•• 
ma,y va:r?f by chta.nc·e .sampling. · ·If "r" is three time~ 
tts P.E., the probability tha.ttt ~s due to chance 1s only 
4.:5%. If n ~ ;o. :Lt, ts wiEHf tq diacard correlations · 
tthen they do .~Qt ,e~e~ed fo~ t1mea ,ithe1r P.E •. 

Notet 

r= ....... ·i(gl ... 

/i.xa. ~·~~. 
:········ .. ········<·;) 

where x = deviation ot each mark f'rom i.t.s 
Ei\tef.as,·tor· the one variable 

y = deviation of ~s.cb mark. from .1te 
·~ver~s~ for the other ·var!ttble. 

~ 

P. E. = .6745. ~ .b 'Ji;_.,-· • · • •. • ~- • •• • • .- ·~!· ·~ ~ •• •, • { 4) 

th~ .ema~).er the number ot cas~s the bigger 1s the 
p .• E. 

where e,- .. err~.· 1lfYOlVed by taktng the 
nearost whole number instead· or 
a tit'$C"t-1on ~or the average in 
thecase or t.be first variable. 
~· . . . . . . . . . . 
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III. Formula for tind~ng wheth$r two unconnec:U.ed. correlation 
,gqetf1c'=~nte. di\:f'~r $iSl,l~t:1~ant.1l.~ trom one another .•.. 

P•E• or :d;itfei'oerice= VP~+ p~ ..... ~•n• .. ••P (6) 

whJi~re p, .al)d. pz are tne 
probable errors or the two 
Coeff'1C1$nts .. 

' ' 

critical ~tio =-· 4&tfe~!nisr ·_·j·<; .-: _· · .. :.~~-•• ·(7) 
. P,.E. ·oJ. · 1tferenoe 

The difterence cannot te looked upon a.a a rea.l d.iff'er~ce 
1f the critical ra.t1o ·1s less t,han tl:n:"e&, , . · 

Where 1• 2 and :; a-re the three vat-1a.bles· 

r1 •1~ -:- oOft't$la.t1on: betw~en l and 
the comb1ned score t>f' 2 and '" 

~ ~ • ' ~ ' l .. • .. • • ' • ~ . 

xh. =. correle.t1on betweel(l l an.d 2 .• 

V . PARi'IAL .CORRELA;T.IO!!t: ... _ ,· ....•.. 

r . r.a,. 1 ~ . E·3~t-'Q . .. _ .... _. i' • ..... ¥ ., • ( 9,) 
' . l'a:S =. . . . . . . t . ~ . . 't ·~-

(1 .. ~'s .f\1"" rl.1 , ... 

Where ~.i.~ = correlation between 'l 
and 1i! .if ' t.a constant. 

VI. FoX"illUla. for det.emi,ntng whether the d!f'ference between 
two. ay;era.seft.:.is .. s,lfin!f!qa:nt.,...... • .. 

Use formulae ( 6) !Uld. ( ·1) gl ven above • 

EA = _,67~0::~- .•-t·.~···~··••-.•~•,••·••·•·••••·•••·~ fi10) -Jn' '· I'' •'' ' ' 

where EA -= ;p_.E. ot average · , 
q- : .e t.a.ndard a.ev1a.t1on or scores · 
·n -= 11WJiber or _.:eases • · 

VII,· S?;A~ARD. DEVlATiq!: ..... . 

<f = J. ~(A ;,x!':. '" ...... , ..... , ...... , {ll) 

· · whero x ts any valu& - · · · · . · · . 
A ls av~rage 
cr =-· standta.rd derta tlon. 

E<J" =. 4'ti_i4{3 9; ';"'" "• • ,, • ,. .. •·• ..... • ••• • .. • ...... ·•. • • ( 12) 
V2n .. 

whe}ite EO"=. ~.E. Of <r _ 
Not~ t •• Standard devtat,i,on'' la a more . reliable. measure 

of the d~v-ta.tton or s¢ores trom thetr a11era.ge 
than n average de"JV1atlon" • · 

VIIII .COEFF'ICIJmT .. OFV VARIABIL:t'l:Y: 
. 

coeft't.. or varlab111 ty = ...... cr ... . 
AVerage 

- (' . . . . . . ... 



