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L. 

Wha.tever method ot teaching is favoured 

by any Science teacher, the experimental tacts on 

which hie or her procedure is rounded must be 

acquired 1n one or two places. These are the 

wexper1mental bench" or the •demonetrat1on tableM. 

In general any student ot science haa 

th1s d1v1elon clearly in hie mind. At one 

University, 1n the Physics Department, a printed 

Laborator7 Note Book wae in use tor students 1n the 

tiret year. This book vae divided into two 

portions, the one headed Experiments and the other 

Demonetrat1ons. ixperimente were ca.rried out by 

the etudents following printed 1natruct1ons but 

demonstrations were carried out by a lecturer 

betore a group of students. These demonstrations 

were not part or the ord1nar1 lectures, but were 

carried out in the laboratory. 

In schools, no matter how much a teacher 

attempt• to keep the child at 1nd1v1dual 

experimentation, demonstration will be required to 

supplement general laboratory ~ork, both to drive 

home fact• and to round ott echemea ot ~ork. The 

most enthu11aat1c believers in 1nd1v1dual 

laboratory work nre otten torced to the 

demonstra.t1on table. 
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2. 

Cert~1n experl■ente cannot be performed. 

b7 pupil• but ■u■t be de•onatrated for one ot the 

tollowlng reaaon1:-

(l) Ae1thet10 obJeot1on• - ••I• Flr•t 

d1•••ction1. 

(2) D1tt1cult7 ot technique - ••I• Regnaw.t•• 

Sxper1■ent. 

(~) Expen•e - Thia operate• aore trequentlJ 

then at t1rat •••t• the •1• and I 

ahall revert to 1t aub1equentl7. 

I have heard 1t augge■te4 and. have often 

read that pupil• ■ue\ d1aoo••~ 1olent1r1~ law• tor 

th••••l•••· The Del1eTer1 1n the Reur1at1c 1chool 

or though\ are 1aid to tr7 to place the pupil in the 

Po•ition or the original dlaooverer. 1 believe 

that auoh an ldea 1• erroneoua and have not ••t 
With any oa•• or a boJ red1aco•er1ng tAD7th1n1 in the 

wa7 ot 101ent1r1c law,. The teacher alwa7a auppl1ea 

at the correct Juncture a guide, either b7 

J~dlclo~• hint, oaretul que1t1on1ng or even 

exasperated 41reet 1nairuoi1on. Falae .:J.Dd even 

fantaatio 1nterenoea are the order ot the .da7. It 

1• perhapa, however, th••• ••r1 tal11t1ea and their 

correot1on that 1• the ao1t Yaluable part or So1ence 

teaching. Thie correot1on lead• to the 

appreciation ot caretul 11ft1ng ot eY1dence, 

accurate Judgment and to n1ce d1a\1nct1ona. 

By tr.1!1n1ng and de11re I hr••• alv~1• had 

a b1ee 1n taYour or the pupil h1aaelt pertormlng •• 

■uoh exper1■entat1on •• po■ aible. lt aeeaed to•• 

after 1ome t1me, howeYer, that portlona ot work 

deaon■trated ha4 apparently been•• well abaorbttd bJ 

the puo111. 
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Colleagues, "Whose work I ha.ve been 

privileged to observe, have 1n some cases leaned 

in the one direction and sometimes in the other, 

their work yet being apparently equal. I have 

heard teachers, who favour as much laboratory work 

as possible, refer to the others as Mlecturers• and 

"lazy". On the other hand, an inveterate 

demonstrator criticises pupil experimentation as 

Mopportunity to loat around the laboratory while 

pupils amuse themselvesN. 

Demonstration lessons are said to be more 

effective on the grounds that manipulation is more 

exact; the guidance provided misses out no important 

point; the correct main principles receive their 

proper emphasis; no mistakes needing subsequent 

correction are made, and that "one big convincing and 

striking expe1~1ment ie of more value than halt a 

dozen little experimentsN. 1 

In the United States reading seems to 

indicate that much of their work is done by systems of 

laboratory training and many of their courses 

seem to be worked out on a basis of prepared books 

of laboratory instruction which are usua.lly 

inductive and on Problem Solving Lines. 

An example of suoh a workbook is that of 

Lake, Welton and Adell 8 in use in some schools in 

Cleveland, Ohio and elsewhere. It is d1V1ded 1nto 

sixteen units. Unit l 1s headed "Do we live at the 

bottom of an ocean?" The unit is divided into some 

9 problems. They are '*What is air pressure?" 

1. l. John Brown. Teaching Science in schools. 
1930. University of London Press. 

2. C.H.Lak.e, L.E.Welton and J.C.Adell. 
A General Science Workbook. 
Silver, Burdett and Company, 

New York. 
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•Doee air ha•• weight?• and the 11ke. Each 

problem 1• aooo■penled b7 det1n1te exper1■ental 

1natruct1ona with questions. Each unit 1• preceded 

bJ a b1bl1ograph7 tor •tudy and tollove4 b7 a 

te1t. 

A tentatlYe 17llabua tor achoola in lev 

York S\ate r,ubliahed under the auap1oee or the 

Un1Yeralt7 ot the State ot New lork 11 d1Y1ded into 

■uoh problem un1ta. 1 lt include• •euggeet1ona tor 

teaching procedur• and pupil aot1Y1t1ea 1nd1oat1ng 

man1 laboratory exper1■en11 tor pupil pertoraance 

or tor 4eaonetrat1on b7 \he teaoher.• 

In Gerau7, apparentl1, not •vcb waa 

thougbt or experi■en\al tra1n1111 tor children and 

aoleno• teaching wae inculcated b7 a ey1t .. ot 

lecture,. Ro one would augge1t tha\ Geraan 

so1ent111 ■ hl'.Te suttered there'b7. 

Dr. Muller, author ot a thea1a on the 

irowth ot Sclenoe teaching ln Oerman1,• \ell••• 

tha\ preT1ou1 to 193?, Geraan R1gh Sohoole vere 

d1Y1ded into thr" t7pe1,-

(1) Ober - real~ eahule. lo ;.i!tlcient 

language, vere taught. Mor• ac1enoe1 with 

ooapul1or7 Phy11oa and Cbem1atr1 exper1aental work 

atter what we would re1ard •• about fora Ill 

(Junior Cert1t1cate) etsndard. 

l. 

2. 

I•~1tl•• s,11,w, JJa a,a,rM »1010,,. 
e Un1Yer11t1 ot the State ot Mew lork. 

The s,ate Muca,1on Oepartaent. 
Albany, Un1Yera1t7 ot the 8\ate ot New 

York Pr•••• 
I.Muller. Pi• Klltbithtlicit mmtt::11:.,nct;:x:n:1C~I~ 

irtv••t,:ohen 11a■1wa9 • 
- ctor• • ••1• 19~~4 .

Un1Yera1 ty ot loln. 
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(2) Real-gymnasium -- the most frequ~nt type ·-

- Latin, Science -- No compulsory individual experimental 

work. Voluntary experimental work in the last 2 

years and before that, none. 

(3) Gymnasium -- (Humanisti-S()h) -- I.a.tin, 

Greek, less Science but taught as in (2) above. 

After 1937 they were all combined into the Deutsche 

Oberschule which followed the same course up to about 

our Form III standard 9 then divided into langµage and 

Science Schools much like (1) and (3) above. 

A floorplan of a renovated school in Berlin 

gives more floorspace to the workshop and teacher's 

laboratory 9 OR the lecture and preparation room than 

te the laboratory proper. 

Metres. 

Diagram lo Diagram of the rooms for instruction in 
Physics, ( Dorotheenstadtisches Real~ymnasiumi, 
Berlin, -- adapted from the f'loorplan; 

Of the two systems Westav,a:/1 rem.arks "The 

Americans ascribe much of their National keenness to 

their system of laboratory training" an~ "~he Germans 

ascribe much of their national thoroughness to their 

system of Scienco teaching by lectures." 

1. FoWoWestaway. Science Teaching. 
and Son, London. 

Blackie 
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6. 

In Engl~nd there haa alw~1• been a~•• ot 

the two ■eth0c1.1, 1o■e teachers leaning toward.a one 

d1reot1on an~ aoae to th• other. In the earl7 41111 

or 5o1enoe teaching the deaon1trat1on ae\hOd ••• 

to the tore bl.It thl■ wae followed. bJ a turn over to 

exper1■entat1on. A\ preaent there••••• to be in 

uae a Jud1o1oue adll1xture ot both, and thia 1• 1n the 

aaln, the aethod u1e4 1n lh1a countr7, which ha• 

1nber1\ed a great 4eal or 11• e4Yoat1oasl •1stea 

troa Engl1ah and Scottlah teacher,. 

The tollow1na de1or1pt1on1 eene ,o 

11ld1oai• wba\ 1• ■•ant t.hrou5bout t.hle work 01 

deaoaatral1on und expor1aen\. 

In-, own •ork, 1 ha•• hb.4 to prepare 

pu.p111 tor ,~o Public exaa111bt1on1, Th• TranaYaal 

Jwaior Cerl1f1oaie ~nd the TraneYaal Se00Ddar7 

School Cerl1t1oate. The procedure ha• been a• tollowa:

A 4ela1le4 draft or the aobeae tor each 

ola•• waa prepared.. It waa then aoAe through and 

all aeationa thought •~1table tor pupil exper1aentat1on 

were ••l ec t e4 • In connec11on wlth \hla, awaUab111tJ 

ot apparatua aA4 expen•• were ••r1 trequentl1 

the deten1n1ng factor. Th• roaa1nder or wort 

••• done ·b1 ieacher deaoaatration vi th an 

oooa11onu ola11roc■ leaeon to rou.nd ott tac,a ~n4 

to oonaolldat• the kno~ledge ot tacta, h7poth•••• 

and la.wa leu-ni. 

A teacher 4e■onstrat1on wa1 not a leoture. 

The 4eaon1tra11on table waa the Teacher•• 

laDorator7 bench. At it, exper1■enta were pertoraed 

10 1llutlrat• tacia. Th• pupil• were aaked ai each 
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1. 

1ta1e vha, \heJ obaerYed, and at\er th1• tor aDJ 

1nterenoe1. In th1a aanner the7 were led to the 

de11red en4 b7 proper quea,1on1ng, the que1t1ona 

be1n1 put With all the ak1ll at ihe coa■and ot the 

teacher. lt oan be te■t1tled that a period 10 

1pent 1• ao■t exhauettar, and that a 4emonatrator 

1• b7 no mean• le.z7 when the work haa been oarr1ed 

out 1n th11 ■anner. 1, 1• true, however, that 

preparation ot apparatua take• l••• ti■e. 
A ola•• exper1■enl waa alwaJ• carried out 

a1 tollow1, de~end1ng on the oo■plex1tJ ot the 

exper1■ent to oe 4one. 

1natruot1ons before i01Dg to laboratory bench••· 

Th••• 1n■truct1on• were either werbal, written on 

blackboard or t7pewrltten on 11ngl• looae aheet1. 

It po••1ble the a1■ or an exper1aent and how \hat 

al■ wae to be achieved. vaa t1r•t el1olted rro■ the 

pup1l1 b7 queat1on1ng. 

lnterencea reaultin& from exper1■entat1on 

were elicited troa the gathered ola•• towal'd.1 the 

end ot the 1n1truot1onal period tro■ the tact• 

obia1ne4 rroa the ola11. Theola•• then returned 

to their laborator1 note book• and entered the 

t1nd1ng1 ot the ola•• an4 coap&red th••• with their 

ovn t1nd1ngs preT1oualJ 1n1orlbed. A• the e■a.lleat 

cla•• •••r handled con■11ted. of 32 pupil•, 

1nd1Y1dual help OTer d1ft1oult1e■ had to be 

infrequent and on that account exper1■ental 

1n1truot1on1 were ■ade •• prec1•• .ud a• tull ~• 

posF1ble. The in1truotion• were interpolated bJ 

au1table question• aucb •• 'What do 1ou •••?
•De1orlbe• an4 so forth. The reaaon tor full 
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1natruct1ona ••• the re1ul\ ot earl7 bitter 

exper1enoe ot tl■• va•t•d by pupil• appro&ohing 

the teacher•• bench in drove• aol1c1t1ng a14. 

The period wa1 one or work on the teacher•• part 

~ preparation ot apparatu• beforehand took 

oon114erabl• time. Th11 beco■e• ohYioua when it 

can be •t~ted that there waa no laoorator7 

aaa11tant and th~t tb11 lack 1• the rule rather 

th~n \he exoepl1on. 

A.1 ha• 'been mentioned earlier, 1t did not 

••ea on the aurta.oe or \hinge, that either aethod. 

produ.oed a better reeult, although it 11 true that 

all the ■oet 41tt1cult 1ect1on• ot the acheae were 

done bJ deaonatration. 

An attempt ha• therefore been ■ad.e to 

determine which or the two produced the better 

reeult in the type ot exas1nat1on at preaent in 

uae in the frafllYau. 
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kff IEW Of PRIV lOUS VORI 01 SUBJECT. 

Al tar al I aa aver• no prevloua work on 

this eubJeo, ha• been done in th11 or an7 

~ropean countr7. In Europe 4eo1a1ona have been 

■a4e ln th• ■atter on around• ot o011t11on 1enae anct 

exper1enoe vh1oh provide or11er1a DJ no ■•an• to 

be de1p11eo.. 

In \he United Statea, th.a, home ot 

experimental educa,100, ••••r&l experiaen\a have 

They baYe been auch ypon the 

eaae l1nea 1n each oa••• 

A aeot1on ot work waa g1Yen to two cla••••· 
One a• iaugh\ b7 the teaoher, the oh1ldren doing 

no experlaental work, ihe oiher 414 1ad1Y1dual work, 

the ,eaoher onlJ giving •~oh help•• •1~ht be 

VAOled bJ the 1n41*14ual pupil•. Theola•••• 

,elected were ot \be •a•• aa• and ab111tJ. 

The oond1t1on1 wader wh1oh the aubJeot waa 

learnt were •ad• •• nearl7 equal •• poae1bl• by th• 

demonetrator tollow1ng 1n b1a work a1 nearl7 aa 

po111ble th• 1nsiruc,1on paper eupplled. to ~h• 

pupil• 1n the aeoond cla•• tor their 1Dd1Y1dual 

experlaeniat1on. 

11naey1 quote■ a coap1led table ot 

reaul\a or exper1■en\a 4one 1ft Allerlca a• tollow•1-

1. A.0.l1nae,. Mt\ARS&• 1n liolog1. 
UntYer11t7 or Indiana Pr•••· 
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10 

Teacher J?err&nstration versus Laboratory Work. ____ .......__,~--•------~...._. . ......, _______ t1t---------~---
Invest igat or ~[Subject~ Immediit~ Test Delayed Test 

Demons. \ Lab. , Dem. Lab. ~------------ _________ ) _______ ------- ------ -----

~--~~!~~-·--- Chemistrl'/1.11- _:~~=- ::~~- &~·~ 
__ :::~~2~:: ___ :~:~:~: __ ,!_6

3

~~:- _::~:~ ~:~:~ ~:~~: 
Cunningham Bot I 60 3 55 'J 31 0 ~4 6 19 2 0 any i • ·• ~ · • v • 

-------. 
6 

M•nths 

l 
Month .. 

3 
Months. 

~------------ ------- ~----- ----- -------
Johnson lB~o,og·y A! 51.9 48~9 42.1 41.4 l Mnth. 

1928 .i . ..1. B 61,19 61.72 60.11 55,48 2-4 w1rn 
•--------..... -------·. -.--.--•-----...--·i ___ ,....... ______ .,__.......,_ ... _____ ----- -----·• 

Kiebler A· 56 .. 39 53.49 60~3 61.6 2 Wks.·r 
and ~~~~y Physic 8 B 

1 

64 o.66 65. 87 56 ~ 8 57 • 0 2 Wke. 

