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M.Ed. THESIS: SUMMARY. A. J. van Zyl.

. AN INVESTIGATION INTO INDIVIDUAL METHOD AS APPLIED
TO THE TEACHING OF MATHEMATICS, WITH SPECIAL REFERENCE
TO TENACITY, INCENTIVE AND SOCIO-ECONOMIC CIRCUMSTANCES.

The aim of the investigation is to discover
to what extent relative performance on the individual
method 1s affected by factors such as tenadty, incentive
soclo-economic status and lntelligenoce, In other
words, will the pupil with a powerful incentive and a
large amount of tenaclty, for example, do relativel&
better on the individual method than the pupil with
no incentive or no tenacity?

The Std. VII mathematics class of a mixed
country school was taﬁsht on individual method lines
(that 1s, by means of assignments) for six months and
the test marks of thls perilod were compared with those
of the previous six months when the ordinary teaching
method had been used. By means of this comparison
the relative improvement (positive or negative) of each
pupll was obtalned. This relative lmprovement was
compared with factors such as tenaclty and incentive.

The results show that 1ncent1ve_and tenaclity
are two lmportant factors ln lndivlidual work. On the
other hand, pupile with high I.Q.'s or good socio-
economic cilrcumstances will not necessarily be at a
relatively greater advantage when the individual method
1s employed.

With respect to tenacity and I.Q. the résulta
&s obtalned in the mlxed country school were verifiled

with larger numbers ln two urban schools.

Chapter I 1s of an introductory nature giving

a review of a few aspects of individual method having a

bearing on thils 1nv§atigation.



The twentieth century has been called the
age of expsrimental ?ééagégy'ﬁ éxperinental érvm two
points of views firstly, in so far as tha principles
of seientifie resbarch have been applied 1n the field
of-edncamianf and secondly, as regaraa the trying out
. of new methods. The educator of today has & whole
gemut of methods from which to choose. Each method
bas ite exponents and enthusiasts, but on the whole
thef@ are many eagman:aiamehta. - Pouth Afriecans have
.'injgenerai fought shy of the radically new, although
eur‘educa%ﬁgnwsaaﬁﬁﬁ-bewsﬁismatiaedvaa,beins‘éutaof@date.

It .is however our duty to take thé best.out of these

- mebhods and to test it out.

This inyeattsati@a,is-an‘afxazt to study -
pone sspects of the individual method,  Its eolentific
value may be negligible, but the writer hopes that 1t
. will prove suggestive for further investigation in
- this field. L o

_ The introductory chapter gives a brief review
of the development and present péﬁi&i@nvasﬁregar&s
: individﬁélymeﬁhadr Mest\atienﬁion is given to the »
Dalton Plan as this investigation emblarﬂfitﬂ fundamental
feature, the assignment. The other chapters describe
the investigstion in & losical waye The firﬁt part
of the 1nvestigatign was carrzea out last year in the
N country school where the investigator was a teacher;
the second part was carried out this year.

Asgignments, tests, case studies and formulse
are arranged in aﬁpandiéea 80 as to make the body of
the thesis read as a whole.



Perhaps the most important part of the
investigation was the drawing wp of the aaaignments.

The lnvestigator was :l.nexperienead and the reader will
1o doubt £ée many ways of - improving on them.

The’ many 1imitations of technique and materisl
melte 4t lmpossible to attach much & ignificance 10 .the
gﬁéﬁi’sﬁéaﬂ. résults. of the invaetmméﬁ. . It points
however: to. oné. important conclusion:  the. ﬁ.naﬂ.vidua;l
metheﬁ oan ‘be applied in our schools and there are many
edvantages attached to. it - poe
| The Aavestigator. has to express his indebted-

fiess to all those who s8¢ willingly agsisted him in
the. colleotion of data: the principals aﬁd beachers
_of the Aberdesn High, Rustenburg Girlg' High snd
Observetory Girls! High Schools; . to Mr. Taylor of the .
Paychology Department. for assistonce with the statistical
part of the investigation; . to Professor Reyburn for -
B guggesting the technique of the second purt of the

- iovestigatlon; &nd to Professor. amnt on whoge Sugzeste

toh: thie Anvestigation was commenced.and whose advice,

aid and stimulation remained an indispensable. factor

i
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INTRODUCTION.

There 46 & continual évolutionary change of
soclety. In some places and &t cortain times the
 change 1e moré rapid or less rapld then the aversge,
1ike & fire spreading in & bush and sending out

oocasionil tonguss of flame in directions where the
undergrowth 4s drier and thicker, or being kept back
where it meets green wood. Iﬁvrelatidn‘ﬁe this general
oliange thers ere subsidisry changes in the different
bhaéea‘éf 11fe@‘6hﬁﬂgas‘whiehvaften~aséi11aﬁé‘béﬁw@éﬂ |
extremes befors the point of balance is reeched.

In educationsi method the tomcher has in the
past occipisd a prominent position as the imparter af
knowledge. During Fesent years his dominaat eless-room
personality seems to have faded away to goms extent, -
the individual child becoming the centre of sttentiof. . |
The eh1ld was no longer loolked upon a¢ & ministure adult
bt 1ts own peculidr needs were gstudied and provision.
made for 1t in its oducation. Towards the end of the
nineteenth entury and the beginning of the twentieth,
the method of objective sclentific research was applied
in this field, 80 that the child-study movement has
ﬁbéacme one of the most important branches of educatlonal
study. ”

In gear with this general tendency, but

are the so-gslled new methods, like the Montessori Method
and the Dalton Plan, in which the teacher has become

‘more of an adviser and orgemiser than a teacher who
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teaches. Like most new things, tLhese methods are

very attractive; hence from the outset one has to
guard ageinst being carried away with enthusiasm,
sccentuating only their advanﬁaseé and forgetting

their drawbacks, Americans made this mistake with the
:reaalt that the penﬂuium ig alyeady swinging back; thé
authorities have become alarmed at the stabe of sffairs
to which the extreme individualism in education has led.
W8 can only express the hope that the point of squille
prium will soon be reached, thet is, normal progress
apcording to the general’ socisl evolubion, and be more
coreful An applying these methods to our own system of
aducation. , R |
ﬁﬁhéal& are wsuslly | Vhought of as consieting

of Aifferent clageses each with its own beacher; while the
fait 1s loat gight of that edueaﬁ&em ie fundanmentally

an individual matter, being the response of ssch
individual pupil %o what 18 8ald or done in the ¢lass-

room. HNo matter what degree of uniformity is aimed at,
innate individuel differences will always be the couse
of different responses..

HISTORIOM,  SURVEX.

. The earliest forms of teaching were individual,
thore wore no classes, and even during the eighteenth
century the individual method of instruction was msed.in
the vernaculer schools. The imparting of informebion
6 & class as a whole was almost unknown. It waa‘mainly‘
& question of disciplining, handing out lessons and
hearing each individusl recite them.,  This method
proved very washeful of time and effort; some childrem

ight attend school for years end hard:

Ly geb & stert
in reading and writing.
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During the nineteonth century the systematis
divislon of pupile into clasees made considerabls.

progress, especially in Germany. For a time the class

systenm gave way bo. the mtual o mﬂﬂ@ﬁ@#@alwﬂyaﬁsmfog»
instruction, sseociated with the names of Bell amd
Langaster, but when the defiolency of teachers hed been
reotified by institubing sufficient normal colleses, |
1% again came into force ~ only to be attacked once more
1n the bwentieth ventury by Mombessori, Parkmrat and
other protsgonists of the individual metbed. . .-
Under the class system teschers wers real
Theachere” snd considered it thelr duty ﬁﬁ‘ﬁ@%zh-tkaf,
fsots into the children's brains. Typiesl of these

‘were the Berman schoolmagters who were usuall
officers.  In the beginning of his "grest Didactlct
coméniue hed wribten: . PLet the msin object of this,

" our Didagtic, be ag followe: To seek end to £ind &
method of instruction by which teachers may tesch less
and Learners mey learn more; by whioh schools may be.
the soene of less moise, &version, and useless labour,
‘but of more lelsure, enjoyment end solid progress.®
But these words, which might as well hﬁ?é'besniwritgénf‘
by e Helen Parkhuret, were ignored or rather never read.
Before the elghteenth sentury the sndividusl
hed been completsly dominated by Church or State 4
anthorities and, if ot all, wae educated as such. But
with the liberation of Andividuality new educstlionsl
aims arose, eéspeclally as enunclated by the French
political philosophers of the eighteenth century, which
 in most cases implied the perfection of the individual
a8 a meuber of the democratic State. Tius was the
philosophie foundation of individual education laid
é%@@s& two conturies ego; and modern educational

philosophy, as chiefly represented by Dewey and summed

‘Up in the Words findividusl development and socisl
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’-aerviae balanced prqpartianally" ia 83111 much the
game thing. Indeed; thase fow waraa alma&t #xhaust
. the aubaeﬁtﬁmat$er of edugational tha@xy. In Americs,
&g has been nm&ed, 1na1vidua& devel@pmen& as baged on
 the findings of modern psychology has been oversmphasised
-whgle an ex&remely na&&ena&iatic peaple 1ike the Germans
‘before the ereat Ve, laid all the stress on goeial
service, saaxal dutlea and. s@cial sacrifiee, fgocial®
 mssning ‘mﬁiﬂwﬂ“ in thelr case. _The wise ruler will
| ~ bhoweyer préﬁsrwe $h6_salden”meaa@A@?,rather, aim at the
- maximum deyelopment of each without sa¢rifi¢ing the chﬁn
o ~ The ,5&chol@41;alf{us,;fiaataan of 1ndividua1
_mgthgd was prnnaunced 8541l earlier, by Logke in the
| ;sawemeemah aenwxw, namely ' t.hato there can be no true
,_ﬁdu@aﬁmen whiam d@es n@t adapt 1&3e1£ to the nature of
%he learnar. Far zh&s reas@n he @bgacted against the
,af 1% as were in vqgue, and preterrad the entarial
#ystem,
. mus whereas Locks hn. on the truth aluogh by
'v;agaaaent, and atﬁer bim Rousseau, Pestalozzi and Fraebel
‘_ re&t@?&&e&.@&, it was on;y the @ndnaf the nineteenth
century and the begzaning of the twenthieth ocentury that
saw & wery real diQSatiafaatioa with the prevailing
clags methods of &qaqm% and the vast ampunit of
,meqhag;ea;‘laq?hﬁns %ha&;wasza@;ng3agw The ﬁeaehatﬁ
found 1% hard to preserve discipline in the large
élaééeé-whiah.resalﬁed'as‘a response ﬁe 1naustria1 needy -
and fram the desire o sducate bhe nesses, and usnally
_;raaorted Lo methods of repreaaive diaQApline.
The needfor & new. and better education was

folt very 5@&9%j§§, and wes volced in books like
#what Is and What Might Be" (by Edmpnd Holmes, chief
ingpector of the Board of Edu@atamg, ‘Epgland),  Holmes
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~ glyes a very claar exposition of the exasting st&be af
affairs. The first part of his book he davotea Lo
| “@haﬁ-ia;_or,ﬁh@wpa&h»ox‘meehamigal;@bad&enaeﬂvaad_ ’
pam@ea in most _if‘;vmﬁ__g&yle the schools of England, where
the emmread, but @mi’ it mmhaniically, angd leame@,.

' f};?;_ where "the pormal channel of
‘hia #%pansive energiaa wae blogked by years of repression.

He a@nsldered the funetion of a@ucatian to be the
faetaring of grawth and on that ground cenﬂemne& the

preveiling aystem, “Whatevar else. tha @ixﬁent aystem
of eduecation may 4o to the mhild there iz one thing
whieh it cannot fall to do %e him - to blight his mental
growkh. ¥ ivmhe-ae@oaﬁ,pﬂrﬁ of hig book he titled

ﬂgha§wﬁ;@¢£\b¢; §r;ﬁh@ Path of Self-Realisation® and

_de&aribe@ & Viilage Behnnl,‘wh;ahf althouSE’Atfaetualiy

. ex&ste&, hs callad Ut@pia Thﬂ Shr&king features of

this achmal w&re the ceaselaas aetivity of the children

and the bt&ghz and hanoy leak on svery fage.  There

_the ehild was nat eonaidered a lump of clay or a

4“ﬁabula rasa“ buﬁ a 11v1mg séul whiah gr@w 0 its ewn
turity? | Thﬁre alaa, what hs called the communicative

1nst1nct, th@ drama%ie instlnet, the arvistic instinet,

the muaieal 1nst$n¢t, &he inquisiti#a insbinct and the

canstruetive Aastinat raund adequate expression.

| Baaks 1ke thase ‘heralded tha camgif

adnaatiﬁn, the main aim of which was to be free from the ’

ef a n@w

mere lecture a@ﬁ,re¢;§a§&@g:meﬁhaduwh%@hw;ea:&gﬁmeehanieal
1eérm¢ng snd & rqyressAVe aiscigline, and an‘tha-ather
hend to allow for trae&am, self-astivity, aelfnexpression
'_ and. aelf»dise&plina.

It wag real;ead more than gyer that rigid

| claes~heaching c@uld nﬁv@r be au@oessful B it does not

.1. This statemént may he arxtieiae& a8, being rather an
the extreme side. - It sounds very much like the
uinfolding patentiaiiny theory of Fes%alazzi and athera
it 1mp%1es the same fa%;gcy namely, that the indiv1dual
ﬁgf I:ﬁ&ﬁ%@w 5 vBRy ﬁ%&i"ﬁfﬁ&”‘f%ﬁ%%m%%d

3 Luenoe.



-6~ | L
silow for individual Qifferénces. - Looks had said this
in the seventeenth century and after him many aahéx#’armﬁ
e&uca&ianxsts Bad £elt and said i, but never haﬁ.it been?

o foraibly brought out ag inselligencs testé and
solentifio neosurensnd of acmévemems in s6heol now &i&.
The very lerge differences between individuals weré
plasrly
sduchiioniste that pr@?ialoﬁ hua o bé madé fap th&se.
AB Iy rosult many new mebhods developed aﬂd
the common ainm of all wes to allow the éhﬁid‘g#aatar

indicated aﬁd'it.bé@amé'@lear'ﬁa‘ﬁ@at %ﬁiﬁkins"

selfsastivity end B“@%er freedoms To somé extent
srerica was & plioneer in this £161d:  her great
edupotionnl philosepher, Dewey, had laid the foundation
on which practicel teschors could bulids  England,
slthough mors congervative, follswed Ameriea. In
formany efter 193.‘.3 there wae pez-haps pore fwilds

, exﬁerﬁ&ﬁgﬁaﬁian~&ﬁv%hﬁ prasticeal é@uaaﬁié%ﬁi-fiélasﬁh&ﬁ'
';jfhere elae. it was in tha same airéctian of araaher
freedom end Botdvity far the {g];?@@gala

P

NEE M‘MMES

There are sevéral meﬁh@ds‘whiéh‘éiéﬁﬁﬁfy“wh&ér‘v
the new eéuaazlan, some of them aye group methads like
._ahe Deeroly M@th@é Purposeful An@iviay or @rggect Eéﬁhoﬁ”
and the part of Winn@ﬁka Technzque which ahia&ns itg aim
shough creative graup n@tiviﬁiﬁs.  The outstanding
festups of these grovp methods is Lhst the:v'ai‘é o
surrisulin reformers; séeliing Lo opganise .ﬁaﬁ”wféeﬁaméttér” -
pound centres of interest; they deplore -'t)h_é artificial
‘division of the currieulum intaféﬁparé%é éﬁbééé@é‘iike

geography, historyy economles,  gtirting with some
peint of &ngﬁres& they build ﬁg ether mauerial pourid 4t
-1 that 1n the ena it forms & eamplaﬁe w&@le of kﬂﬁwiedge.
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But more importent from our point of view
are the individual meth@dé'which'&hs new education
hae given to the world; the Montessori Method, the
Dalton Plen, the Consinet Method, end the part of the
Winnetka Technique wiich Aima at mastering the knowledges
and gskills by means of ind&viduél work. Fundamentally
these methods are the same as the group methods, being
imbued with the same gspirit of the new educatlon, but
'thare-are/differanges the most lmportant of which is
their attitude towards the curriculum. The individual
nethods are not curriculum reformers but accept the
existing curriculum with ite subject divisions, and make
it their aim instead to inculcate freedom, individusl
iniative and aotive learning through specinl devices.
| The Montessori Method and the Dalton Plan
are the most widely known and perhaps the most imppriant
among the individusl methods. |

Dr, Marie Montessorl was a piloneer in the
field of individual method, but her method is chiefly
for young children, hence we'shali be content with only
& few words about it, The two main ideas of her gystenm
are the need for freedom and spontaneity on the part of |
the developing child, and the importance of training the
muscles and senseés 1& the first stages of education.

Her Qaaeép%&on,af freedom 1s that the.éhild ghould be
éllowéd rrée‘physﬁﬁal;nnd mental activity; there should
be no fiﬁed benches or forced lsarning. Each pupal.déea
his own work and progresses in his own time, Suéh_
activity is "refreshing to the personslity" and will
ceuse no fatlgue., The teacher's task mainly consists

in preparing the correct eavironment. A notable faoct
15 that her method originated im her work with subnormel

ohildren, the same as the Deeroly Method.
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THE DALTON PLAN: -

The Dalton Plen, dlscovered Sy Helen Parkhurst,
18 the most important of the individual methods whioch
mey be employed through the whole school, although it 1s
of necsssity not successful with young children who still
find it difficult %o read without much concentration.

As this thesis makes uge of its most outstanding feature,
the assignmént, it 18 of greet importance for our
discussion.

An assigmment conslsts of written, typed or
printed instruoctions concerning the work the pupil must
do, other material he must use, and the questions which
have to be answerded and handed in. The drawing up of
an assigrment 1s the most lmportant task under the
Dalton Plan. 1t means that the whole syllabus of work
for the school year (about nine months) hae to be divided
into nine equal portions, each of these divided into
four weekly tasks and, if necessary, each of these again
into dally tasks. Preparing assignments and correcting
the work handed in constitute the teacher's most important
task.

Advooates of the Dalton Plan claim that 1t has
proved more succeseful than ordinary class-teaching
under all circumstances, in all standards except the very
lowest, in all subjects and with all types of children.
Expressions like the following are spread throughout
Dalton Plan literature:-~ "The Dalton Plan has taught
me that there is no such thing as a dull boy*; “There
is no limit to the applicatlon of this Planr, Even
responsible people make themselves gullty of such
sweeping statements. Others, who are not so enthusiastic
say that it only works with olever pupils, which appears
to be a loglcal conclusion but should nevertheless be
subjeoted to scientific experiment before accepted as

true.
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| The 1nception of the Plan dates out of the
‘second decads of the twantieth céntury, and sﬁ;me‘.‘&héﬁt
‘A% hag spread over the world, mostly in modified forms
sdépbed to local -civrcumstances.,  As examples may be.
quoted Lynoh's work in England ond the application of
the methed in Indienh rurel schvols where children attend
vory irregularly and enter sohool st any time of ‘the yesr
~ The Delton Plan does mot set out. to revelution-
186 the ewrriculum but simply offers & new method o
tesch the old curriculum: It does not even & ..;aw@-
with the ddvidlon of whe school into smd@s or ¢laBges.
Tts essential feature Lo the monthly. or weekly sssignment
of work given to the pupils in written form.,  Helen .
Parkhurst msy indeed answer old Comenius: My method of
instruction 1a through the asaiamant, - feachers nob -
only tesch leas but Very seldom teach at w1l and learners
not only léarn more but learn as much as they can1
Atiother feature of the Plan 1s the division of the
sehool into 'esuﬁé'féctﬂmamé instead of :e-iafss’a-rﬁam&; each
subject-roon conitaining %.Q_he requisite materisl for the
subject, such as reference books, dictionaries, sppsratus.
In Bagland the Dalton Plan begame very popular,
;ﬁg}peemw}as éwwnéa by Lynch and Rose.. Jr. Lynch
‘advotates s more redivael break from the cless system: |
he gives each individual pupil & new assignment as soon
as he¢ hes completed the previous one, hence there | are no
slasees. Miss Rose still keeps the olegs together,
harids out ascignments 40 &ll at the game tinme ami expects
them doneé 16 a fixed time.  kr. Lynch has an sdjustuent .
poom for the weaker pupile who need so mich help that
they prove an obstacle for the smooth funetioning of
~the'Plan. In this Toom special sttention is given to
‘then snd more besohing ie done. - |

1. 0f. to quotatlon from Gomenius on pege 3.
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| The Sub=Dalton Plan for young children
developed a6 & Link botween the Mombessori listhod and
the Dalton Plan. = Ingbead of ha#@ag-q&fﬁarén&:éuﬁéﬁﬁtﬁ
rooms and subjegt-tenchers, a bia room is divided 1n%o

mimber of, so~called fcorners® for resding, writing,
arithnetic, drawing, stc., respeobively. . Usually a few
big tebles are used,  Here, ss in the nigher clasesgs,
the group method is of course retalned f@?'@ymnaaﬁiés,
story-telling, singing and suoh subjects.

It is wnn
how thé Dalton Plan operates in praotics.. It has been
done often onough and any of the books by Parkhurst,
Lynoh, Kimmins snd Rennie or Ewelyn,newéy‘may be .
sonsulted on the matter.t® o

Like all other methods the Dalbon Plan hes its
shortcomings: 4t Accentuates the division of learning

ecessary to descrive at grester lemgth

into subjects; %t encourages intellectualistis learning
to & great eztent; the setting of teske and their
cf'arrfe‘az@éa involve a great smount of work; and finally,
@ﬂﬁré.&a.ﬁhﬁ-TL;‘§¢9~G£t¢aLia@k,ef gultsble Lext-books
and, other books to which the assigmments can refer.

¥e have so fer traced in very brief outlins
she evolution of individusl mebhod as & phase of the
sowealled new educsbion, and miet now nsrrow down
the disoussion 4o Lhe aatual»fxeiﬁ-af‘@ur-inﬂES@igéﬁi@ni.
This consists mainly in the application of the
assigrmend method to the teaching of mathematics in
‘a mixed country school in South Africe; . that is,
“dngteed of tesching Yo the class when its dally perioed.

of mathomatics oams round, ench pupil was given written

1. Bec Bibilography.
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instructions and explanstions of the work required of
him, issued in the form of weekly assignments,
We are theretqre interested in the Dalton Plan more
particularly in so far as assignments are concerned and
not in the gensral organisation of the whole school
scoording to this method. The important question to
snawer thus becomes: What adventages has the sssignment
method over the ordinary teaching method, all other
conditions being the same, and do these advantages
hold good for all types of puplls under all oircumstancesf

ADVANTAGES OF THE ASSIGNMENT METHOD:

The most obvious aund perhaps most important
advantage of the asslignment method 1s that each pupil
can proceed at his own speed: the clever are not
retarded by the stupld or the stupild dragged forward by
the olever. Intelligence tests have shown that
individusl differences are as marked on the mental as on
the physical side. The assignment method makes
provision for these individual differences. The pupil
has his work aesigned to him in writing and is then left
to himself to complete it. The clever pupil can progress
as fast a8 he can and attain his maximum degree of
develdpmon&. On the other hand, the slow worker 1g
not confused by making him go faster than he 1s capable
of doing.