A P P E N D I X E, 

INDIVIDUAL J.l~lHOD AP .!LIED TJ 1'\i;.:. 'I.ii:ACH . .i G Ol.· r.::A'l'Ii..:..l'd:..TICS 
TO ·,~aGET :?UPIL;, IN srrD. I;{ li' _,R A p:.;::uo. ;J£i ax -.d~ ~KS. 

Dur1r~ the first term of this year the 
Std. IX mathematics section of' the OOWltry school where 
the main investigation was carried out, was put on the 
individual method for six weeks. They were handed out 
weekly assignments and they wrote tests at the end of 
every two weeks, that is, three test- in all. 

In the following table the results are givens 
the pupils are named by the letters ot the alphabet 
according to their ranks in total matha. scores: 

Q,olumns 1, 2, .2, give sex, age, I. Q. res;)ecti vely. 

Column 4 gives the average mathe. scores obtained by 
the pupils in the three quarterly tests written in 
their J.c. year. 

OolUJ!!ll 6 gives the average ma.ths. sooro obtained 1n 
the three fortnightly tests written during the six weeks 
of individual work. 

Qllumn 5 gives their J.c. maths. symbols and the values 
o the symbols in percent. 

MA'l'H.SMATIC3 SCOR:SS 

Class-
sex method Individual 
B boy Age I .Q. during J.C. meth. in 

Pupils G girl J.C.yea.r symbol Std. IX. 

1 2 3 4 5 6 

A B 15.10 120 75 A 90 73 

B B 15.10 117 61 D 55 68 

c B 17.4 109 56 E 45 61 

D G 14.8 114 36 D 55 58 

E G 15.6 114 36 E 45 35 

F G 17.10 103 35 .E 45 31 

G G 14.9 lOS 35 F 35 35 

H B 18.2 97 27 H 10 9 

Total 129.11 879 361 380 370 

Average 16.3 109.9 45.1 47.5 46.3 .. 

I 
I 
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From t.hese data. no oonclua1ons can be drawn 
but a.ceo:rd1ng to a.b·$etV8;t1on 1 t appeared that on tue whole 
this ()ld~J:' ~ge•gro"p did better on tile 1ncl1v-ldua.l w.ethod 
than t~e Std. •. VII group (leaer1.bed .~tore .• 

. . . ·. . . 'f}le a~a,_~~n.:t;,a d.>;>aWn up tor this class con~a1n 
mue.h l~a~ ~:cpla~t.ory matter than ·those of st4.. V.II• · · 
Below a.r~ .81 ven the a.tsebra .t~.sa1g~ents u·sed. dur1p,g 1fhe 
s1x: "eelts; not~L:the <lif:f~rent _procedure· followed. a.s 
~ga.rd.s .extl."'a qut1st1~s . f'qr the better pupils:... . · ~. 



scott u.s~d t 
'~ ' 

Gener-1.11 Instruo.ttons; .. T.~~ . ~~l~nat,ionf3 · given 111 the$~ 
as~ignln~n:tf!. trl.n(i .. lt,i .the ~!#~~book ehould. be. ~ .. 13-d and r.e,.r,;rae 
very earetull' until you o()f1tplete).y u.nQ.eretand ~n•.,; · · · .. · · 

All quea.t1one .marked ·wi t.h au A must be done by 
eveeyon$1 .~n .e.d"'itlon q_q~.at1ons B .~r, 0 must be done~ 
Questions c .a;re mor~ .<U •. tf1cul tf · · 

Y?R.S'l: .. ,.):ffl:~ 
QUAPBA'ri,Q. EQt!ATlONS. ~. Chapter ,JQW .• 

< - - •• • ' •• , • - -- • - ,P, : .... ' - . • : .• 

Read .. : .a~~i.cles 189, 190 .• 

Are. the following simple, p~e quad~atic or .e.dfect.ed 
eq~t1ops? . 

·sx + 8 = o.; 3l· + 1x • 4 = o; Sx'l., .,.. So = o 

What sutta'Pl~ i'lJlUnGS would y~u.. g!ve to ea.oh ot tne tollow1ng 
two eqtt&tion~? 