::::~£ir:----~~~;;;~~l:~~~~--L~~~~~: ;~~:~;~:J_ 4 
~:, 

This Author further remarks that ·fl In comparison 

of grades note the degree of accuracy which has to be 

presumed in measurement in order to find s1gnif1oance 

in the differing result", but nevertheless goes on to 

say u Thousands of teachers have taken the experiments 

cited above to constitute full justification for the 

abandonment of the laboratory". 

In connection with one of these American 

experiments Wee+;a.way 3• remarks u We must suspend 

Judjment u and ti It is quite unsafe to draw any general 

inference from such an experiment, the data are far too 

scanty, the factors involved too variable. The experiment 

might with advantage be repeated, other experiments with 

the same end in view devised and the results·of different 

experiments comp~red!e 

He also mentions that to him the most interesting 

fact was that the next term ~Lecture pupils not only 

attacked new problems better than 

l F,HoWestaway. Science Teaching. Blackie 

and Bon, London. 
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ll. 

the laboratory pupils ~ut were actually more 

Bkilful 1n laboratory mnnlpulat1on." 

~quivalant groups were selected in 

dltterent wqe. R.!.Horton1 set up n1n~ groups 

varying in size from 26 to 128 pupils matched by 

standard deviations achieved in 2 prev!ous 

preliminary examination. F.G.Anibel• used 

matched p~1re telected by ~n intelligent teet. 

One exposition ie thR.t of M~.ym2n;) -

This le somewhet old.er but leads to much the eru!le 

conclusions. 

Briefly it 1e clh1med th~t these 

exp~r1wents show that the demonstrations ere more 

etfect1ve than laboratory work ·out th~,t lu del2yed 

teete ths detA1l5 or experlment& are remembered by 

la.bor&,tory workers for a longer 'Lime. 

Nevertheless it is clc1.l11ed that the lecture puµ1le 

ln the mnln still had cle1u-er ideas about the 

exp~rimen ta and their a.lms vs n whole. 

l. R.E.Horton. "Kecsuruple ou\comes 9( 
1,n;ii V!.d!i --,1 L(qor2to~z VtO:t,k in 
Hl.sh Ss}'.¥ol Cheml,strf"'r 
Te~chere College.olumb1a 
Un1vers1 ty conti•1but1ons to 
r,:aucc·t1on. No.303. .New York, 
Bureau of Publicationf. Tertchers • 
College, Ccluct1; University. 1928. 
J\l. so quoted by .-. • S .iH.tnro-e {jnd 
Ma7 l). r~ngelh~rt. The So1ent1t1c 
Study or i<luc~t1onal Problems. 1936. 

The Macmill:::J1 ~o. 
2. r .o. J~lbel. Comp;,ratlyc effectiveness or 

~ L':?ctur~ I DBmOpF.;tr,;tl,,,qJL.Uld 
lridi Vidual l{t bor 1\t9ry me1,ho,sl. 
Journr,l of fU!ucnt1onal Rese2rch. 

l ~: 356. Mey, 19~16 • 
3. J. :::. Mnyms.n. 1912. tin ~x;,er1mantal 

lgvest1;c q t1on of .~h.§ Boq_k. method, 
lActure ,ethod ~en~ exoer1mental 
t9ethod of tee,ch1ng ~lem§nt~rx Science 
1n el ems;mt E·f,Y $0\1001 e,. 
P.Blackstone Sona 3nd Co., 

PhlL.1del phin. 

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021.



lt le of intereet to note the title or 
ane.rtlcle 1n an ... \meric~n Publ1cat1on 1 - - .. what, 

if ~nythlng. hBs really been proved ee to the 

relative effectiveness of demonetret1on And 

l~boratory methods 1n 9o1encetH 

mine. 

The underlining 11 

Thie author rev1ewe some 8 atudiee over 

and above 26 studiea 1nveat1gated by &.D.Curtis~ 

The following are his ch1et compl~1nta:-

(3) 

(a) 

(b) 

Cases in which number of atudents used 
exceeded 20 (an arbitary number) - - - 2. 
C~aee in which author reports or shove 
the uee ot obJect1ve teats or at least 
10 questions. - - - - - - - - - - - - 4 
Cases ln which the research vas 
published fully enough 10 that 
it could be intelligently cr1t1o1zed 
in all esaential tacts. 
it could be repeated with a high 
degree or likeness by other 
persons who might ~1sh to verity 
the reeulte or teet their general 
appl1cab111ty or definitely 
modify the demonstration or 
laboratory method or content for 
further study. - - - - - - - - - - none." 

The works he nuotes are those or J.Y..Uooprider, 

Kiebler ~nd Woody, H.S.Colton, F.U.,m1bel, 

W.D.Carpenter, Wiley ~nd Cunningham. After study of 

these quotatione, 1 find ths.t Cunn1n~ha.m ft=rvoure 

exoer1ment, Wiley, Coopr1der, liebler and ~oody favour 

demonetrst1on, •hereae An1bel is undecided ~,nd states 

"The delayed retention ia ao little different tha.t one 

method may be considered as good as the other ... e.nd 

"Students were better able to do satisfactory 

1. r.A.R1edel. "~bat, 1{ apthing, has really 
12qen proved A! to the rtiat1ve 
,rrect1yene8S or demonstration ~nd 
labO£A~2r1 methods 1p sc1en91~k 
School Science and MathemRtics. 
27: 612 - 619 and 620 - 6~1. 

2. E.D.Curtis. 1926. Jnvest1Sfi't1on; 1n 
the teaching ot· Science. 
1926. Blackstone Sons ra:.nd Co. 

Ph1l~delph1a. 
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laboratory 11,~ork when th1 s w~.e preced.ed by e.n 

interval ot demonstration ~ork." 

O.W.Hunter, 1 who mentions .. I em still a 

believer ln Herbart,M set a questionnaire to 

students at the De Witt Clinton High School in 

which he endeavoured to ascerta,in the pupils 

react1onA to various methods. 

A. By experiments in laboratory work you 

did yourself. 

B. By experiments performed by the teacher. 

C. By field or museum trips. 

O. By class d1ecuss1one snd assigned lessons. 

E. By reference or outside reading. 

Younger boys gr,ve nne1wers 1n fevour or 
A (28p.c.) B (20p.c.) C (l?p.c.) D (3p.c.) E (4p.c.) 

~hereae older boys of the age or 17 

A (?Op.c.) B (2lp.c.} 

Outside schools, presumably rural, gave 

A (25p.c.) B (20p.c.) 0(29p.c.) D (16p.c.) E (2p.c.) 

Hunter comments th2t th1• show1 ftan 

aeton1ah1ng change 1n method or attack. Older boys 

preter the selt active experiment method and give 

excellent reasons for their ohoice, while the younger 

children show a tendency to preter the demonetrations.h 

1. G.~.Hunter. The proolem ot method ~D 
Qementar1 e101og1. 
School Science and Mathematica. 
Vol. 27 : 1927. 
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CHt.PT•~ Ill. 

PART PLAI~D BY EXPENSE IN DETEJUCINING 

RATIO or D€MONSTRATION TO 

IHDIV IDUAL ~Pi:.lUMh;.NT. 

14. 

Expense plays a greater role in the 

determination ot the torm or experimentation done 

inschools than at first meets the eye. 

lt 1s true that much material canoe 

1mprov1aed, but some advocates of home made 

apparatus go a little too tar. Boyle's Law 1e to 

be pertormed with the help or a bicycle pump and 

creditable figures have, I believe, been publiehed 

tor experiments involving the use or this piece of 

aoparatus. Oawthorne1 states he cannot prevent 

sir leaking past the waeher. I have had a el~s• ot 

pupils use euoh pump• and round that the eeca.pe or 
air nullified the experiments. 

Teachers have been exhorted to make or 

have apparatus made. One order tor two dozen 

mouth blow pipes placed by me was struck out by 

the oft1c1al red ink and the following written 

above 1t •Make 1n the Manual Training Centre." 

I doubt that any bo7a could use the precision 

drill capable or making the small hole in the tip 

or a mouth blow pipe. 

In@tructor concurs. 

With this our Handcrafts 

l. H.H.Cawthorne. S£Aence 1n ~uont1on. 
1930. Oxford University Presa. 
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16. 

I have Detore•• a aet of little books 

called •Handwork Sc1ence.• 1 In tbea are 

extremely good euggeat1ona tor the ■ak1ng or 
apparatua tor the oarr7lng out or ao■e 72 leaeona. 

The course cover• 2 Jears work and waa carrled out 

by the aen1or bo7a ot the Old •'h1tt1ngton C.&ohool, 

Chestert1eld. I not1oe, howewer, that an equipment 

of tool• 1• needed, there 1• a quantity of ■ater1&1 

required, bought apparatu• creep, 1n here and there, 

and the eyllabua 11 made to t1t the ache■e, and not 

the scheme to tit the 17llabua. 

I think that 1t ma, be ata\ed that 

apparatua must be proYided in order that goOd work 

■aJ be done. The good teacher 1• aurel7 worthy 

or good tools? 

The aqneJ aYa1lable to ma1nta1n 

laborator1e1 1n TranaYaal achoola fluctuate• and has 

been governed to a great extent b7 the ex1geno1ea 

ot Provincial Finance. I append• a aer1e• ot 

t1guree giving grant• aTa1lable at one school, 

together with the average enrolaent oYer a period 

ot 1eara. 

These t1gures are d1qramaat1callJ 

illustrated in the graph wh1ch tollova. It the year• 

rroa 1920 to 1914, in wh1oh the laboratories ( ot 

which there are two) were being atocked are omitted, 

the grant tor the running or the laborator1ea ha• 

atead11J decreaaetl. An increase appeared 1n 

1925 to 1928, but the a4Yent ot a trade deprea11on 

at about th1a ti■e oauaed the amount to tall to 

£.06 per pupil 1n 1932. fro■ that t1■e onward• • 

1tead7 amount ot about 2/• per pupil waa expend.ed. 

l. Claud Speakman. Handwork So1pnoe, Bgok l. 
~ HF.dwtr' s~nqe. Book 11. gs.neer o R work, ller67ahlre 
.clucat1PD COIJllll1ttee. McDougaii•a .auoat10nal Co.Ltd. London. 

2. Appendix 1. Page 43 
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Diagram 2., L'~ag:ram .. cLJluc·tuat ion of Grant per Pupil. 
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11. 

When comparing this figure with any overseas 

expenditure, it is well to remember that the price 

or apparatus here ls usually higher. 

From 1929 onwards no tunds were allowed 

tor ·purchase or additional permanent equipment. "In 

view of the t1nano1al ooe1t1on of the Province.• 

Since that time such apparatus h~s ·been purchased 

from the annual grAnt. It may be added that from 

1930 to l93e, the grant was accompanied by a warning 

",Uthough the amount referred to aboYe 1• the maximum 

sum tor which requ1e1t1on1 may be submitted, it is 

hoped you will find wa7a and means whereby 1t will be 

found t8as1ble to run your laboratory without 

submitting requisitions to the full extent or your 

allocation." 

Although the grant, aa yet, still reni&ine 

~t the same level ( 193g, 1940 ), prices were, during 

thoee years, steadlly on the upgrade owing to war 

conciitiona. This increase operates in exactly 

the same way ae a reduction in grant. AS an 

example of price increase the following may be given:

Ev1.-1.porD.t1ng basins, teat tubes, Mercury and 

Potassium hydroxide have almoat trebled. 

Flasks, microscope slid.es, Hydrochloric acid, 

beakers have doubled. In tact all glassware has 

doubled. The greatest increase I have noticed was 

th.st of a .K1pp 1 e Apparatus which he1S risen from 

about lo/- tor the 500 cc size to over £2 tor the 

250cc size. 

In ~;nglend in 1925 it was round that in 

eome large schools (30) amounts expended varied from 

1/8 to £1-0-3 per pupil per annum. 1 

1. Report of qn 1ggµ1~Y 1nto the cond1\ione 
attecting the teac ins or Science in 
Secondary Schools 1n ~ngland. 
H.M.Stationery Office. 192e. 
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18. 

In Aaer1ca a report was published in 

19301 giving estimated figures 1n several sciences. 

The report ia •concerned with the smaller schools 

where experience shows that the tacilitiee tor 

teaching Science are often quite inadequate.• 

I have abstracted several swnma.riee from 

this report• which seems to 1nd1oa.te that it it was 

acted unon the Science teacher who gloats over 

apparatus must surely tind his heaven in 

Ma111achusetta. 

It w~• a eource of amusement to me to see 

thnt the figure tor •Add1t1on8l desirable 

appAratus for Chem1stry1'wae j 307 .69. It the 

difference in coet or materials in U.S.A. and 

S.A. be taken into oone1derat1on, this figure tor 

20 pupils 1s in excess of the annual grant to our 

schoole with rolls ot 400 pupils. 

The es.me report atatea however that 

•Experience shows that tor upkeep trom f 200 to 

t 400 should be allowed annuallJ tor a claes ot 20 

in Chem1str7." ror Biology# 100 to j 300 1e 

suggested. for Ph711ce f 200 to #400 a.nd tor 

General Science f 100 to I 200. The total sum of 

+ 800 s.s a st,9.rter tor General Sci~nce is mentioned 

" al a very modest smount.• I quote here a 

circular on apparatus or 23rd M~y, 1935, receiYed in 

a achool which hitherto had not taught General 

Sci•mce; having up to thf't time provided only 

tor the ueu~l mixture or Ph111ca and Ohem1etry. 

1. Report op equipment, apna,ratye p.nd 
material& tor teaching Science in the 
Secondary Schoole or Maasachueetts. 
Division or ~lementury and Secondary 
Education and Normal Schools, State 
House, Boston, Massachusetts. 
Bulletin or Department of iduoat1on, 
The 0om11onwealth of Maesachueetts. 
1930. No.a. Whole No. ~19. 

2. Appendix II. Page 46. 
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19. 

This circular granted £20 "to meet the cost ot 

1n1t1~1 equipment, new apperatus etc., required 

ln connect.ion with the teaching of Biology which 

1s now included 1n the syllabus." 

l do not think it unreasonable to state 

that preeent expenditure on apparatus in our 

school• precludes a.DJ attempt at laboratory training 

atter the American tash1on and turther that 1t 

forces the teacher to a considerable amount ot 

demonstration owing to lack or duplicate aoparatus, 

when he himself m1ght prefer the method ot 

1nd1v1dual experimentation. 

Un1ver~1t1ee commonly ~llov students to 

use apparatus 1n rotation, and as a result, multiply 

their apparatus in effffct. Thie csnnot be done ln 

schools, as at no t1m9 can school boys or girls 

proceed to experiment ■ out of their normal order. 

lt seems to me, th~rerore, that in any 

time of stress or during any financial d1ff1cult1es 

the teacher of Science might well be forced to 

demonstrate more a.nd more, and that some 

1nd1cat1on ought to be given as to ~here such 

increased demonstration will lead. 

From a purely examination point of view, 

this becomes interesting 1n the light or the 

report ot the Trensvsal Secondary School 

Certificate ~xrun1ner1 1n Phyaioal Science tor 19~9 

which reads Nlt 1& thie Examiner'e policy to aet a 

paper, dealing la.rgely with such experimental ~ork 

as may be expected to be oertormed by whole classes. 

1. Tr~_nsvaal Education Depc.rtment - -
Secondary School Certificate Examination. 
Reports by Ex2m1ner:_~. Physical Sc1ence.l~J9 
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20. 

in their usual laboratory course, and, preeum1ng 

that the pupils will have returned to their 

teacher 1n their laboratory books experimental 

det~lls or procedure, to expect these experimental 
• 

details to be fullJ 1noorporated 1n the 

exrunlnat1on answers to these questions, The general 

tendency wae to give theory and not practical 

details.• 

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021.