There is no immediate external stimlus like
the teacher's volce (or his rod!) which forces the
brain to react at once, perhape unwillingly. The pupil
is never forced to follow a line of argument at a speed
perhaps Just toc fast for his brain. Before he hag
had the opportunlity of facing the problem and oconsidering
possible solutions, the teachsr might have cbtained the

correot answer from someone else in the class and
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oontinues ta the next point, This is very dangerous:
it often means that the solution of thﬁ problem is
arrived at befors the poor child has realised what the
problen 148617 was, Gpart from the fact that ke misees
thet inoibing stiuulue of coming fade to face with an
unsolved problem. A subject like Geometry will
aftemmﬁ appear to ha.m to aanafmt @i‘ an unnecegsary
string of arguments abw.t umeaeﬁs“ ;,,;,,, things: It 1s
not to be inferred that such ie t.he gase with all ofMes~

waéhiu. It should not be aa. . But the chances sre
that it happens daﬁy in every clasaamom with at least
8 few pupila, for the teaahar ,hae to keep count with bhe
average pupil 4a hie elass and mt with the weakest.

But what aboukb thaf. type of lazy o _’_*,;bitieua
child who must have the t,eaaher ehoutmg about his ears
to make him think st 68117 Dalton Plan enthusiaste
declare that they diseppear remsrkebly quickly where
this method 15 spplied, guite often besoming the most
duigem. and ambitious in ﬁhe ¢less. This 4a however
a maﬁser of dou.bt. which can only be settled by objective
experiment. It sppeare obvious that if there 1s such
8 person &s & "hetural sluggard, he will always do .
better under the direst stimﬂlaf»ion of the teacher's

voice and personality. (

Thers is sleéc that type of e¢hild who finds it
difficult to follow written explensbiod;  his aural =
intake ig more efficient than his visual intake. After
‘all, the spoken word comes esrlier im the childls 1ife
and s learned in & more uncoms¢lous way then the written
word, In addition, infleckion, accent, tone and even
faedal expressions and gestures meke the f;{pamn word .
mich more that & mere aw g of words as the written
word muet of neaessmy be. . IV

On the other bhand, in the mdivmual mathod |

ohildren have grester mental freedom. There is not
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that contifual stimulstion of the teagheris velce, |
commanding, divecting, inforuing, warning, coercing,
‘which 48 S0 hariful o normal mepbsl growth. . The
child 1s given the Spportunity of experiencing for

himself and hence to develop & sense of resporsibility
and gelf-control: “The old school shood £6r information;

- the new sohool stendsfor experience.®  Daily we read

that the shief 'mma:ia# ‘af the sghool ‘is ﬁet» “the |
inparting of £a0ts but the formation of the right’
attitude of mind, the development of cheracter and
- ﬂdié verkyyging van 'n gesondeé eén sterk lewenarigting. nte
| It is the outspvken opinion of many thsb the assignment’
'ﬁét‘hm is much more conduclive %o these aims than the |
ardinary teaghing method, ) | ’

The pupil leards to taekle & problem unalded,

" ne 1g self-acbive, which means that he learns vo think

for himself.  What Dewsy mcant when he talked &dboub
®lesrning by dolng® 18 admirebly iliustrated by this
method.  The shild san work 1n his own wiy using ‘hié !
own time, which intrenses his interest. At the samé
time, e has a definite gontract to complede dn s
ﬁﬁi@ﬁl&fiéﬁ time, which gives bim a new motive for work.
He'is gtill sble $o get all the help He wants from the:
tencher, and now he gets real help, the teacher tells
him things ‘which he really wants to know and hé need
not Listen to things which he knows himgelf or ean think
out for himeeif; . | |
Algo physically and morally the child énjoye
greater freedom: physisal frecdom of noverient in the
 clags and morsl freedom from the exceseively anthoritative
personal €lement provided by the t.eaeher | |
prom the teacher's polt of vied $bé sssignment

method sdeo has 1te advantages. He is forved to prepare

1. Article 4n fDie Hulegenoot®, 23rd Nowember, 1934,
by Br. C.F. Visser; *Twee Skole vir elké Kind.®
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. his assignments in good time and to:4o it well. . How .
sften does it nol happen in our sghools that teachers
enter a class unprgparsd, net betause of “:;t:t,;“:f igenee,
but beoauss they thought that they knew snough about the
lésson having hod a Yaguo 1des what it should be shout,

hssigmments, however, involve & much more bangible

form of preparation.  With clags«tesching tkere L
slweye the possibility of exscting absiract. thinmna |
from children at boo early en &&é. Asg pdulbs, many
tenchers revel in generslisstions which are meaninglese
to ehildren. - Thia c¢an be avolded by carefvlly plans . -
ning bthe assign T
The beacher is furtheér benefited by. the fact
that no extra coaching is iavélved if pupils were sbgent

sn‘be.

from school.  When they return they simply sontinue with
thelr agsignmente from the point wheére they last. Left off.
This 1o as beneficlel o the child for now there can be
no gepé in his knowledge.  This hae been well brought
out in the Indlan yural sohools wheve attendance. L

very irpegular. | . o -

Deiten Plan enthtisiasts ¢laim that d&séiplma
becomes oomparatively essy under this mevhod. The
teacher very soldom need worry sbout 3, for the pup 16
aigecipline themselyes, There is an atmosphere of study
and work which mekes diseipline of secondary fmportance.
Under the old method the weacher, his voloe and persens
slity, remsin in foous most of the time. = CGhildren are
often good judges and their teachers full of weaknesses.

How con they help noticing these weakneseses end oriticisin
themy In addition, olever pupils more offen than hot
find f&éanhms, very dull foxr they Lnow, most, of what is
going to be sald. How can they help thinkine out
prachical Jokes and begoming a. gefn@mlf nudsance to the
teacher irstead of belng idle all the time?  Compare wiih

this the new metihod, where the puplls are  achive and busy
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’Wiﬁh\%heirqaééashmﬁﬁbﬁ-mhile thﬁ @eagh@g3b9¢om§g_a;‘
helping friend. He 18 more in the background and is
less 1isble to ingur the disregpeet of haa.ﬁlagsa,;Q
Under the old method much dépended on this ehanse fastor,
the teacherts personality; under the individusl method
& poor personality is lese likely %o lesd to disastrous
results for the child's education. Eﬁ,agme,waysggi_ |
however, it 1& & pity that @hnaé.ﬁéa@hera_Whglams’“;-

capable of giving a really inepiring clags~lesson very
seldom gebs the opportunity for doing so.  But the excepd
ion cannot he allowed %ﬂ'agtarmxﬁa the cholce of mebhod!
To sum up these sdvantages, we may say thet the
im'seifadisaipliﬁ@: moye end better work ie done; the

Leagher with his bold spesches and obher aggressive method

which tended to lmpress his personslity unduly @n.zhev_
ohild, mekes wey for the advising, heiping fgiend, . ‘
Indeed, Rousseau, Postalozzi and Froehel would all have
rubbed their hands in glee if they heard sbout this,

~ The greaber fresdom and selfsdiscipline of the

iniividunl method will have ferreaching soolsl repers
guselons.  Ithas boen sald that the present geperation
is being brought wp oo lax, that shers m no diselpline,
and thet the new tendensy in educetion 18 %o be bl#mea:
for it. 16 $s true, the freedom which the pow method .
aliows might have beenpaisasaraus.unéér'%@ﬁiQid,me§haab
Taink, howsyer, what i means 42 there enters into the
world this new generation of pecpls who have been golf-
diseiplined and sccustomed bo freedom, who think xm.:;? |
themgelves afid need no exterpial coercion Lo make them.
peageful, law-abiding citizens of their country.
Contrast with this the old sysbem where thers wers
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turned out Anbo She world young people who had been
‘acsustomed to act only on teacherds oommands and whs now
felt frec to act &3 thoir whins &nd aapﬂees dirﬁemwﬂ',u
tor teacher was no longsr there to punish., . No mnﬂéx'
the lLaw had*ta_makefprﬁvisi@nifar a*st?ané:pﬁliéé‘farca

to take in teacherts plase!  Wo ghete this érezblém E
‘raﬁém* memely but 4% Le neeesmam‘ M m*ing Ut M‘.s
grest isrpm"te.me. IR T

The payohological infivsnes of the 'n@w’ ' é&ﬁéﬁti@ﬁ

is sidl greaber Lhan the soplel.  Thé individusl me%h@&
48 bound Lo produce mach happier individuals, In '%.ha :
 pest the ochild has often beon culled the *vivtin ai‘.

ﬁﬁhappiaaaa“; - Hodern paychology has time a.m asain -
poinbed out the evil results of raopression ma SRR

complexes whivh it tausee. Une nesd only watch one's
friends ané adqunintances bo reslise how few m@iﬁié are
1hs @er@d by compleorss which so often muke 1ifo &

buraan. The aim of ths individusl method i aaf,l,f.-\
development end sciferealisation, 16 give She' child
the opportunity of tasting the Joy of achievement.

There is another aspect of this natter: by
weons of me Yeaphorts vallant efforts the beckward ¢thild
iy pushed to work sbove his cepacitys E.G, Malherbe

| pays 6 the South Afriesn bacEwird ohild: "Host of them
are herd pushed $o do sulicol work thet is beyond their
mental level with the vesult that they devolep anti-

- socdal bendencies in gelfedefencet, .. simﬂaﬂy,
a?ef'ase pUpils are pushad %o do work above tHeiy
papacities; ambitious perents mey even have ﬁaam gushed |
right into the unlversity where bthey m&?'bﬁﬁdﬁte perfectly
unheppy beeause they £ind the work too much for them.
Logical reagoning seoms to indloste thet under tho -
individual mebhod each child will £ind his oyn levél

1. K Eﬁuga%m and ff:’:’hé Poor fhiten, j)agé 286. |
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to a much greater sxtent, which wild lead to much
greater all-round satisfaotion. On the other hand,
a brilliant pupil may develop habits of idleness under
class~teaching which might ultimately mean the loss
to the ocountry of & great leader or sclentlst or administr
tox,

The hablt that so many teachers develop of
commanding, explaining, directing to the smallesat
detall - do this, don't do that, take ocare, draw a line,
stop, continue, etc. etc. -~ 18 so often transferred into
homes, sspeclally by young mothers who had been teachers
or had grown up in such an atmosphere. They think that
it 13 their duty to direct their children in everything
and prescribe in the greatest detail what they should do
and what not, how and how not, why and why not. The
phenomenon of the child who can never move without
mother's advice or admonishment is not very uncommon.
The poor child never gets the opportunity of experiencing
for himself or using his own brains. The world at large
does not consist of anxlous mothers and teaching teachers,
who will continuslly inform the grown-up boy or girl
what is right and what 1s wrong, what should be done
or what not. They will have to find out for themselves
and bump their heads in the process, if necessary.
%hy not then let them bump thelr hesads while they are
still young and growing, and may easily grow out of
the unpleasant consequences? The more one thinks upon
the matter, the oclearer it becomes that "teaching" in
itself is an artifioclal method of education. Give the
¢hild his work, help him if required to do so, but
otherwise leave hik slone to continue on his own and to
overocome his difficulties in his own way.

B rmere s —etsc g
A———— ——— ==
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Having diséussed in short gome aspeots of
the individiel method of education, we shall now
proseed with the description of the present investization
noting how far the aforementioned clains are juebified i
practice and what new 1ight is thrown on the subjeck

in general.




Any investigation which claime Bcientific
valuwe muet be oarried out under controlled conditions, -
and must produce results which can be measured objectivel
Subjective Judgment, while giving general direction and
purpose to the experiment, must bé'.féiimmated as far as
possible where thé actual results m:mcéma. LIf &
different experimenter carries out the same expérimant
He must get the same results; whether ne doés it m
Chind or the North Pole, in the yeéar 2000 B.C. oW in the
year 2000 A.D. and even if he euploys & different -
tschnique. The fourth devadeé of the Twentieth Century
#ill be satisfied with nothing less - at least, in so
far as it is dominated by the demands of physical
Scientistﬁ. '

By them the method of the physical scietices

which has developed since She time of Gallleo, has
been regarded as the only method which can produce such
objestively true resulte, snd consequently as its
 influence dpread during the Nineteenth Centusy, 1t
‘was spplied to almost all phases of learning - history,
‘peychology, philélogy snd so ¢n. ‘In 'eatieaﬁcﬁ it led
to that eraze for measurerent which characterises
American pedagogles. R

~ Reécently, howévér, thére has been a tendency
in the fields of the so-called YGeisteswissenwisoon
ach#fﬁanﬁ to turn against the indiscriminete sppllication
of the methods of reésearch sultable to the physicsal

sciences, and they are trying to evolve methods of
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el gwa which are more particularly adapﬁed to their

patubs, Those who teke up this standpoint assert that
human fectors are not alvays meagurable in the Seme way
. as %he properties of Hhin

SH they protest aleo sgainst
the mechanistic and materialistic interpretation of 1ife
to whi@-ghé domination of the physical sciencses has led.
In the present investigation humen material,
namely gehool children, snd the epprais al of unsn
factors such as tenacity and incentive ere involved.
The inyostigetion deals with the application of
m‘ﬁm;dm nethod t_?';he teaching of matheématics., A
group of children was put ;x} the individual method for

a definite period of tise and by means of caveful
cbeervation, accurate messurement, & criticel later-
prevevion of dats, and ver 1’*"‘@@*@ of results under
different conditions, ‘ﬁgﬁam sonelusions w@ife- arrived at
ceneel‘nm& the applicability of individusl method in our .
schools. . The resder will noté that throughout the
investigatlon an attempt was mede to use objective

methods; a glence at the table of contents will show
that the wbole spprosch to the eubject was on the lines
' of the method of the physicel seiencesj~ -~ but where
fagtors such as incentive, perseverance and industry
were Qm@rnfe@i the personal judgment of the mﬁeaﬁigawr
hed of nenessiw to play an immrtam- role.  The _
investigetor is &b present unable to geéec how suah an
| investigation can be garried out witheut this personai
element entering into the field. In faet, such an
investigation would beé devold of much that is essential
i this personel factor is eliminsted. - The¢ methods
of resparch which have proved successful with the
physical sciencee seext to fall show where essentiamlly
human factors ere congerned,



vvvvvv

' gomparison of the Or4insry class-teachin
‘hsve ‘it in our schools toeday, to the individusl method
" &e répresented by the "mgsignment® method, with reference
to speclal pupil factors Such ag tememy, incentive
‘and éérsia-s-eéammiu' wmm;,' “broadl,
' tne individual method sult a ce;‘tain type of pupil 1iving
R wrder careain conditiona beﬁtex* the
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Initieily, the objest of ‘the investigation wes

 fwételd: (1) to dlecoVer whether & pupil will do
. betber when he works Andividually

‘thati ¥hen he regeives

. inebruction as & member of & olass Of bwemty or thirty
- pupils: the oircumstances under which the investigation
was oarricd oub aid mt sttt of any’ definite results

ng reached as’ re&ame this point. ‘It therefore falls

) am:aa‘r;- & different technique is' necessary for it,

~ {2) %o'find whebher all pupils will benefit
41 method, and if not, what type

Cor typés of pupil will benefit most: $he present
investigation is chiefly coneernsd with this question.

Its object may thue be stated as being the
, method as we

81y spsaking, wilk

a. different type
of pupil with a different background. - |
@bvﬁ.ously, ‘the pmblem i ‘not as eimple ag

© that of Lrying out overhesd valves and 'side valves with
Qifferent types of engines under different gete of *
conditfons. One ‘can compare the teat scores obtained
hion$he individusl method is employed with those when
© the tlasd<teaching method is used, and on that m’ound N

decide which method is more suitable for & particular

“pupil under certain conditions. Bub the pupil 1s not
‘& machine where effects are dmeeﬂy méasurable, For
‘811 we know the individusl method wight produce & much

- b@@t@i’* type of person in the long mn and yet prednee

worbc examinsbion reswlits than tbe &lasseteaching method,
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Success in life, character, personality, feeling of
responsibility and other mental, moral and sooial
Qqualities are not immediately messurable and it is
doubtful whether they are measurable over & long period,
How will such qualities be affected by individual or
class-teaching method? It will be very difficult to
svolve objective means of measurement to discover thin, 4
indeed it is at all possible. |

In meking this statement, the writer is aware
of the attempts of modern psychology to evaluats all
kinds of human factors by isolating their essential
constituent elements and then measuring certain specific
external responses sasoclated with them. Valuable as
mich of this work has proved, intelligence testing,
for example, many results for which sclentific validity
is claimed, can only be viewed with lécpticibn.

For these reasons the present investigation
does not set out to study the rﬁlatlvc.mcrita of indivi-
dual and class methods with the objeoct of discovering
which 18 more sultable for different types of pupils
ih any absolute sense, that is as regards development
of oharacter and personality and so on, but only in so
far as differences are revealed by modern testing
technique, If this technique is good enough the
pupila' scores ought to indicate which method gives
them a better understanding of the subjeot - in this
oase mathematios. In this narrower sense no one can
object to the sclentific value of such an 1nieatiaation.
Even so, the validity of the results will be questicnable
as far as such technique has 1ts failings and shortoom-
ings; these will be dealt with after briefly explaining
the method of investigatlion in the folliowing section.

To be quite clear, it may be mentioned at

this jJuncturs that the first and maln portton of the
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investigabion wes cerried out with the mathematics .
 gectlon of & Std.. VII class in a South African mized
try- sohools it ie deseribed in this and the =
'mlléwina two chepters. The Seoond part of the ,
investigation is in the neture of & verifiocstion of

the results obtained in the Firgt, and 1 wes carried
out in two urben sirls’ schoolss z,tw desepibed in x

chaptar V.

As wes nmentioned sbove, the mathematies =~
s‘mﬁan‘ - gonsisting of 19 pupiis, 4 gjii-lu” sm. 15 boys -
oL a BStd, vIii class m & South African m&xea cguntry
seh«aal was used for ths purpeae of the inves&igat&m.-
Thers were sbout 650 children in the saml 135 of
whom were in the secondary etanderds = 55 in Std. VII.
A feature of the school is the large muiber of poot
ehildaren who athend it. The investigator was A
| fullebime teacher on the staff of ‘the ﬁmal and
Y 1*. methematics $0 all the seeony?_g;,_"_'

_ . The experiment lasted for a i’un yéar, durs.ng
wnieh the usaaa., gtd. V:{I mathenatics synabns Was

GGV@Z‘&@& '

" puring . the fivet six mﬁt‘h@ 6f the year the
@lasé was baught in t.he ordmary way, test»s wem smwn
| and a ruu remrﬂ of rosulbs kept. | X

B:.wing the saeancl aix months of the ,year &ha
e‘iass was put on the assignment met.had thut is. weeklw
- agsignmenta of work wers handed aut- :m typea Lorm ‘&e
each member of the class and ke Had to contimue in his

‘own way, The investigator was present ell the bime and
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" gave all the necessary help. .

| Thrbughaut &h& vaav hhs aiaﬁa haﬂ s&z per&oﬁs or
furty minuﬁea eagh per weak far‘maﬁhemaﬁiea. . Thas
meam‘; ‘that m schaol bha pup 13.3 ha& rour hours in. whﬂ.ch
w camplete t.iae week's assu:gmema i’hes\e who aaum n@t
aampzete 1% in sohool had t0 do 80 b homes
szere weye séparaté aﬁsigmema far algam

fﬁery Ma&f@
ing of tha maﬁhama%ies periaﬁ.

- and ge;{;&ﬁmfemv They were mmaa ou&

mdf‘x}in’g ab the beginn:
’Baually it was nﬁcessary to p@iﬂt aut one or twa misﬁakea
which resulted frum fauity ﬁyping. &ﬁi on seme aceasiona
ta give then a faw b;pgg but tne aiﬁ‘waa ta hava all the
neaessary inatrucbiana in ths aaamgﬁmeats.

A8 soon &8 a pupil had @ampieted‘t&a week's
-pm;, e breught nis work w the teacher who
cerracted it and painted ond m@sﬁa&es while he laokaé
gn,“ Thia vas pasﬁib&a Ln m@st &aaea seeing tha& #here
wére enly niaeﬁﬁen mn %he clasaﬁ Qaaae gtten twa
pupilﬁ brnagh% théir wnrk % tﬁs samﬁ %1me. ,gﬁ@
@arréaﬁing d&d not aake %00 1eng as the &nvestagaxor
had each assignment fully warke& oub &n aecordanee with
& Frﬁ.day, the work was ears‘ee%@ ab iwme and handed baok
on the f@llemiaghﬁky, 86 that the miﬁﬁﬁkea eauia ba

paanteﬁ ond ber@re tha next week'e aﬁsignment waa  ;
'taekleﬁ' this was very impor%ant seeins mhat tha éubaeet
was mahnmaﬁi@a. No marks vers g&?eﬂ, only mistakes
indicated. | In araer o keap & ehack an ths wark dsne'
by each pupll, & racord sheet was kapt by the iave&ﬁigataa

wha% was requ&rad. on Bome @ecaaiana, ue;;vﬁi

th@wiag bhe date of acmpiatian of eaah week*a aaaisnment
aﬁd wzmme Progress was g;aod sa‘sﬁ.sﬁaamry br

ﬂnﬁaﬁiafaaﬁeny¢ | .
The aeaond halz of the year was whe;gg &eveteﬁ

10 aaéagnmenb"work-exeept\fér @ﬁe-aad\a haai‘peraaaa



which were uged for tesching
4he introduction of the theorem and hal

one full peried on

1f of anothep
period on explanations concerping theorsms.  On a few
other oceasions the attention of the whole clacs was
directed o neﬂa&n gtunbling blovks :m ‘the course Of the
wearrk. " '

ring ’tfhfét Lirst two wé’ei;s of individual
wark no slgebra agsignments were handed out 88 they
were not yet resdy. Thuls accounts for theé ‘fact the
the period covered by the geomebry assig
the pericd sovered by the slgebra agsighuents by two
weeks. ~ This need not be considered a dléturbing.
“faeiwf a8 ao fbamhmg was done in the slgebra perdods
of those two weeks. The clags was dolng imisve 11@%@#
examples and test pspers (see Durell's Algebrs, pp.
59 « 61) and at the beginning of 'ﬁéﬁh ot the two weeks
;yegtigaﬁer inforned them how meny they had to
o1 during bhat wesk, which was much the same ﬁhm
jing out wrmten assigmnents. S
‘Pegte of £iftéen to thirty min
given every month slthough more for the sike of helping
to dlsgover progress.  Thelr marks

efits exceeds

thes esch were

the pupils than
‘were not used for any purposes of comparieon.

| For the latter purposs the duarterly exdms
 ination mavks were used, Specisl care was baken with
the setting and mar¥ing of these psperse. - The etandard
of markzng waﬁ kep‘b sonstant as few a8 poseible tmu@»
| oub. the yeéar. frhe examinations wwa condusted a.t the

erid of eabth school term under pmper emmmwn |
'aaﬁdit!.ena. | N

'I'he maxks of the first and sac@mﬁ qmeﬂy
tests and aloo the marke of the third snd fourth
quarterly tests. were shided sapafanew far each of the

‘ninstesn pupils., Some of them obtalned & h!.gher total
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fér Lhe lastivo terms, showing imprwemmt wnder the
individual method, while others obtained & smaller

. dual method G4 not sult
1ing method.-

Qther data wers collectsd for sadh of the
nineteen pupils: imeluséme qﬁﬁ%ﬁéﬁﬁ; tensodty,
ineéntive, socio-sconomic status, heslth and sohool-
reaor& These wepre thﬂnwmpareé. with ghe improvement
as shown by the compariszon of class~teaching end
méivmual method test scores, with the object of
discovering which personal qualities and environmental
conditions ape necessary for succdss in-indfvidusl work.
The technique which was applied in sach cabe will be
| dasambed in the f@llwing chaptw. ‘

The disndvmhages af carrying out. the
| mvesmgaﬁon in this way. were, i‘ws‘%ly. 6 ‘emall

number of ptpils in the clagsy for reliabie parral&tﬁ.on
@@eff&cﬁeﬁts there should have besn at leagt thirty

pupns. ‘

The ninoteen pupils were im. Qeimewa ‘according
to the statistical requirements of accurasysy - they
represented the whole. Std. Vil umamm&amﬁ whioh
i usually & select e,‘r‘euy = Ali‘»@smw thore were
55 pupils in 8td. VII.  Fortunabely, the mathematics
secmon proved 16 be o fairly gvod statissieal grouwp, -
‘a8 thelr general clasic magks wére dlstributed fairly
pegularly among those of the ronemathematics section.