:g' + 4X1..i• ox ~ 4 
.. fll ' ·. a. ~ 

X : 4X -+- .0!• 

·ro eolve pure qua~ti~ ~qua.tions is a very simple perform""' 
ance: our t'e~l ta,$k. ltef3 V~ith Q.d.feeted. quadr .• $qttat1ons.~ 

,P.tm,.§ .. SUM)~TIQ EgUATION{J: 

Read: arttol~ 1~91. 

~0~$; Jta.= 35. ' 
M : +6 01" •6.; b$CAUS$ (+6) ~ (+6) = 36 and aJ.eo 
( •o) X ( -6) ~ ,0 e · 

A short way of WJ."1 ttng this is ·:~t. = ! 6. 

Quest;,iq·ns .. A:. . .. Solve the rollowt.ng pure quad.r~t1c ~qua.t1ons. 
~n $a,¢b ctl.se f'1nd two valQ.es f.or the unknown .• 

l• · .aa. = l£?9 1 Sx~ =. 12$1 4X~ .- 16 = o 

2. (x ..,. 4)2.= 9 (Taking the square :r0ot of both sides 
y-ou get x • 4 =· > Qr. x • 4 = -3 from $S:Ch. of \'th1eh 
you ean f.1nd a valu(f) t:OJ;' X). 

·;;. ;5(x ..- 6)t .,. 48 =. Q. 

bD,FEC~ED, QUADRATI.O .. EQUA.TIONS .• :~ 

'l'na·re are thl:'!~ methods of sol'V:t.n.g a(ttected quadratic 
equations: · 

1. by tactorislng 
2. by oompletirlg the square. 
3. by dr-awing 1ta gra.ph. 

We shall get busy wt th the first two methods ro r the next 
4 weeks. The g:raphical methQd will be left till later. 

·-
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. S!OLUIIOR,~I .. F.~OTO.RS._ .. 

This 1e the shorter and easi~er method of the 
two" and whene\ter possible you w1ll use tb1e method to 
solve qua~ratic equations. 

~~pl-e 1:: . solve 3xa + 17:. ~ 6 ==- 0 
tact.<r 1s1~g, (3x ... 2)( x t- j) = 0 

To .make is ea.G1er. to un(}.Greta.:nd, _let us wr.:Lte .A fo.r 
t.he tanto%!' 3x ""' 2 and B · tor x t- 3 

then A ~ :S = o 
liow 1f .A :r o, then A x B :r Of that is$ iihe equation 1a 
ga,tist.1e4 by t;.h~ val:~xe ot A = o 

S1m1la.J*lY if B:: o. than A )!; B : 0 
'!'hat. is, eitufiJr A- ¢$11 be 0 ~ur B can be o 

:. the solut.ton .1a .A,= 0 or B = 0 

.·. 3x • 2· = o. 
~om Which x = 2 

.. . . .. ' 
E.XampJ:e 2: . d ••• 

or 

sol 'V() 4;ir.l.,... 3x .::. s5 . 
i.e, 4xz.• ;Jx: • 85 :: 0 
1 .• e.. (~. + l.7)(x ·• 5) = Q 
:. 4x + 17 : 0 Ol" X "" 5 = 0 

:. :x: = ... f' , or s. 
. It you (i() t;.c;:;t .. follQ'ft th.eae two examples., ··read ta 

$ltP1ane.t1one gj.Van in Hall &: Knigbt, article ·201 • 
. tf you still cannot understantl consult a trien~ .. or 

. eom·e to me • · 

;QUE§TlO,N§ ~,&: iJtamples XXV-. 9• t pg, 201; NOth 13 • 20, 23, as 
, I · · • · : B: Noa • 27 • 28 :t ?9., (see a.rt1~le 201 1 ~xample 1·) 

OR. 

e t Nos., 27, i 29 ( see article .201, example 1) 
Nos. 31 1 32:;: ,5., .;6 (These !l\.r$ eq~tio!)s of the 
4~h degr~e· ttr1d fJa.C.b.. •n1ll h$Ve 4, :root. s. 
see art. a~.. ~xamp~e 1) ' . 