21. 

THE METHOD OF PROC:El>UliJ£. 

A system of fortn1~htly te~t• wso in uae 

at the £chool .ancl t,h.,:se .~ere used. 1'he test~ used 

for this 1nvest1gat1on were given at zhe ~sual 

1nter·vale eo as not to dlst.urb the school routine. 

It was decided to &et wP a series of 8 

le~eone 1n sach ot Forms 1, !I dnd IV. These 

three ol3gses were chosen, as lt was probabla that 

I should be teaching 1aore than ()ne olaea 1n es.ch the 

!'ollo~1lng J9ar, and I -w1sh·ad, 1r possible, to uee 

paire of alaseee. forms III and V were not used. 

It ~ae thoutht that only one form III and one 

for!ll V si~ht "be in my chr,rge. Form 111 also did 

a portion or the eyllno~s ~hloh Beemed to me 

~n£~lts~le tor the exper1mente. 

C,ur1ng the year 19:38 the General Science 

and PhyE1crJ. Syllaou.ees tor all clau,ee from 

I to V ~ere o~refQll1 scrutinized, and eome thirty 

le,eont selected in each, which could be taught both 

by teacher dellionstration 6nd lndi Vi\iual 

experimentation. Careful note£ of leeeons were 

made, together with testa and marking ech~dules for 

these tests. '11hey \t1ere used and then carefully 

revised ln the light or experience. The beet were 

then selected for use ln the oo~lng year. 

It was decided to use thum 1n the third 

term or 19J9 as 1t ~as thou~ht that by this term 
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classes would have completely settled down, have 

go., used to the teaaher' a &aeinous, and be able to 

follow his routine. At no time during ,he leete 

were the chllci.ren awe.re ths.t. ~uyth1ng strE>.~e was 

atoot and the t,esta appf.tareo. to them to be t,hose 

..ieuallJ eet thr·ot18hout the year. To these they 

~ere thoroughl_y aocastomed aa the norme.l 

procedure was used. all the time. 

The olaseee uaed were forms la, le, Ila, 

lld and IVb. Unrortunatel1 no eeoond Form lV 

waa taught. rorma Ia and IV consisted or boys, 

IId ~nd le ot g1rle ~nd Ila waa mixed. 

i'urthermore, owing ·to the school 

orran1zat1on, the pupils in rorme II and IV had 

been selected on the ·baB1s ot the promotion 

examination 1n forms I and Ill at the end or 1938. 

The pupil• ln lls were cone1dei·ed the best and 

those 1n lld the worst, aocordingto th1a 

arrangement. The form I children were ~nk.nown to 

us on arr1Yal and were therefore placed in classes 

at random. 

To tabulate:-

Form la ••• Boys ••• Mixed abil1t1. 

w le ••• Girls •• M1xeG ability. 

"Ila ••• Mixed •• Selected aa beat Form ll. 

"IId ••• 01rla •• Selected ae worst Form 11. 

.. IV ••• Boys •• Selected al poorer form IV • 

The time t,able 1 was so arranged in ea.oh 

·Clase that 4 subJectE of the.9 were by demonstration 

and 4 by experiment. Furthermore, w-here there were 

pA.1r• of classes, the a.rr13.ngement WAA reversed; in 

the second class those formerly done by experimental 

being now demonstrated, ana. vice veraa. lt wae telt 

l. Appendix Ill. Page 48. 
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23. 

that in th1e waJ, any atateaent that teata or 

leaaon■ were unequal might be ■et, proYided that 

the outcome 1n both claasea was the•--•• 

To m1n1m1ae learning or practice etteot 

1t wa1 decided to rotate the teat1. Thul the 

order 1n one ot ea.ch or the pair• wa• arranged 

Di IDE DD i and ot the other EDDE D S £ D 

where the letter• D and E repreaent 4emonatrat1on 

and experiment repeot1YelJ. This would tend to 

m1n1m1ae al10 any etteot due to age 1noreaee, 

which would probably be negligible 1n any oa1e 

over 10 ehort a period. 

A •lightly different procedure waa 

followed 1n Form IV, only however ae tar a• teats 

were concerned. Here only three teat• were given 

at monthlJ intenala. The firat teat waa ot 

experi■ental work, the third ot demonatrat1on work 

and the aeoond waa a mixed demonstration and 

experimental teat, the·tvo being ■epaJ'ated. during 

aark1ng. All the work examined waa 1n Chem11tr1 

1n th11 ola••· 

I haYe been, and am still, preJud1ced 1n 

taYour ot experiment and th11 I thought might 1how 

in the marking. Apart therefore, troa the rigid 

marking 1chedule■, the acript ■ trom pair■ ot 

clas■ea were well mixed before ■arklng. Furthermore 

th• 1oript1 were remarked a year later, during a 

achool hol1da7, tor cheoklng purpo•••· Only then 

were they ■orted and the raw aeorea recorded.' 

The teata were arranged 111 nearly•• 

poaa1ble to be ot the usual exaa1nat1on t7pe, the 

■coring to 'be e1a1lar. The tests and th.Ctlr 

acheaule1 are appended.• A aer1•• ot taota ~ere 

taught in each leeaon and each taci waa ,cored 

1. Appendix V. Raw Scoraa. Page 72. 
2. • IV. Page 61. 

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021.



24. 

•• 2 point• 1n the te ■t anavera. 

Teat and leaaon1 were 10 choeen that 

adJaoent pairs ot teat• obtained about the 1ame 

■ax1111WB and the maxl■u.m total ot the tour 

demonatratlona would approximate to the maximum 

total or the tour exper1aenta. Abaolute equality 

1n th1a respect waa i■poaslble to achieve a• the 

nature ot the teat• would have,been altered. 

The total• in rorm II were 1.56 and 138 and in 

rorm I 82 and 92. ror practical purpoaea th1• 

produoed equality 1n form Il but the dltterenoe 

1n rorma I would have to be considered in 

computing resw.ta. Owing to the teat• being ot 

unequal length, the t1m1ng waa alao arranged to be 

l minute per fact ln Form IV, 2 mlnutea per tact ln 

Form II and 3 minute• per taot in rora I. Thu• a 

teat with a max1mua or twenty tact• and torty 

pointe in Fora II would be allowed rorty minute■• 

Aa 1t waa ■J intention to compare the 

experillental work ot each cla•• with 1ta own 

demonstration work, it vaa not thought necessary 

to 1ecure equ1Yalent groups. A method ot comparing 

the pair■ va• however u•ed and will be described in 

the next oh11pter where the reaw.ta are analysed. 

Clase 11ze ••• not oone1dered a• each 

cla■ s waa or approx1matel7 ~ pupil ■• A 1aall 

ditterence in number■ would have 11,tle ettect. 

An American worker stat•• that at the college 

level •w1th1n fairly w1de 11■1ta, a1&e ot cla•• 

doe• not appeal" to be an important educational 

tactor.• 1 

1. E.Hudel1on. Clase 1111 at th1 
College leyei. M1nneapol1a. 
Un1vera1t7 or Minnesota Presa. 1938. 
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A■ prev1ou1l1 aent1oned, I have alwa71 

believed that 1nd1Y1dual experillentation waa the 

better method and thla taotor had to be borne 1n 

mind in e■t1■at1ng outcome,. •A requ1a1te tor 

highly etteot1ve in■ti-uctlon 11 that the teacher 

belleve1 that he 11 eaplo71ng a good procedure.• 1 

Great pa1n• were taken to teach all leaeon■ with 

the u.t■oat care. More could not be done to meet 

th1• point. 

The purpoae ot the experiment waa to find 

the outcome in examination• ot the usual type. 

It 1a contended however that the tindinge ot the teat• 

uaed ~ould be Yal14 tor any torm or teat. 

It 11 a 0011110n bellet that •••aJ type teeta 

a.re not ■urt101entl7 obJect1Ye, partlcularl7 a1 to 

aoor1ng, to be reliable. The d1tterence between 

ea1a1 and obJect1Ye teat, 1s laid to be 

exaggerated in a paper• quoted 07 Monroe and 

ingelhart 1 who further atate •measurement bJ mean• 

ot an ••say exaa1nat1on cl.lD be an4 u1uall7 1a more 

41reot.• ahence 1t ••••• Juat1f1able to conclude 

that in many ca••• an •••&1 exaa1nat1on will be a 

euperior ,-instrwnent ror mea■uring gs.1n1 in ach1eve■ent. • 

and, •that the 1ncrea1e 1n rel1ab1litJ obtained by 

using and obJect1ve test 1• much le11 than 11 

commonly euppoaed• proYided that oare 11 exerolaed 1n 

tormulatlng queat1on■• 

quote.•, 4 :-

In eupport the1e author■ 

1. 

2. 

3. 

W.E.Monroe and Max D.Engelhart. ll1!. 
•~11nt1t10 •SYAi or lf4soat1ona1 problg■• 
Te Macmillan Co. l9Z6. 

w.s.Monroe and L.B.Sandera. The P1e1ent 
status or written exam1nat1on■ AW\ 
a;wtgea\1001 (9£ their 1mQrove■eni. 
OniTer11t7 or Ill1no1• lullet1n. No.17. 
Un1vera1tJ or Ill1no1a. 1923. 

i.S.Peter1 and R.B.Mart&. A S\Hdl or the 
•~Att1 ot various t7pe1 ot 1xa111nat1on1. 
Ac oo and Soc1et7. &: -SM - a38.Maroh,193: 

V.S.Oeborn. 1 Te1t1ng Thinking.• Journal ot 
r.duoatlonal Research.27: 401 - ll.feb.,193 
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The aatter ot t1ae uaed tor eaoh 

le11on or 4eaonetra\1on wae d1tf1o"1t to deo1de 

UPoD. The tao, that one ■etbod a1ght take 

longer than the other wa• obY1oua, and 1t ••• telt 

that no leeeon 1hOl&l.4 be penal1ae4 b7 ou.r\ailaent 

or an atte■pt to t1n11h within a 4et1n1t• ti■e 11•1t. 

l••rr le1aon therefore, regard.le•• ot aethod waa 

0011plele. 

exper1■ental le11ona took an7th1n1 troa 10 per oent 

to more than double \he t1•• uaed tor 4eaonatrat1ona. 

One oau•e of th11 1noreaae ••• that all apparatue 

vaa pre•1ou1l1 prepared tor 4•on1tra,1on and. 

reaoYe4 after the 4eaonatrat1on; ltbereaa tiDJthlng 

ttp to 10 m1a1.1te• at the coaaenonent 1• uae4 bJ 

the pupil• to 1atber apparatu•• and up \o 16 ■1nut•• 

at the end to clean bench•• and apparatu■ s.nd 

replaoe 1t atter the wo*k ••• c011pletecl. The 

laboratorr vaa and 1• ao or1an1ze4 that everJ 

artlole baa 1,1 place and the pup111 vere ~•ll 

aoqualnted w1tb the••• 

well be regarded••• a1n1■UII. ln conneot1on with 

tb11 ■attor ot t1•• R1ed.e1 1 quote• 11ebler and 

liood7 •• atating •tiben the d .. onetratlon ■etho4 

11••• •qual or auperior reaulta 1\ 11 to be 

preterre4 •• lt aave1 about one halt ot the \1ae 

ueuall7 deYo\ed to pertora1ng the experlaenta.• 

1. F.A.Rledel. ~~ ~"f!lffi ~~ 
rea111 aun• 1,t,11• 
•((1011,u,11 gt 4t•PAf5£A1.1PA apd 
1•bgr11~r1 ••WWAI ln 9AIHlft1 
oboolc1enoe an4 Matheaatloa. 

21; &12, a20 - a~. 
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QH:,fTt,# V. 

THE RESULfS AND TH~lR IMTlt.RPlU,'1'ATlON. 

The scores obtained by each pup11 are 

appended on page 72 under the tollow1ng heading•:• 

(1) Sxper1■enta. 

(2) Demonatrat1ona. 

(a) Total•. 

(4) Aaended total1. 

Both experiment• and demonatrat1on1 are 

tour 1n number, except 1n form IV, where there are 

only two ot each. The total• g1Ye the total 

acores tor each pupil tor each or the two groups. 

Amended total• arl•• trom the taot that in afl7 

eerie• ot teats conducted. over a long period, 

pupil• trequentl7 abaent themaelYe■, either from 

leaaona proper or trom the teata. Whenever 

thla haa occurred no mark baa been acored tor the 

particular teat and on that account the total ha1, 

tor that pupil, ,uttered oorreapond1ngly. In 

th••• oaaea, therefore, I ha•• compu\ed a mark tor 

the m1111ng score on a d1rectlJ proportional ba111 

from a cona1derat1on or the ■arka acored in other 

teat, or the ■ame t7pe. The new total ootained, 

when thl1 mark 1• included, ha• been called the 

amended total. A• will be aeen, th1a ha• not 

occurred trequentlJ. In ca••• where more than two 

teeta haYe been ■iaaed the pupil ha• been entirely 

omitted. 
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All arithmetic vvas most meticulously 

checked and rechecked throughout. 

checked by long and cross totting. 

Totals were 

The 

remainder of the arithmetic was checked by·other 

individuals. I am reasonably certain that no 

error could arise from this sourc•. 

Monroe ar:.d Engelhart state that 11when a 

measuring instrument consists of several subtests 

and a single composite score is desired----- the 
1 

2f3 

scores may be added." ~his is common practice. 

Prom the total amended 3cores the 

arithmetic means were calculated with the following 

results :-

Form O., •• 0 0. 0 0 i la lei la+le I I Ia ! IId 

136-8 

75 

IIa+IId1IV. 
I I t ! 

Maxima . . . o • • • • ; 9 2 9 2 1 9 2 I 13 6- 8 ! 
E . t 64 166 65 1,. 104 !,· 

136-8 I 10-2 

xperimen s ••o i . 
l '. l I ! 

Tiemonstrations.l 69i631 66 I 93 l 105 

92 

98 

I ,s 
I 
r 44 

In bar diagrams the above figures would appear as 

follows :-

Ia. Ie. IIa. IId. 

Cl 
IIa+ 

I Id. 

f'emonstrations. 

IV. 

1. W.S.Monroe and Max.TI.Engelhart. · ·".~he 

Scientific Study of Educational 

Problems. 11 1936. 

Maeriui.llan Co. 
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These figures might lead to the 

following conclusions:-

( 1) Experimentation is bett,er in Form IV. 

29 

(2) Demonstratior. is better in the lower Forms but 

very slightly so .• 

Arithmeti-c means arc; howeV·?r, notorious for the 

manner in which ind_ividual variations are covered 

up. On that account the individual scores for 

each pupil were scrutinised to see which-method 

appeared for him the best~ If the pupil's total 

for :one method exceeded by over 6 points the total 

for the other method he was considered to ~enefit 

by that method. Otherwise th€ particular ease 

was considered inconclusive. Besides considering 

the total, the tests were considered by pairs, and 

if the finding for the pupil was contradicted 

thereby the case was still considered inconelusive, 

despite the finding from the total. 7o ~·::::.cilitat e 

comparison al~ scores were reduced to percentages 
1 and these are also appended. 

The findings from this procedure were as 

follows :-

Form ... . . ~ •· . la le la 1IIa IId Ila IV tGrand 
+lei +IId iTotal 

·i t 
I ! 

Pupils benefitting; I 

20 ! 4 11 15 i 18 18 53 from experiment~ 
l I 

benefittingi 
I 

Pupils 
I from l 

demonstrations. 118 4 22 3 25 28 I 

50 -! 
1 
I 

Number l 
inconclusive. • 110 13123 13 13 4 40 

Number 
. 
; ! 

considered . ,, .;32 2s; 60 j34 25 59 24 143 

. 1. Pago 78. 
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Bar diagrams for these figures are shown below:-

Ia. Ia+Ie. IIa. IId IIa+IId. IV. 