‘Fhe Anvestigation wed garried out with a -
Std. VI elase, henoe mathematios was a new subjet
to them at the beginaing of the year. It would have
b’aen béttar w have had a alasa whwh ﬁas aiready “
tamnm with the aabaee:t. Wéulﬁ ﬁhﬁ sane results




- have been oblalned if the ¢lass had been put on-the'

- individual method for the firet eix moniths and on the
clagsebeaching methoed for the gécond oix mmhs instend
of the oLher o
| | 'me whole Gloss wag ALY

WRY rounat |
| nssapbaking.

| Bfat.hm&tﬂ.as is ‘baug.hu bhrough the medium of En &sh o
aeﬁgmmg t0 & Geeision of the achwi nammin&ee. “ |
Iuring the aix months ot class&%éaching Afrikeans
aged .quite aften i explanations; wi ‘.,ff‘{e the asssg&mems

was

- were w:*iweu enbirely in Englich.

the individuad method during th:a sesond six maths @f
the year.  The othicr school subjects were tt"‘ff,:i‘i 1h hhe
srdinary way and A€ the puplle were hard presssd they
taigh“t. have neglected thelr asaigm;ems - ms‘& in the
senge of not doing them but by e@p&?m& dmm the ﬁ@f’ﬁ
froin others. ' ‘ |
| On the other hand, the mves%ﬁ”f
eapried out over the perisd of & year duriig wluch time
the investigator had full control-of the clads. This
pericd was long enough o show ﬁé’fiﬁitﬁ@ rosulte sud 1% .
is claimed that much gresier sigaificance ¢an be attached
to these resulis than would have boen the case §f the
investigator had been a stranger ab the sehool where Lhe
experinent was performed, vieitleg it only two or thres
times per week over & period of three oF four wonths.
The investigator know-esch of the ninetedn

pupils well and was intérested in eachi - It w be
objésted that this has no bearing on the v‘abaf@eﬂiﬁt? )
of the pxperiment. It wﬁ.u be seen, hawevar, that n
would have been fabal to the mvas‘&igaum ir “&hﬁ
investigator had been & stranger Lo the aﬁ.ﬂ&%ﬁﬂ,@g,

The mVesﬁigmmn 418 not disturt the erasmm

hool. procedure, the usual Std. VII syllabus was
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@pr@let.éﬂ r( see agtignments oy %exta-bﬁoka us&ﬁ) > but .
at the sane time an stiempt was made %o contyol v‘s;ﬁagh, .
procedure so that bhé results ‘Wﬁlﬂ he 6¢;&$¥¥§$»£&@,,;-";,:, ¥
reliable. . .. | |
n ;z?j:x;,_ﬁ 1 mm&ng mxsmmf}x SRR

It may be posntad out here f» with the
me@mﬂ of the ides to investigete the applicstion
of i.ndiv:mlua&, mebhod to the teésching of ma%hemames,
it appaa@ed, that the best plan would be to ran tm
parallel classes of the same average Intelligense -
other factors euch as age, heslth, sex, socloseconsmic
conditione belng as far as possible the same in the.
two groups = the one olass working on the individual
methaﬂ while the other was teught in the ordinary . wey.
if they completed the same syllabus durﬂ.ng t‘-he same”
| time and wrote the seme tests, the class which obtained -
the higher average moark would have it&di*&teﬂ. which |
‘method was the better. If then the same experiment was
 repestod with an older ege group, ey Std. IR, it
gould heve been shown whebher imiv& 1 method works
better with older pupile,  Such sn investiga N
performed with et least thirty pupils in esch slass |
over a pericd of & year, sught to produce vepry m:.ua.bm
reosudts, The teather should of course not favour one
group moré than the cthep but should bestow the same
-amount of eneygy on the clags~teaching a4 give individual
sttention $¢ the other group., This technique would
have ghven & complebely different colour to the whole
invesbigation, . S

Undep. the olrgumstences, bowever, it wos

tim,

impracticeble. The Std. VII mathematies elaas shich.
was svalleble ponsisted of nineteen pupils. If it
were dwmﬁéé &nt@» bwo groups there wéﬁm mﬁe been %6 |
:ew in eath grcmp, while in aBdition it would have besn

xmry ﬁifﬁeun to toagh to the one seotion and a% the
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gams time give lndividual attention to the other.

All of which 1llustrates another important
difference between investigations in the ducationsl
and in the physical science realms, The physical
scientist ocan define hie aim, choose his method,
prepsre his material and spparatus and control the experi.
ment as he desires. The investigator in the pedagogical
field very often gets no further than defining his
object: for the rest he has to make use of what is
available. Of course, in mahy ocases it is possidble
to arrange and control everything as in the physical
science experiment, but the practical difficulties
are ususlly very great, It would be interesting to
know how many educationa} investigations have been
carried out during the past decade in which the investi-
gators had all the necessary material and resources
fully at their disposal. Surely, not a very big
percentage! After all, human beings and their soclal
institutions will not tolerate continual subjection to
experimentation, and this leaves a very limited fund of

resources at the experimenterts disposal.

ASSIGNMENTS,

(The full assignments are given in Appendix A).

In this investigation the main problem from
the investigator!s point of view was the drafting of
assignments. It was quite clear to him that its whole
success or fallure would depend on the agsignments.

As was mentioned in the previous chapter,
the drawing up of aeslgrments is no easy task. It
requires more careful planning and more time than one
would expect. The assignment 1s in & sense the
substitute for the teacher's teaching, but it would be
inadvisable to explain everything in detail by means of



the written aa by meana or the spoken ward - the
assignment wsuld beceme too bulky hanc& it refera anef
pupil 1nstea& sa auitable textsboaks or other sources.
G@ntrary, howaver, %e the view held by the authars of
oertain aséignments,1°th9 preaent writer holda the view
'tha$ an assignmena should be aemething mcre than mere'
referencea %o taxt—baake, even in the subjeat of
mathematica. It ehauld be a11Ve, it ghnuld e ar a
mueh mers parsenal nature. | I

. Muech will howavar depend on the texﬁﬂhaoka.
In the present case the toxt-books used 1n the school
ware- ﬂA New Amgebra ‘for schoo}s” Par®a 1 and I1 by
Burell (L@nﬁ@n, 1930), ana “A.Haw south Axriean School
@eametry“ by Ward and Dick (Juta, 1933) The fermar
h&s bean found exnallent far the purpase,wzth the '
reault that tha algebra assignmsnﬁs eontained much less
explanatarw matter than the geemetty aaaignments. In
this book the aonean&rie methed is emplqyed to a 1arae
axtent, 80 ﬁhat the pnpil 1& hevar required to work a |
large number of similar examples in & mechenicel way.
Extra drxll exercxsse‘are alven\whieh the teacher may
require individuel pupils to do if it sppears from their
sgsignzent work that they are weak in certain parts,
The variety of practical sxamples siven in the book is
commendable; “unfmrtunately & large number of them Were
6f:nb prasticel use as they refeér to situatiofis in
a 1arge city with which the - reaanb pupils wére at course
not familier, ' " S

It may be mentioned hére that for other subject

assignments should contain speciel liets of refercnce
‘bédké;’ For mathematics however, it is better to have
ents on the

Jh

one textAbook and to prapara the assia

baeﬁw of Eagﬁ

a. gee, for example, “Dal&an Plan Asszgnments“ - Vblume
i1, Ma&hematiea and Science -~ Compiled by the Staff
of the Streatham County Secondary School.
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Bepara.te aesignmehhs were drawn up for
may are gwen z.n Appendix A. o

a}.gebm and geome,, rys:
~ Each assignment hed to be completed :Ln one weslk, -ZH" :
wag dealded %o have weekly s.nstéa@. of montbl;r ass igmments,
for not only es t-hls 2ive the Wacher a batter eantrol
over the pupa.la in that he ¢oan see t}m& they do not lag
behind too fary bm. it 36 better for the. pupns ‘theme
selves. Especa.ally m mathemaﬁ.cs where one¢ step is
'dependent upon the previous eteps it is desirable that
t,he.v shaum not be allowed to cant.inue too leng without
the teacher seeing the:.r work., = As it was, it B&ppeﬂed‘
‘m quﬂ.te a tew mﬂ‘han@ea that a pupil made & mista.ke in.
the begmnmg. af the week and all his work t.hat- week
euﬂ'ered Irmn it. . If monthly assignmema are given it
wn.u mean theb such mistakes ean on].y be painte& out ab
the end of the manﬁh when the t»eaeher carree'es the work
and by t»hat ta.me M; mights ha?e be&ame wry mffimzlt for
the pupu +o unlearn them. '

Far %heae reapons. weakly asaigmwﬁm were given.
The. pupils were even encauraged o ghow :&heﬁ.r work more
frequentw to0 the taeacher and m eanault with hinm whenever
they were uncerhain about anything, RN, ,

By a woek's soslgnuent of work is meant that
gmount of ‘mrk which the average pupil can. cnmplem in
one week. This means that the brilliant p‘up‘iis will
n@mplate 4t 4n less and the aull pupils in more than a
woek.,  If new gssignments are handed out as soon as thosel
of the preévious week have been ec@mpleteed,". some pupils will
complete. the term's work in about half the time while
others will not be able to complete 4% at all. Under the
circrmetonces this was inadmissable as the class had to
be kept together more or leoss. © On the other band, the
mmi to hand each pupil a geparabe assignment suited to
his personal. yequirements was impracticable.,  Hence the
procedure adopted was %o put &n extra work for the betser

pupils while the weaker ones wre emeuraééd to put in
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‘extra time at home on their assignments. In studying
- the agslgruents 4in Apgend;x.A t@ﬁ;raadar will note these
%extra questions® ab the end of esch assigmment, except
- in the cases of & few vhere ﬁhﬁ»pupi1~1s adviged to
cant&nua jmmediately with the next week's assignment ab
«,the end of which he will find axtra questions. A few
.pupils did. thege extra questions msst conscientiously,
_a&&hough it meant verv haxd work An some cases.
| The third and feur&h merms @during which the
ﬁlaas wan9a the assignment method consisted of eleven
and nine ana,a.half.mﬁaks_r%apeeﬁiyézy‘ in‘she third

- term assignments were handed out for nine weeks, one

. weok wag taken up by the quarterly examination and the

- last weok was spent partly-iﬁ‘revising test papers but

~ assignments were han

mainly 46 allow those puplls whe had. 1agged bahind to
"set level with th@ rest of mhe‘elaea.w- The faat has
already béan menﬁianed~hhab the f&rat algebra aesignment
was @n;y,@aaﬁed»pub.&a~th§ third wéek thus giving only

. peven for the third Lerm, rh&é aﬁgérent irregularity
-coul& have no appreciable effect on nhe results,; for the
ressons slready mentioned. e ing the fourth term

ded Qubifgr,sgggamweeks. The
final exemination was written in the sighth week.
It should be realised that these mesigaments

_ were of an experimental nature.. On the whole they were
 tauna %0 be.toé ﬁuil-én&.ﬁga,lénsf~‘aﬁ least under the
"eiraamatanses: the éverage I,Q;:afvaﬁé class was 106,

For a class with & higher average I.Q. they may be of

- the righ& length. . As wes. men&iened above, the last

weck of the third. term had ¢ be ak&pned in the handing

',aut of new asclgnmenis in order to give the weaker
pupils the opportunity of draw®ﬂ$~1@val.

ST

l. V&da paga 25 a D L
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Aaeordlng to tha 1nveat15atar'a opinlon,
the best way ta geth an aasisnment of the right leng£ﬁ o
le for the teacher to do it himself in the same way as
 the pupil 1s emooted to do it end then w0 compars 1t
with the work of an sssigment which has alreadw been
found to be of the correct length.  Bub even then it
#411 be necessery to modify 1t in the Light of new
experienca. | | o
To obtain the best aaslgnmente 1s thna a
matber of experiment.  On coyrecting the work which is
?&@ﬁﬁé in weekly, h@@évwh;qh,migtggeg QeaurAmastAqgggg;
on such points the assignnents should bs mproved.
~Algo note-dawn\guesﬁipns which are asked~maa£ ofﬁeﬁ by
the more cleyer pupils, for if they do not underatand
it usually 1ndieates ‘& weak spot in the assignment.:'v
of é@urse, one has bo guard agazns% making them boo ?
. 'Bulky All uﬁneeeésamy sideazasuée and ﬁrivial dis;
| f”bincﬁiane should be avoided. Gf haeessity will the }
vt.eadher be éalled upon ta he].p the Wéaker papns more
often: but an attempt to augment t.he explmtmns 1n
the assignments to suit ‘them will only result o
_careless reading by the better pupile for they wall
congider 1t unnecessary to follow written explanations
about things which they can explain for ﬁkemsalves.,uﬁq
o | several alterations are ﬂeeessarw 1n the
’asaignments given in Appendix A, as appeared from
" questione sgked by the pupils, the mistakes they made
‘and bhe time they required to camplete eaoh. | rhe
"7;iv3xamples éf pe&nﬁs with respect to whxeh

aach alterations are necessary:-

{3y Fourtesnth week geomebtry: oo lang.
Tenth week geometry: btoo long.
‘Sevelith week elgebra: too shorg. -

- {41) Twelfth weem geometry: put Similar questions
' gteaether - numbers 3, 4; 6, iz,

(111) Second wesk algebra; state units of scale
" in témperature graph, Take Scale along
vertical axis only betweén 60°F and 80°F,

4 i



(1v) Sixbh week geométrys insext explaﬁations
~ of the word "diagonal . Never say .
AABC=2 15, Ls., bul say: the Lg. of
AABC=2 rb. Ls.  Inseriy question 10, p.6k,
under compulsery questions., In coﬂnécwian
with quegtion 11, draw attenbion Lo the fact
that censﬁruc%i@n 1ines should not be
erased, , L
In drawing up each of these as&ignmanta the
follewing podnts were kept in view: |
{a) It should provide s linking up with the work
of the previous week, perhéps by mesns of & short
stmmary of it, or in some way avouse thé pupil's interest.
{b) It should state the gosl of the week's work
ot give & short rev&ew of ib, briefly inainating ite
natiuxs, ' , S
‘{e) It should contain definite instiuctions abous
the work, roférence to text books and necassary -
azplanatioﬁac ' -
C (@) Ib should stave which quesui@ns have %6 be

aﬂﬂwﬁ?&d.

, 1% wae cansidered Amperiamﬁfthai, as rarsés
pesaible, &hs forn of the aasianmant ahnu;d ba of &
standard ﬁype ﬁa that on reeeivxng it uha papml would

kn@w exaeﬁly where to look for every&hing,v.‘Algg,ga -

referring to previous assigpments he would have no
\dif£$eu1ty in flndiné-whaﬁ he'wasﬂleokmns £er;_ Such 

a systema&ié form would save much a&mless read&n&. S
Wh&le the aim was to maintain a standara form througk
the nabure apd divisloh of the w&rk did not always permit
1t. The writer realises that hhe aasxj;;
~ Amproved eansidegably from this point of view.

- They were however drawn up aa elearly and

out,

ents csn be

_d&finiseiy ag possible. The uhmosb @ara wae exercised in
the choice oﬂ words and mehhsds or azplanation. |

Funﬂamenﬁala wers stresseﬁ‘sa a8 to s%and out amang pointg
Luportance. Anwah@empﬁ was made to maintain

of secondary

the intersst of the pupile by means of practical problems
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and illustrations out of everyday-life, .In short, &
the idea was to incarpara%e in every aﬂsigﬁmént all the
ge@d points nf a good ¢l&866le8$@n ag weli 43 thase of
& cléarly wri@tan explanation. | {

It was negessary to make the 1aagnagé
expeclally axsar'an@-simple, a8 the pupils were all
- Afrikasns-speéaking snd some of. thom wa?a“ﬁﬁt\cémpleiexy
ab home in reading English. o
lg'&akes.sg@e time bef@ﬁﬁ“pﬁpilé.gﬂﬁ'uﬁad to
work on the individusl method.  Bome of them sequive
. wrong habits; they may even try bto answer questions
 without having read the explanations oz ‘the text-book.
1% was necegsery bto instruct them sn the following

linssp  "Do nobt be sablsfied after having vbad the
sxplanstions once. Read them egaln and again until
you thoroughly grasp what is said. = Everything is said
with a purpose, - Henee 4o not naﬁﬁiﬁueuﬁnﬁil‘you o
eompletely understand en explanation., Parts which are
stressed are all the more 1mportan$ and éhould be kept
in mznd continuously.” ' o

"y szmplify and apeed Up th@ waekly earrectien
of the pﬂpffs* wwrk ‘the inveatigatbr,fouﬁd 1% essenbial
%0 have eaah assignment fully worked out in aacordance
‘wiﬁh what was axpeaﬁed. In Appenaax A (pageiﬁﬁa the
reader will £ind the tenth week geometxy worked out
"113# this, 'Qf‘courﬁéj it meaaa\ext?a:ﬁﬁrﬁ.faf‘tﬁé
teacher but thet is compensated foF by the time saved in
the correction. | | I

Tha ﬁeéeﬁer who fira%‘qﬁgéﬁpts gé;d;aw up
assignnents will object to the grest amount of work
that 1t iavolves. Thé typing éndﬂquQOS&jllgg iﬁ?alvaé
é#il& extra labour as well as aXpéaﬁe *_#br_ﬁhé_eiflclegé
vfgggtgg-f;d of the individusl method the school wizl need

6 typisb. But once the maghinery has been seb going
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the teaaher will have mach less work, although, as has
w
al&ered from year Lo year in tha 11@@& af new experxenee.
Lan&s is a study

been aaid, the ass&gnmen%s willﬂhave tq be aentln;z

Te drew up satisfaatamw ﬁaaf;?
in itsélf. ' It is an art which many wmll never master
1y but on the other hané orie may trgly say of 1t
that 1t cansiats of 99%4perapiration and 1% 1BQp1ratian.

'Thera ia however no r&asan why aur teaehermtraining
1nat1tut10ns should nat gtve intending teachers a caurse
'in the drawing qp af aasignmants whsther ar not 1 is
required by the achoois. t it 48 hmped thah th&s 1nvesti--
gaticn will show uf what invaluable aseistanae tha
aesignment nay be under eertain circumstanees and that
the taacher whn has reoeived some_gsneral guidanee in 1te
.drawing np will have & great advantage ever othera.;

.DIBﬁIPLINE ANB AT&OﬂPﬁERE IN GLﬁﬁS~Bﬂ0¥5. GENERAL
, C@NDITIONS.

e atminotis .":

| B Durtng ths six monmhs @f claas—%eaahzng hhﬁ

dieaipline was rairly rigid. A ﬂﬁf&n&tﬁ anmdund, t home
wOrk wes @iven two times per week Eﬁd any mﬁglect had
to be eompenaatad far by work in %he dﬁ%entian class. .

Dﬁring the ﬁix monbhs éf iﬁﬁiviﬁnal “work thé
disé&pilﬁe was not so righa. Eaeh pupil uantinuad wi&h
nds essignment in Bl own way. They were sllowed to
aahsulb thedr friends if they did not disturd the others
and could move about n the room st will. On very few
gggasgggs did 1£,prove negessary t&‘ﬁéil‘&ham‘@@ make
llegsgﬁisa. The’atEQSphsré‘waB usugzzy one of work and
the few occasions on which they were reprimanded resulted
frﬂm arguments goncerning their woﬁk. _

It was felﬁ that tt.wauld have been a gpod ,
1&&& Lo remove the benwhaa out o\wthe;rpstgaﬂ;gé ro;

1. In Appendix E & fow algebra assignments are given
- ghieh were used with the S5td. IX mathematics pection
ef the sahoal whe:e the 1nveetigati@n‘was earrie& out,
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but this was impo$sibla as it wnul& haye 1ntsrrered ‘
wiﬁh,theanemmal routine of the sghac;.. Aagnee the
eaﬁdiﬁigﬂé aﬁder whﬁ@h'thé ﬁlasé~wvrkéﬁfwer§'ﬁha'@ame
a5 during the first eix months, The glass-room, the
¢lass, the teacher; the perilods, the text<books -
| everything remsined unchanseﬁ. ' Inst.aaﬁ. of lls‘be'

o ‘the tescherls @&planatiens for a. aonsideréble ‘time
eVBmy day, the pupila were busy with themr asaignmenta.
It meant no formalities, no &ommamﬁ$‘~"b§§'§hﬁ full
smolint. of time was utilieed for work,  The f&ét”ﬁﬁai-a
definite task was seb for eaeh week made @ll the aigﬁarBRQ
= 4t made ¢ach ohe in the clasgs work o

| On two ogcasions only was it necessary to .
roquire two pupiled:to come and do Bome work after
#chool as they had been neglécting thelr mathematics.

| ‘Some of these children came out of very poor
.hemesga' in one or two cases the broemetick played &

; jmportent role in tha,housahmld. :@ﬁﬁ-?f“‘f‘“i

,ﬁ;} % that with such méaauﬁee beins appl&ed &t home,
the freedom in schogl would be pbused '« but it wes not
the ¢ase. In addition, the other teachers of the school
malnteined a fairly rigid discipline; rescried very often
to detention clasees and other forms of punishuent.
One could have expected that this would have caused the
pupils to neglect thelr mathomatics assignments.  Bub 80
seger were hhey to complete the task sed for esch week
that they seldom ceused trouble, excépt .for the two
casés mentioned.  An impordant factor An such work is
the satisfaetlion which it affords & child to hand in & .
gonorete amount of work to be eorrected eéach week,

A practical advantage which was experienced
in having the class on the individusl mebhod concerned

;15 Pupils § end R:- see A@péndgg q,.,
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sbsences from school. Pupils F and G were absent for
sbdut & month as the result of sore eyes. When they
returned to school they were told to continue with the
sssignments where they had last stopped. They were also
told to delete some of the‘axamples.‘ They put in some
extra work at home and caught up with the rest of the
clags without any additional trnﬁble to the ﬁeaaher;
What ie more, Tablé 2 {p.as ) ghows that they did
relatively well on the individual method.

Pupil Q was also abgent for six weeks as a |
result of sore eyes.  After he hed come back he did not
geem to meke any progresa. He legged behind'thé others
t111 the end of the year and were it not for the fact
that he was required to go to thb‘detenxian,claaé for
quite & few times he would have lost more on the others
Anstead of gaining. A scrutiny of his class percentages
{Table 3, p.52 ) will however show that he detericréted
all round. Hence his poor performanceé cannot be
aﬂcribad entirely to the assignment method., It appeared
at f£iret that he had lost coursge, but eventually it
peemed as if it was due more to lazinees than to dnything

glse..

INDIVIDUAL PERFORMANCES ON_THE INDIVIDUAL METHOD.

Before turning to the statistical part of the
investigation in the following chepter, the reader is
given below a general idea of the pefformaaea of each of
the nineteen pupils on the individusl method., For mbre
generﬁl information about eath pupil he should sonsult
vAppEﬂéix G+ The pupils are named by the letters of the
alphabet in the order of thelr relative improvement -

1. S¢e Chapter 11I, in particular Table 2.
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 on the individusl method. = ‘In a few cases certain -
fadtors such as héalth are‘namea‘whléh-mighb:hQVe':-f
1hflusnced the pupils" performanaes ofi the individual
method. ' :

ns A, D end E: Tiree girla. Handeé in excellent

wark every week., Very naat. ' Pupil A slower than the

GFhQP;PWOo Pupils D and E tried the extra questions
vary\ertea. The questions asked by them showed that
they hed a 500& gragp of the wcrk Pupil E eapacially
did very thoruugh work There 13 little dcubt that the
1nd1v1dua1 method suited tham.