S~dQii:O ·.• \'fiU • 
}~OLUlJ!ION .SX ~£ MiTHO!{ qF 1:CQ1M?LETING. THE Sf&UAREtt. 

we ,§hall ~.r:at 1ShO' "ho~ .. t~ .. eomplete. a equa;r:,e• . 
,I -, . .... . , . ,· . .. - . - . : - . - , 

~o make ·r-ro:x a perf~ct .sqU£tre, we have to add 9,. 
then xa+- 6lC: +- '9 = (:K + p )~ · . 

What must be a.dd.ed tq ~ach o! the toll9Wing to make 
th,em t1 perfect sque;)!"$st · . 

. xa.+- 4Xt> :Ka.. + ·1ax, x t. .. l4Xt -z,?.. "" lox. -

Note I tl;lat each tim~ y.o~ .had .. to add ·the .. square.ot' h§lf 
til.§. .coetf'.tcignt . Qf' ... x-, ... _. . . . .. · · · 

. 6 Eh€h . xi.+ :'Uh~ becomes a perfect square it 
we _a4d(•~2Q)\ t.ba~ .is 9~ ·or 81 
Ancl . . . 

;c:z. -1;x becQmes a p~rt~ot squa.re 1f' we add c.:;l to 1t 
( becatuil~(~) lis he.lt or -~ ) , 

. "t . . . ..., ,, 
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;.f<l ~ -~~ ... -...... ·"' ' a.. 1'1 ' ..-r:. t: , ..... _'i.+ ~ "J'·'''" ...... z.. ..... 15 ... ·.·.. .~ A T ..:OVA, .~ - ... ;;:1;1J .;Ao. ·- ...,x. .no ;J ~.. ll'lo. i)"'" .A 

(Their· answers ne~d not .ba ha.nd.~d 1n, but if you ttre not 
· certtJi1.n that thai ·are ~~arroQt; allow them to .m~ 'before 
JOU ednt1nue) i 

1je, ,aha;ll. .ll!l! ,SJ.iO\V whO\V ~thi~ mete!Od 1.s _ US~d to solve 
f.ll1~at1<t eguatione• · ·- . . . 

Solve x~ ·• 6x: •16 = 0 

· !l'~spose 16, xe.. -. 6x = 16 

Acld ,.., ·to ea~!l sld~.- ~2 
• Gx ... ) = 16 + 9 

; • ( X • 3 ) a. =' .25 

:. x = 8 or x =- --2 
' I '~ • • I 

we me4e _the lefthand. .etde of the equa.t1on a perfect 
square_ by adding tll.~ _squat~ ·Of half the coeff 1c1ent 
of' ~ to .1t~c· t·.e •. , the ~quare· ot~-.9.-:~ 3~ or 9 
so w~ $1 so .h11d. t<'l · aad 9 t.o · the ~ right side. · 

If' you find .any d.1ft1eul~y 1n sol vtng the toll. owing 
~quat1on.s, refer to ~tc_l.e 193 Where this methOd is 
also eXPlained with· l.utample~. ~-. 

g;qESTiOJ!S A: .. _1) · EKamplee ... xxv., lh. pg;a 194:.. A.ll .ocld nwnbers 
. ;rom. 3 "" 19. Solve tile~ by the meth(d or complet1ni 
the s-qu.a.J~:>e; 

' ' ' 
fiEAI?,~ -art"tic).es 1941 1:9!5.. - ·Th~ a.tep;s tn e.:r>tlcle. 195 must be 
· · · und~mtood. and remembf;;~d very thoroughly~ 

,QqF.sTig~,S.A:: ~) El.ca;mpl"a xxv. b.,. pg. 19'7• NQs. 1 1~-4; 7, 
. ... .10' 1'2 . 15· 19. '' . • . -'t . ) 

Jet !~O(h ~s.· 27»' 29 (Simplify fimt as is shown 
in Art •. 196 ,, -~x.. .17 _ . . · 

OR 
o : Que~~ lops . 1~- .B .. ~~nd also· Nos. 36 ,, 31. 

IJ?I!:ijf.Q,. ! ~gf( ..... ' 
. 1'h1s week we ahall study What at f1rst s!gb:t 

it1ll appear to be a. dit~er~nt methOd •Of solving que.dra.t1o 
.equa.t1Gns • But 1 t 1s re:ally Q)::lly the tnetbai of 
xom,plet1ns tb.e squar~ 1n a ;shol"'taned term. 