30 

Grand 
Total 

fi; Experiment·.t"'1 Demonstration.G~~j Inconclusive. 
t_J ~. 

(Ont 
Scale) 

A very sli~rl excess of pupils benefit by 

experimentation. In Form IV, however, practically 

the whole class do so benefit. In the lower class~s, 

( Forms I and II) Demonstration appears best for the 

most pupils. In Form II it is Well to note that 

practically the whole of those so benefitting come 

from Form IId. At first stght I thon.~ht this might 

be a matter of sex as Form IId was a Girls- Farm. 

This was contradicted in Form Ie, also a Girls' Form, 

which showed just the reverse. Further examina'tion 

allowed me to arrive at a suggested explanatj_on, 

which will follow in due course, 

To examine the scores further, I threw them 

into a frequency distribution. mhe figures for 

this distribution are as follows. In each case 

the the crude mode is underlined and the interval 

is ten points, 
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l 11~ 20; ; 
! 
l 
l 21- 30~ 
l 
i ' I 31-- 40 ; 

41-- 50 l 
l 

1 

j 
51- 60 !10 

! 
.1 

i 61- 70)5 

71- so: 

81- 90 

f 91·- 100! 
l 
i 

Q.01- 110 

flll- 12oi 
i j 
' i 

µ21- 130j 
l i 
Il31-- 140 ! 

\ 

6 

Total t 
Pupils. 132 

Frequency Distributions. 

l 
f , 
1 

1 ( 

! 
I 

0 
l 

I 
·, 1 i J 1 1; 2 1: 1 I 

I 
; 

4 
l 

2 1l12 
I 

6i 16 14i31 - --,-~ 1 

161 c:; 2i11 _, .,/ 
l 

4 1 1! 
i 

1 

: 

L 
i ( 

32 i 25 2 5 i 57 
~ 

l 

l} 
I o; 
i 

2 ! 
l 

"'l ( 
.J.. ) 

i 
201 
-•i 

1sl 
I 

~ 

5! 
t 
I 

I 
j 

t 

2 
1 

4 

8 

14 

1 

57; 33 
{ 

1 
2 2 

f 

1 f 8 8 -i 
l 

8 l 13 ~j 
1-

3 4! 4 
I 

j 

7 2 2; 7 
l 
I 
I 

10 1 9! 9 
I -: 

i 

2 
I 

8;14 
1·-
; 

l; 
I 

1 

., 

33 .j25 
l 

25! 58 
I 

31 

2 

l 6 

2 1.2 

PS ~ ,-- ... 
I 

1! 8 
I 
I 

s! 
-! 

j 
Qj 
J'! 

l 
l 

101 
! 
\ 

}9) 
i 

10 1 .. 
i 

1j 
! 
I 
l 

I 

I 
5s:24 24 

On page 32 these frequency distributions 

are illustrated in the form of histograms or 

frequency polygons~ The experimental figures are 

superimpos~,d on the <lemonstration fig~es for 

comparison. 

A new peculiarj_ty brought to 1ight ir:i the 

double peak or mode in i'o::rm IIa. The dependence 

of the Form IId Girls on demonstrati©n is also 

clearly f~hown. 
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10 

1

.,.-;:a. ~~~:=:r·~l~ ... : 
Form 
.;._---- .... 4~•---· ·1 

J't 
b7:x:1)eriments ;. Soli<l - -· lines. 
Demonstrations:-

. Dotted li.neu. 

.. ,.,.,, f"';'••··.~ 
:. • 7 ., • , • ,.. •. ··•·· .... ............. t 

f -~" ........... ,_ _____ ---,,-... -,.► ... -..• ·-•.• -.,-.... ,-_.--•·· ··---•·""'-<" .,~--- ... _ .. 'fr ------· .............. ! ... ••--· .. ___ .... _,...,, ... __ .,.,.,. ·~· 

lQ.' 

i 
25.f 

i 
I 

5 I 

10.i 
f 
? 

5 ! ..,, 

1 

li1orrns 1 

Form 2a :-,,. ,,.., ____ .,...,.,,,. ................ _ 

: ... J--·· .. 
*~•-··~·~ : -
~ : ...,.: .. \i ... ~ •• .1\ t 
• • • i r-· ·r ... ·1--·- · ~ .. .., .... 

; 
I 
I 

.... -·-··-··t·""-·' .. ·· .. ·····- ,-·••" 
.. , ..... ... 1 ~- " ...... ,., , .... ,~ .. .. ,.J .. . . ... ., ........ ,,,_ ... ' 

, ..... ,.,,. t, , - ., .. ,,_ ~,.,.,,.. ........ •~•--•·•~-,.•♦~,,,..,_<>..,..,,_, . .., ...... ~,IN,•'•"' ,..,. 1 .. ·r•·,..,,, ............... ~.,.., ,.,.., __ , \ , •. .,....,,. ••-,_,,._.,.,.,.",~•~•··...,• .... ••~ • .,,,._ •,w,....,, ,., ,_.,.. ,.,. .,,,,, · ••• •• ~•• ,,.,., , .. -.-.••• •• • .. t,;,.,.,.,.,. 

i 
l 

5~ Form 2(1. 
~ "'°'· ►,.,,._-,.._~ •1~ .• ",:,lo,r'MI 

Forms 2 .. ~ ....... ,,,.. ..... ~·•··~·~ ..... - "" ' , ..... ~ ... 

• .. .. .. 
• ! ,_...,.,-:,.....,.._,, ...... ~ 

t
·--1 i l ; 
j L_f-- i 

~, I 
. . ···= .•... , t" ... .. i" ••• ··r---- ........ t 

•· ~.,,,_.-,,~·•· ~'O ........... ,,, ... ,,,~,.-·•· ,.,,,.~,,,...,,_ .. ••--•·"'~ M ....... :!~~: ... ~,.~,:,.: .:,~, ......... ~o,·••·••,-•v. < -••"""'•" .,..,.-· ,• •·.•- .. *•·•• ._,_. ., ....... ,,_,_,. __ .• ,, -••·•-~•~r.~ ~~ ... ~.~l . • 
I 

... ., 
~ U' ♦ •t•; .,, -~ 

~ 
•· 

Form 4 • 
-...................... _ ... . 
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Again the general conclusion to be drawn 

11 that, in the lower roraa, the demonstration 1a 

111ghtly more ertect1Ye, whereas the experiment 11 

better in form IV. 

The apparent ano■alJ ot lld 11 total acore 

in taYour ot demonatrat1on might haYe been caused. bJ 

(a) Sex. 

(b) Ab111 t7. 

At t1ret elght, eex ■1ght haYe been cona14ered, 

e1pec1all7 •• aeveral ot the girl• 1n form Ila 

(Hoa. 25 to M) ahowed better demonatrat1on soorea. 

le, however, va1 a g1r11• clase an4 moat ot the 

Form I l)Upil1, who ■cored in experiment ■, cue from 

this olaaa. AnJ influence ot sex waa, therefore, 

not cona1dered aa having any effect on the 

outcome. 

In the matter of ability, 1t wae thought 

that aa II4 wae a known •elected poor olaea, it 

would be well to examine the connection between 

ab111t7 and demonstration work. 

The tin.al positions obtained 07 pupil• 

1n the Promotion ~am1nat1ona in December, 193i, 

were taken aa a criterion or ab111t7. Theee 

poe1t1ona are included. 1n the raw score• 1n the 

appendix from p,ce 77 onward.a. 

All rorma I ot the School were examined 

together. Thla was also done ror the other torma. 

Poe1t1ona obtained wlll thus be out of 161 tor rorma I, 

111 tor rorma II and 46 tor rora IV. 

&ach ala•• waa diW1ded into three groups 

with reference to position and then each group wa1 

1crut1n1ted to••• whether it had benet1tted ■ore 

trom demonstration or trom 1nd1Y1dual exper1■entat1on. 
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The Forms I v1ere divided into groups 1,2 

rmd 3 with positions of 1 to 50, 51 to 100 and. 

101 to 151; th8 Forms II similarly with positions 

1 to 37, 38 to 74 and 75 to 111. 

divided into groups V!ith positions 1 to 15, 16 to ., 

3 0 and. 31 t • 4- 5 • 

The figures obtain-i:d were as follows ~ -· 

Those figures when expr~ssed as percentages of the 

Cross Totals (l.e. Method Groupo) appoar as follows :--
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The same figures expressed as percentages of the 

down totals (1.e. Ability Groups) appear as follows:-

' ~-- -·---------, 
! Form IV 
( ' ... -•-· ···-----·. . .... ---·····-·- ···•-·-! 
lGroup t 1 t 2 l 3 j T-ot 
1--····· . I • ··--·--1'--.L-------~ 
; I I . I ' Fxp . j 7 5 71 i 92 I 83 \ 
! I ; I 
iDem. 1 0 0 ! 0 ; 0 

i i ! l 

J Inc • ! 2 5 2 9 j 8 ! 17 
i .. ' . .. _... --~--" .· _ ......... _ ' . i . i . . 
iTotal ;100 100 !100 l 100 
----~·----........... 1.. _ ____.__~ __ _; ________ J..,_,, ________ ., ____ ~, 

In the abov.e tablas Exp. stand for experiments 9 Dem. for 

demonstration and Inc. for Inconclusive. 
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36. 

Considering the rorm I totals it will be 

noticed that the pupil ■ who benefit b7 experiment 

and demonstration are approxi■atel7 eYenl7 

diatrlbuted. In the for■ 11 total1, howeTer, the 

pupil• who benet1t bJ demonstration• are 

det1n1tely the interior group. The poorer quality 

ot rorm IVb boya 1a shown, Jet, nnerthel••• the7 

benefit tro■ experi■ental work. 

It might be that interior pupil• 1n 

lower torme are 10 .tull7 occupied bJ apparatu1 

manipulation that they a.re unable to appreciate 

the outooae ot their work. 

I aa also inclined to the Yiew that 

1nequal1t7 ot teat material aaJ haTe operated 1n 

tavour or the demonstration in Form IId. 81nce 

the teat• were switched oYer in form Ila, the 

presence or such an inequality would operate 1n 

tavour ot experiaent. The total• ot rorma Ila and 

IId would not show th11, a• any 1nequal1tJ would tend. 

to cancel out. I theretore consider that 1n the 

interpretation or the reeulta ■ore weight ahould be 

g1Yen 1n eaoh oaee to the torm•• total• rather than 

to the work ot each individual halt. 

I eet a small que1t1onna1re to aeYeral 

clae1ea ot pupil• in the school a 7ear later. 

claa■e• taught by teacher• other than m7eelt were 

alao included. 

iaJe1tionn11r,. 
(1) Froa which do you learn moat 

(a) Experiment• done tor you by your 

teacher? 

(b) Experiments you do youraelt? 
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(2) Whioh do you rnember beet 

(o) the experiment ■ 1ou 414 at the 

laboratory bench t 

37. 

(d) The experiment• done b7 your ieaoher 

when 7ou gathered round hie benoh t 

GiTe rea•on1 wbJ 1n each oaee. 

Answer•:-

roraa. 

rorma:- Ile IId Ila Illa IIIb IIlo IVa Va Yb Toiala 

NJ a 1 2 2 2 1 a l 6 20 ------------· ·---· ·---· ----· ►---►-----------· ---· ·--· ·--·---· 
AD l 2 0 l & 6 3 a a 24 

-------------· ·----►-· -----· ·----►----·----· i---· ·-------------· 
BO 28 23 .so 28 9 26 11 12 11 177 

--------------- ----· ------- ......... -----· ►------------·---· ·--· ·--· ·----· 
81> 1 2 1 ~ ' 2 0 1 0 

Preference tor 1nd1Yldual exper1aentat1on 

Wal obT1oua throughout. 

14 

I cona1der pup1la who gave AO and B» •• 

their an1vere probablJ gave the ■aiter 1naurt101ent 

thought, and I theretore oount the■•• having 

1 apo1lt their voting papera.• 

Cona1derable 1ngenu1tJ wae diaplaJed at 

t1mea 1n the reaaona g1Yen part1oularly 1n the 

caee ot thoae who oho•• De■onatrat1ona. 

D11on1tr1t1on1. 
(l) • Teacher• explain ■ore, and ■ore oaretully.• 

(2) • PaJJDore attention to your work.• 

(3) • bplanat1on tollowe step bJ atep.• 

(4) • No apparatus to bother about.M 

(6) • la11er to aak queat1on1.• 

(6) • More aocurat•lJ done! 

(7) • Teaohera tell you aore.• 

·-
·-
-
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(I) 1 Teaoher torcee you to think. 1 

(9) •What teacher does 11 more correct, I 

.1&ko al1p1. • 

(10) MTeacher stimulate• 1ntere1t.• 

1xp1r1ment11. 
(1) •Remember exnctlJ what you did youraelt.• 

(2) 1You 1ouraelt reter to work.• 

(3) •Teacher correct• your errors atterward1.• 

(4) •set up your1elt and you know what you are 

doing.• 

There were aome na1Ye anevere •tou don•i 

have to work ao hard, 1 and •1 like 1t beoau1e 

teacher aak•• more pop•• ( exploa1on1?) and I lo one 

tr1e1 to borrow 7our apparatus• and •1t•1 ■ore tun 

to dolt 70ur1elt.• 

All in all I do not think th11 

queationns.1re count• tor a great deal. It doea 

however cont1rm the general trend ot the remainder ot 

the investigation. 

r1nall7, subJect1•• al euoh an op1n1on 

ma1 be, l aa convinced that de■onatrat1on 11 better 

tor l••• bright pupils 1n the lover torm1. Th11 11 

the conolu11on after three year■ ooeenat1on and 

much thought. 

There 1a suttioient 1nd1Y1dual Tar1at1on 

to make a poa1ible tru1ttul 1ource ot study 1n 

t1nd1ng the type ot pupil whlch benet1ta bJ either 

method. I aa 1orr7 that the tuture car-eer1 ot 

1ndlv1dual pu~1ls are not traosable here. 
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CHAPTER YI. 

CONCLUSIONS. 

Despite ind1Y1dual Yar1at1on1 1n score• 

l think, neYertheleaa, that the tollow1ng 

conclua1ona mq be sately drawn:-

(1) There 11 very little d1tterence 

1n the result Yalu• ot the two aethoda, bu.t once 

introduced the aethod ot experiment 11 to be 

preferred. 

(2~ Demonatrat1on prod.uoea al1ghtl7 

better reaulta in the .lower tonaa and Exper1■ent 

al1ghtlJ better reeult1 in the upper fora1. 

There 1• a det1n1te change oYer troa one to the 

other ae pupils a4Yance 1n the eohool. Th11 1eema 

1n accordance with common senae. More able pupil• 

benefit equall7 in the lover tonaa but the le•• 

g1tted are po1albl7 so occupied v1th the actual 

■an1pulat1on ot apparatu1 that they are prevented 

troa ob1erv1ng the outcome ot their work. 

Proteaaor S.J.Yan der Lingen hat pointed out that 

th11 may be due to the taot that pupils oome •tro• 

an environment where aemor7 11 at a prem1wa .nd 

are thu1 l1kel7 to benefit trom deaonatrat1on• and 

•that, at t1rat, tiae 1• ocoup1ed v1th learning to 

manipulate.• 

(3) Time 1• 1aved b7 demonstration. 
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(4) There is no measure ot the actual 

a4Tantage1 to be derived trom the 1ndividual 

experiment in whloh there 1• no examination. The 

conclue1on1 in this paper are tor exaalnation and 

theoretical teeta. 