Pupil B: Boy. -Did good workj the faots that he e
gpeblally talented in ' mumber  and that ke was rather

old Por his ¢lags may have had something to do with 1t.

Quite sstisfactory.

: ‘Theipr ¢sges have been discusséd above

'(sore eyes). Work quite satisfactory.

Pupil H: Satisfactory. At times tended to walk abaut

too much in the class, diseussing with others.

Pupil I: Very weak, Seemed ta,haVe been completely
-lost with assignment work.  Average score throughout
year T 25%, His relative improvement of +5 must be
due to ehaﬁﬂe, in so fer that'thé individual method tests
contained by chance & few more questions which he could |
do then the ”claseatea@hing" tests.

q u._i_J-- Exoellent.‘ Best 1n ¢1ass. S Always firet to

éoépléte the week's aasignment. Did most of extra |
questions. The faet that he suffers fram aathma and
that 1t s usually traublesome with the comins of summer,
‘gayhpe %hg‘pause ﬁha& he‘showgd‘a smaller relative
improvement than the abeve-named‘pupils.i According tov
his father it definitely made him irriteble and listless
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durinig thege months.,  Judging from the standard of the
work he handed in weekly, the individuai method
definitely suited him, perhaps best in the whole slass.

upil K: Satisfastory.

jufil L Naﬁ samlsfaatany.: Hia poar handwr&ting and
unsyatematia habits were dafini%e handieapa 1n the
1ndiv1aual work. Very untidy.

o e b
= u“ @4rd,  Not very satisfactory. - Very slow -
%o work very hard. Extremely poor home gircumstances -

depraased undnrfed appearance - mighx have arteeted
perrermance pn individual methﬁd

Subnormal intelligence. Peérformance so

poor that a change ef method could hardly have any
effect on 1%, soraped t.ogether a few chance marka in

the tests. Similar ¢ase to Pupil I = ohly much worse.

¥51£§)9§\ Quite sé&isfa@ﬁoxg{ Freéﬁéﬁp;y gongulted
the teacher when he could not understand anything.
Very hard worker. . Poor health might have affected
individual method perfarmancé.

- Very unsatisfactory. - Untldy in his work:.

it secemed as Af he slways copied down some of the
work from others.  No interest in work. - Individual
method does not sesmvto suit him, |

Ahaent from school with sore eyes for six

-

weeke. - Gould make no progress after his return.
(see avaﬁ)i' Individuai methﬁﬁ will defiﬂitely ﬁst

‘{g i1,Rv Very unsabisfaetory. Untidy. (Similar to
Pupil P) | éauld‘not be trusted to work on his own.

Teacher s,hqw see his work dsily.



S
pupil Si Uneatisfactory. Extremely slow.  Although
éncouraged to hand in work earlier he always lagged
behind, . And yot he seemed to tvy his best. He

aaldam asked for an QXplanation of anything., It is
very difficult ﬁo find a reason for the very big drop
iﬁ his markﬁ; Whenever- nything was explaingd to him
,he éaad fyés? in o very understanding manner. His |
dayoareaming disposition 25 well as his 1nabilihy‘tc
féllow written explanations with eage maght have -

1nf1ueneed his performance._‘ Qg ;heiwbp;g hp‘wgg.gf
~prnblem to ths 1nvestigator.

- ok e e e
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CHAPTER III.

DATA: SOURCES AND COLLECTION.

Having outlined in brief the object and nature
of the investigation, its limitations and possibilities,
and the conditions under which it was carried out, we
next come to the actual data and their collection,

Thege will be dealt with under the following headings:~

I. Mathematics Scores: class-tesaching scores and
individual method scores.

II. Clase percentages.

IIX. Intelligence Quotients (I.Q.).
Iv. Tenacity Coefficients,
v. Incentive.

vI. Soclo~economic Status (S.E.S.).

In addition, further information was collected
about the nineteen pupils with regard to the following:
Health, school-record and their personal opinions about

the individusl method.

I. MATHEMATICS SCORES.

During the year that the experiment lasted,
the Std, VII claas used for the purpose wrote the
ordinary school examinations at the end of each term,
and the marks so obtained were used for this investigation
The mathematics marks of the first and second terms will

be called glass~-teaching scores and thoee of the third

and fourth terms individual method acores.

The fact that these examinations were part of
the regular school routine and that the marks 8o obtalned
were put on the pupils' reports, was sufficient incentive
to make them do their best. They were unaware of the
fact that the marks were going to be used for the purposes

of an investigsation,
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- On the other hand; the investigator took

special preﬁéﬁtiens in setting and marking the papers,
in order ts secure marke which would be as far as
possible & true reflectian of »he pupila pragrees in
mathematics.l‘ |

" Each of" thaee quarterly tests. consiste& of two
papers - on¢ for geometry andv@ne for algebra « each of
1% nours, except st the end of the first teérm when one
cambine&:paper'af?l%.ﬁaurs-wéS'&ivenﬂféﬂ‘alaebra~éna
geometry,  Full aetails a8 regaras these tests and the .
asgignment of marks are. given 1n Appendix B.

| In aetting the papers no conel deration was given
to whether the inﬁividual or claes-teaching method had
besen used An the preeeding tenm; The aim in each case
wes to tast the pupils‘ progress in the work done up to
the time of the test. The whale field was covered as
far as poasibia.wnileqsimilaruquesﬁi@ns‘were not glven
in ths game tesb,

In marking the utmosgt cars was taken t0 keep
the game standard throughout
(1) The investigator first answered each test
paper himgelf, then sllotted marks to each step and fixed
how many marka were ta be dedusted for, each separ&te type
of miatake3 e.g. twa marks for an arithmetical error ltke
wrong aﬁditian or multiplication.
{11) One, or in smmépases two queations at a timeih

were marked throughaut the nineteen papers, then the

next queetion and 80 on, This preaaution is nat usually

h&stery or languase, hut At was taken in orﬁep’ta_epsure
camplete fairneas throushcut tha marking.,  In connection
with thie, attention may be drawn to the fact that 1t |
was a.distinstdadyantas@,ﬁa,have,mathamat1¢$,aa the |
éubgect.qf,investisaﬁlqn,uéawits teét e@@?es_are much
m@ﬁexréliable thén,thosew¢f 1aa$u$gea‘Wherewﬁhs.examiner'é

"personal equation" asssumes considerable proportions,



Except in the questions on graphs and accurate con-

Ay

strudtions, thorve is very small poseibility that the .
marks of two examiners will differ appreciably once the
scherie of marking has been decided upon, because usually
it 18 a question of right or wrong. Hence the mafks
obtained by the pupils in the four tests may bé taken
to be completely reliable, at any rate as far s the
marking iteelf ie concerned,
 The seme type Of test was given throughout the

year. Of course, they became more difficult towards the
end ‘of the year when the work beceme more advanced,
This is partly the reason why the average score of the
last six months s lower than that of the first six months.

It is unnecesdary to discuss these tests at -
further length,  Suffice 1t to sy that they were drawn
Up and merked in sccordance with present day techmique
and requireionts in thie field,

The teste were written in the olags-room
under the eupervision of a tescher. Pupils occupled
single deske, The test pspers wers cyclostyled and each

pupil handed B COpY. .

ABLE I: . .
‘Table -I gives the mathematics scores obtained

at each of the quarterly tests. . Full marks.in.eaah_cage

of the firet two teyms:  the class-teaching scores;
ﬁalumn 6 gives the Bum@ﬂthe tarks of the third and fourth
terms: the individuel method seores. . Full marks for

céiﬂmn%wﬁmand,ﬁ are -therefore 200, mhe,pupi;a,arﬁ nemed

by the letters of the alphabet.
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TABLE 1: MATHEMATICS SCORES obtained in quarterly TESTS,
CLASS~TEACHING INDIVIDUAL METHOD
Pupils|lst {I'emJ 2nd Term :o;zaé ?Tzégze 3rd Term 4th ‘I‘em; gﬁ%&é‘e?‘;ﬁ
1 2 3 4 5 6
A | 30 | 40 70 40,5 45 85.5
B 50 51 101 52,5 56 108,5
C 35 45 78 44.5 44 88.5
D | 53 58 121 54 58 |12
E | 55 59 114 58,5 2 |107.5
F 43 51 94 40.5 46 86.5
G 37 46 83 39 38 77
H 50 47 o7 475 36 83.5
I | 19 26 45 22.5 18 40.5
I | ® 72 151 70 56 |126
K | 56 | s5 M | 485 | 42 | 90.5
L | 4 42 86 | 38.5 29 | 67.5
M | 18 47 65 30 v | 4
N 10 22 32 15.5 5 20.5
0 a7 63 110 39 33 72
P | 14 43 57 20.5 7 2745
Q 45 46 89 32 20 52
R 30 59 - 89 29.5 16 45,5
8 (g’ - 64 135 54 22 56
Totsl 1718 1396
Average 90.4 T35
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- The class~teaching average iS*Qcié‘wbile-the
individual method average is 73.5. From this one might
have coneluded that the individual method ie not as good
as the alass»teaehina metho& « 8t leaet as far as
examinaticné results are concerned, It has heen polnted
out that 1t would not mean that the inﬁividual method is
the iems desirable mebhﬂd of the two because 1»9 1mmediate
resulte are not as good: 1t might prove mare beneficial
in the long run and might &ven give the pupil a better
,un@eratanﬁing of the subjeet*_ How meny people do not
pase examinatione with, flying calaura, anﬁ.yezfge§eﬁsyeare
they have forgotben almost everything about the - aubaeet.

But even as r%garaa axaminatien resulte 1t wauld
be wrong to conalude fr&m a comparisan of ¢olunns 3 and 6
of Table L that the imi&vidual method is nat as effieient
ag the clase~teaching memhaa. A scruting of the:elass
peraentagee given in table 3 shews thau they also aéarease
‘towayds the epd of the year, althaugh te a smaller extent.
Thig mey be aseribed to the fget that in std. ViIL wswef’al
new subjeggﬂ\arewgtartgﬁ, the_pupiie;an%er_a.new aqhéal\
and hence have new teachers.  In the beginning the
. sammzmtiana e Of necessity very ':elemen%aw, but ﬁéﬁaﬁé
the &nﬁ‘af;theJyearuwhen;@Qrema@vané@d,éubjectnmatte{- |
covering a wider fieid is -.3%1&@@3‘ the test scores “
awzieaae» ~ fhie fact will appear when. gomparing the
'quaﬁ.gﬁl:v examination marks of almost any std. VII ¢lass
in almost any sehool, and.sspeclally is it the ease with
@ubje@te,iikﬁ_m&thematias.and.é@ienﬁeﬁ.; It mey be due Yo
@thar rgasons. than these glven above, but; 1mper%ant from
an 1nﬂivi&ual method point of view, it proves that the
Geeronse in matheématies scores in the second six months
does not negessarily indicats that the individusl method
_is ineffiolent. It would even be doubtful whother such
a c@neiua&oﬁ would have been admissable if me ptandard
of difficuliy of the four tests had been exactly pro-
portional %o the degree of advancement which the clase
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_ hed reached in the subject at the time of each test,

 _Such a proporti@nal atanaard of difflculty is not claimed
_for th@&% tests; and ﬁuch atandardised ‘tests were not
‘availablea | | | _

| - They were however, B étnecégsafy for the purposes
of this investig&t;pn,:agwits_aim s not to compare the

274@#@?&@@'marka_pb&q;nﬁé,hg.;ndiitéual and clags-teaching

| methods.,  As was P@inﬁﬁﬁygﬁtiﬁﬁﬁha pf9V1QuB 0h&Dtefi |

& amffémaﬁt technique will have to be used for such a

eomparisan, namely twa paﬁallel elaeees an 1na1v1dua1 and

'claasbte&ehing methcda resneetively.‘

o '&: The aim af this 1nvestigation is to compare the
relative progress of pupils on the individual method with
~ other factors such as tenacity, ,;ncent.iyeé, S+E.S. and 1.Q.
| To facilitate such & comparison the following procedure
was adepted: o L |
The individual method marks were weighted B8O
~that %heir:aﬂgr&se&_bsaﬁme,@hekﬁage as that of the
.vqlagsét@aehing ﬁar&é5 %hat 1s, 90.4 instead of 73.5
B The weight&ng was aone by the following sinmple
‘prqp@rtion methoﬁ* gappilﬂaia,mark;;e,used in the example;
 If ayerage mark 15135, then pupil & seorgs 85.5
S 90.4
85,5 X s

= 105-

e .



TABLE 3: RELATIVE IMPROVEMENT OF PUPILS ON THE INDIVIDUAL
METHOD.
Class-teaching | Individual Method| Relative | Rank
Pupils soores scores (Veighted)| Improvemt} (Rel,Impr.
1 2 3 4
A 70 105 +35 1
B 101 134 +33 2
c 78 109 +31 | 3
D 11 138 +27 % 4
E 114 132 +18 | 5
P 94 106 +12 6
a 83 95 +12 7
H 97 103 +6 8
1 45 50 +5 9
J 151 1558 +4 10
K 11 111 o 11
L 86 83 -3 12
M 65 60 -5 13
N 32 a5 -T 14
0 110 89 21 | 15
P 57 34 -23 16
Q 89 64 -25 17
R 89 56 =33 | 18
8 135 69 -66 19
Total 1718 1718 o]
Average 90.4 90.4
Note: Pupils F and B are panked as 6 and 7 respectively,

instead of ranking both as 6.5
relative improvements, calcula

t

because their
ed ocorrect to one

deocimal place, are 12,4 and 1l1.7 respectively,
1

which show a

to one than to zBero.

fference of 0.7 and this is nearer
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This means that ea;h of the seores 1n column 6,
0ud
ﬁable 1, wcrs multipliea by ;;«« or 1.23,

”*a showe the resultins 5@0?953 given ecorrect to

" ﬁhe neareﬁt ﬁh@iﬁ mark..; balumn 3 shows the aifferenme |
betwaen olass-teaching an& weighteﬁ inﬁividual methoa |
‘ﬁaores and thus represents the relative 1mprovement of |

" puplls on the 1ﬂdividua1 metbad oti & basis of equal N

L aversges for individual and . 31a99~teaahing eeerem. o

| “Puplils A to J %hww positlve impr@?ement on this

‘basis, while pupils L to S show negative improvement, that
is, ﬁh@ir,perxarmaneea.arewaelativaly worse on the individu

'-meth@d‘than“thqsg_gfmpupgls,ﬁ to J«  The total positive
improvement is QQQal_@eAthe.t@taljnagatiVe,amprovemént‘ 
beﬁause Lthe average marksiﬁféalumne 1 and 2 are thé same:

. as & result of the weighting, |

, Oolumn# 4 shows the rank of 1mprovement~

© pupil Aﬁ@mprave@“rglativeiy~m¢ﬁ$¢ pupil B.gecond most and
pupil 3 the least. "The rea&ef shaula ﬁﬁﬁe that the ﬁupiis

‘have been nam&d by the 1etters of the aiphabet accérding to
their ranks of 1mprovementa _ ”hus whenever pupil A 15
’menbiened, we Rnow Lhat it 1@ the pupil who made relatively
the most progress on the individual method, while pupil O,
for ﬁk&mplﬁa.maﬂe4r91&tivei?'emaller.impfﬁﬁemehﬁ‘thaﬁ,all
those who are named by letters preceding O in the alphabet.

REABON FOR WEIGHTING

The procedurs ef weigh*iﬁg the acorac hag
eiimﬁﬁ§$ed the effests of unequal gverages for the first

and eeconﬂ gix manths of the year, which might nave been
aua to oither causes than mere&y & ¢hange of methe& - aausea
such as thefn@wneaa;ef_the subjeut in the beginnins.of the
yetr, tﬁsum@re'a&vaﬂeed«W6@kﬂan&.ﬁlﬁer.field\ﬁhiéh ha?e‘4
to be tosted towayds the eni of the year,
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Since standardised tests were not used and the
scores were welghted, we are not justified in talking of
gbsol&ﬁ& 1mpr9?aman$§.,@Qlumnsﬁ.shbws r@laﬁiva improvenment
that iag'ﬁhe impr@vémenﬁ éf each pupil in the @laas in
velation to th& improvemeﬂt or the other pupila in th@
Gl&&ﬁa_ Thus whenevaf ”impravement" 19 mentioned it
. will mean rmiative 1mprQVGment" |

For the correlatione of Ghapter IV, the method
af ramk-differanees is uaed for raae@ns statea there,
Vhence the vank af 1mpr@vement (aaiumn 4. table 2) is
need mnstead of the imprmvement acores themselves |
.<(cnlumn 3)., Tha rank af 1mpravement haa béén affected
be the weighting buﬁ,n@t t@ 2! very great ex@ent, as for
example the 1mprovement sﬁares ha?e been. ' Hence the
praeess of waighting will n@t infiuenee the resulta
cansiaerably._Q The rank of improvement as obtained by
this methad appr@ximates mere naariy to that obtainea from
| the percentage improvement geores, than the rank ‘of
ﬁlassuteaching scopes from the unwe&ghtea indifidual methac

ﬁ@@raas.].Ehe‘r@aﬂer“eaaqvarify,th&s,trom the marke 1n -
Ctable 1, - o |

?‘@f eaah p@pil for the four quarterly ex&minations.

Each class pergentage ip obiained by adding the separate
marks (tobal 100 in each gase) of the six subjects Bf

the @ufrieulumu~.ﬂﬁrikaané; Faglish, History, Science,
Jethematics and Germen or Bookke¢ping and Commergisl
prithmetic - and then dividing the total by six. The&e'

olass percentages are used to get the class position of .
~@sch of the puplls e ig shown in column 6.

L The irregular,ﬁisﬁribﬁtian,65 thé marks should

not be teken as a dieturbing factor, for, as has been
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pointed out, thepe 19 puplls constituted the mathematies .
geection of the Std. VII ¢lase which @Qnsistea orv55fpupiis,

The 1ntellignnee quotients of the pupils were
ahtainma by means of the South. Afriaan Group Tod: of
vrﬁteiligenoe. - Forms I and II were‘uaed, fifteen min&%es
rest was allowed between pa?ts 1 and 2 of the. test ana all
the other neceseary pwagautiens wore taken.-\,”'y:jhagm

Tbe,tgst,was,giy@n_aﬁ_the end of thé yéa?w:'
(10th December), . Pupils G, P and Q wope absent, Pupils
?'ana Q wore given individual tests.-but as pupil ¢ had
1eft the school the. week. be@eve. his I.Q. was not obtained.
He had to be eliminat@d in ell. correlatiaus where 1. Qa

was c@neerned.,
| A few of the others were also given individual
‘tests in order to verify the results of the group best. .
Ag table 4.1nd1¢§$é95-theee,r@$u1tﬁ shﬂwwextranrdinaryv
gimilariky.n. $&3;1na1v1§ua1 test used was the "Kaap-
provinsiale Indiwlduele Intelligensieskeal vir Afrikaans- .
_sﬁrekenﬁegxinﬂﬁﬁé,?.pﬂbiiéhsﬁ,igHLQEQbyvthé'neparﬁmaﬁt of
Bducation of the Cape Province., .

Table 4 also shows the sex and age of each
of the pupils. | o '

' It may be ncted here that the average 1ntélli5ence
of the group 1s 106.2, which is ‘rather 1ow for such a
,greup, campare. Tor example, the average intelligence
_-quetiénts of 125,4 and 1237 of thﬂ $td, VIX mathematics
, sestieng ef the two uﬂhan sahaois whare tha seaond,part
af the investigaﬁion was cafried out .

. Acsbfﬁing 9. ﬁhe 1nveat1gater's Ju&gment the
1nte111geﬁae of pupil ., B is. higher than 99. altheugh this
judgment might have ‘besn influenced by the fact that this
pnpal,1s.speeia11y,talenﬁe@ as_regards mathematics.

{sontinued on page 54).

1. Vide pp. 124 and /27
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CLAL . PLRCINTLGRE

( Average percentages for zll subjects of
curriculum).

Flrst Seeond| Third Fourth
Puplls Tern Term Term Term fotal Rank
1 2 3 4 5 6
A 4945 5943 59,6 55.5 223.9
B 51.8 583 5645 45.3 216.4 6
C 40,0 5445 48.5 42.2 185.2 14
D 40.2 5045 5.7 | 56.5 198.9 9
B 5448 64.2 57.8 54.8 231.6
F 51.8 5243 61.3 54.2 219.6 5
G 42.5 58.7 45.0 48,2 194.4 11
H 43,2 45.7 533 42.0 184.2 15
I 35.0 34.7 34.0 32.7 136.4 13
J S54e3 64.7 64.0 56,2 249.2 1
K | 533 | 53.7 51.5 | 47.2 205.7 7
L 51.8 60,0 59.8 54.0 225.6
K 553 5643 46,2 47.2 205.0
N 21,7 21.5 22,5 21.5 87.2 19
o) 39.3 57.2 513 47.5 195.3 10
P 32,8 44.8 39.2 3367 150.5 17
Q 5443 49.0 39.8 24.8 167.9 16
R 51.5 51.0 45.5 46.0 194.0 12
8 41.7 | 56.3 46.0 | 42.2 186.2 1%
Total |874.8 [ 292.7 983.5 5042 5657.2
Lverage| 45.0 52,2 49.1 45,1 192.,5
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TABLSE 4t INTULLIGENC< QUOTIENTS.,

INTZLLIG.NCE QUOTIZNTS
Sex,
Puptls | © | @ g1 | Test | et ]  memk
1 2 5 4 5
A 16.1 t) 104 - 13
B | 16.9 B 9 | - 16
o 14,8 B - - -
D 14.5 G 121 - )
E 15,10 a 109 - Te5
F 16.4 B 110 112 6
¢ 16.2 B 108 - 10
H 15.11 B 114 - 3
I 153 B 100 - 14.5
J 14.10 B 112 A - 5
K 15.3 B 108 - 10
L 14.4 B 116 115 2
M 15.0 ¢ 109 - Te5
N 17.2 B 80 - 18
0 18.12 B 95 - 17
P 15.1 B - 108 10
Q 15.0 B - 106 12
R 16.3 B 100 100 14.5
8 15.2 B 113 - 4
Total |298,5 4 girlgl 1912
Avaragfl 15.8 15 boys 106.2

Note: 1l. Column 1 glves agee 1in years and months!
16.1 neans 16 years 1 month.,

2. For pupile P and § the individual test gcores
are taken; for the others the group test
ecores are taken.
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Hﬁfﬁfﬁuﬁately the appnrﬁunity wés not avaiiabié;ta7

give him en 1ndividual teat, The fact that he was

fair&y elﬁ; 17 years 9 menths; misht h&ve affeeted

the Péﬁﬂlﬁ‘ j The same applies te pupil O¢ | @n the
“'Whala the clasgs w&a to@ ala for the intelllgence tests
-‘to be very reliable,

TENAGITY GOEFFICIENTS.
Achievemen@ in echnal and znteiliganee do not

always correlate very nighly - gome very 1ntelligent
chiléren may ehow no cutatandﬁng perfcrmanﬂe, while others
with mueh lawer IwQ@'G may do very well. Thie apparent
diserepaney may be due %0 faulty measuraments either of
1ntell1g@nee ar efmaaﬁiévement, but more probably «~ indeed,
_we may be. fairly eertain of it - it 15 the naﬁural result
- of cther factorg, Ghief anong wniah ﬁre cartaim traibs or
types of behaviauv whicn are pepularlv aasignated as
"1ndustry s "pewseverance”’ ”ambitianﬁ' “dispoaitlon toward
work" and B8O an." Wo are more aoneernea with the firat |
»gwaf indmsﬁry (or diligence) and pereev&rance. .5'
| : One often hears. of 8 boy who is not very

intelligent but is Very auacesaful because of hia |
persevering and in@agtrﬁ@gswﬁiﬁpasitian;H,ari_om;tpe.
oﬁhgr"haﬁd~ of é very intelligent boy "wha has no back-
%Oné;fi It is truﬁ that 1n the pagular c¢onception whiech

" 1s mo often vased on inferencea from individual obeervaﬂ
ta”tione, such igolated ceseg may hacome the general rule. B
sceording to certgin,invesﬁiga%iomg, 1t is probably nearer
the truth to say thei the most intelligent p@pilé\are in

the majority of ¢ases alsc the most persevering.