After sim.plif,t~a.tt.Q'n; a qttaeirs.tlc equatt·on can 
have J term~ at most: tne t~nn 1n x'"., the \em x and th$ 
constant term. !fence a.ny quadra.ta.e eq'tllttlon can be ufbdi: 
;reduced to tlle ~1.1er~.l fo!'mc,. 

a.x1. + bx:. + -c =. o 
where a.J b; ~, m~y l'J8.Ye tJ;ey _ft~fr~Ct:Ll values whatever~ 
lf you $Olve a.x'&.+:bx+ c.= o ~elng the rneth.Oi Qt oo~leting 
th~ square• yau, will f'lnd its roots to be " = -h +{S,.GA ' «. 

or- ~-= -b- J'ot. ff-" Or ln short- .,.. = -~ t J~"'·~+tU. 
2,0. . . . .. ,.. . '2, G. 

This fonnu.la 1$ !?/ry 1mport~nt . and must be ,cQmm1tt9d 
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tt> memol'7 witb,out del$;1• 

B~: .~rt.l¢l.e 198 { I·t J,s very .tm;por~amt) • 

~= article 1991 . nere .tt 1.s shown how the. above formula 
· · .· · · 1~ used to f'!nd the: root.$ ~r any qu$.dnttio equ.at.1on · 

by- tu substituting n.umet-"1ca1 .values f.or e.,,, b 1 c !n 
the fo nn~la,. 

QUESWlONf\ ~J ... 1).·. .. pg., ~01.: Solv.· e Ne~tl!h .. l:i ... 17 u. fliBS·. ·tl;' 
· · · tc;rmu ·a { OOnt:PEtl'S yo~ answer~ w1 th .those <Jbta.1ned by 

tac~ot-1.¥a1ng). · 

REAa~ 'li"t!cle .200 veey os.~efully • 

QUES~!Q.N§,A: 2) Pg ... 20l 1. Nos~ l ... 6 11 10 . .,.. 12 (us~ tor.tnula) .• 
•• · • ' , \, ~1. r- '• • , ' 

PURE QUADRA'XIO EQU~Tl:OW$.are SQlYet\ by :extracting. 
the .square roots of bQ_tlt .sl<te.s e•f$~ xa. = 81 •·. ~ =:t 9 

ADFEOTED quadrat i.e equfl;ttona may be solved. by tb.~ee . 
d1 fferent met. hods:..,. · · 

1- . ~:v; •. fa.Qtq:r,s,t · Th1'4 1$j th~ ~.:ls1t;;st and 1s uae4 ·wl'u~never 
· · -pol)siblt'• 

a,. BX ·. C~f.tpl$iing ,f,h& ,.Sgttt1.~; When you cannot fttOtOP2.'S$ J 
you use · t1l1 e . me£}1od. · ~n pr~ct1<Je however you never 
actually complete th(; sq~re bttt you use th• tq;r!llula .. 

. . i .. , 

'• B;r:,dr@:fi11'J.S .. S..f$£ri,!ht Wh1~ method will b$ t~eatE~d.latell 

THIS _Wltli1K we shall 'b';) busy solvtng a taw more d.itfl-oult 
(aiiid,atie ,,qtla.ttonth · 

§.EA~~ .art.ic·:te. 202a. 

gu~'iTI()!fS ~At .. lJ .. pg. 20~ •. b.. No$. 1 !•· '· · 

The to11QVI1ng .is nr~ .e~~ple ·fJf an $quatton of ·the 
~£d ctes:ru, •. _ . · .... 

.. pctm.pl:~.: solvElt xl ... ax = '~ 1.. 

3 ":t .~ ~ X ..,. .. ,..,~ +(:X = .Q 
... l. 

:k:( lt • 3k + 2) = 0 

it( X •· 2 }(X • l) = 0 

Eq~at$ ea.tb. Qf the three ,faqtor.s $tlUr;tl to ze~o. 