(e) ProbablJ it 1• bait tb Ul8. 

Judicioua adaixture or both aethoda oomaeno1ng with 

more deaonatration in the lower to:naa and working up 

to aa much experiment•• Po••1ble 1n rora V. 

(6) There are probably al aan7 

1mpDDderable variable• aa there are teaohera. It 

theretore behoves eaoh teacher to tind out tor 

hiaaelt which method au1ta him beet. 

I would like to augge1t alao, that 

although I am unacquainted. with the Dalton •J•t••, 

there••••• to•• to be in that •J•t•• a poaa1b111t7 

ot rotating apparatua to meet the d1tt1cult7 ot 

shortage. 

r1nall7 being a tirm believer 1n the 

individual experiaent, I 1hould like to giYe a tew 

reaaona tor that belief and alao to utter a warning 

tor the benefit ot anyone who think• •Laboratory 

work should be d11carded.• 

i:ducat1on, despite the ettorta on the 

part ot react1onar1e1, muat be and 11 ut111tar1aD. 

The Greek• prepared their ohildren tor 

c1t1zenah1p or a c1t7 1tate and their oh1et concern 

waa to train fighting c1t1zene to defend that etate. 

Athletic•, martial mu110 and the like occupied a 

great portion ot the curr1oulua. 

The attempt at •apprehending the nature 

ot God. 11 1n the middle agea had it ■ outcome in 

Monaet1o1am and Sohola1t1c1••• 
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We are now 1n a techn1oal age and aa an 

Ed1tor1al 1n Nature pute it the child muat be Drought 

up• tor the furtherance ot the Nation•• ettort and 

purpoae* 1 

South Atrloa 1• a young country 1ee1ng now 

the first growth or 1ta 1nduatr1•• which lt 1• hoped 

will blo••oa and bear tru1t in the no diatant future. 

Sutt1oe it that I quote Cawthorne•- - - - - - "An 

eduoat1onal machine which doea not produce the 

technical expert• required tor the ett1c1ent 

running ot a country, whether it be at peace or at 

var, 1• unaat1etaotory.• It•••• an axiom that 

techn1o1an1 cannot be educated without laborator7 

training in the wideat aenae. 

Aotual ■anlpulat1on g1ve1 all children 

that chance at oreatiYe ach1eTement which 1a so 

nece1aar1 for their developaent. 

"fabrlcat1n1 oonelata 1n shaping matter,a 

1n making it supple and bend111@ 1t, ln converting 1t 

into an 1natrument in order to become aa■ter ot it. 

It 11 thie ma■tery that prot1t1 huaan1tJ, much 

more ••en than the ■ater1al reaulta ot the 1nwent1on 

1taelt. Though we deriYe an immediate dvantage 

trom the thing made, a1 an intelligent an1as.l might 

do, an4 thie advantage might be all that the inventor 

eought, it 1• a alight matter compared. with the new 

l. 

2. 

3. 

H.H.Oawthorne. 8g1ence ,n iid.uqat1on. 
1930. Oxtord Univeralty Pr•••• 

Henr1 Berg1on. Qr1at1ve •volyt1on. 
Tran1lator • A.Mitchell. 
1920. Macmillan and Oo. 
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idea■ and the new feelings that the invention may 

give r11e to in every direction, aa 1t the essential 

part or the ettect were to raiae ua above oureelvea, 

and enlarge our horizon.• 
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APPENDIX I. 

Money granted in a Transvaal Schc.ol :flor

maintenanc e of· laboratories (2) from 1921 ~o 1940. 

Physics and Chemistry were taught fr~m 1921-1940 and 

Physies, Chemistry and General Science from 1931-1940. 

Grant Average enrolment 
taken at end o-f 
1st Quarter; 

Grant .. _ ____,.__.., 

per pupil 
in £1. 

l ,21 ••• £2 0 0. . . . . . • .. 2 61 • • • • • • • • • • • 7 7 • 16 6 

1922 ••• £150 •.•.•.•• 288 

1923 ••. £150 ••...•.• '5.1. ~ 

19 2 4 . . . f, 15 0 • • • . • • • 3 09 

1925 •••£,55 ••••oooe331 

1926 ••• £55 •.•...•• 254 

1927 •.. £55 

1928 ••• £55 

........ 238 

•••.•••• 211 

1929 ••• £4 0 •••••••• 231 

1930 ••• £30 ••..•..• 191 

1931 ••• £35 ••....•• 237 

19 3 2 • • • £2 4 • . . . . • . . 414 

1933 ••• £54 •.....•• 489 

1934 ••• £50 •.•....• 480 

* 1935 ••• £46 + £20 ••• 457 

1936 ••• £45. 0 ••••••• 506 

1937 ••• £52 •.•..... 493 

1938 ••• £5~ 

1939 ••• £48 

• • • • • • • It 58 

•......• 44b 

------ ..... 
........... 
• g • • • • • • • • • 

e • • e e & • I • • • 

• 0 ••••••••• 

. . . . . . . ~ . . . 

........... 

....... ~ ... 

.... •-..... . 

• • • 0 • • • • • • • 

........... 
• • ~ • • • • • 0 • • 

• • • • o • • e o • • 

.52 

.44 

.48 

.17 

.22 

.23 

• 26 

.18 

• 16 

.15 

• 06 

• 11 

.10 

.10 

• 09 

• 10 

.li 

.10 

• 099 

• 521 

.437 

.485 

.166 

.216 

.231 

.260 

.176 

.157 

.148 

• 058 

.11·0 

.10.t 

.101 

.08~ 

.105 

.113 

.107 

• 099 

* Initial equipment for General Science -- Biology• 
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46. 

APPENDIX IL 

Abstract of suggested ~ost ~f material 

ftr schools iv. Massa.cbusetts froIIL "Repo!:L_s,n: 

equipm€nt, apparatus and materials f_~r teaching 

Science iq the Seco.;::Jc".:'y Sch@ols of Massachusetts~-

Division of Elementary and Secondary Eduoati~n ana· 

Normal Schools, State House, Boston, Massachusetts. 

Bulletin of Department of Education. 

The Commonwealth of Massachusetts, 1930. 

No. 8. Whole No. 219. 

Summary of approximate cnsts for General Science 

Nn apparatus included for individual laboratory 

oxperim.ents o 

P:hys·ioal Apparatu.s for Demonstrations ••• S482. 50 

Biolr,gical a1:d ~lcginal Suppli~.~ ...... .. S2 03. 4 0 

Chemicals and Reagents •..• •••o•• ·••o •••• $ 2~.47 

Chemi"al, Apparatus • . . . . . . • . . . . . . . • . . . . . . S 48 .10 

Hardware and Kitchen Utensils •...•.•.. _. • $ 3 O. 2 0 

Misc~llaneous Supplies • . . . • . • . • . • . . • . . . • $ 7. 44 

Summary and approximate costs for Biology -- 2 Opupils 

Individual apparatus (20 ,upils) •.••..• 

General apparatus " .......•....•••.....• 

Chemicals •..•..•.•....•...•....•......• 

Models, Wall Charts, Mounted Specimens •• 

Additional desirable apparatus and 

Materials e ••••••••••••••••••• o •••••••• 

~576·.15 

$185. 02 

i 41.50 

fpl33.50 
,; 

~441.35 
,1 

SJl,377.52 
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47. 

Surnma.ry of ap:proxima°'t,.'.J cost for Physics -- 20 pupils 

Individual apparatus -- 20 pupils •...... ~1,097.43 

Demonstrator;s apparatus(l)Min1.mum .. o••·· S 669.95 

(2)Supplementary. m 396.15 
l 

(J)Additional •••. ~1,053.80 

Tools for Physics Workshop ............... ~ 79 .48 

56.82 Miscellaneous rj 
•• " • '- •• fl •••• ., .. • • • • • • • • • • • • • .:..; 

f 

~3,353.63 

Summary of approxi:c:i.ate cofJts for Chemistry --2 0 pupils. 

Individual apparatus ., ..... ~............ ~239. 09 

General apparatus Q...................... $329.45 

Reserve Stock ... ···~·· .............•. •o ~ 31.24 

Chemicals and Reagents .............. o ••• ®128.54 
a 

Additional e.esirable apparatus •.......• 

Useful Minero.ls $ 12.7 
H 
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TDJE tABLii 
t.K 

RPQMS'fflATIOflS AMR MfPi!!Ht1 
1,. .. i 

FORKS 11, Jt, J11. 114 IPA Iii• 
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11. 

APPENDIX IV. 
Teat west1on1 and xar41ng Soheds.••· 

rora IV. Z••t l. 

(1) Deeorlbe in detail how you would prepare a 

Jar ot nitrogen trom the atmosphere. 

(2) GiTe the properties ot nitrogen known to you. 

(3) Describe in detail how 7ou would prepare a 

tev Jar• ot B7drogen. 

(4) G1Te the propert1•• ot H7drogen known to you. 

(5) &xplain brietl7 experiment• to 1llu1trate the 

dena1tJ and whether it burn• or support, 

oo■buat1on. 

schedule or xm1ng. 
(1) Bketch ahowing aap1rator, heated turning• 

and colleot1on oTer water. 

(2) Air alowl7 torce4 oYer 

Copper turnings 

Strongl7 heated 

Collect over water 

2Cu + 01 - 2Cu0 

•• 
2. 

2. 

2. 

2. 

2. 

(2) Oolourleae, odourle1a, tastel••• ga1 2. 

Inert under laborator7 condition• 2. 

About aa heaTJ •• air 

Slightl7 eoluble 

(3) Sketch with th11tle tunnel 1n aoid and 

collection bJ upward displacement 

2. 

2. 

4. 
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62, 

Zinc and dilute Hydrochlorlo ao14 •· 

Zn+ 2 BCL • ZnOL2 ♦ Ha 2. 

Upward 41apla4nent or oYer water 2. 

(t) Colourleaa,taatel•••• od.oUJ'leaa ga• 2. 

L11hteat gaa known 2. 

Burn■ tor■1n1 water 

Reducing agent 

2. 

2. 

ll1ghtlJ aoluble in water 2. 

(5) Put a burning taper 1nto ga• - 1gn1te• 2. 

but doe■ not 1upport oo■bu.1t1on 

Counterpo1ae inverted beaker 

Pour gae into 1,. 

Total 

rea 1y. Z••5 II. 
(1) How would 7ou 1lluatrat• the reduo1n1 

action ot carbon t 

(2) How voul4 7ou determine accurately the 

prol>Ortlon ot ox11en 1n ataoapher1o a1r, 

2. 

2. 

2. 

(1) »1'111 hole 1n carbon block. a. 
Mlx carbon extracted. wlth oxide (11tbarge) 

to be reduoed 2. 

Add a little water to tora pa••• an4 

oharge hole 2. 

Direct reduo1ng tla■e on mixture 2. 

U1lng lov bunaen tla■• 2. 

lead• ot ■.etal tora 2. 

Oxide+ Carbon• Carbon-41-oxlde + ■etal 2. 
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2Pb0 + C -. 00.w + !Pb 

Sltetoh 

Total 

(2) Sketoh of tube 1n ta.11 Jar with Pon 

end or w1re 

4. 

2. 

20 

2. 

Melt Phoephor-u8 in t9st tube ot hot water2. 

Plac a 1111r9 in Phosphor-ti• and allow to 

cool 

Length ot tube oloaed at one end 

Measure length 

Insert wire with Phosphor-us and aet up 

1n tall Jar (aa 1n diagram) 

Leave some time while P uaea up oxygen 

LeYel 1ne1de and outside 

Tslte measurements 
Length still lert 

P.C.Nitrogen•,_ ______ _ 

Whole length 

Foraccurac7 the temperature and 

pressure must be considered 

Total 

Tou,t 111, 

(l) Wbat aubetanoee are compounded together 

2. 

2. 

2. 

0 -· 
2. 

2. 

2. 

2. 

20 

(2) D~eoribe in brief 3 exparimants in support 

of your statement. 
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(1) Hydrogen &nd Oxygen 

(2) Aot;191 or SodJJa on ••~tr 1n lb• colt 
Sketch ot aod1um on vate1• .at bottoll ot 

64. 

2. 

Gin. tublng and hydrogen fiM.Re at top 2. 

&od1ua aa lar~e as pea placed on top 

water 1n tuoe 2. 

Gae rising burns when lit - ~ Hydror.en 2. 

Lit•~• added tc water turns blue 2. 

Tharetore prtisenee ot alkali 2. 

Theretore b~&io oxide 2. 

Therefore oxy&en rrom water 2. 

Ha•O ♦ HaO ~ 2Na0H 2. 

OR ActioD ot 1t111 qn bt&J ed 1£PP tyrn1nga 

Sketch showing eteam generator, heated 

turnings and ooll•~t1on over •&ter 4. 

St~wa over heated tilings 2. 

Oaa passes over to Jar 2. 

Hot ateam aa it wollld condense 2. 

Hydrogen round when teated With taper 2. 

Exam1nat1on or tiling■ 1how1 ox1d• 2. 

2fe + 30a - 2Fea03 2. 

OR ElecttolJ§1a Q.t.w1tgr 

Sketch ot Hottme.n Yoltaaeter an4 

connected battery 

Anode to pca1t1Ye pole and Cathode to 

negative pole 

Electrolyte •~ter plus tew drops 

H8 S04 • A.q • 
• 

Onp&s~age or ourrent electrolyte g1Yea 

4. 

2. 

2. 

gna at anode nnd cnthode 2. 

Cathode gae twice YolWDe or 11.node gs.■ 2. 

Anode gas on teat oxygen 2. 

Cathode ga1 on teat hydrogen 2. 
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OR E\id1omeier synthrula• 
£ketch with tube on pi"1 2. 

in mercury connected with le7den Jar 2. 

Fill With two parts Hydrogen 2. 

and one part oxygen 2. 

spark explodes 2. 

2H + 08 - 2Ha0 2. 
II 

Heat 1n Js.oltet 2. 

2 parts steam 2. 

oa s1nthes11b71:urn1ng H7drogen 1n AlE 
Sketch with ca.lc1u.m chloride tubes and 

dry hydrogen flue burning ~gainet 

water cooled retort 4. 

Dr1e~ b7 OaOLa 2. 

Drops or moisture form 2. 

Collect and fall on anh7drous copper ~ 

sulphate ~urnlng it blue 2. 

Theretore mo1ature 1e vater 2. 

Hydrogen proba0l7 combines with 

ox7gen in atmosphere 2. 

Total 50 
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(l) 

rorm II. Test I. 
Sketch Ferguson's Pyrometer. Deecribe 

an experiment 1n which it is used, and 

state the oonolua1on drawn therfrom. 

(2) Describe fully what occurs when water is 

heated in a dilatometer. Sketch the 

apparatus. What 11 proved? 

(3) How would you prove that a gas expands when 

heated and contracts when cooled ? 

(1) 

(2) 

(3) 

Sketch. 

SchQdule ror marking. 

Sketch of weighted retort stand horizontal 

end resting on roller 

with pointer and scale 

Heating causes pointer to move 

(say oolookw1se) 

therefore causes expansion 

and cooling causes reverse 

therefore contraction 

D1latometer With mark 

On heating tirat contracts 

OWi.ng to glass expanding 

ixpanda and rises on heating 

fa11a and contracts on cooling 

Dilatometer with bent tube 

Containing ink as telltale 

Moves up on heating -- expansion 

Oontracta on cooling 

Total. 

56. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

32. 
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Form II. Test II. 

(l) How would 7ou ahow th~.t on.1.y a pcrt1on ot 

the ~tmoepber~ eupporte combuet1cn? 

( ea1 ot a co~..dle) 

(2) Bow would you measure th1a Po~~ton uaed up? 

Sobedyle tgr Markin£. 

(1) tlos.t candle on veter 1n porcelain ba11n 2. 