1. Almost sny. corpelatian bebtween school marke and I1.Q.'e
will confirm this statement.,  See also gorrelations
between I.Q, and mathsg scarea, and between I1.Q., and
¢lass~marks on pp o/, Ves. 9,9, I4

2. 8ee, for example, "Gifted Children" by L.S. Hollingwortk
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It may however be possible that factors sguch
as perseverance and diligence will play p relatively more
important role in successful individual work than in
successful suX class work. Some puplls find it harder
than others to concentrate on their work and 4o persevere
‘wlﬁh what they do if there is not the continual stimu-
laﬁian,of the teacher's volce and personality. From |
a purely logical consideration one c¢ould say that such a
type would not do well under the individual method where
he is thrown on to his own resources.

To verify such s conclusion objegtively would
require some technlque of arriving at an evaluation of
the amount of perseverance or &iligence passéésed by
each individual,

The 1nvestigatq#?§irst”aﬁtempted to devise tests
by means of which one could find a coefficient of tenasity
for each pupil on the same lines as intelligence tests,
without the intention however of standardising such tests
as it would have been impossible under the d roumstances.
But the idea was eventually given up, as all possible

tests seem to test something else as well as tenacity.

‘Henee a.1¢Esngbﬂ@at1ve,prééédur@ waa followed:
the teachers of the achool were each requested to estimate
_the;pafaevaranae.ef;the‘aeparate.puplLs by giving them
marke aceording to the following scalei

~ Pergeverance Socale.

‘P.
5 very persevering.
. 4 persevering.
3 averago. .
2 1little perseverance. .
1 very little perseverance.

b

Similarly they were requested to estimate the diligence of
each pupil according to the following scaleis



5 very diligent {very hard warker).
4 diligent {(hard worker).
% average.
-2 1ittle diligence (lezy).
1 very iittle ailigenee {very 1azy).

' For the sake of uniformity and to help the
teacher, the terms #perseverance’ and "dillgence” were

defined as followas

'1Pérsév$i"néea the quality of tackling hard work
L ~_or a difficult problem and keeping at
4t ti1l success is met with.’

_Hindustny: steady spplication to work;
~the quallity of the geod hard worker.

Actually the estimates of perseveranne
corresponded very cloeely with the estimates of diligence
except in a few cases., Hence the two estimates were
¢ompounded t@\fbrm.ene.estimaﬁe-af tenacity. By tenacity
therefore, is meant readiness to work and the ability of
gontinuous application.

, The average estimate of the tenacity of each
pupil was divided by ten and the fraetion.ao7abtagne@'_
was called the coefficient of tenacity., This meaaé ﬁhét
,&he-@ﬁount of tenacity varies from zero to one. . The

procedure will become clear on consulting tables 5,

CGolumna 1 to 6 in tabies 5 and 6

glve ‘the teachers‘ -éstimates of the pupils' perseverance
'and diligerice respectively. golumn 8 gives the éveﬁage
estimate., | |

Table 7 shows the tenmacity coefficients:
colunmn 3 is Qbﬁaiﬁeﬁ byha&digg"calumné 1 and 2, and hence
its meximum merk would be ten., Column 4 is obtained by
aividing,aalumn 3 by tén,.ga_thaﬁ the maximun mark for
tenacity becomes one. |

The estimates of some teachers corréspond much
more ¢losely than those df others; for_exémplei golumn 4

shows greater dlsagreement from the average than any of
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the others, _Qnaucanplﬁdes thet the "personsl equation®
of that teasher iaﬁrﬁrthgé remoyed from the normal than
that of the otheé tegchers;,ar that "in the teaching of
seience the teacherléeté,a.aifféreﬁtgimpraeaiogaf the
pupile’ pereaveranseuand,diligence,;ar-that_tﬁe attitude
between this ﬁegahen,aa@”h&s glaas‘;s‘aiffere@&_fremJ,
that ofﬁthe other teachers,  Perhaps the children really
worked harder for him than f@r the other teachers, beecause
of a greater 1nﬁ@reat xn his sdbjact or because they
liked him bettera_,w‘_.w ,

| The coefficients @f tenacity as eivan in
colamn‘Agunahie'T;Mara~thejguaﬁ§ztat&ve,ev&luﬁ%ioné of
tne ﬁuﬁila* perseverance-and’diligence@,, They Will be
_ecmpared with the relative imprmVement given in

column 4, table 2,

| In the previsus geection 1t was Bsuggested that
tne reason why intelligence and aahievamenﬁ in dchool
do not usually show & very high correlation might be the
coming into play of factors such as industry and
perasaverance, and that they may be relaﬁlﬁely more
effective in individuel than in clase-teaching method.
In thia section wa ehall deseribe the collection af
date in cofnegtion with a third factor, namely, ineentive,
with & view to,aﬁuﬁying»&ﬁa_efﬁent.aaﬂpaffermanae,1n

individual work.

| What motives of study has the vast majority
~of children?  Before trying to measure or to make an
éatimaae.@f.?@@h”matiyeaﬁ one has to glve a tentative
answer,ta,ﬁhiﬁmquEﬁﬁimn; . There is 1ittle doubt that
many children will not be able to say why they do thelr

{eontinued on p. 61).
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TABLE 5: Teachers' Estimates of Pupils' PERSEVERANCE.
Pergeverance Estlmates
made by Class Teachers
Eng.& Bockk.&
Pupils| Maths|German Hlst,. |Sclence|Comm.Ar. Afrik, Total|Average |
1 2 | 3 4 5 6 7 8
A 4 3 4 3 3 4 21 3.5
B 4 2 3 3 4 2 18 3.0
¢ 3 3 3 3 4 2 18 3.0
D 4 4 4 3 - 4 19 3.8
E 4 4 4 4 - 4 20 4.0
F 3 2 3 3 4 3 18 3.9
G 4 3 B 3 3 5 21 3.5
H 3 2 3 3 2 2 15 2.5
I 3 3 1 2 3 1 13 2,2
J | 4 4 | 4 3 4 4 | 23 | 3.8
K 3 3 4 3 - 3 16 3.2
L 2 3 3 3 3 3 17 2.8
K 2.5 3 1 3 - 1 10.5| 2.1
N 0 2 0 F ol - o) 6 1.2
o 4 1 3 4 3 4 19 3.2
P 2 1l 2 3 2 1 11 1.8
Q 1 1 1 2 - 1 6 1.2
R 1 2 1 3 3 2 12 2.0
S 3.5 3 4 4 - 2 16.5| 3.3
Total |55 49 53 59 38 46 300 53.1
Average| 2,9 2.6 | 2.8 3.1 3.2 2.4 2.8
Note: The teacher of Bookkeepling andCommerciek Arithmetic

(Column 5) had only 12 of the 19 pupils in hie

class and hence could not make the estimates in the

other cases.
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TABLE 6: Teachers' Estimates of puplls' DILIGENCE.
-Diligence Estimates
made by Clags Teachers
Eng.& Bookk,. &
Pupile|Maths| German | Hist, |Selence| Comm.Ar, Afrik, Total| Average
1 2 3 4 5 6 7 8
A 4 4 4 3 3 22 37
B 3 2| 4 | 3 4 3 | 19 | 3.2
c 3 3 3 4 5 - 18 3.6
D 4 4 5 - 4 - 4 21 4.2
E 4 5 5 4 - 4 22 4.4
F 3 2| 4 3 4 2 18 3.0
G 4 3| 5 3 2 4 21 3.5
H 3 2| 3 | 3 1 2 14 2.3
I 3 3 2 3 2 1 14 2.3
J 4 5 4 3 3 4 23 3.8
K 3 4 4 4 - 3 18 346
L 3 3 4 3 3 > 19 3.2
u L3 1 3 3 4 - 4 17 3.4
N ¢ i 2 0 3 - 0 5 1,0
0 4 1| 4 | 4 3 4 | 20 | 3.3
P 1 1 2 4 > o 11 1.8
Q 1 1 2 2 - 2 8 1.6
R 1 1| 2 3 2 2 | 11 | 1.8
8 4 3 3 4 - 3 17 3.4
| Total | 55 52 | 63 64 35 49 318 57.1
Averagd 2,9 2.7 3.3 | 3.4 | 2.9 2,7 3.0

Notet

The Afrikasans teachor Ald not make an estimate in the

case of Pupll C, as he did not know him well enough
to make a just estimste. X
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Average Teachers'
Egtimates of Total
Puplils|Perseverance| Diligence Max.Marﬁg 19 ggg?gizgents Rank
1 2 3 4 5

A 345 347 Te2 .72 4
B 3.0 3.2 6.2 .62 10
C 3.0 346 6.6 +66 8
D 3.8 4e2 8.0 .80 2
E 4.0 4e4 8.4 84 1
F 3.0 340 6.0 «60 11.5
G 3¢5 3.5 T.0 « 70 5
H 245 2.3 4.8 .48 14
I 2.2 243 4.5 «45 15
J 3.8 3.8 7.6 o T6 3
K 3.2 3.6 6.8 .68 6
L 2,8 3.2 6.0 60 11.5
M 2.1 3.4 5.5 «55 13
N 1,2 1i0 2.2 22 19
0 3.2 33 6.5 «65 9
P 1.8 1.8 346 «36 17
Q 1.2 1.6 2.8 .28 18
R 2.0 1.8 3.8 <38 16
8 33 3.4 6.7 67 7

Total 5561 57.1 110.2 11,02

Average 2.8 3.0 5.8 «58
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daily schoolwork, or if they give a reason it will
probably be one that.sﬁrikeg them at the moment of reply.
The faet ﬁnat“they ﬂa'ﬁat.alwaés:canseioualy think sbout
such motives does not however mean that there are none,

Every ahila,haa.maﬁives such ag fear or love of teachers

or parents, the aas1ﬁa to pie&se-ﬁomeone dezr to them

by doi@g well_at Séh@@l@ ihﬁerééged'in'the wéfk§<reﬁa§ﬁs;
punishments, soclal approval or disapprGVaigveempetition
with elass-mates; a sort of pride er‘even:#&ni&y - 8
form of self-assertion; an ambition whlich spurs them

oni to do well at school so that they might enter some
vocation < perhaps :tyaditional to the family or because

father wants it, op that they may get employment which

will make them indepsndent < earning thelr own money, or
so that they may be able to enter ;hé‘univeraity for
further study. |

Some ‘inventives are of an immedxate and direct
chayacter -« their effects are only temporsry: & child
may work havd because he is for the moment interested in.
ﬁh&b,he‘é@asg,ar because he wants to win a prize or: .

besause teacher has, promised him a caning. Such effects

- a8 theg have will change wi@h_cireamétancgs, hence they

fall outside the scops of this investigation.  They:

have been situdied by other investigators.,  The general
conclusions are thet such incentives play a very important
role in successful sehoolwork. ?Wa,investiggtarsaf

found that extrinsic motivation such as offering prizes,

Eﬁimulatiﬂs competition and informing the learner of his

. progress is most offective, and that "the prime function
‘of motivation is to make drill or practice more palatable”

Other incentives are of a more permanent nature:

they are usually concerned with the pupil's future career,

1. Vide bibliography. .

_ 2. Symonde and Chase - Vide bibllography.
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hgme clreumatances, and sensitivity to social approval.
These are ar greater 1mportance for aur purpose.‘ »
with some children suah incentlves are very
atr&n&*l they have definite ideals and plans for the
future and they aonsciausly strive to realise them - ths
‘urg@ to get on in life 1s very strmng with thema | Others
‘are of a Mﬁ¢h more eamyngaiﬂg type, they attend schael as
& matter of c@urse and da net seem, Lo have a motive at all.
But all children hava tG L sréater or smallar extent
some form of 1ncentiva. althongh the gene?al censanaus
of qpinion is that the average pupil maually warka belbw
}his maximum eapacity because he lacks aﬁequate 1ncentive¢
. It s to be expeeted that the pr@sence of a
greater or sméller degree Gf moti?atxon will appreciably
affect indlvidual work., With any method one, ceuld eay,
tha pupxl with & powerful 1n¢entive will do better.
But with the individual method atrong or weak 1ncentivee
eould be expeeted to MAVe a greater diffarentiatﬁn&
effeet:, ‘the Pupil with a strong incentive w111 sheot ,
ahead while the pupld with a weak incentive will lag |
behind..ts & g,rea&ar extent tha®b w.tth t,he elaas-teaemﬁg
method where the teacher'a veiee and explanatiana always
conatitute an 1mmed1ate 1ncentive - Ve have mentioned
before that the apoken word is much mare alive than the

wel tteﬂ ' Wom .

After considering the. queatien of 1ncent1ves

gley the investigatorg was faced with the

problem of devising some means of arriving at an evaluation
of the amount of motivatidn"&ﬁ.respeét-cf'each of the

19 pupils with whom the;éxperiment,waﬁ'beina carried out, '
On the face of 1t,thie.$eémed'%¢,be falrly easy: people
80 often in & Very cocksure way designate one boy as
amﬁitiouﬂ and ancgherias‘not smbitious. But when one

honestly tries to classify 19vpupiis.ac¢6rd$ng to strength
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of motivation, one is spt to logee all canfiden¢e-iﬂ.: 
éﬁevs ability to do it, For this raasqnizparﬁiy,'the
inveat&ga@arqée&iaed n@ﬁ_t@ubbpgipithe_ﬁea;hérs* éé&imateg
a8 was done in the sase of "tenaeity". Such estimates g
would alsc overlap too mich with those of “diligence.”

At the same time it wag ciear that, the L
avallsble cyiteria not belng very speaific, 1t would be
weilnigh‘imposalpleMtp,dia§135@i5h_bstﬂﬁéﬁ small variations
in degree of motivation, whatever technique was adapﬁed;‘
Hence instesd of ranking the 19 pupils in descending '
order as regards degree of motivéﬁian; it was decided to
-claseify them into three graups:¢ ‘_

/b0

The A=group consisting af pugils with definite mativa-
The B=group " =~ ¥ " average M
The C-group . " _u”. oo % Jeast “

Sueh ) threefola 5roup1ng preaents 8 amaller
field for error in & case like thie where the eriterta
on which the elassiflca&ion has o be baee&, are not
' very definite. While some af the pupils may 8611l be
classified in wrong groups, the ghances are that the
majority will be in the right groups. |

The data on which the classification 1nte these
three groups wag bas@ﬁ, were obtained by '

(a) questioning the pupils 1nﬂiv1dually,

, (b) eontrolllng such data by aeaurlng confirmatory
information from the principai of the 8chool and one of
the Std. VI teachers, both of whom were well acqualnted
- with the pupils; their hdméa'aﬁd'lbaai amuﬁiﬁién&,"

(e) wvisiting the pupils® homes and donversing with
the parents and other with whom ‘the yﬁpils daily
associated,

- {8) gue

The queatione ‘had ta be dir@cted 80 a8 to aupply

&ata on which claseification into one of the above groups
'@Gﬂld e made. One of the.mgaﬁ.&mpgr%anx incentives of a



- 64 =
‘more permanent nature, to the investigator's mind, is
thét which is c@nﬁsrnéd with ﬁhe.pupiis'*futute #@éational
plans,The questions had to reveal, if possitle, the
strength of such motivation,  Secondly, they had to show
any incentive iﬁxaqnnﬁéﬂién with home aircumsﬁannas;*sueh
8e intaraﬁt,Qf;pa?&ﬁﬁa.iﬁ.ﬁupilﬁ?_bahﬁﬁi progress,
‘pafenﬁs?Aint@llé@%@al,&@veiapmeatw th@if‘ééﬁupati@na5and
‘concomitant intevests. Ihirdly, the questions had to
‘gouge vhether the pupll was sensitive to the interest
ﬁnat\members,gﬁ_thﬁ,QOQial_cirﬁlé'1n Wﬁiah he‘mé#é&_-
took in him and whether ho tried to Live up to it.
| The'fellawiﬂg quostions weré put Verbéiiy'hy

the investigator to aaeh of the pupils, aaa their answera
afterwards noted down:~

- {3) Do you 1like school?

| {(2) Do you like Mathematice? |

{3} Have y@a_any“speciﬁi reason for continuing
gohool after Std. VI 7
© (4) Wndt are your plans for the future? What are
you gagng to do on deaving sehool? | o

{5) uhat is the oseupation of (a) your father,

{b) your mother (befara marriage or naw), {c) your
brothers and @iﬂ%@rs;-(d).atner neor relatives?

(6) paa any of your parents have other ‘than
primary education? (N.B. Till recently & very iangéf?'
percentage of ¢hildren in that locality left school at
std. vI). - o

~ {7) Do your parente help you with your seh@alwara?
| Do they aften enquire how you are getting 6n At achoal?
Do they take an lnterest in your school prmgreas?
(8) Iﬁpthere;any.&ﬁbsr.perﬁqaﬁwh@.has had a great
influence on your lives? - | -
- {9) Does it worry you if your schoolwork 1s not
up t@ date?
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The methga of oral quaationing was aaapted 1n
preference to a wrztten questiannaire beeauae it gave
appartunity (1) of explaining what was required if the
pupil 414 net underatanﬁ hhe uusstion aa given abnve.
{(i1) of following up unﬁatisfactary answers by fnrbher ‘
questaening: (1&13 of juaging whethsr ﬂhe anewer wae
given slncerely and apanmaneeusly Qr whether it wae |
invenﬁed and {iv) af &llcwing the pupil to telk about
himself-.

t must be explaine& here that theae queatians
rere given tagether With other questions concerning the
pupils® soaiauegonamiﬂ lircumatancea,»health and schaol
records, which will be dealt with in the following aeation;
It’taﬁknfrumitwanty;ﬁoiﬁhirty miﬁﬁﬁeﬁ to get ali the

'naeegsary_infof@ation_£rqm;each%pupiliv

| The following were the answes of four sample

11 Dt 1.Q. 121, Girl, Aw-group.
(1) YeBt SO
(2) Yess | |
{3) 1 would like to know more about the different
subjects. | | . |
(4) I want to get Matrie, and then become & nurse.
(5) (a) Farmer, (b)»Onurarm,-(ﬂé Farmers, (d) Most
- of them farmers. . | L |
~ (6) Yes, father matrioulateds
(7) No one helps me with my work (pavents are on
farm). My father is enxious that I should do well at
sehool, |
{8) Ne. .
(9) ¥ess - . .
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updl O:  1.Q. 95.  Boye . Aegroup.
(1) Yes. | |
(2) Yes.
{3 & 4) I wmt to become a farmer., Vhen Il am

'ﬁwentya@na.x.maat‘ﬁake@@vérltheuiarm»frsm my mother,
1 want tc,get.myQ@@h@p&h&&her.firsifén&-than,so on to
an sgricultural school for two years. 1If possible I want
t0 continue private study while farming.
(5) (8) Farmer (died), (b) On farm, (¢) . (only &
siﬁtgr), {d) Mostly farming, bné‘ar two in cffié@s;
{6) Yes, my nother tekes an interest in m,y 8ehool~
work, Bﬂes not help me, - .
{7) Wo, only my mothers -
(8) Yes, very much,

Pupil H: I.Q. 114. Boy, Begroup.

(3) Yes,

{2) Yes,

{3) One must st.udy mrtner. One wi 11 need the
‘things one learns later inm 1ife, |

{4) Aﬁv@tate 1f,pessiblei,A Qﬁhérwiae 1 da‘nbt know,

(5) 411 are farmers except one brother who 1s &
policeman, | |
 (6) Father satriculated, -

(7) Parente on ferm,  Eb§3,_Taﬁé;an.ihteresﬁ;i

(8) No. . N o

(9} Yes, I feel uneacy sbout it.

31 Gt 1.Q. 106,  Boys Iﬁéércupff
(2) Yes, .
{3) wo. . -
(4) I db not know ss yet. I skell decide later.
(5) Parents and relatives are gll fammers.
{6) ¥o.,
{(7) No,
(8) No. (9) Yes.
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It is unnecessary to glve here the full answers
obtained from the other pupils ae innumerable inconsist-
engies mada”the_investzgatag give‘ﬁpghis«aﬁtempﬁ to
classify them statistieally. |
~ In a sense the answers to these questions did
not prove very satisfactory. = Questions 1, 2 and 9 were

definitely of no use.

Questdons 1 end 2:- _ Eighteen out of the nineteen pupils
" answered "yes".  Only pupil N (1.Q. 80) stated that he
aid not like school or mathematics,  According to the
pupils themselves, therefore, they all had a definite
ineentiveuaa.r@&&f@&,@irggt,interaaﬁ in schoolwork snd
‘mathematics, Other factorp however showdd that some of #2
them had no such incentive, |
Apart from this, haweVer, it was clear to the

investigator that positive an@wera,warevsiven because
they thought that was the fit thing to do: the iﬁveatia
gator would be pleased to hear that they liked mathematlcs
because that_@suhiaﬂspggialmaubaeet.-'

. Heneeo the answars,ﬁatihése,qnasﬁ;ons were left

out of account in the ¢lassification,

,.Thesé.two Quéstions are considered

together_bgeéuselmanx.éru&heibuplis gave an angwer
concerning theilr future plans to question 3. I%'waa
generally neceeaary to follaw up. the answeps glven 10
quesﬂian 4. by further questions in order to discover, if
passible, whebher the answer had baen senuine or whether
1t ha&.be@n,invenﬁeé‘on,khehspuyupf‘ﬁhe moment.,

The answers to question 3 of pupils D, E, H,
dy Ly were to the effect that they would like t0 increase
thelr knowledge or thet they would require it in later
life,  Pupils B, F, I, K, P stated that it was their
parents! desire that they ahaﬁld study further, fThe othe?

eithey answerea fno' orp gave an mawer in conneetion with
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their future plans, | :

48 regards questlon 4 in which pupile were
roquested to express their idess of caveer, puplls A, B,
S+ Dy By Hy Jy Ly Ky 0,.R, § had more or lees definite
plans for the future. . In column 1, table 8, _they-wére;
all clagsified in the A<group, .}62@991;1;; pupils C, M ahd S
who were clagsified in the Bfgggup'gal,ghaféllowing
reasons: pupil O was rather vague about going into an
office like his brother = it sppeared that his future
plans could not te considered a very definite, incentive as
regards work in school; pupil M showed the same vagueness,
Pupil 5 stated that the wanted to become an engine driver;
as he had never been on & train and hed seen 1t only & .
few times, 1t locked more 1like & day-dream than a definite
ineentive, The other PHP115.9=FQw5a-I& Ky Ny Py Q-who
stated that they had no plans for the future, were classi-
fied in the Gegfoup, .