:. ~ = o or ~ • 2. = o or x - 1 ::: Q 
. :. ~ =. 0 or a, or l. 

iU,EST~P~ft .. A: ~.) solve by te.eto:tt~t · 

:.t 3 "" 4not. + t1X :: 0 

,,z· + tl". == .sx 
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gu~~TlOJ!S ._At }> pe;. ao1_b, Noa. ~· ;- ll ( !t ~= 5 ls. a, root, 
. then x • 5.:. o 1s a t:ao:tor of >: ... :;9x +-70::;- -0 . 
· H$nqe divide x .. S thto .x3 .... 39x+ 70 and th~n r.actor1s:e 

the quotient :t.n the .o~ .. ~naey way. · · ·· 

.· For mo f}t . af the t1me th1"fi\ week we ehall be 
busy w1 th a few p:rpbJ.ems leading to qua4l'atie ·. ·· 
e-q\tatlon~. 

S$e liaU & :Knight, .b.Pt~:t- XXVXI. _REAil 
4rt1cle .. 209 ., Exa:mpl$ .l·; X haa t.wQ values: • 25 or • 30. 
Sine$ the t.r~~n. Qa.mt9t tr~vel at ·~o miles per .hour 

·we .neglect ·th1. a .v_alut, _th_.·· e ~orr __ ecst· a_ olutS.ori be1ng 
~5 tniles _per hou~. _tN<)i(e; Ifi a:rt'iole 209 th~V 

expla;in. t;R what. the •)·0 m.p.h. means. · Xott may r~ad. 
, 1 t 1t you ~~ .1,nt,e:reat$Cl. ) · · 

'Sie'e also li:)Xarnpllll.~ ! , . :lt 4 on page 2.10,. 

QYEST,ONS A: pg. 213..; l'lot;J. 2, 3., 6 1 7.,. 
.. , . .. B: pg, a11: ·l-1QS~ 1~ 1 .1}. 

C : pg., 2llt N(iS • 13', l,o :1 19, 23 ~' 

. If' you \Ul<i&r$t~d e\l'erythins well ao .far, 
you will be able to .solve any quatratio eqttat1oti.j 
and th!s is q\4te euttt ~1~nt _to~ our. PU»p~eEt~. . Bu.f:, 
1 t. w111 rno:re than rep~y the troubl~ to conat tler e. 
few :J.nterestins.Potnte about the roots. or ·ctuatfttic 
.eque;ti ons ~ 

ou solving x?.. ... lOx 1'.16_= 0 we rtnd J:ts roots tt"J be 8· or a 
Now the ~tm1.· 1pf.the· :t::G<>tfi,. 1,~ •. 8+ 2= l.O; wn1eh is the 
eoef'tiotent p£1Jt _wit}!. the.. a2m oha.JJag.-4• 
Also the P.rpduct ox·· the roots, 1•"·. 'll ~= 16 Which ia 
:lfhe eonat.~ntl f.$ntJ•. . 

T4e above two conelu,s~on.s are true only tf the co~tf1c1-
ent,ti of x is uni. ty;.;., H~noe the .. ~qua.t;ion 4xa..,. 3x ·- 10= 0 
tnuat tlrst be wr1 tt~n tn the form x~:.+ ~x • .!! = Q 
(diViding both s1d~s by 4) and then tv~ can fay th.a.t 

l!~o, Jll:!m .or . .1~~J£t<>;t~ = -t . 
' and .~h~ • .E~~duc t . q¥ •1 t$ roots::.- , 

1 '. 

~: mS..cle 33~, pgi .. 313. There tbe :roo~e ~f tht 
· · · general. q\,t~dratie equ;e.t1on Ax?..+ B:x + c = o .are taken 

and then ·the · sum and PNd.uct are ealcuas:ted.. ·· - · 

Tht:?Be two ·results a.t-e very ·important tor they ma1 be 
used to chock the solution o.f an;y quad~t.\t1c equat1ol;l 
1f1 the form -x""'+ t~·~= o by t.1Ge1ng whether the sum of 
:t,. ts roots =- ~ .and the product = ~ . 



QUESTIOt!§ . At .:! ) solve the following equations and check 
your a.nsYI~;re by t1nd1ng th~ sum and P:t'Qduct 
or · the roots: · 

• • l ~' • 

. Xi.+ . .12"· + 3.$ = 0 

2x~+ Sx = 12 

6x~· ::: 5X + 6 

;g:Z.. = 9 

"1.. • 6x = 0 

~iXfli , ··v(Dj. 