Cover with bell Jar 2. 

After burning eome time candle goes out 2. 

Therefore remainder un1u1table rcr 

ao■bust1on 

Wnter rise! in bell Jar 

Therefore portion ot eir u1ed up 

(2) Sketch 

noat Phosµhoroua in basin 

Cover with bell Jar and mark level 

of water 

Ignite zbosphoroue 

2. 

2, 

2. 

2. 

2. 

2. 

2. 

After water baa rleen leYel inside and out 2. 

Narknev level or water 2. 

Using me11.suring Jar 11eaaure 2 volumes lt. 

Portion used will be about one-t1tth 2 

Total 28 

------·--·--·-·-··· 
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68. 

r_orm 11. 

(l) What result• w.ben mercuric oxide 1• heated? 

(2) What 1a oxygen ■1xture? 

(3) What part does aanganeae d1o.x1de plaJ 

in the mixture? 

(4) How do you teat tor ox7gen? 

(5) Oo■plete the tollow1ng table:-

Substance :rla.raa :Oxide toraed.:W1th wa,•P-
• • :turns • • 

Sulphur z C • • 
: • • • • 

Carbon : : : 
• • • • • • 

Phosphor-us: • • • • 

' • I • 
Sodium : • • • • 

: 1 s 
Magne&1WD • • • • • • 

Gphedule tor Mgklpg. 

(l) Mercurio oxide • Merour7 plus ox7gen 

(2) l part manganese dioxide 

6 parta potaa11ua chlorate 

(~) A oat711at and it oauaea reaotion to 

take plaoe at a lower temperature 

l1tmua. 

2+ 2. 

2. 

2. 

4. 

(4) Glowing apl1ntar burst• into flame 2. 

(5) Table and content• 30. 

Substance :flaae 
: 

Sulphur :MauTe 
: 

Carbon :Red glow 
: 

Phoephor--ua:Yellow and 
: white 

Sodium :~ell ow 
• • 

Magne11um :Blinding 
: white 
• • 

:Oxide 
• • 
:Sulphur-di-
• oxide • 
:Care>0n-d1-
: oxide 
sPhoaphor-ua 
:pentoxide 
:Sodium-
• oxide • 
:Magnesium -
• oxide • 
• • 

:Colour. 
• • 
:Red 
: 
: Red 
: 

-: Red 
I 
:Blue 
• • 
:Blue 
• • 
: 

Total 44 
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rorm II. t1at lV. 

(1) Sketch a blowpipe tlaae indicating 1ta part,. 

(2) Carbon plua mercur1o oxide - Oarbon-41-oxide 

plua ■ercur7. 

Ind1cate(a) The ox.1d1a1ng ageni. 

(b) The reducing agent. 

(c) The substance formed by 

oxidation. 

(d) The aub■tanoe toraed by 

reduction. 

(3) lOlat way would 7ou reduce l1tharge? 

(l) Sketch ehowing inner and outer conea with 

label a. 

(2) (a) Mercuric oxide 

(b) Carbon 

(o) Carbon-d1-ox1de 

(d) Merour7 

(3) Grind hole 1n carbon block 

2. 

2. 

2. 

2. 

2. 

r111 with paste or carbon and 11tharge 2. 

Direct reducing tlaae onto it 2. 

Lead oxide plu1 oarbon - Carbon-di-

oxide plue lead 

Sketch 

Total 

8. 

2. 

28 
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Form 11. t••t y. 

(1) How would you prepare nitrogen? 

(2) I)oea it burn or aupport ooabust1on -

_how do you know? 

schedule tor Marking. 

60. 

(1) Bkeich showing aap1rator, heated ooabuat1on 

tube and collection oYer water e. 
Air 2. 

Copper turn1nga 

Heat 

Oopper plu1 oxygen - copper oxide 

2. 

2. 

4. 

Collect oYer water 2. 

Allov t1rat gaa to eaoape (oil twaea, a1r) 2. 

(2) Doe• not burn 

Doea not aupport oombuet1on 

Put ignited 1pl1nter in gaa Jar -

doea not burn 

ga1 put ■ it out 

Total 28 

2. 

2. 

2, 

a 
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61. 

Form II. Te■t VJ.. 

(l) Hov would you prepare a tew J are ot hydrogen? 

(2) G1Ye the propertie1 or hydrogen. 

(3) »e1or1be the experiment• you would do to 

■upport 7our atatement• in (2). 

sohedule ror Mor\1ng. 

(1) Preparation. 

Zinc plu1 H7drocblor10 ao1d ~ Zinc ohlor1de 

plua B7drogen 

Equation 1n word■ 

Substances used Z1no 

4. 

2. 

Dilute acid 2. 

Sketch (2 ■ark• tor correct po11t1on ot 

thistle tunnel) 4. 

Collect oYer water 2. 

(2) Colourle11, ta1telea1, odourlea• 

Lightest gas known 

Slightl7 1oluble in water 

2. 

2. 

2. 

Burns. Explodes when mixed with air 

toraaing water 2. 

(a) Present gas Jar to tlaae - popa -- 2. 

Counterpoise beaker up11de down on balance 2. 

Pour hydrogen into it 2. 

Total 30 
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82. 

rora 11. Test v11. 
(1) How would you prepare a tev Jar• ot OOa? 

(2) Why would 7ou not use sulphuric ao14? 

(3) Describe the propert1ea ot oo. and g1Ye 

supporting exper1■enta tor your atatementa. 

Schedule tor Karjtipg. 

(l) Sketch Thistle tunnel down in l1qu14 2. 

(2) 

(3) 

Dovnvard. d1aplaoe■ent 

Equation 1n word• 

Oalo1ua carbonate plua eydrocblorlo ao1d 

• oalc1wa chloride plu1 water pl.ua carbon-

41- oxide 

Marble ch1pa 

Dilute HJd,roohloria acid 

Down diaplaoeaent 

Cruet ot Calciwa 11ll.pha.te 

insoluble 

Colourless, tastele11, odourleea , .. 
Sllghtl7 aoluble, forming acid. 

Teat with lltmue 

HeaTf gaa 

Oounterpo11e beaker 

Pour 1n ga1 - goee down 

Turn• 11.lle water ■1lkJ 

oleara again 

Ooea not support oo■bu1t1on 

Burning splinter or turpa. out 

Soluble bicarbonate 

Ineolubl• aarbonate 

2. 

6. 

2. 

2. 

2. 

2. 

2. 

4. 

2. 

2. 

a. 
2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

Total 46 
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fora 11. ,,,, YJAI. 

(l) How would 1011 •epara\e a auture ot •aA4 aA4 

•alt 1n aucb ta1hlon •• to reooYer both f 

(I) lkeloh and label apparalu• tor I• 

1. Decantat1on. 

2. r11,rat1on. 

~. llYaporallOA. 

(l) Pl.a•• ■lature 1n beaker aA4 ad4 water 2. 

ltir well 2. 

~an 2. 

Deoan, lnto tllt•r tunnel a. 
Va1h re114ue a. 
Re•14u• -- lo.ad 2. 

Flltra\e -- lall eolutton 2. 

Tranater aa.11 eolu11on to ••apoPatlon 418h i. 

IYaporat.• to 4rJn•••• recoYer• 1alt a. 
Plero• tilter paper, •••b •and ln\o 41dl a. 
S.aporal• 10 4r,n••• -- reoowere ••ad a. 

(2) Deoan,al1on -- akelob. 

r11trat1on -- • 

1Yaporat1on -- • 

total. 

•• 
8. 

a. 
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64. 

( Teat 1, 

(1) BaY1ng drawn a c1role explain carefully how 

7ou would meaaure 1ta clrcumterenoe. 

(2) How would 7ou measure 1t1 d1aaeter? 

(3) A circle ha• a d1aaeter ot 10 tt. What 1a 

1ta c1rouaterenoe? 

(4) Explain oaretull7 bow would you determine the 

ratio 
c1rcuaterenoe 

diameter ueing the lid ot a tin. 

schedule ror Marking. 

(l) Set a pair ot d1Y1der1 to a suitable 1ntenal 2. 

Step ott round clro\lllterence - count and 

tind product. 

Set diY1dera to any ••all portion lett oYer, 

measure and add. 

(2) Draw a line through centre and aea1ure 

(3) 0 - II X D - " • 10 
~ - m..1 tt. 

(4) ijrap paper round edge ot lid 

2. 

2. 

2. 

2. 

2. 

2. 

and prick through overlap 2. 

Open QJld mwaaurt 2. 

Measure diameter at 1te v1deat 2. 

rind ratio....£ 2. 
D 

Total 22 
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65. 

Form I. Test 11. 

(1) Describe caretully each step you would take 

in proving that the area ot a circle can be·. 

calculated trom the tormula -

A = nr8 

<2 ) Find the area or a circle ot radiua: 3 1 / a ins-. 

Schedule tor Marking. 

(1) Prove that A = nr• 

(2) 

(1) Cut circumference into equal pieces 2. 

(2) Make sectors and cut them out 2. 

(3) Paste to torm a rectangle 2. 

(4) Breadth - r 2. 

(5) Side -ic1rcumference 2. 

(6) 1 / 8 circumference== 1 /ax 2nr -,.,r 2. 

( 7) A == L X B == r x nr• 2. 

Find area of circle radius 3 1 / 
a 

A == nr8 == ~ X 1 X 1 
7 2 2 

== 
7~ == 381 /a a.q. ins. 

ins. 

2. 

2. 

Total 18. 
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rorm I. Teet III. 

(l) How would you determine the rat1o between 

oentimetrea and 1nohea 7 

(2) How manJ oent1metrea in an 1nch? 

(3) It l cm.• .3937 1nohea how long ie a 

metre in inches.? 

sch14u11 r2r aark1Q1. 

(l) Draw a line 

(2} Jleaa11re 1n 1nohe1 

(3) Kea1ure 1n oms. 

(4) Ratio 

(5) Repeat several t1me1 

(e) Take average 

(2) 2.54 cme / 1noh. 

(3) 1 om.• .3937 in. 

1 m. • 39.3? in. 

66 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

Total. 16 
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ror1 •· t••S u. 

(l) Sketch a pipette. 

(2) How ■any oce. ot water will a pipette 

aarked 26 ml. contain, 

(3) It the water trom th11 pipette 11 weighed and 

tound to weigh 24.8 graaa, what would it•• 

TOlwae be? 

(4) Deaor1be how you would mea1ure 25 cc1. ot 

water u1ing a pipette. 

(l) lketch of pipette 1how1ng ahape 

and. mark 

(2) 26 001. 

(3) 24.8 008. 

(4) 1. Olean pipette with water 

2. Draw water into pipette 

3. Bolding thumb on top run 

out to mark 

4. Blow out or oloeing top 

warm out la•t drop 

Total 

a. 
a. 
2. 

2. 

2. 

2. 

2. 

2. 

- 18 
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68. 

ron ,. 1,,, J. 

(1) Row lfoul4 JOI& t1n4 lb• YOlwae of a 11ngle lead 

aho, t 

(2) Oalculat• the Yolo• ot an •••rage &lno •lug 

(1) 

(I) 

trom the tollow1q reoord I• 

lo. ot alu11 ueed. •.•.••••.•• 100 

Initial l:Nre,t• r•a41na ..••.• 11.8 Illa. 

r1na1 reading ............ ., • • • • 11.1 1111. 

@ght4yl• tor •0£k&M• 

Oounl 100 aho, 1nto a beaker a. 
Clean an4 t1ll "bllrel\e 'I• full water a. 
a .. o•• a1r tNbbl•• a. 
take 1n1\1al rea41DC I. 

A44 abol oaretu.111 -- waler r1••• a. 
tap ,o rnOYe alr bubble• a. 
Tak• t1nal reading I. 

D1Y14e 41tterenoe b7 100 I. 

lkeloh 2. 

lkeloh ot ■entaou• I. 

In111al rea41DI 

r1na1 rea41nc 

Dltterenoe 

lt.8 ala. 

16.1 111 •• 

4. 7 111 •• 

Yolwa• ot ■lug • ftm, ala. 

• •°'' ale. 

•• 
I • 

•• 

....... 
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69. 

[PEI I. Z••S JI. 

(1) lketoh a balanoe and name the parta. 

(2) ••• the welght1 tound in a box ot ve1ght1. 

(3) lame the preoaution• 7ou would ob••"• 1n ualng 

a balano• to weigh an obJect. 

(1) lketoh balance 

(2) 

(a) 

MJuatlng aoreva 

Beam and. reat 

Knit• edge and 1t1rrup1 

Pointer an4 1cale 

Pillar an4 plwabob 

Pan and leTer 

( l1ngle aark tor on• onl7) 

60 10 20 10 

6 e I 1 

•• • 2 .2 .1 

• oe .02 .02 .01 

1. LeTel 

2. lbJeot in the left hand pan 

a. leTer re■o•• or ad4 ve1ghta eto. 

Wllh beu tr•• 
,. Bandle we1ghta with toroepa 

6. Count we1ght1 on pan and. on 

putting baok 

•• AdJuat beam 1t n•o•••ar1 

total. 

2. 

2. 

2. 

2. 

2. 

I. 

2. 

2. 

2 • 

2 • 

2. 

2. 

I. 

a. 

2. 

a. 
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fora I. lt•t VII. 

(1) De1cr1be 1n 4ela11 bow you v01i114 t1n4 the 

4en1lt7 of all••• atopper. 

(2) 'Wha, 11 the 4en11t1 of a blook of ■lone 

welghlng a&.6 araa• an4 hAY1Dg a YOl\llle 

ot 16 001. t 

lobed.ule tor aark1ng. 

(1) Velgh the eloppe:, 

?O. 

I. 

r111 ••••ur1nc 07llnder 1 /a full ot water a. 

(I) 

take 1n1tlal read1n1 a. 
la•• atone 1n,o oJl1n4eP 

Without apla•h 

Take t1nel. readlfll 

Dltterenoe 1n Tola• 

Dea11t1 •N/f 

l.keloh 

Rea4 to botloa ot aenlaoua 

I. 

a. 
2. 

I • 

•• 
2. 

I. 

I. 
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rorm I. Test VIJ;I. 

(1) »esoribe 1n detail how you would t1nd the 

den11ty ot wood given to you 1n the torm 

ot a rectangular blook 5 x 5 x 5 oms. 

(2) What 1s the density ot glaaa a block ot 

which measuring 6.5 X 1.2 X .s ems. 

Welghl 23 grams? 

Schedule tor marking. 

71. 

(l) Mark 3 lines on block mutually d Rt. La. 2. 

(2) 

Measure length 

breadth 

height ~ 

Volume - LXLXB 

Weigh 

Density - X/V 

Sketch ot·block againtt metre 

-
-

f 
23 

6.6 X 1.2 X .6 

4.9 grams / oo. 

2. 

2. 

2. 

2. 

2. 

2. 

stick 2. 

2. 

2. 

2. 

...:--
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N£11Plrl J. 

,a, scQRM 

m.... -! la, It, Jk, JB, en• IJ. 