The tendency was to give positive answers to

guestion 6, and hsnce,mﬂch.siékﬁfican¢8<¢¢uld not 1
attached to them.,  The snswers to question 7 are given
in column 6, tabls 10. Most information conderning theee
guestions werep@bbglnﬁﬁ;irem.thexéﬁhE% sourgest principal

of the achool and vigiting the homes.

The answers to questi@n 8 were negative throushou,
while th@se 1o questimn 9 were pasit1Ve tnroughsut. Henee

_‘t.hey proved to be of no value. f T

In drawing up a list of questions like the above
it aeems'mdvzaable~tq_testﬁhem.@whgﬁa:a;few,pfaliminary
puplils before fixing, the final 1ists . The latter would

. thus contain no unnecessary or useless questions and the
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other questions could be Gdtered to eﬁit the purposes
‘bétteﬁ. The 1nvestigater waa, hﬂweVer; inexperienced |
as a rasult of vhich much unneaesaary 1abeur was involve&
‘_anﬂ even then the queeti@ns chaﬁen were net all of bhg
most suitable.' | |
(b)

The data collected by questioning the pupils
ware-gantrollad,bg‘eqnsultation<with‘the_prinai@ﬁl of
_the gchool, who had been in the school for eight years,
and secondly, with one’ of the_ﬁﬁd@ VI'§aa¢hevs'Whﬁﬁha&'“
‘been there for fifteen years. Both of them chiaté T
fresoly with the parsnts anﬁuhava'perhapa & more compre~
hensive view qf,léaalhairegmsﬁanﬁas than most aghe&
inhabitants of the village. |

 Aceording to the lattef¢,(t§@ ¢lass had papsed
through his hands the year before), pupils P, Q and R
nave no embition at all. Pupil K hos s little but it-
has been damped by exﬁramempovertya _ Pﬁﬁils Ay D.anﬁ;ﬁq
- are very. ambitious - they aefinitely ge* the standard in
& class, Pupil F trles t@ 5et on (“vaaruitstrewend“)
ana daea well oonaldering the paor eireumatancea of his
home, Pupil B is ald for his claas and it augurs well
for him that he stiil tries to 1mprove his pasitian -
his brother left school at &n early age. Pupil Q hss no
ambition at all « juet like his father, He once ran away
from boarding school. He wants to "loaf" around in the
£trects the whole dsy long. = | |

These visite were made in an informal way and
the investigator tried to bring the cenﬂersaﬁien to héaf
-an,the'axﬁld 1n;am£aétxq1_wayﬁv This proved an easy taek
as nost parents are sager to talk about their children,

In most cases they manifested a strong intevest in their
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chiiaren, but direct questions were not put 80 a8’ not ta

give them any suspicimn that such 1nterest Was being

8&9«89@ *

| The data 25 obtained by the above three methods
were used to classify theiyupils'1n$® the-A,‘B*ér-6~'
groups after e consideration of the following factorsis
1) ‘Strength;@ffincentive'1n;eannacﬁion”thh'pupil*s

futu® vocational plansz golumn 1 of table 8 shows this
clagsification according to data as ﬁiscassea on page 68
and' confirmed by other evidence. -

~2) Home ¢ reumstancdes, intellectual developfgmént
of parentey interest of parente in pupil's progress;
socinl preatige:j'Whether,ﬁﬁeaeieohsﬁitue& an encouraging
sunmaricgs this

factor in the pupil's studies,  Column 2

glassification,

3) Other factors sguch as the nupil's senaltivity
to . the interest that his 1mmediate sac&aA circle manifests
~ 4n his schievement at sechool, and his ambitions in general,
as Jjudged by the in?eﬁtigator;‘ ;Thief§1g9$ifi@ation is

It may be pointed out that the classificati@n
in ealumn 1 1s/fair1y objeetive repraeentation of the
' pupilﬁ' statements of career; the elasaif&aatien 1n |
aolumn 2 1s partly @bjeetive in zo far ag the parents"
&ntellectual atatus was gaugea by the amount of schoolihs
‘that they had, bub otherwise the investigator had to rely
on his own jJjudgment begause af the‘unreliabglity of.
pupils® and parents’ statements,_ the eclassification in '
column 3 is purely subgeetzve « the iaveenigator had the
up&nian.cf the”sta.ﬂvx,ﬁgach@r aga further msvugeévhis <'
own judgment, w

1. Vide column 6, table 10.
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TABLE 8: Classification of pupile into A, B or ¢ groups
S acchrding to strength of INCENTIVE,

A-group: puyila with definite 1noent1ve.

B~groups " average
C~group! " " least “
Other Final
Carser Home Factors Classification
Pupils
1 2 3 4
A A Ce A+ + A
B A A A A
VC B B B
D A A A+ A
E A A+ At A
F ¢ 6~ | ¢
a C B
H A c B
T ¢ c ¢
J AJ A+ + A+ A
K C B | c+ i+
L A At++ G B
M B Cw = | C+ c
N ¢ Co = Ce C
0 A A A A
b4 c Ce C
Q C Lo Cuy= C
R A B : C+ B
S B G Cw C
9 A's | 6 A'n 7 A's 6 A's
Summary | 3 B's 6 B's 1B 5B's
7 ¢'s T C's 11 ¢'s 8 ¢'s

Note: The+ or « signs are used in coliumns
2 and 3 to indicate stronger or
weaker motivation in the partlcular
_group,
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To understand table 8 better, the reader
- should refer to the general informéti@nvﬁbﬂuﬁ each of -
the 19 pupils giVen,in ﬁppendix Go ;A. e,
gives the fimal classificaﬁi@n¢

. olumn 4
‘Thére ﬁaa-nﬁ”ﬁOubt.as to the eategorises in whieh pupils
By Cy Dy Ey Fy Jy Ny O, P, Q should be placed: the

data of coumns 1, 2 and 3 definitely pointed 0 one of
the three categories, A& regards pupils G, H, I, £, M, P
83 the data ere more cpnfiﬁétiﬁg;‘bﬁ%fthe final classifi~
gation 1s‘ﬁne,aVerage @f the other tﬁrge cclumna¢ ”The'
‘finel classification of pupils A and L proved more
difficultt in thelr cases the investigator aitiméﬁély |
allowed His own Judgient as represented in column 3

to overvride the slighily mcrevﬁbjegtﬁﬁe classifications
in eolumns 1 and 2, bjt.pubting pupil A in category A

“and pupil L in categoryiﬁ, alﬁh@ugh,rétricniy’ﬁﬁ&tigga
seally, they should be put in the same category. "Ths
general evidence was clear enough to allow auch &
.discrimination. .

LxmxmATzoms" ,
The subjective olement as rapreeenta& by the

investigator's judgment entered strongly into the above
gﬁoupihggfin,Spitévnf,%he\fa@t‘tﬁat,ﬁhﬁ avalilable
eriteria were tveated ap objectively as Qéﬁﬁible.

on ﬂhe,éth@#;ha@@,‘were_it_nat,:or this
aﬁbje@tiva_element@'the,ﬁlaasi£i¢a§$9n,waalﬁ have had
to be in.accardamce,Wiihrdegr@e of motivation as taken
in a very restricted sense,”f@r‘eﬁamplgl as represented
by column 1 of table 8. Incentive would have meant
whatever the ?Gw,Qbéﬁé%ive_@atgggléime@.tévméasureg

The attemph to secure data which were amenable
to statistlical treaument praved & faiiura beeaouse of
the unrellability of the human ba&ng whers the wverbgl
expression sf,highinnergériveefgndmm@tivea are congerned,

Very few people are Willing to eonfess openly why they
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act in the ways that they d0, ang try instead to create the
impression that they are more amblitious and progressive
than they really are, but have become.the prey of ¢ircun-
stancess The investigator observed time and again that
pupils and parents alike tried to creste such impressiéhs
which are in accordance with their cencept;ons‘af how
things should be, | |

The only way to overcome this difficulty is to
employ means which would show indirectly what the real
ineent;ves are, as was partly done, An exzample of this
is the amount of sdiooling that the parente had: their
‘interests would to a large extent be conditioned by it;
An the case,of'pabenta of superior standard zm the
intellectual status ﬁf,the home and the inteileatual values
set before the pupil would determine his incentive for the
reason that the pupil necegsarily attempts to attain the
_parental,atandard! While such means were used where
possible, 1t was found inadvissble to base the whole
clagsification on it, partly because of the restricted
meaning which that would ascribe to "incentive", but mainly
becauge of the‘ﬁmpraatibility of such a method under

the circumstences.

The 11m1$ations of the measuring devices at our
dlsposal at present are distinetly revealed whem it comes
to meapuring the inner drives and motives of the human
being., ‘ They ean only be evaluated by measuring responges
which are made t0 environmental stimuli, but these
responses,beéeme more varisble and difficult to isolate
the more deep~seated and subtle ihe\motives are, 50 that
increasirg 1y larger numbers of cases are required in ordep
to attaln a satisfactory degree of reliability. The

result is‘that the exasperated peclentist often utters a
fervent prayer that a;i,the powers of the world should ®
directed in his gau’se?%ha‘t; Mmisht complete his re:ae,arches‘
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- only to reallse afterwards that this is impossible as
11v1ng itself is more importanb than the reason for
living.
| With these limitatlons of method and means the
investigator had to make the best of the available
material by supplementing it with his own eritical -
eémmoﬁpsénse,judgment, Hence,; whatever the réaults
mﬁy indicsate, no great importance can be attached to this
part of the 1nvestigation from the strietly abjeative
'scientific point of W ew, The investigatoy However .
;affers it as being Euggestive of further investigation
iin this field,

In order to study thejéffeét of sosio~economic -
"status on performance in assignment work, an evaluation -
"6f 1t had to be obtained. The dats mccording to which
this svaluation was made was collected in more or less
the same'ﬁay g8 outlined in the previous seectiont~:
| (a) by questianing pupila

(v) by consulting the principal af the achool
who was personally acquainted with the eircumstences
of each of the pupils,

(¢) by visiting the homes

(d) by obtaining the Divisional Couneil evaluations
in the cases where the parents owned properties (where.
tle other sources did not prove sufficiently reliable).-

The method of question&ng the pupile was not

, really é&%%%ﬁﬁ@éi. but At was the eaaiest ‘way of obtaining
~ the bulk of the information, reserving the other sources
for eontrolling such information and for securing |
additgenalm;nfbrmat%on.h“Aa'was.QO}nted out befare,
this questionirg was done in conjunction with that

concerning incentive.
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A8 soclo~economic status 1s a much more
tangible factor than incentive, 1t was declded to rank
the 19 pupils geparately instead of oclaseifying thenm
into three different groups. This was done in two
ways:-

A. The investigator, in consultation W th the
principal of the school, ranked them according to his
Judgment of their soclo-economic status.

B, A number of factors which condition S,.E,S.
were rated separately: the sum of these separatoe
ratings indicated the 3.E.S. of each pupil. From a
sclentific point of view thls 1les the better method of
the two but it has 1ts shortcomings as will » pointed
out later.

These two mothods will be dealt with

separately.

A. Ranking by Investigator in consultation with
Principal.

The first step was to classify each of the

19 pupils into one of the following groupsi:-

1. Very good soclo-economic circumstances.

2. Good " "
3. Average " w
4. Poor " "
5. Very poor " "

The locality where the experiment was performed has
many poor people, The general soclo-economic level
may be gauged from the fact that more than seventy-five
percent of the secondary school children receive all or
some of their books free., Hence a local standard of
classification had to be set up.

After a general survey which produced a tentative
standard of comparison, each pupil was discussed separately
and classified in one of the above groups on the following

considerations:-
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8) Eeonomlc status of p&@entse whether . they were
well-off, or Just lived comfortably, or Whether they o
could Just afford the bare nﬁcessitiea of life or whother
ther@ was at times a Shéﬁtage of food in the heuse. It
may be mentioned here that in the homes of pupils M an&
N, there was usually a tortage of £ood, while the homes
of pupile A, F and P were m@t,muﬁhﬁbetterg ” '

b} Social status of family: wﬁether'they were the
lsading people of the distriet, whathéf ﬁhﬂy'belgngea to
the ﬁgérage respestdble class or whether‘they'wefe'bf

the’“uywanerﬂpﬁypee

| Tha second step censiated of ranking the pupils

of each graup separately. Vhere there waa-anyﬂdeubt\whieh
“of two or more pupils ahoul& be assigned a particulsr rank,
they were yather giyen.the same rank. .

| It will not leave the reader much the wiger if
the @aeea”a£.$he-aepar&%eapupils,aze_q&saugaea here, a8
such a ranking primarily depends on a first-hand.acquaint-
.ange'wggh thg‘gircumstanges of eaéﬁléfuihe famiileé and
af loesl conditiane“ He 15, however, referred to.
appendix G far 1nfommation abcut the Beparate pupils.
| Table ;

- ’- Gélumn 1 gives the grouping according
to very gaed (v. Gy g00d (G),. average (A), poor (P)

or very poor (V.P,) sacio-eeonemlc condltiena..

Column 2 gives the separate ranks.

- 'It‘ahculd‘bé;BXPLalned:ﬁhat'this meth®a7wéa"
adopted in preference to the method of obtaining the .
average of & nnmber.@f,@@p&ﬂ&teiéatiﬁ&tes‘bvaEOplﬁfwho!
are famillar with local conditions and,fgmiliééj‘iiéatly.
~ because such ?eapl@,arevéiifégult\to7f1m&;anﬁeséaondlyi
beeausé-few,cf them~ar@;abie,to risg\abavé thelr prejudlices

even for the sake of an_objective investigation.
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TABLE 9: Ranking (A) of pupils according to
SQCIO-ECONOMIC STATUS (investigator!s judement).

Pupils Pﬁiiﬁﬁiﬁgfy Rgiii%s
A V.P. 16
B A | 9
c P ‘12
D ¢ 6
E G 3
F . V.P. I |

@ A | 10
H 8

- X 5
J V.G, 1
X A 7
L G | 3

o V.P. 19
N v.P. | 18
0 G 3
P VoP, 35
Q 13
R P 11
8 P 14
Summary % g:‘e.
g
5 V.P,




This method eonsists‘afiagsigning marks to

& number of specific factors which detemine the pupil's

'secicﬁeeanamme status; f{or example; one mabk is given

if the father possessss a motor-car, another mark if he

gubgeribes to one daily newspaper and s¢ on., If a

sufficiently large number of vepresentative factors are

taken, in order o0 sllow for change factors such as

individusl eceentr;citges and idiosynerecies, a fairly

objective quantative measurement of S.E.S., cen be ohtained,

Attempts have been made in other countyies to draw up

cand gtandardise scalesfof this purpose.

1.

The best that the investigator could do under-..

the elrcumstances was to decide upon a number of factors .

which would determine S.5.8. and assign marks to each

aceording to ité@el&@iv@,impartance a8 judged by him.

The following information wae obtained for this

purpose and msrks aasigned\as.snawn in bracketsi«

1)

2

3)

py

5)
6)

7)

oes family poBsess & motore-car? {1 mark -
g a mark if motor-car is very old, Also
1 or ¢ mark if it possesses a cart and horses
or some other vehiules.) _

Does famlly possess g piano, radio, harmbnium
or gramophone or gsomething similar? (1 mark
for each of first two, 5 mark for each of
last twoi. Maximﬁm of 2 marks).

Ia or was father a member 0f schodlboard,

school committee, divisional council or
mnnicipalihy? {1, m&rk for each. D Maximum of

- 2 marks.) -

How many periadicala anﬁ nawap&par@ in house?
(1 mark for.each daily newspaper, & & mark
for each periodical., Maxinum of 2 marks).

-ﬁow-many_boéke in‘hauae?0r£°r0"m"ﬁ)

Did father or mother have education other
than primary? (1 mark for each, Maximum
of 2 marksa). :

Does pupil take private lepsons like music?
Does he play tennie? (1 mark for either,

_Maximum of 1 mavric).

1¢ vide Journal of D&ucaﬁional Peyeh@lagy 1925:
- "The Quantitive Measurement of Certain Aspects
of Socio-ecanomie Status“ by Chepmen and sims,
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8) Does pupil get free books in school? (1 or é
- mark if he pays for allP¥or some of his books

Pt respectively) )

79) Value of parente properties or thelr sslaries?
: (4. 3; Qg 1 Qr O marks), ' 4

| Factore such as furniture, kitchen utensils,
number of rooms in house;. ocaupatien of parents and 80 on
were omitted because af the amfficulty of aeeigning marks
-objaﬁﬁivaly in thelir cases,

TABLE 10:

in table 10, eolumns 1 to 9, the marks as

assigned ta the abave factars are given, Column 10

@ives the total mark for each pupil and column 11 the
ranks | |

~

7[.RAN INGlB AND COMPARISON WITH RANKING At«

The numbeyr of factors were not suffiéiently
. large or comprehensive; they do not @istinguish between
puplis A; F, mbaﬁﬁ,ﬁg,-,mow that the_iny@stigatar heg
'Hﬁampletea,tha;experimeﬂt;Ahe_aeegiﬁﬁvaral ways of improving
~on the abovea_‘~ | . |
o sacim-nconamie staﬁus as measurea in this vway
will mean whatever the abave factora meaaure, and the
reader, w111 agree that that meaning 19 not as somprehensive
as the meaning attached to it 1n the first methoﬂ of
ranking. In addition, full marks were assigned to each
of the factors in accordance with what the‘in?eatigaﬁor
- Judged to he itgrimpartanﬁe as no standardising technlque
sould be applié&a |

Where the 1mveetigat@r knew exaatly what was
required as well as the circumstances of each pupil, and
where all the pﬂpilawware,iﬁh&bitan@s of one and the same
district; the ranking by the first method could claim to
Ye & truer representation of the situation than a seale
1ike the above which has not been stanierdised and which
18 not sufficlently comprehensive to allow for chance
factors, |

{Gontinued on page 81),
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RANKING
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G (B) of pupils according to their
SOCI0~ECONONIC STATUS &rating of ®ecific fact-
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In aﬁduion, there wae the dif‘ﬁ culty that
£lve: @f the pupila were in 1ndisent boardimg~hauees ‘
(pupile Fs; Gy K, M, Q) and - f@ur a thers boarded pr&vately
in the mallage ae thelr parsnts tammed in the distriet
(pupila By D, E, H)s Their immediste envirmnment in.
the v&llage was a factar which had to be canaidered. |

In table 11, the two different rankings are
sorrelated by Spearman*a.maahad-bf,raﬁkaéifferﬁ&a@s‘p
They stow a very high correlationy .995: this.may be
aseribed to the fach that many of the fastors used in
;}'methad B necessarily affected ghe_inv%stigatar@s Judgnent,

| &nfmethaﬁ a;'al&&bugn,the first panking was completed

some time before the second was made,
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CORRELATING the RANKS as datermined by
Methodg A

‘Pupils
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Ranking B |
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The following sdditional information about
each pupil was cdaleataaa a} health; b) extra@mﬁral
activities, ¢} school record; d) general behaviour in
classs o) pupils’ opinions of individual method.
| Much of this Lo embodied in the gen@ral

aescription of sach pupil given in Appendix C. The
purpoge was to discover any abne.walities which might
affect individual study, or any athﬁr»facta which night
throw 1ight on the general achlevement of the pupils.

14 Date was obtained

1) by guestioning pupils: Have you ever been 1119
F@rvh@w‘iong? When? ..&ny.after.effEQta?.' Any other
axlmeﬂts? Eyss or caprs? Doyou easily feel fatigued
when doing schoolwork? |

2) from dehool medical doctor's Reports where
aveilable, |

3) from parents |

4) by personal %bsaﬁvatimn:,.aﬁfcng or delicate,
healthy or sickly eppearance; active and lively or
pasgsive &nd @uﬁi.@k&?@ﬂihiﬁﬂ@v, |

whe'9n1yhfachawwérth‘whiigﬁmentianing here are
| the folldwingt the asthms of pupll Jj sore eyes of
pupils Fy G and Qr#h&ah,kept them out of school for

hs & and b weeks vespectively in me second 8ix months
of the yearj the underfed appearsnce of pupils N and S.

-gener&llﬁiapaaitzanaﬁ‘h We.may”menti@a heret the

Blleround eporting capabilities of pupile ¢ and J;
the artistic efforte of pupil D (handword and drawing);
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the taelent for reciting of pupil M; musical talents of
pupils P and R, Pupils G, M, N, Q, R and S took no

pert in my form of spovrd,

Infanmatian aaneerning the following pointa was
‘abtained from the stda VI teaehers ae well as from the
pupils themaelveﬂ: I -
1) Average symbol (puplls are awarded symbols as

~ the result of qﬁérterly‘ﬁﬂaminaﬁionﬁ in thie scnaél,iana
. not ei@ge positions); quality éf saﬁoblwark - verﬁ |
superior, superior, everage, inferior or very inferior;
any epecisl abilitiem. 1

2) Any standards failed {accelersted or retarded).

312 Age of ‘school entrance {narmal or lats),

4) Thether abgent from a¢h001 for any long period.

5) How many differont schools attended.

The following foete méy'be given herez#
Gand I attended farm schools t111 Std, VI;

entered achool late; at age of nine, hen&e he was

vory ald for std, VII (162 years); entered the

village pehool at age @f:eighﬁa.ﬁhan,was out of school

fbr»lé'yeawé before attending o farm school $111 stdc 4,

falled Std. 6 « hence retarded, age. 18 113 pupil o

- was chogen in 1933 ae the bees Andigent baarﬁing-hauae
pupil in Std. 6, hence he vould stayvun for otds Ty
recelving free ‘books, but since then hia prﬁgresa has

been hopeless; .pup 1 N; whose 1ntaliigenne was definitaly

~ below normal, should never have been in Std. VIL = he unde
stood very little of mathﬁma%iﬁag ar of any of the other
 work done in school,  He failed atd, vzx and 1eft sehaol
aftor that,

thelr good behavla&r and in 3eneral setting the atandard
of the elags - they were also the neatest in the class,



'@@pééﬁ&lly pupil Af' ”

"t0 Appendix cvwher@ aach of the‘pupils are discussed

separately.

The im@}étﬁiaﬂ%@ nade abgervations in the class
’@ﬁth‘regarﬁ to the followingis
1) which pupils are sttentive,in clase and lively
in answering queatlana {during 6 montha of ﬂlassmteaehing)
i) Which pupils are eystematic and neat in thelr
work or eareleas‘ | |
$11) Types of questions asked: intelligent or nepé
iv) Any other pecullarities: in WrgtiﬁQy:_ unnedessary

use of erasers; 8ic,

pil L nag definitely han&icapped by nis

untidy and unsystematiﬁ habibs of work as well aas by a

poor handwriting, Pupil I

who wes one of the weakest,
in nathematics, very seldom folloved any explanations
during the class-teashing period - he seemed to follow
the written explenations in the sssignments better, -
although &t made no spprecisble diffevence to his -

vperfqrmanaep,,..,‘

The pupils were asked whethar»they liked the
individual nethod better ‘than the Blasquteaching methad.
and why. ,

Pupile h, By c, Dy By, J; Ky © r@plied 1n the
affirmative and the rést in the ﬁegat&ve.__

The follewxng were gome of the snswers obtained

Pupil At Yes (emnhatically)a I cen follow the written

explanations betler, ”I,gannpaﬂglwaya,fallaw the
%aai?-hw:exmamm&- o
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Pupil H: I 4o not like it because you have much more
work to 4ao.

Pupil Ot Yes, becamise I can work on my mathematics

~ whenever I have little other homework to do.



—-87—

CHAPTER_ _IV.

REQULTS.

The different groups of data whioh had baen
1collected aa dasoribed in the previous ehapter were
‘eompared in order to diaeover which factors were -
'1nstrumental in bringing about the changee in individual
performances when the clags was put on the individual
method.

the datas-
1) The differences between clage-ieaching and

individusl method scores, in other words the relative
improvement, were correlated with tenacity, 8.E.S8., 1.Q.,
clags percentsages and mathemstics scores respectively.