B~fo:r~ rion¢lU.d1ng this week w1 tb a rew 
mt.see.llaneGus examples o:n quadr~t1e. ~quatione 1. we shall 
discuss anoth~r 1ntares~1~. point., · 

Sol. \ta 3~'i. .. 2~ + ~1 ~ 0 . ueing th'E) formula 
• . ·. .· .. ± r.-.. '*· 'i ~2 
, • X: il r · ¥":9· ~· •... ~·~. . . . ... b ... ' ... 

"'---·'"= ~- tb.·~·. ,; 

. . Now slnc~ 1 t 1s 1mpo$el bla to f1nd the square'i 
root <>f a negative qu.ant1,t.y, t,he roots· Qf' tilts. equr:t.t.1Qti.'1 

Will ha"\13 tl1 be left in this :form. we s,;e.y the rQots · · 
are ;qmqiti,4Rt ~ . 

. Th· •. ;""th. r...,.....:.~·'~ .11!1 : ~ _:b 1 n::;;;e. "·"" · · · -~mn· ·t1. tv 
.1. us ' e .· IV "'"'""""Q . tt. = 'L0. u:u,e qur_.. ' ' ·. . q _J 

· ll a. ... 4~.c, tell~J q£? t•.rhether the roots of the equation 
.ara 

. . i!tffiL .. Oij .. ~A"J\.GINA~X. 

It bi.. ..,.. 4ao !.~ poait.i~tej the root; e ai*e real. 
If ·bt:~~-··~~ .'~~ Tit':B)ativQ,_ the --~~ts. ar~ 1mag1na:cy: 

gtJ!i!g'J.'IQl~\?.. +t.,.J .. t. ,,S,t+Y. \Vp~t~~~ ._t-h~ .r()C~s or tne .to~lowing eqns. 
· · · a:re re~~ 9-:r>.. +mag.1na.cy. . . . . ' . . , .. ~ : . . .. ·. " . 

a. -~ . . · ... 
3x .... 8:x: +- 10- = 0 1 . · Sx + ~~ i!a 16 = 0 \ . 

7Ki. ·*' 8x ::: ~0, 

~x + J.6_xL = .. .,~ 

i·', ... 

iliAD: . &rot1·¢~e> .'.'-'·'. 3)8 Q~ . . p.age )12 for fl.U"ther 1n~eresting 
·. · points ~bout 't~his q~~ii;.y b"-+a.c. · . 

JiltV:IS!O~. Ji?WFLE~. 

g,uz~T:tqys A: .... :J.t ... $ol~ bf. ~Q1Dplet1ng the. equat-e: 

a !. r;t't!:.L • . l>~ ~ ·Q = 0 

b) 12~- = .,,4: .;.' !It r., . 
5· . 5 .. 

2)__ . £?~,+v~. )?Y..".t~~~.:t!<?.~~--~t ;pos.aible. othe:rw,.;s, 
u.s:i.ng .til~ -~~rm.u+~J~~SW.$;rEl',.;c.or.r~c~ ... to-~ 4e~1~~-- p;J-.~·~~s 
t f b l.. - 4~~". ~~- :t+.P:I1. -~L-:P.~.~~'e<;J~ )~qt(S.P.~' e . ( Ch.e~it --~ 91' t~emJ' 

. ~ _... . . lU _ .. :5t~;":. 5 ),_::.. 6:K~ .. ·-·--'l;· .·. , 
b) 12.~ ~- :!3KJt + ~Olt =: 0 
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.4 ·~" * 
c) x :;;;- l - x-;-a = ~ 

d) ax~ - 3x - 1 = o 
) ... . 8 e 3x • 4X + ·. .:; o 

Q,UESTIONSB: 

1) 

2) 

QUESTIONS q: 
1) 

2) 

3) 

solve x 
3 

- l = 0 ( factorise first and then use 
formula for the one factor) • 

l 5 . l . 10 . -+ . . :r - - + ( . ' X 3X • - X+ 5 3 2X-l 

The questions in B. 

3x"' - 2ax •· bx = o 
I 

216 - 1t = o. 

- ~ - ..... -
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