72 
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'}' T'.;S ~[ serJ·2_;~3 ..P n "i" .L V •• JTO f(if Ia . "1~ . ....... .. .. .-.......... _______ -· 
_ ., ----. I - -·-·•· .... -- -· -

..... ----- ________ .. _____ ,.,. ____________ --- -·· ........ ,.,.. __ -•-~ . .., ..... .,., .. __ ..... .., .... _ ·--·--
'. 

l Bx-oer:Lments ' Demon-- 1:ota1s 1 Amend.eel i 
I 

.. 
i ; , 
~ ::.i trat ionB l Totals 

i j Exp • __ _;_TI eJ_-g. 
-, 

Derr~. l ~ 
~ 

i!JXI) • 

Test No. ]_ ,:l G r. ,::~ ~~I .':J 8 . 0 ! • i - ; 
])ate. ( ~-~~:{i. 'c.J. Mit :~~ k/'ii !tlJ/r 6/t )r~f j .,. /-/ .,.~~f•t 

l{ax.ima .!. ?;~ 16 r;, ':") 22 H3 16 r::, l- <")"'.) 92 82 92 92 I ~ .... ,I ~··-' (...,,.) C'..,c;.., 

T),UJ;>."i 1 I 
--- ··- --- ·- -- ........ __ ·-·- •·- - I 

±---·-··-• ' I 
1 • }')~•)2 . 10 , '" 20 ~~() fl l ·) 26 1 C) 62, ~ ,1 62 72 '. .l.~ •.• C-1 .t.O 'O"~--: 

i 
2.BoB~ i 10 ,..,n ;20 r 8 G 50 r~O 6f; i2 9 

! 
(.,., () 

I 

3.E.E. i 6 1 SJ , t •·)r-, l -,1 10 26 16 5Lt 61:'t: t·~- r,1? 
-'-hi .c.•) C..,\..J __ ,::., 

' ~✓ I 

! ' 
-1.B.D. ! 10 10 , .. "'I - 14 i l'"l 12 22 10 60 56 60 63 I ,::-b - '"-' I 

i I I 

5.B .. B. I 
8 26 }_ I" 10 22 14 38 [52 \ 46 58 

I 

I 0 

j i 
6.B.Y~ I lt1: 12 28 8 8 8 20 16 62 52 6" (.., 58 

7.BoGo 
I 

18 8 28 20 6 12 '") ,, 18 74 60 74 E-7 I 
,::i'-:1.." 

8,BoJ .. j 12 8 22 18 6 12 20 10 60 48 GO 54 : I 
l I i 9.CoR. I 1,:1 6 2Cj 18 16 20 lG GO r52 60 ?5 \ 

• I _, C:.., ! j 
j l ; 

I 

l 10. C. L. ' 20 10 '7-,--.. 18 8 16 22 18 l sc, 64: ~o 72.. ._)C:, 
j -....1 

I I \ 

I I 

111.C.L. ; 8 6 25 14 6 12 16 10 l 53 4L1.c 53 49 
l ! ! I i i 

il2.DoAo I 18 8 22 20 
l 

14 12 24 18 68 68 68 76 ' . ·1 

l l I i 

I 
i I 

jl3.E.C. 14 2-8 14 i 

10 22 14 i 56 4.:6 74 5·~ - - c.., 

!14.F.L. 
l ' 
i 16 14 20 ' 14 12 2G 20 i 50 72 77 81 I I I I 
I i 

1 1~ C I' 
! I ! 

I 6 10 22 18 i 10 12 26 18 i 56 66 56 74 l ,.._ • .:r" • 
! I 

! ! 
I l l 116.H.D. I 12 10 27 20 l 10 1~: 18 18 69 60 60 67 l ., 

117,J,S, 

i I i 
I \ ! i 
l 18 10 22 14 16 l '") 20 16 ' 6<~ 6L1 61:'.1:: 72 i (_- l 
I I ; ; 

ilB.J.R. 1<':: : 1-:, i 

8 2C 20 ].(, 09 20 • 68 ?O 68 79 ; i r_, (...; (..., 

! ' l 

19.K.D. 14: 8 3n 20 i 10 12 26 18 72 66 7? ?4 i 
-..J 

j ·i-' \ 

20.L.M. 4 8 30 r~o ! 10 12 26 1E 62 64 6f~ 72 l 
' 

! l 21.L.F. l 16 8 26 20 8 1·-:, 26 20 70 66 70 ?/1 

l I 
'-.1 

22.L.C~. I 12 12 31 20 ! 18 12 26 16 75 72 75 81 
! 

! l 

23.L.K. l 12 8 23 20 ! 
I 
14· 10 24 18 6~~~ 66 63 7 /1.c 

I 

2,1:o}LAq - 26 10 l 8 - 26 12 36 '1:6 I 61 6~: I 

i 
; 

2C.M.Ao i I' 8 29 20 8 12 24: 18 63 G'"' r: '1-, ?0 ,,. 
! t) (,..j Cl'"-' 
i 
I 

10 212 4 1 C) 26 1'6 (5 54 GO 77 2 6 .J'L H. , 
I - - (.., 

l 

I I 
I 27 .M .. JL ! J_Q 6 32 l? 14 16 24 16 GO t70 60 79 
i I 

,..., 

I 

I ') 8 7'1 B 14 8 30 4 12 15 26 18 56 ?2 56 81 c:., •. :. • • 

l i 
I 

!29.NdJ. 12 10 2~.: 18 ;12 12 24 16 64: 611 64 72 

i ! 
12 l'? 24.= 16 10 J,:1 26 18 64 68 6<:: 76, 130.0.R. <.J 

1'7] n ,J . • 0 D 
• l. l • 12 8 ~~() 20 18 16 20 t.; 22 :t'.C 78 70 87 

I 
l 

132.M.B. 6 10 15 20 6 10 24 16 51 56 51 1''7 ~:> (~ 

----·--~ .. -- ~ ..... --- -·-··---• ..... -- --- ....... ---•. --•-·· -
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7.G.S. 

1 

8.G.P. 

j 9.G.0. 
I 
110 .H. Z. · 
I 

I 
111.K. D. 
I 

I 
112.L.E. 
! 
jl,...,, T -c:i 
I ,) • .,_2 • -~ • 

/16.1,R. 
i 
il?.N.I. 

18.R.Y. 

19.S.A. 

20.s.J. 
. 
l 

121.V.A. 
I 
!22.W.IL 
l 
! 23 ~N·, Tj' 
i . • I, • .J.:.J • 

l 
124.WgA. 
I 

j26.V.E. 
i 
127.S.I. 
I 

l28.B.A. 
! j __ _ 

TEST SCORES for FORM Ie. 

Experiments 

8 

10 10 22 18 

8 22 18 

Demon- Totals 
strations i 

!Exp. 
7 ,---

Dem. 
1 4 6 

8 12 20 60 40 

10.12 21 20 16 

10 20 18 ·2 12 23 16 

64 63 

48 53 

10 12 20 20 

8 14: J.6 18 

8 10 19 16 

6 10 14 18 

10 8 24 18 16 8 26 18 

62 53 

56 18 

60 68 
j 
I 8 12 22 16 
I 

8 10 20 18 I 58 56 

l s 10 22 10 
I 

l 

I s 21 16 I 50 

! 10 14 6 
i 

l 1,1 l"-1 18 14 
I 
1 18 12 22 20 

10 8 22 18 

10 12 20 16 

&<1t 14- 24 18 

10 10 22 1e 

12 10 24 20 

10 8 22 14 

6 12 20 20 

l'J: 10 - 20 

12 10 20 18 

10 12. 20 16 

4 10 16 16 

10 14 20 18 

6 21 20 

14 8 23 20 

- 4 26 20 

le 16 29 22 

12 12 17 18 

16 12 24 20 

16 10 20 18 

12 10 - 20 

14 10 --16 

8 8 19 20 

4 12 2·8 18 

14 8 26 18 

14. lL1.1: 24 20 

14 10 26 20 

8 6 

- 22 - 14 8 30 16 

14 12 20 16 10 14 24 -

l 
! 

--·+--

6 14: 20 ls- 12 14 12 20 

I 

30 

j 60 
t 

·1 72 
I 
! 58 

I 58 
; 
! 

70 
i 
! 60 
i 

I 66 
! 

t 5~ 
I 
I 5s 
I 
! 
I 4:4 
j 
1 60 
I 
158 
I ~=6 
! 
I 62 
l 
i 

i 2· ') : ~ 

I 
j 62 
I 
: 5t1: 
! 
! 

45 

47 

65 

50 

83 

59 

72 

64 

40 

55 

62 

66 

72 

70 

14 

68 

48 

58 

-··1 
I 

Totals ! 
Amended i 

Exp. Dem~ -- --, 

92 

67 

72 

67 

70 

63 

67 

65 

55 

16 

6? 

81 

65 

65 

78 

67 

74 

61 

65 

72 

67 

65 

52 

?7 

70 

61 

I 

I 
t 

9 ') ! --= ~ 
I 
! 

61 ! 
! 

I 

63 ( 
.1 

53 i 
I 
i 

53 ! 
I 

48 ( 

681 
1 

561 
59; 

I 
C.0 I vl.., I 

I 

65 1 
' 

66 I 
I 

I 
83 I 

I 
59 l 

I 

73 I 
I 
r 

5t-_ I 
.... f 

I 
64 ! 

I 
61 I 
55 

62 

66 

72 

70 

68 

63 

58 

I 
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-·- --·-·-------- -·-··-···l 

Demon- 1 Totals j Amended.....,. .Sxperiments 
strations ! 1 Totals 

\ 
1 Exp. Dem. 

Test No • •. -""2 3 5 8 1 4 -~ l -_-
Date l_ 939 ._ ··7/.: !·-:.,,: l,·1 :"'>; ,,:1.: ;;,'4 i::.-;:;; -Z!t·q ! -t 

1p&l. · - - --- --""- --"-'- -'-<- -: I -
I 
1

:: A~/ ! :: :: :: t: :: :: :: 24 j 10

80

6 i 

87 

75 

48 3. 13. B. 

4 .. B. S. 

5.C.I. 

6 .F. S • 

7.F.V. 

8.F.H. 

9.F.N. 

10.J.E. 

11. "T. ~8. 
l 
ll2.:-..H. 
l 
113.1.B. 
I 
tl4.M.Ho 
i 
!15.lvI.M. 
I 

il6.? .. V. 
I 

I 
I 

18.S.H. 

19.S.C. 

20.SoJ. 

121.T.A. 

22. 1 -T.E. 

23.W.R. 

124.W.A. 
I 
:25.:.~.J. 
I 

!26.H.C. 
I 
I 
I 

1 27.,T.J. 

128 T ---;, 
: .• _!_I. J.~ 0 

j 

I 

;29.T.P, 

: 30 .1LlL 

'31.1<.C. 

I 32 .•,,r a11L 

I 
33.S.B. 

22 LlQ - 22 - 26 I 96 

24 38 20 20 32 82 52 

18 20 30 20 20 32 38 102 

22 38 18 30 14 23 

14 38 - 32 22 22 14 

18 44 22 - 16 - 17 

18 42 20 22 24 - 21 

20 42 24 32 29 22 28 

20 42 20 34 30 24 24 

i 
32 f 78 

22 ! 84 

3s I s4: 
I 

18 i 102 
t 
t 

281118 

26 · 116 

99 

80 

71 

63 

107 

104 

20 42 20 28 

19 40 20 34 

22 40 18 34 

18 42 22 32 

30 20 22 26 110 98 

28 24 24 32 i 113 108 

30 20 29 ~2 I 114 111 

- 20 12 32 

42 16 

28 20 26 36 

14 16 19 26 

26 26 

114 

64 

58 

110 

75 

52 

24 44 20 36 26 22 26 24 124 98 

! 21 42 20 - J - 20 26 - 83 46 

_ 24 18 - f 12 20 - 16 42 48 

20 44 20 32 30 20 26 34 116 110 

- 42 16 38 - 28 26 30 i 96 
I l 

18 42 18 26 ! 28 20 25 32 I 104 
t I 
l I 

18 42 22 36 ! 32 20 26 36 ~ 118 
l 
I I 

18 38 16 32 1 - 10 17 30 il04 
I 

18 36 22 22 20 24 28 32 98 

' 28 12 ,20 28 20 - 20 24 ; 
I 
' 12 20 __ ! 12 15 30 
I 

18 30 18 I 20 .i. 20 
- J I 

64 

40 

66 

20 40 

20 42 

I l 

_ I 26 - ! 60 
l i 

22 34 I 14 22 1a 2s 111s 
l l 

22 20 

18 14 18 

f'.8 : 28 20 18 32 1 ?O 

24 i ;:rn 16 
l 

21 28 74 

84 

101 

114 

57 

104 

88 

57 

4 n 
·U 

26 

82 

98 

110 

106 

120 

il3 

Eem.; 
-.-/ 

- I 

j 

871 
i 

r-11::: I { 0 ; 
I 
I 

88l 
I 

1 
96: 

_;·94, 102 

108 

106 

116 

102 

118 

116 

99, 

80: 

89! 

l07i 
r 
( 

104· 

110 98 
i 

113 108 \ 
! 

114 llli 

114 

80 

111 

124 

112 

80 

116 

120 

104 

118 

104 

98 

94 

77 

91 

118 

88 

I 

93 1 

l 
981 

\ 

108: 
! 

62 

110 

110 
1 
! 

105 l 
114; 

75 i 

104 l 

I 

73i 

j 

82.: 

I 

78t 
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- _,.. .. _~_,.,.,_._,.1~ .. ·-·· ___ ., ___ ___,..... __ : _._._ ........... ~ ..................... i;~•~· .... :i, ............. -r-
i . ' ' 
1 Experin.ents ' Demon- i Totals l Amended \ 
\ strz::.tions : ; Tota1s·1 

\~-·--·---- _______ ;Ex~. Dem. 1 ~.!]x,J?. Dem.! 
; l 1 

Test No.• •i 1 4 6 7 ; 2 3 q B ! - ; 
Date •• · t.:U: • J ~1v -~·-,- ,/~-:i /~, : -t..1:.• ~~'.'. ~; -~fr, 1 •. ,. ·-

}faxi ma .. i 32 28 30 4t i 28 ~3 28 38 1 136 138 156 138 
1 Pupil. it!.____ ---r-------,--·- f-

- I • I 

; l.A.G. t J.8 G 2? lG f :?,6 38 21:i: 36 ; 62 124 62 12.:'.'c 
' l I I 

i C) .., - i, 16 1 18 ! 2·· t.1 2 · ~ .J· .• J. T ~-9 , . ~ 18 3 ! ! .. 
I l 

53 74 6? 109 

! 16 22- lb 20 ; 21 32 20 28 
t i l 30 2c ;7 16 ' 24 38 c~2 36 

t 16 22 14 24 i 20 36 .?.2 t5C 

l 4 .F .1/. 
l 
; f>.H.D. 

73 

76 

101 

120 

108 

73 

73 

?6 

101 

120 

108 
I 
! 
l 6.H.G. 
t 

f 
\ 

I ,24 r~O zo 2 6 
1 

2r2 34 22 34 ; 100 11,2 l l00 112 

i 7.J.T. 
4 

t 8 -.- r ; • J_ • .tl. • 
t 
I .,. c< i 9 •. :\.. 0 • 
! 

i 
!10.L.D. 
l 
ill. L . ..'.-~. 

il2 .L. D. 
i 
ill: L.A. 
I 
I 

114.M.l!. 

115.M.~•.J. 
I 

t16.R,J. 
\17 
;17.R.E. 
1 

l 
'18 c• .,.. l . ).} . .!.} • 

I 
I 

!19.S.S. 
t 

!20.V.E. 

; 

30 I 2t1, ~36 2f~ ~ 6 

18 10 18. 22 33 22 

18 l'!-: 12 24 ~56 20 Zi4 
j 

i -
! 