2) The class~-teaching scores and individual method
scores were correlated separately with each of the other
factors and in each case the class-teaching correlation
and indiviaual‘méthod correlation were compared in order
%o disgowsr whether the differencé between them wasv
significant or not.

This may be illustrated by taking the example
of I.Q.: firstly, the relative improvement was Corre-
lated with 1,Q. and showed a negligible correlation;
secondly, the class-teaching and individwual method scores
wére separately correlated with I.Q., and the two
gorrelation coefficients which were obtained differed
insignificantly, showing that I.Q. does not favour any

1. All the formulae used in the calculations
are given in Appendix D.
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of the two methads and thus aonrirming the first-
‘ment ioned result.

Fér this part of the investigation, Spearman’'s
method of ranke-differences is used to calculate
correlation coefficlents: the relative improvement
geores consist bf p@sitive and negative quantitios
which make 1% impossible to use the product-moment
method, ~ The symbol fC " (rho) 1s employed to denote
a vorrelation costeicient as obtained by this metnod,
reserving the aymbol *r" for the product-moment method
which is the best methed.,'

o In sppendix B, the formulae are given which
were used to calculate "e # and frf, and their probable
errors. For a féw carrelations, 1ike I1.Q. and meathe-
mati¢s sgoreatlth@ ppp@gqtemgmenb‘menhgd was possible,
Q@% it was ﬁhought edvisable to rataiﬁ thé<other-metﬁoﬂ
througheu& for the sake of uniform&ty. I“s@ﬂ? case it
would not make ah appreciable differenae.u_t N

B lt was ¢onszderad unnecessary . to give the |
actual tables of celoulation of all the eorrelatiena“‘
that were made, o _ _ o j

12 %o 16 ahow the c@rrelations af relative . o

1mpr@vement with total methematlce gcores for the year,‘
with clags percentages, with 1.Q., with tenacity and
with 8.E,S. respechbively. L

A8  show the corralations of tenacity with

alaaa-teanhing and with individual method scores =
respectively, e

. These tables are aelt—emplanatnny.,: o
| N From the data and tables already given, the ,_
reader can verify any of the correlation coefficients
given below with very little extra trouble.

______ | o (continued on page 9 q ).



ABLE 12:

CORRELATION between RELATIVE IMPROVEMENT and
" 2OTAL MATHEMATICS SCORES for the yesr. .

—89 —

(The total maths, scores are obtained by adding
columns 3 and 6 of table 1).

"l}‘ottal Ha.the.v, Scéres' |
| pelative | — : & a
Pupils | Improvement scors | rank (renk-difference)
{rank) - |

A a1 5.5 | 12 1 121
B 2 2095 | 4 2 4
¢ Ty 166.5 | 1o 7 49
D 4 223 2 2 4
E 5 el |3 2 4
F 6 1605 | 8.5 2.5 6.25
o 7 60 |1 4 16
H 8 © 180.5 8.5 0.5 0.25
1 9 855 | 17 g 64
J 10 277 L 9 g1
K 11 201.5 | 5 6 36
L 12 153.5 | 13 1 |
n 13 14 | 16 3
N 14 §2.5 | 19 5 25
0 15 182 7 g 64
P 16 é4.5 | 18 2 4
Q 17 R 14 3 9
B 18 134.5 | 15 3 9
8 | 19 w6 13 169

n=19 675.5
Note: For formulaé used below see appendix D,

=13~ BagPa,

- 4-0TH

e

= .41 *+ .14

= 1348




CORRELATION between RELATIVE mnow.mz'
nd_AVERAGE GLASS POSITION during the you

| Average
Relative | Class ;
Pupils | Improvement Position a 42

o (rank} {Col.6, :
s Table 3)

W
AT+

16
12
25

16
49
&
81
- 16

&1
!’ 25
-5
-

8 8 EF v o £ o s

19
10
7
16

E X &
K

36
36

I 0 O W O ORI M ot oM N W W O QW P
5 S FUEEESLE © 66w v vt & w s
O G MWW WO P WD W R W W

i3

Lo
O

n=19 654

| LG

= 4320




TABLE 14:

—q1 —

CORRELAT ION gitween RELATIVE INPROVEMENT and I.?.

t_obtained,

See p, 5/

Pupils

Relative

Improvement |

(rank)

1.Q. :
(Col.5,tab,3)

a2

QO R MR S 4N "ol oG W P

Y
e w

1
2

]

20
11
12
13

14

15

16
a7

18

13
16

1.5
18
17
10
12

14.5

144
196

12.25

16
16
42.25
16

&1
£0.25
25

25
16
6.25
196

826




DABLE 25:

—q2 —

CORRELAT ION betwaen RELATIVE IMPROVEMENT and
TENACITY.
(8se also tables 17 and 18, where tenacity 4s
correlated with classﬂeachins and individual
metbhod scores regpectively). — —

Relative » o ) o
rece | Rt | gme, ) ¢ | @
A 1 4 3 9
. B 2 10 8 64
c 3 & 5 25
D 4 2 2 | 4
B 5 1 4 | 16
F 6 .5 | 55| 30.25
G 7 5 2 4
R 8 14 6 36
I 9 25 6 | 36
g e 3 7 49
x u 6 5 | 25
L 12 1.5 | 05| 0.25
o 13 13 0 0
N 14 19 5 | 25
0 15 9 6 | 36
p 16 17 1 1
Q 17 18 1 1
R 18 16 2 4
3 19 7 12 | w4




TABLE 16: CORRELATION between RELATIVE IMPROVEMENT and

' o S0CI0~ECONOKMIC STATUS, S o
(Note; The ranking according to S.E.8. as given
in column 2, table 9, is used in this correlation,
If the rapnks in c¢olumn 11, teble 10, are taken,

| Relative
Pupils Improvement | 8.E.S. a a2

16 15 | 225
9 T | 4
12 9 | &

[
-q

p N
-t

152

ol

i

O 0ROy Ut s W N e
it
o
B

19
18

&
B O 0 DO W
b
o

& Kk
W
P
Ny
o
®

15
13
11

- T ~ T Y o W - SN S o B S SRS I N S - N - S -
& b
W o= = J O

5

I

I
&
O
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PABLE 17: CORRELATION betwaen TENACITY and CLASSATEACHING
— " SCORES, -
clads-—'rewhing
gcores Temiﬁy
(00l.3, teb.l) (Table 7)
Pupils
Soores Rank coeffa.cienté Rank a as
A 70 15 .72 4 11 21
B | 100 | 7 .62 10 3019
¢ 78 14 .66 8 6 |36
D 111 445 .80 2 | 2.5 6.25
E 1i4 3 <84 i 2 | 4
F 94 9 . 60 11.5 | 2.8 6.25
G - 83 13 .70 5 g |64
" 97 | 8 .48 4 | 6 |36
1 45 | 18 .45 % | 3|9
; 11 | 1 .76 3 | 2| 4
K 111 4.5 .68 6 | 1.5 2.25
L g6 | 12 .60 1.5 | 0.5 .25
H 65 16 .55 13 3|9
N J2 19 .22 19 0 | ©
0 1m0 | 6 .65 9 | 3|9
P 571 | 17 3B 17 | oo
Q 89 | 1.5 .28 18 7.9 56.25
R g9 | 10.5 .38 16 | 5.9 30.25
B 135 2 .67 7 5 |2
n= 19.

= .6249

P.E.= .706% L.z

= 0997,




TABLE 18:

__q_‘)’._

GORRELATION between TENACITX and INDIVIDUAL

mmn SCORES,

Pupils

Individusl
Method Scores

Tonacity
(Table 7)

Cosfficientq Renk

Beores Rank
85.5 |
108.5
88,5
12
107.5
86.5
17 10
83.5| 9
40.5 | 17
126
90.5
67.5 | 12
49 15
20.5 | 19
72 11
27.5 | 18
52 14
45.5 | 16

56 13

-~ > Ot W

72
.62
« 66
+ 80
84
. 60

.28
«38
67

4
10

8
2
1
11.5 5
14
15

Moo VoW

©

11.5
13
19

5

17

16

e O s M MPBO WP

P WO N0 BbR

16

49

20.25
25
a5

36

218.5

= 0557

P.E.= 706 .....::__-_;3_?;3;4
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TABLE 19: RELATIVE IMPROVEMENT and INCENTIVE.
Incentive Relative Improvement
Group:l.na for pupils falling in
Fupils gg.%: és A~Group | B=Group | C-Group
A A +35
B A +33
¢ B +33
D A +27 ,.
E A +18
F c +12
G B +12
H B +6
I ¢ +5
J A +4
K C 0
L B -3
X ¢ -5
N c -7
o A - 21
P c - 23
Q c - 25
R B - 323
8 c - 66
Total +96 +13 - 109
Averageé b (P +26.0 + 2.6 - 13.6
. 19.53 21.0 23.1
= 28.9 | 40.1 30,3
Note: 1) 8ee appendix D for the different formulae used
in the calculationa on this page.
2) = stendeed devietion

E = P,E. of average.

By, P-E. of the difference between the averages
' of the A~ and B-groups.

C.Ria= Oritical ratio for the A~ and B-group average:
z‘""‘i 8.}'1+ ) Borcoi = 8.39 E':i‘7.59 i 0'3

3 0By = 2§25, | GR= -?—%9
= 1.9

= 3.9

C.R

@)

A

I
¥
o)




TABLE PO: COEFFICIENTS of VARLIABILITY of CLASS-TEACHING
== and LIVIDUAL LETHOD SCORES,
CLASS=-TLACHING INDIVIDUAL METHOD
Deviation Scores Deviation
Pupils | Scores frog Av, DZ [weighted) frog}Av. Df
A 70 2044 416 105 14.6 213
B 101 10.5 112 134 43.6 1501
c 78 12.4 154 109 18.6 346
D 111 20.6 424 138 47.6 2266
E 114 23.6 557 «32 41.6 1731
F 94 346 13 106 15.6 243
G 83 7-4 55 35 4.6 21
H 97 6.6 44 103 12.6 159
I 45 45.4 20561 50 40.4 1632
J 151 60.6 | 3672 155 64.6 4173
K 111 20.6 A2 111 20.6 424
L 86 4o & 13 83 1.4 55
2 €5 25.4 645 60 30.4 924
N 32 58. 4 3411 25 65.4 4277
0 110 19.6 384 &9 1.4 2
P 57 33.4 1116 54 56. 4 3181
Q 89 1.4 2 64 26.4 697
R &9 1.4 2 56 34.4 1183
8 135 44.6 | 1989 69 2l.4 458
Total 1718 420.4 15500 1718 567.6 23886
Average 90.4 2e.1 90.4 29.9
Class-teaching Schres: Individual Method Scores:
Standard dev.:@ﬁ Standard dev.= .?}.%_.
=35.5+ 3.89

=28,6% 3.,1%

Coefficient of variability::%g;%

=.2‘:
- —

Coeff. of varlability:%ig%

P.E. of diff. between 25.6 and 35.5

= 4.99

Critical ratio=1.4 _
Probhbility coefficient = 345

-—
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CALCULATIONS.

MULTIPLE CORRELATION COEFFICIENTS:-
(a) Relative Improvement with 1.Q.4 tensoity.

1l - Relative Improvement.
2 o IOQ.
3 - Tenacity.

o= 15 Tz = «5D Tz= 40

(2 (2
\/z._L-*- Ya = 2% T Tn

(b) Relative Improvement (i) with Maths scorss 22; plus
Q — . Class scores (3

r, = J41 1‘,3—_—" «43 o= 62
D = 4673 (celoulated as above).

PARTIAL CORRELATION COEFF ICIENTS: ~

(a) S.E. S. ancl Clags~teaching acores with 1. Q. and
Tenacitf“partialed out.

Tenacity was firat partialad out thus giving
the following partial correlation coefficients:-

S.E.8. and Class-teaching scores: i:z.+= .38
soE.So aﬂd IQ'QQ . I‘,,,‘,~=-.Q5
Class~teaching scores and I.Q. : Xy._- .27

These three coefficlents were then used to partial

out I.-Q- S
r _ r“&;, 1%4 rzitf

_ 438+ .05 X .2
T (T e.0HT (1 - .2P2
= .4043

(vb) BS.E.S8. and Individual Method Scores with I.Q.
and Tenacity partialed out, ,

Calculated as ahove, I,.o=_.2234.
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MULTIPLE COR RRELATIONS: On p.q¢ 1% 1s shown how the
aoeffiaien@s of muls;ple correla%&an weré eal@ala&@d in

the cases of
{5 R tyveremems itk B el
| ¢lags sqores. _ .

By means. of the farmula uaed,the norrelation
cf relative impravement with the combined ecare of |
1.Q. anﬁ tenaeiny, for example, was oalaulated without
aetually combining the aeores. This rermula.gives the
max imum correlation with relative imp?n?emenx taat can

be obtained by combining the I1.Q. and &Qn&e;@y $gQrea;1.

L CORRELATIONS: fTwo Variables mey show & high corres

ilebicn without thete being any eausal Genneetion between

them; & third veriable may be epera&ing to pradnee the
game chandes in both, hence before aesuming that it is

a real correlation, that 1is, that the oné varisble is the
cause of the ather, such other variables must be ‘
partaialed out.

. Ths formula for Hartialing @ut such Variables
is given An appendix D. ‘ Gnly ens vErma%le aan be
partialed out a% & time.; en pass qe it ze shown h@w
a segond var;mble @an be p%ﬁ%i&l@ﬁ eut af%sr the first
one has been parﬁmalﬁd out.’ _‘." L

It wae not conazdared neeeasany ta partial

. ouﬁ.ail the poasible variables'fgr ali the Gérrelaﬁien
aosrficlént$<ehta$ﬁea in this pgrt,qﬂ.the‘;gvgstigaﬁgan,
'55‘1§‘waé felt &hat‘an @hevwhalé ﬁﬁesﬂaﬁeéqrralagggasvwera
more reladble; the rellisbility of the goefficient of
parﬁial'ﬁarrelatiaﬁ.wilisuffer'fram:ﬁhe_c@mulativé; |
effect of the 1imitatlons of all the methods employed
in the colisebing of the different groups of data, while
the relisbility of the raw correlation is only affected

1. For Eufbher exnlanahion see,, fer example, Gtigc
95tatistical Method in Educational Neasursment!,
chapter nineteen,



by the limitations of two methods. Hence it will be
Lisl corre-
iations where I, Q. bas been partialed aut because the

advigeble to attach most significanse to par

1atter is the most eb;eonge portxon at our da%a.w

iﬁléés'naﬁ possible %o correlate the incentive
data with the relebive improvement, aﬁ'%ha"ﬁﬁilésware
claesifiea 1nt9 three groups with definita, awerage and
1ea9t ineentive reapectively inphesd af ranking them,
Table 19 shows the relative &mprBVemantfef &heae three
groups in three different columns.  In the A<group
{definite incentdve), there are gix pupils with s total
“tpelative mprovement! of +96, hence the average ‘
"pelative improvementt is+16.0. Similarly, the average
improvements of the B and C groups are +2.6 and «13.6
respectively. o oo ; y
On pagéed also are shown the calgulations fer
finding whether the differences between these average
1mpravemen%q are slgnificent. |

COEFFICIENTS OF VARIABILITY OF CLASS-TEAGHING AKD
INDIVID!?AL METHOD SCORES: TABLE 20:(pi1) .

Prom Table 20 (1) the averagé d&v1&tians |
(22.1 and 29,9 respectively) (11) the sbandard |
'aevaatmcns (33.61:3 13 end 35.5+3.89 rBSpeeﬁivély),
(111) the eaefflaients of variability (.32 ana .39 réam
Npebtively) of alaes-taaehing and 1ndiviﬁual method scéores

afe Bbtalnéd.

The weighted 1nd1vmdua1 ma%had soeores were
use&”&nvqrdgw to mske the two shanderd deviatlons
comparsbie, which ic exactly the damé as celewlabing
the coefficients of variability of the unweighted scoves.
The standard deviabion of the unweighted individual
meﬁ&od scores is 28.8 (ealculation not shown); Af thia
45 divided by 73.5 &?h@“a#eragéxbﬁ'the~unweighte@
individual method seofes - See columh 6, bable 1), &

coeffictent of variability of .39 is obtained whien
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iz the seme as obtained by the method on page q7 .

Befbre diseussmg their meam.me sépa.mtely
we gi?e & Bummary of the result»s bel@w.
' IONS {renk ditference meth@d)
(see ba’bles 12 %o 1&) _
1. Relati.ve Improvmem with Average Iéat.hs. S%res. 41t .14
2. I Class Pwim@n  W433.13
3. 0 e "L . A5+.6
N v % Temaotty  .55+.11
5. s w v s.Es8 154,16
6. \Tgmguy o " cz.ass-heaahing Mores __.62t 16

T Teﬁaﬁi&y | | %  Individual ne&hoel " 81+ .06
R (G&l@ﬂl&’bi@l&m not ghown) T

8, I.Q. L - wiAth Clags~bench. Scores - .43 s:.i}
9. I.Q . . with Individual Method ¢ (41 t..m

0. 8.E.8 - with Class~tesch. Scoves .55
1i. &.E. s, with Indikual Maﬁhod. LI .474- ,13

12. Relatwe Impravemem mbh ﬂass-’wwh. 3@@%3 N4E .16
13, Individual Method # - .69+ .08

4. L& . with Av. Class positton  .37+.14
15. I'Q" R - ”meh Tenaolty o | .4@1..14
16, L ‘Ylv.iwmns B8, ) 14%.16
17, sES. withfemetty | A5+.3
18. Average Glaaa Posit%n with Av. Mathg. Sc.@rea | .52 *+,20

12. | Ciaas—t.eaéhing Scsoras wi‘m Iné.iv. Hemwé. Scores‘_ «70t.08
20. Temeiby with Averags ﬂlaas Position : .69 +

Bo

(eée page % }
1. Relative Dmprovement with I.Q.+ Tet&aeﬁ.%y . . .56
2. A AV, Maths.+ Av. OL. See. | .47
3 £ ® " Tensoity+av. Cl. Pos. .55



10.

11.
iz.

13.
14.

15.

16.

- 02 -

_pAa‘_ m cmmmg s;

':c‘enacmy with claas.‘feach. Bes. fIQ | -éemsﬁarfit) .;4
Th Ty 77

Tenseidy with Indv, lebhod Sue. | ) 7
S.E.8., with Class-teach, Bes, (% % ) . .5g
8, E.s, with Indiv. ﬁeﬁhe& Sos. { L % .45
- Rez.atm Imp rzw 'renacs.ty o | LI .54
Relative Imp. with S.ﬁ».&.. A ey .13
I.8. with Cla»ﬁ&m’l’é&@h. ges. Temmww« .25
1.8, mﬁh Indiv, Nethod Ses. - { SR BTS2 N
8.E.8. with cﬁ.&sa»ﬁ}emh. Scs, i B ) . 38
S.E.S. with Individ, Meth, Sce. s 2 Y
7.Q. with Clase-Teach. Scores ;s.:»:.s. B SR S
I.Q. with Indiv, Hothod Bes.- A ') 39
Reiative Imp. m.ma 1.4, ¢ L N R £ 3
Tenaoity with Av. Class Pos. _(;,@.u e ) . .64
© . {see pige 93 ¥ o
8,E.5. with Glassn-??eaah. 3@&:.(1 Q,. and Temazty e
eonat.mt) 40

s_.jE‘. 8, with ,z:nmv. Hethod 8¢s ( do )‘ o .22

_W’I‘IVE @@RGVEHE ‘,‘T , W ANCENT: o |
(see table 19

Average lmprovement of puplils with DEFINITE INCENI’IVEHG-C.

A ] LI | ¥ .. - 42.€
# 1 f # # S I & -

STANDARD BEVM‘II@K% Alfm G@EFFI@IENTS @’F VMMEITX oF

- (aes vable 20)

o = 236 + 2,13 (Qiaes;t-éachmg sﬁearesi)
0, =35.5 + 3.89 {indiv. methoﬂ swrea )
P Eeo of differem:e = 4.99

grivical ratla 1.4

Probability of the differeros bet-ween Je &nd a7
being due to chance is 34. 5%

aoeﬂmmn@ of variability of elase-.teach. sca. = %%L ar

] 8 " % fndiv. ‘mEth. Bes. = .,39 or



— /03 =~

CRITICAL INTERPRETATION OF RESULTS.

In disouéaing these fesults,we.must«bear in‘
mind; 1) that they cannot lay claim to any great
scientific value, for they have been obtained £rom too |
small a number of cases. Whatever conclusions are based
on them must merely be taken as suggestive of further
investigation in this field. - ~

2) that‘a'earrelatian,¢oefficient‘whi¢h~is
smaller than three timeé its probsble eérror mngt be
looked upon as statietically insignificant. If it
is three times its P.E. thore is a probability of 95.74
of its beling right. To be quite significant it ﬁhaulé
be four or probably five times its P.E.

3) that 18 is not known how to calculate the P.E.
of & partial correlation caa:fieiemt, that ig, the extent
to which it may very by chance sampling, hence it 1s
impossible to discover whether the difference between
two partial correlations is significant or not.

4) that the difference between two averages or
between two raw correlations is significant only if 1t is
mor¢ than three times its P.E.

The results are discussed in groups; the
resder may refer to the summary given above for any of the
results not included in these groups.

(2) RELATIVE IMPROVEMEN? and I.Q.: ¢ = .15%.16
(b) 1.Q. and CLASSIEACHING SCORES: (= .43+ .13
(o) 1.9, end INDIVIDUAL METHOD SCORES:c=.41* .14

See also partial correlations 7 and &, 11 and 12, and
13 4in summary.

Correlation (a) may be discarded as being of

no significance, the P,E. being greater than tﬁe
coefficlent, This implies that intelligence as measured
by modern testing technique does not discriminate betweem
individual and clase methods.
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_ Gorrelations &b)‘and {c) point to the pams
eonclusdon, thare being no significant difference

between them. Neither do the partial correlationa E

'? and 9 (see summany). or 11 and 12 whére tenacity and

s E. S. ‘have been partialed out reqpectlvely Bhow
eisnifieant differences. o

| Agcarding ta this inveetigaticn, theretere
pupila with high 1ntellisence will not neeeesarily do
relatively better on the 1ad1vidual method than pupils
with low 1ntelligence.

(a)u§§é£$IVElIMPEBVQ@ENTgANﬁ TACTEY: 0 =.55%.11
{v) E@LhTI?E IHPROVEHEN,ﬁ&@D  TENACITY (1. Q'aﬁnﬂtant)@_.,5ﬁ
V . = Y e ) e=dSe
LT m s
t° )(’ =60

See also raw @orrelations 6 and 7 in ag;,ﬁqfd

Correlation (&) As high)
five times Ats P.E.; that is, the teachers! estimates
of the pupils! readiness to work and their ability to .
epply themselves continuously to what they do correlate

y significant, being

highly with the relative lmprovement. Heboe the facters
perseveranca‘ana.1ndu§tm¥yu£or‘ah&eh;wa‘ﬂsaatpe-cgmﬁmnéd
tamm-menaeityg-may:be sald &egbe.mafs importanmwwizh;;
individusl. than with nlaégﬁteaahins,metnsd.