22 29 3::,, i 26 ,..., I - 24 32 

126 
l ~~6 
I 
:1s 

16 

- 10 

I 

8 ; 12 :56 2;~ ~;2 

12 ' ~>o !~ 40 20 24 

i24 18 
I 

13 16 l 1s 1s 20 30 
! 
t - 14 
f 
f 10 22 23 
1 
i 12 16 19 
l 
t 

16 J 20 24 22 28 
I 

22 ! 21 38 18 32 

22 I Z4 4/l 18 3(; 
l 

90 

62 

50 

96 

~o 
71 

i'1 

69 

· 28 
t 

20 lt, 18 · 17 38 16 - · 82 
I 
1 

J 
i --

42 20 22 i - - 12 30 
! ! 
l
l 20 18 us 20 i 19 18 14 30 i 71 
f i 

l ? 6 14 10 14 i 22. 34 2;~ 2 G l ,., 

16 32 ! 16 - 18 22 
I J 

i,. 19 11!.. ]_ta 1 11· ~.: 44 

108 

82 

114 

102 

116 

104.: 

86 

94 

109 

114 

71 

42 

81 

104 

56 

I 

gU 

70 

62 

r 10s 
! 

63 

96 

71 

55 

69 

82 

75 

71 

64 

71 

5E, 

108 

113 

102 

116' 
i 

104 I 
i 
I 

86 t 

! 
94 ! 

I 

109 [ 
! 

114: ! 
i 

98 ! 
I 

88 I 
I 
I 
! 

81; 
I 

10,t i 
I 

l 

93 ! 
t 

8~ I , . ..., ( i23.F.F. ...., " • 
! : l ' 
i2-':1. G.G-. i 30 16 17 24 i 21 40 24 28 87 113 87 113 t 
I I ·, I 
\ ; / 
f 25 .0.1.-f.. f 28 24: 19 26 l 18 40 16 :34 9? 1U8 97 108? 

!.--··· __ J .... __ , ---·---•-·---·--l---·····--·----·-----~-------·---· .. ] __ --- ! 
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TEST SC02ES for FOTI~ IV. 

" JExp. Exp. 1Dem. Dem. !Exp. Dem 1 Exp .Dem. Yr M. I :P 
Test 1fo. 1 2 :J:.t 2 3 i Totals I.Amended ·~ l •~t-
Date 1939 lta/q 2✓6 . ~~ ! TotalS ,>r I : 
Maxima l 5 2 20 l 20 5 2 7 2 7 0 i ? 2 70 1 - - l ,~ 5 

Pup i 1: j -· ___ ____ _ ________ t _____ ------·· __ _ _________ !_ ______ ----·-· __ ~ .... __ ... _i. ..... _ . __ 
i l I ' . 

1. B. V. ! ~='2: 16 ! 16 24 l 60 40 j 60 40 '1 7 .11 :3;:3 5 

I 

! 

5.E.C. 

6.G.E. 

7 .. G.D. 

8 .H. ,J. 

9.H"R. 

10 .IL C. 

11.H.D. 

112.J.L. 

I 13 J 11\i 
t • Q " • 

i 
i 14.ICE. 
I 
115.Lo:E., 
I 

! 
116.L.~I. 
i 
il7.L.S. 
I 
118 .N. K. 
i 
i 119.R.D .. 
I 
I 

120.R.A. 

21.T.B. 

' I ' 

16 
1 

12 30 I 58 ,12 l 58 42 42 ,16.8 I 29 

44 

48 

1.12 

36 

38 

46 

24 

\1· ;.. .. 
: .. ·b 

18 

12 

14: 

16 

lS 

18 

12 

12 

16 

16 

16 

16 

lG 

16 

16 

10 

16 

16 

6 

11 

18 

8 

14 

8 

16 

16 

10 60 

46 64 

36 60 

32 i 46 

I 
30 I 56 

~~ 5 j ?8 

24 I 6·~ 
i 

30 ! 56 

3G 

2 0 
\.,) 

30 

28 

16 

30 

38 

30 

58 

58 

58 

50 

54 

62 

62 

40 

58 

60 

66 

26 

62 

50 

32 

36 

40 

44 

50 

42 

42 

48 

36 

30 

36 

50 

54 

i~ Age in years and_ months .. 

60 

64 

60 

64 

56 

64 

56 

58 

58 

58 

50 

54 

62 

62 

40 

58 

i ! 
2., c.o 1 1 E 10 ! ,;, C . '• , ; D ') 

i 1•., 
l 

62 ·I 16.5 6 
I 

i l 
50 l 18 .3 1 34 

t 1 
! i 

L_b5 !lG 0 2 13 
I 
l -

46 j 16 9 
I 

36 !15 8 
/ . 
I 

40 ! 17 33 
f 

26 

50 16.7 : 
l -; 
l 

12 16 • s l ,{c2 

42 16 l
! 
; 39 

i I 
; I 

18 ! 15 .11 ; 16 
i 

/ I 
36 : 19 .1 I 2s 

I 
! 31 
l 

'flur' ! 1r-::. 6 
~ I ._J • 

i 
111=1: l 17. 2 

! 
3 1".) l 1c r-:. ,;: j • u. u • 

! 
50 i 16. ~L 

3 

"1~- Posj_t:::.on in all Porro IV s in Promotion 
Examination December 1939. 
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TES'1 :SCOR_f;~_fOR _fOJ{J'I 1 a EXPRE.561;0 ~S PEf?CEl'ffAG6S. J'?, -··• ......... ···---·-··--

Test E-1_1.mbers. -·-·-·-•--·· ________ ,_,. .... _~--
?ti.pil Age Pos. Experiment. Demonstration. 

-~ ,-
1 4 6 7. 2 3 5 8 ..J.. 

47 
113. ~~. 13. 4:: 15T 45 75 63 91 Lt.LI. 75 100 82 

2B.B. 12. 7 131 .. 62 63 il 38 31 27 

3B.E. 13.7 71 27 75 50 91 67 62 100 73 

4:2. D. 14.8 115 4:5 62 81 64: 67 75 85 45 

5:B.B. 13.6 111 36 - 81 18 33 62 85 64 

6:S.H. 13.10 47 64 75 87 36 ·l4 50 77 73 

7D.G. 15.2 92 0.., 
uG 50 87 91 33 75 92 82 

8D.J. 12 129 55 50 69 82 33 75 ?? 45 

9C .R. 15.5 60 64 38 69 82 . 100 77 73 

lOC.B. 13.11 25 91 62 100 82 44 101 85 82 
, 

llC.R. 13.1 127 36 38 78 64 33 75 62 45 

12D.A. 12.8 78 82 50 69 91 78 7r-: 
'"' 92 82 

13E. C. 12 •. 9 138 - 87 87 64 62 85 64 

l~F.L. 13 .. 3 31 73 87- 91 78 75 100 91 

15G-.P. 13.6 105 27 62 69 82 56 75 100 82 

16H.D. 12.l 17 55 62 84 91 56 87 69 82 

17J.S. 13.8 21 8:2 62 69 64 89 75 77 73 

18J.R. 12.9 41 6~: 50 81 91 67 lffiO. 85 91 

l 9IC. D. 14.6 14: 64 50 94 91 56 75 100 82 

20L.H. 14.8 130 l'' 0 50 94 91 56 75 100 73 

21L.F. 13.1 75 73 50 81 91 44. 75 160 91 

22L.G. 13.5 85 55 75 97 91 100 75 100 73 

23L.K. 13 .. 8 90 55 50 72 91 ?8 62 S2 82 

2411.A o 15.5 142 81 4.5 44 - 100 55 
• 

25M.A. 14.E: 98 27 50 91 91 44 75 92 82 

2 6N. I-I. 14 37 - 62 100 18 75 100 73 

2 n:. B. 13010 95 '15 38 100 55 78 100 92 73 

28H.B. 14.8 126 64: 50 94 18 67 100 100 82 

· 2 91:. J. 13 81 55 62 75 82 67 7.5 92 ?3 

300.R. 12.3 113 55 75 ?5 73 56 87 100 82 

318. EL 12o7 33 55 50 94 91 100 100 35 100 

321I.B. 12.6 31 27 62 ~/1-' 91 53 62 92 73 

* Position obtainecl in December Promotion Examinations t<?3fl 

Forms I, with a total of' 151 'P11'Pils. 
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--re 
TJ:l-iT sco~::I;s FOR FORI' le EXJ'RT:[1? ETI AS PE:RCEN1'AGlG8 • - ........... _. ___ -- .... __ ,..._, ____ ,...._ -·-
Pupil Age. Pos. Experiments. Demonstr&.tions, 

Jf.~~ 2 3 5 8 1 4 G ? 

1. B.V. 13.7 .3.3 56 62 85 02 36 75 - 91 
151 

2. c 11::· 
0 • 13.2 116 89 50 C,5 82 L! r.:; 

X<., 75 66 91 

3. c.c. 12.8 91 56 - 77 82 a r: r:: 7') 73 .,I I :..J e.., 

4. (, ··:, 
'J • ·'- • 15. 68 56 75 77 91 36 62 60 73 

5. I:'" E. 15. 145 44. 87 61 8,2 '2,7 (~? ,,_, ~14 8? ,.J 

6. F.Y. 12.? 5 56 50 92 82 ?3 50 82 82 

7. G. f;. 1•1: .5 123 4:4 75 85 ?3 36 F ""> :::>1~ 63 82 

8. G~. p. 12 JO 14:3 44 62 85 4:5 - :50 66 73 

9 • (?-. 0. 14.D 146 56 87 23 - 38 66 91 

10. H. Z, 13.1_0 97 78 87 69 64 64 50 72 91 

11. K.D. 13.6 18 100 75 85 91 - 25 82 91 

12. L.E. 13.2 ~59 56 50 85 82 73 100 91 100 

13. L. E~. 13.4 106 56 75 77 73 55 7!5 :;3 82 

16. L.H. 12 JJ_ 59 78 87 92 82 73 7 ;: 75 91 

17. N. I. 13.2 149 56 62 85 82 73 62. 63 82 

18. R.Y. 1~3. 6 21 ;. r, 
,) I 62 92 91 55 62 - 91 

1·9. S.A. 14.7 1r 7 56 5n .. u 85 64: 64: 62 - 73 

20. S.J. 13.9 45 33 75 77 91 36 50 60 91 

21. V.A. 13.9 117 78 62 - 91 18 75 88 82 

22. W.H. 13.5 125 67 62 77 82 64: 50 82 82 

23. W.E. 14.3 102 56 75 77 73 64 87 75 91 

24, vr .A. 13.5 100 22 62 61 73 6'-t 62 82 91 

25. V .A. 14.5 95 55 87 77 82 36 - 27 

26. V.E. 1·1-. 9 70 - 85 64 50 94 73 

27. s. I. 14.JD 147 78 75 77 73 '±5 87 75 

28. B.A. 13.8 133 33 prt 
J I 77 64 55 87 r;..,r; 

·~ .. ) f .• .: 91 

Jt<,-Position obtained in December r,romotion examinations 

in 1939 out of 151 :p1.,1-pils. 
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.. c'·npJ_l. Age. Pos. ~Expertments. * 2 3 5 8 
l.A.C. 13. 4 

111 
2 • A • T~ • 13 • z, 8 7 

·~LB.S. 13.7 16 

13 

1-EJ 

7.F.V. 14.11 53 

9.F.N. 15.6 34 

10.J.E. 15.4 41 

11. ,J.E. 15. 3 l 

12.K.H. 14.11 37 

12:.L.?. .• 14. 

15.M:.1\ff., 16. 

16.H.V. 15.6 

17.S.l\ .• 14.4 

18.S.H. l<:t.6. 

19.S.CG 14 

20 • S • ,T • 15 • 9 

21.T .. A. 15.5 

'7 

26 

16 

68 

2 

10 

86 

60 

54 

23.W.P. 15.4 27 

24.W,,A. 13.5 

25,B.J" 14.7 

3 

97 

26.H.C. 15.1 41 

27.J.J. 14.4 79 

28.L.E. 15.5 11 

29.L.P. 14.8 55 

31.M.Co 15.5 104 

32.1'1.M. 14. 97 

81 

34.S.J. 14.4 24 

64 95 71 

79 91 

86 

- 84 

71 

G4 - 71 

86 E.,4 

50 86 

G4 100 79 

64: 95 71 58 

71 95 86 84 

?l 95 ?l 89 

71 95 71 74 

68 91 71 89 

1/9 91 64 89 

64 95 ?S 84 

7 45 43 84 

- 95 5? 

86 100 71 95 

75 95 71 

- 55 64 

?l 100 71 84 

- 95 5? 100 

64 95 64~ 68 

64 95 79 95 

64 86 57 84 

64 82 79 58 

71 71 63 

64 68 67 

71 91 

71 95 79 89 

- 50 71 7'1: 

64 rz.n 
Or:, 

r ,.., 
oo 

57 59 - 58 

Demo1.,:.:tra t~Lons .. 
l I:: 6 :'7 

31 ?l. 77 74 

38 79 57 

- 79 - 5'1 

r, -
- ( j_ - 69 

94 '71 67 69 

50 77 69 

69 79 47 48 

50 - 57 83 

75 •N ?O 39 

91 79 93 61 

94 86 80 57 

94 ?l 73 57 

88 8G 80 69 

88 71 87 78 

4~: 57 63 57 

8 )';' 
- I 57 

81 79 87 52 

- 71 8? 

38 '71 - 35 

94 r11 
I -'·- 87 ?4 

- 100 87 65 

88 71 33 69 

100 71 B7 78 

63 86 93 69 

88 ~i:8 67 61 

-· 48 5Q 65 

- 71 - 43 

81 

BB 71 60 69 

f38 57 70 61 

56 71 53 52 

~;~·;• Po s j_ t :Lon o btainecL in Decem·ber l)romot :Lon e:xam:tna t j_o:rH~, 

1939. 111 Fupils wrote the J?orm II Examination .• 
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TEST SCO~ES FOR FOillJ II a_ EXI'RESSED AS PEHCENTAGES. ~-- -----·-

Pupil. Age. Pos. Experiment-s. Demonstrations, 
~- l 4 6 7 2 3 5 8 

l .A.G. 1~='• 7 94 56 21 73 35 93 86 86 95 
111 

2.B,rJ. 14.3 6,1 50 - 63 39 86 - 64 g .. 1 

3.D.P. 1•1, 8 82 50 79 50 43 75 73 71 74 

4.F.M. 15,,. 7 74 94 71 23 35 BG 86 79 95 

5.H.D. lt.8 91 50 79 47 52 71 82 79 79 

6 .H. D. ltc. 6 75 71 100 56 79 77 79 90 

7_,J-.T. 14.3 100 63 57 80 65 86 82 79 68 

8. lL A.,• ll! r;;; :..r: .• ,.., 87 75 64 33 39 79 86 79 

9 .K. S. 14.9 107 56 64 47 26 86 82 71 90 

10 .• L. D. 1'1.1 - 79 97 :/0 93 - 86 84: 

ll~L.A. 15.2 108 81 - 53 17 <13 82 79 84 

12.L,D. 14~4 15 81 79 87 ~ts 71 91 79 90 

13.L.A. 15.11 102 56 - 33 26 71 91 71 63 

li1 ~1\L H. 11:l: ~ 2 62 75 64 43 35 69 41 71 79 

15.M.D. 14.4 48 - 50 - 35 71 54 79 2~;; 

16.R.J .• 15 .. 7 99 31 79 77 48 75 8€, 64 84 

17.R,:B~. 15 22 37 51 63 48 86 95 64 79 

18!S.L. 15.5 9 87 71 53 39 61 86 57 

19!S·1!!S. 15.2 46 ~ 67 48 - 53 79 

20. V. J~. 14.11 30 62 6L1 43 43 68 41 50 79 

21.W.N. 16~6 (i0 81 50 33 30 79 77 79 68 

22.W.,J. 1,_\. 8 30 50 - b0 48 - 59 57 84 

23.F.P" 14.7 85 37 57 - 35 -- 5 .. 1 43 68 

24.G.G, 15,9 66 94 57 57 52 75 91 86 74 

25. 0. }[. 15',. 7 23 87 86 63 57 69 91 57 90 

,~ p ositions obtained_ in December :promotion 

examinations of 1939. 111 :pupils wrote the Form II 

examination. 
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