The partisl cerralatlon {b) does not dirfer
appreciably frog (a) and hende doea not warran& any
conclusion with regerd t6 the ezfect of Y-

The partial correlations (¢) and (d) show that
tenacity 18 a more important factor 4in andiviﬁual than
1n elass—teaehing method, This 1s the aame conclusian
aa the abave - anly the data have been treated diffegantlm
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as was pointed out in thé begia@;ﬁg Of“thig ghgpﬁeig

~ I£ the rav correlations 6 and 7 (8ée summary)
are compared, they show & aifference of .»19 with & P.E.
of .12, and hence a criﬁieal ratieh of _12 or 1.6. :
The probability. of the dirference being due Lo ahance
s therefore .28%*  Although this method of treating the
data shows a less szgnificant result than correlatien (a)
as regards the @reater geope that the &ﬁdividual method
allows for tenacity, the faet that it points in the same

direction eenfirms the cencluaion based on correlatian {a;

Correlation (e) shows that either the teachers!
8 atrorigly -

estimates of tenacity have been heve b
a;nfme:méa by the puplls? a@@wemea&in school; or that |
thé most persevering and diligent pupils ﬁsﬂally=dé»b95§
at school. It will be difficult t@nd&sgéver'whi¢h 9f
these two 18 the true interpretation.. If it is the
former, then correlation {e) given.above will mean the
game &5 the gorreletion of .43 botweon relative. 1mprove—

ment .and average class position (g6p sunmarys raw

eorrelation No. 2)

{a) 'RELATIVL mpmvmmm AND s E s.. | (> = .15_.16 |

(v) RELA-;IVE Iwmvwzm AND s, E. s. (x.g. censtan‘h) .
e Vo - RN N - ki € =, 13
(e) ‘s E, 8. AND CLASS-TEAGHING SGORES( e )

METHOD SCORES ( ° (’=)-55
| = .45

(4)  B.E. s, ‘AND,IHDIV.

See also raw correlations 10 and 11, and partial
earrelatians 9 and 10, 14 and 15

Correlation {(a) is negligiblev hencé the

: sacio-eeonamic status af & pupll may be said to have no

differenhiasing effect on his performancesg in 1nd1v1dual
teaehing and. class-teaehing methods, & pupil 1n .
favourable social and economic cireumsbances, far example,

will nob ae@essarily do better or worse on bhe 1nd1v1dual

1. Read fo.from probabiligy gableg.
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nethod than a pupil in lesa favaurable cireumstancea."'-

If 1.Q. s partisled out (correlationm b),
the‘eorrezaGiaﬂyme,aiE@‘&nsignifi@aat; heﬁ@e~wé sonelude
that there s no ceussl connestion between S.E.S, -and
relative iMprQ?émeﬂtr-

?raatxng the data 1n a different manner by
carrelating s E., s. with elass-teaehiug and.individual
methad aceres respeeblvely, raw eerrelatians af 55 and

47 are obtained (gee swmary): the P.E. @f their
difference o8 .17 and the criticel ratio .05, hence the |
difference may be due to chanve and not be a real |

differsnce. .

| If I Q. 15 partialed out as shown 1n (c) and
(d) ahove partial coefficients of 55 and .45 are | -
thained. If tenaoity is partialed eut partzal -
' caefficlents of 38 and 21 are obtaineﬂ (aee summany.‘
9 and 10) If tenacity and I Q. are both partialed out,
partial coefficients af .40 and .22 are obtained (see
summany 14 and 15) - The differences are 1arger in
the 1aat two cases but the correlations bhemselves being
100, small ﬁo be signifieant, no significanoe can be s

agﬁaahea to the,differences betweegﬂahgm,

Theé raw correlaticns 55 aﬁd‘ 47 (summaryiuiO'
and 11) thamselves are however quite significant, henee
while these eorrelaﬁians confirm the conelusione arrived
at by other Anvestigabors bhax pupils eomins out nf good
homes ae well at sehoal (beﬁausa ﬂinnélligent parsnts“ |
uaually have ”gooﬂ hamesﬂ), they de not paint te any |
connectian between home cenditions and the type af
teach;ng—ma&hoa emplayed at school. | In other werﬂs,

a pupil wi&h & goad home and intaiiiaénx parents will
mosd probably do. well at achoel irrespeetive of the

mebhod of teaehing“ﬁee&.
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(a) RELATIVE IMPROVEMENT AND AV. CLASS POS.: ¢ =.43% .13
RELATIVE IMPROVEMENT AND AV. MATHS 8CS.: (=.41%.14

| VE_IMPROVEMENT AND CLASS-TEACH. SCS.: ¢_.o4—.1e
T OBES.T =47
{#) STANDARD DEVIATION OF CLASS-TZACH, SCORES: €= 28.6

'(g) BTANﬁARD DEVIATI@N DF INDIV. HETHOD SCORES: 62:3555

Correlation (a) 1s more than three times ite

P E. and 1s therefore almost hundred pereent significant,

a;thpugh of course data on ;arser £roups are necessary to
@égaplish 1% with agrtainty. | m@&e rgsﬁlﬁ indicates that
there 1e & tendency for pupils who ranked highest in
e&ées position (for all subjeots of curriculum) throughout
%hé;year to make relatively the greatest improvement on
the individual method. In other words, those pupils who
are sll-round good 1n~thewaehaolﬁark~will very probably

© benefit most by the individual method.

 Correlation (b) shows the same result for the

sverage methematics scores of the whole year. It 1s

vaWEverx@aﬁtraﬁioFed ﬁy\aéﬂrelatiena-(e) end (d): the

farmér‘shaws tha&limgxavemenﬁ,dges tiot correlate
pignificantly wibh classteaching scores, in other words,
those pupils who do best in mathemetics when the ¢lass-~
teaching method 18 used wlll not necedsarily do best when

'<%he individual method is used. It must however be borne

in mind that the whole year's aversge gives more rellable
results than the average of six months,

- Goxrelation (4) 13 hi@h because in a way it
represents the eavrelabion of impravement with itself, but

-maxka of the gecond six months of the year is & bebter

indieation of & pupil’s "mathematics ability® than those
of ‘the first six months. Hence the asbove correlation

goefficient of 04 1s probably too low Af it is %o be
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taken a8 an indication 9f the connection between,
improvement and performance in mathemati¢s. From this
investigation it is however not possibie to discover to.
what extent the Qhﬁffling 0f the marke in the segond
six months of the ye&f was due to bthe chenge of method,
and to what extent it was due to more advanced work,
As was pointed out beforel* this is one of the

shorteominge of the investigation as a whole.

A comparison of the diebributions of class-
teaching and individisl method scores shows a larger
stenderd devietion for the latter, The individual method
marks deviate more from the avepage merk than the clage-
teaching merke. The cosfficients of verisbility are
129, and 39% respectively. As is pointed out in table
20, the probability of this difference being due to
chance is 34.5%, hence the chances are fairly big that

‘the difference s = real difference.

It may be eancludedi'théréfar@; that the
.iﬁdiﬁidﬁd&_mb&hédfhas & grester diseriminating power
between good and wesk pupils, Its h£gh'mérks tend to be
higher while 1ts low marke tend to be lower than those on
the class~teaching method. This result meems to confirm
the old complaint that in our preseént system teachers pay
too much attention to the wesker pupils and léave the
brighter pupils to their own devices, The better pupils
do not work at their full capacity while the weaker
are pushed %o work above their capacity, henece the former
get lower marks while Lhe latter get higher marks than
wnﬁid have béen the case 3f’ﬁheg-had all worked according
to their true capecities, and consequently .t.‘he marks,
gluster round the average. In the individual method .
esch pupil works at his own paceé - the wesker pupils are

not forced to work ebove thelir capacity while the clever

1. Vide page 2(-7
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pupils need waste no time in listening

%0 repeated
explanations.  Hemce there is a bigger spreed of marks.

LATIVE DEPROVEMENT AND INGENTIVE;

A. Average impr@vement of pupils with definite incentive
+ 16.90

B. Average improvement of pupile with &ef%ﬂ&%e 1ncen§1ve |
+ 21 e

feast

' 1noentive f

¢. Aversge Lmrovement of pupile with de

. The difference betiwesn thé average imprevemenms
or ﬁhe Aeand B grvupe, ag well as that af the B and c
graups, is not quite Bignificanﬁ (the prebability or
thair being due to chance is .28 and .20 reapeetively)
Eut ths difrerenae baﬁween the average 1mprovemants
af th& A and c gr@wps 15 nearly hundred per&ent,signifi-
aant beﬁanse it 18 nearly four himes as 1argevas its :
| pr@%ablé error (critical retio=3.9; aee table 19)

" onid means that those pupils with most

‘*Ymbﬁigat;oa ahaw‘muqh,greagergrelative improvement than

those with least motivetlon. - The iaaiv;duglmmeﬁhad
affords greater.opportunity for the pupil with apowsrful
inéemw et+than the class-teaching method, |

Summing Mp these results, it appeavs thab
tenacity and incentive are causally connecbed with
‘reletive lmprovement while 1,Q. and 8.£.5. are not. .
|  In other words, there is a tendency for those
pupile who have been judged o be moat persevering and
dfligent, and most powerfully motiveted to make relativel,
move progress on the individual method. than pupils who .
have been judged to be less persevering and diligent
and to be only very slightly motivatved.

1n¢ent.wéé Ji.zdgea. e
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‘ w;th reapecﬁ t0 inﬁellignn@e a8 measured by
modern tenhnique, and smio-eeo:mmie st.at.ua it appaars'
thet pupils favourdbly placed will most probsbly show
e 5004 performance irrespective of the method of teache
ing used. o N
| Fina.lly, there is also an indication thaﬁ these
pupiis who show an all-rownd good pe?férmanee in Schaél
though fict necessarily in mathematics iteelf, will find
relatively more seope in the individual method than -
pupﬁs with an alleround poor performen¢e,  The =
explenation which the investigator offeérs in somnectlon
jwith7thia:resu;$'i@'%hat pupils who are all-round géod in
thelr schoolwork ere on the whole better equipped with
the s;n,étmmea@aﬂiﬁi‘és of learning < reading, writing
and number‘ - and this will be a definite 'a‘i‘&' in individual
work = more so than with ordinery teaching, Together
with this appears the result that the individual method
sedres deviate further away from their average thah
the class=téaching scores. It would appear ad if there
is greater opportunity for the brillismt pupil to shine,
and that £he wéak p“pll is more likely "éa g;a under.

The i.xwestigatar w:lshes t-a set Up the above
éo‘nelusiéns &5 & ten‘bati*v‘e hypothesls 111 this field:
1t 19 realised that. statietically very li‘htle signifi-
canes can be attaghed to 1t becauge of tjhe fﬁmall rinfﬂber
of plpile used in the experiment. The girongest
argument in favour 6f it is that it agrees with oriticel
ébﬁtzxéﬁna-s-éme experience. It is hélsmig_, Bowever, that
future in%aﬁ‘i&a@é% will find it cuggestive as & ebart-
 fngepolnt for further investigation in this £ield.

' In the second pert of this investigetion
an attempt is made $6 verify a part of the above
hypothesis.

L R N .



- 111 -

CHAPTER V.

e

VERIFICATION OF RESULTS IN TWO URBAN GIRLS' SOHOOLS.

The application of individual method to the
teaching of mathematics in the mixed country school
produced very interesting and suggestive results,
especlally in ecnnaction'w1th tenacity and incenﬁive.
These results WGre, h¢wevet, not very rellable beecause
of the sméll number of pupils with wham the experiment
was perf@fmadgl‘ Hence 1t was desirable to repest the
experiment with a larger group.

} In additlen. theae was the fact te be considered
that these results were repreaantative Qf a Speaial set
of circumistances and & special section of &he South |
African pbpu;atian.-namely. that of the country. The
pame éxperimgnt performed ﬁitn‘tmwn ehilﬁrenumisht

produce Aifferent resulte.

There was however no time or oppéﬁtunity to
repeat the experiment fully in a townh-gchool with a
largerrgroup. The investigator would have had to take
comnplete cenhral of a mathemetice clags for s year, or
six months at least, dging‘thrsé months Qfdinaﬁy classs
tesching and three months "assignment"work., = This was
impossible in the circumstances;,h@nge & different tech-

nique wag employed.

‘The 8td. VII mathematics sections of two
different schoole were selected f¢#1the purpose of the
investigation: in the:one'sectidngtha diaqlpliﬁ& wag
fairly rigid and the ordinary clgss_methﬁﬂ of instruction
was being,emplayed by the m&the@gﬁics_teacher of the achool
in the'ather“aaétien the di&cipliﬁemwas.mﬁch less prigid

1. The P.E‘ of a correlation coefficient beconmes wvery
large if the number of cases is sma?ll % ee ?er?‘
fermulae in appendix D.
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and & falr amount of individual work was heiﬁg done.,
 For each of these sections the following
information was obtained:

1) Hathematics peores,

2) 1Intelligence quotients.

3) Tenacity eoefficients,

Groups of the first type {(rigid cant?@l@ﬂ‘
ordinary ¢lass-teaching) could be found in almost any of
‘the urban schools, but the problem was to find a group
of the second type {non-rigid control, individual method)
The investigator inguired at seweral boys* achééla»b&t
the unanimous reply of teachers waé that tnéy &c‘nﬁék
believe in such & method, with the result that it was

necepgsary to rﬂaort to girls' schools.

.

E?entualxyithe 5td, VII mathemiatics section
of one of the big urban girls' sehools of the Gape
Peninsule was selected: according to the principal and

 the mathematics mistress of the sohool, mich individual
workdewas te ing done by the,elaae,'thé,disoiﬁiineuwas
fairly loose, clever pupils were given extra work to do -

in ehorﬁ».iniﬁpiﬁe‘af the fact that regular weokly
gssignmenﬁs-@f.wdrk,ware nét.hanﬁe&_@uﬁ; the method
approximated inmamy of its aapﬁcﬁsﬂteﬂthat employed by

‘ the investigator in the country school,

The Std, VII mathematics section alone was 00
small, hence the Std, VIII section, with vhich the same

- m2thod was B 1ng\aﬁplgy@d; had to he 1né1ndea. Tuis
gave a,greup4ofi41wgir19a 2% 4n Std, VII end 18 in

Std. VIII. = Results were however galculated'fﬂr only
34 of them, 88 full data could not be obtel ned for the cth

seven: three mere abaent when the intelligence tests

1. "Individual work" is ueed to denote “work on the

individual method" ag the reader will have ndbiced.
- Strictly speaking; of course, all school work is

individusl, as was pointed out in Chapter I.
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wore given and four had not written the June test, ot
the 34 that remalned there were 21 in Std, VII and 13 in
8td. VIII. For the sake df d earness we shall hence-
forward refer to them as the I-Group (individual method,
non~rigid control),

The collection of the required data was g
considerably easy matter:-

1) The mathematiocs scores of the June quarterly

examinatlion were obtained from the principal of the school,
(A record book is kept in which all the quarterly test
scores are written).

2} The intelligence quotients of the pupils were alsc

obtained from the principal, as they had been tested on
entrance inté the school.
3) The teachers of the school very kindly consented

to rate the puoils' perseverance and diligence. This

was done in the same way as described in Chapter III, and
tenacity coefficlente were calculated as before. See
tables 21, 22 and 23: the pupils are numbered from 1l to
34 according to their ranks in mathematics scores;

pupil I obtained the highest mark and pupil 34 the lowest
in the June test.

The R-Group:

As mentloned above, it was easy to find a rigildly
controlled group. The Std. VII mathematics section of
another big urban girls' school of the Cape Peninsula was
selected: the principal expressed the belief that a fimm
ocontrol over girls 18 necessary to get the best out of
them., Hence this class could be taken as representative
of rigid control method.

There were 32 girls in the c¢lass; the Std, VIII
methematics section was not included as in the case of the
I-group. The final correlations were made for only 28
o0f these girls, as all the data could not be obtained for

the other four: three were absent when the intelligence
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test was given and one did not. write the June test.
Henceforward we ghall‘refe? to them as @hﬁ R=Group .
{rigid contrel, ardinary classﬁﬁeaeninsls o
The sanme data'wgrevcallgcteﬁ for this group‘ag

for the l<Group:-

1)  ZIhe mathematies scores of the June quarterly
examination. |
2)

The intelligence guotients: the investigator
had to give the intelligence tests himself, as the pupils

\

hed not been tested before, = The class teacher was
. present to assist,him,kforms Ivand IT of the South African
Gyauy Teét,pf-Intelligpgge.ware uged for alternative rowg
and further all the ne@ggsgryfpfeqaﬁtxons were t& en in
glving the tests. The 1.Q.'s are given in correlation
teble 31. |
3) .
tebles 24, 25 and 26,  The separate estimates of persever-

Ienacity coefficients: Obtained as before, See

.ance and diligence correspond very closely. According
t0 the teachers' judgments, therefore, these factors are

ususlly present more or less to the same extent..

Retest of 1.Q.'s of I-Groupt

' The correlation between mathematics scores and
' 1,Q. for the I-Group was found to be exceptionally low
{.25). Hence the investigator deeided hQ reﬁést this
‘grqupg in order to .check the 1.Q.'s obtained from the
school record book., This would at the same time Wring
| greater; uniformity in the method of investigatlon as the
.intelligenae tests would then have been given by the
‘same person teltha-Imandeé{QxQUp% . , |

The retest .was carried out with the usual
precautions., The investigator tried to get hold of
the answer booklets of the previous test in order ﬁe be
able to give each pupil & different form for:this.test -
Af & pupil had form I for the nrevious test she would
get form IX for the retest,énd vice versg ~ but he was not

successful as they had been destroyed,
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The retest gave an average 1.Q. of 125.4 which
was 3.0 unite higher then the first test., The correla-
tion between the I.Q.'s of the first test and thme of
the retest 1s .87. For the investigation the 1.Q.'s a8
obtained by the retest are used. |

GENERAL SOCIO-ECONOMIC STATUS OF THE PUPILS OF THE
BWOGROUPS:

The schools out of which the two groups were
selected, are both large urbsn girls' sehools in the’
‘Cape Peninsula, located a few miles from sach other.

The school of the rigid control group is fee;paying while
the pther is not, and on the whal@'the'girls of this -

- gohool come out of "better homes". One could expect
that their heslth would be betier: they get what they
require,,parente_would_not,th%nk twice béfore_calling
the dbetor Af it seeme@ﬂneaesgary, thgy would ged
gufficient nutritious food and would not suffer from
fatigue and other disturbances as the result of an
unbalanced diet.  'As the principal of the school ran
her finger down the 1list of names which constitute the
R—Group. she polnted out that they all come out of homes
where there was seldem a lack of anwthing.

on the other hand, these girls are subjected to-
many more social distracbians than thoae of the nen—
ieepaying schools .partiea,_émivegg ﬁheaﬁres and 80 on,
‘which:leaVe les9 time for stu&ﬁaﬁ, Hence, as regards
. schaalwork, goad sacia«ecenamie circumstancee may be a
handieap B8 well a8 an advantage*‘: The less favourable
home c@nditians of girls of the IuGroup may 1n some ways
prave a handicap in their sehcolwork, but 1t 19 an
advantase in so far ag it produces fewer social dietract-
1ons and hence more timé for etudy. ' These two factors
will thus balance eaan ather, 80 that the aifference
between the girls af the R and 1~Gr0ups as resarda s E.S.
neeﬁ not be canﬁ.dered a aigﬂificant disturbing factor

1n the 1nVestigatian.
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The ayerage i;Q, of the R~Group 1s 121.7,
while that of the I-Group is 123,.4 according to the
vetest (120,4 according to the first test), Hence in
spite of evidence that well-to-do homes usually produce
more intelligent children, the I,Q.fs of these two groups
were more or less the same, As farfas.in@elligenee
quotients are congerned, these two groups serve the
purpose of the investigation very wéll, | |

WEIGHTING THE MATHEMATICS SCORES OF THE STD, VIII
_OF THE I-GROUP: TABLE27: . .. .

As was ménﬁimns&? the IﬁGrqﬁp consisted of
21 girls of 5td, VII end 13 of Std, VIII, Tue a#erage'
seore of the former in the June mathematics test waa
57.48% (column 2, taile 2?) while that of the latter
was 45.9% (obtained hy‘aividing'137;8 by 3 - column
4, table 2?}g The Std, VII papérs were marked out of
ioO:wnile the 5td, VIII papers were marked out of 300,
| Hence tné:std, VIII marks were weighted b&I

'multiblying each by ﬁ?&;‘ or ,4171. vThe weighté&'marks

are shown in column 5, table 2?, Thus the aVerage geore
i pf tha-std; VIIl se@@ioa was made equal to that of the
Std. VII section in < der o compensaie for the fact that
they d1d not write the same test papers. '

This procedure would have been perfestly -
Justifiable if we had been dealing with two large
thOgene@us srﬁups_f their average I.Q.'s as well as their
aversge tenaclty coefficients waﬁldihave been the same -
for then the dirﬁerenge‘betﬁeenftheir éverage test scores
lnéuld h@ge,baen‘aaaribed whally_ﬁé.thé fact that they 
had written different iest,papéreg f Examinihg these‘
two sections constituting theilﬁﬁroup@ the f@il@Wing’

1

18 noticedi~

Average I Q. @f stda VII ﬁeatian' 122,2 :

# vIIl " Y ‘25 5‘ L
Average tenaeity caeff. af Stds VII seection: ' 53.7
| B £ 57 SR 60.8

(eontinued on page 1l31)
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Teachers' Estimates of Pupils' PERSEVERANCE
— (I—Grggp) .

Teschers! Estinmates of Perseverance

I-Group
Pupils Blology | History | English | Maths., | Total | Averag
1 2 3 4 5 6

1 4 4 5 18 4.5
2 3 4 5 g 18 4.2F
3 2 3 4 4 | 13 3.2F
2 2 4 4 4 14 3.5
5 b, 2 2 3 | 12 3.0
6 2 2 3 5 i3 %-25
1 2 4 2 3 13 .2F
8 3 3 4 4 14 3.5
9 g 4 5 4 14 4.0
11 3 3 | 4 5 15| . 3.7
12 2 2 2 3 9 2.2¢
13 3 ! 3 4 13 3.28
14 2 3 3 3 11 2. 7%
15 2 4 2 3 11 2.7%
16 2 2 3 3 10 2.5
17 2 2 2 3 9 2.2¢
18 3 4 4 4 15 3.7¢
19 2 2 P -4 12 2.5
20 2 4 2 % 12 3.0
21 2.5 2 e : - 9.5 2.38
N S I S I A O I 0 -
252.4» lz 2& 1: 12,‘ 5"( 1175 l.zé
26 2¢5 4 2 2 10.5 2.63
e7 1 1 1 1 4 1.0
28 2 4 2 5 13 g.zs
29 1 2 3 1l 15
1 2 - 2 2 6 2.0
32 g % 2 g S g.oc
[ 2 '» .2’
%2 3 b N 2 1 5 1.25
Total 74 96 95 106 371 93.27
Average 2.2 2.9 2.8 3.1 2.7
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TABLE 22: Teachers! Estimates of Pupils' DILIGENCE.
' - (I-Group) B
Teachers?! Estimates of Diligence

I-Group

Pupils Blology | History | English | Meths, Total | Avera
1 2 3 4 5 6

bt 4 5 o 4 18 4o F

2 2+ 4 P 5 17.5 4. ge

3 3 3 3 2 12 3.0

4 2 4 4 4 14 3.5

2 3 2 2 3 12 3.0

6 2 3 3 5 13 %o 2
1 3 2 4 5 15 3.7
8 3 3 4 3 13 .2
lo 20 b 4 4 4 llﬁ-a 5 3. 6"
A S I B S A
‘ : ] 3.2
14 2 b 3 3 1% 2.7
15 2 5 2 12 3.0
16 2 2 2 Q 3, pr
17 y 2 3 3 11 2.7t
18 3 5 4 4 16 4.0
19 2 2 3 3 11 2.7
20 1.5 4 4 3 12.5 301
21 3 2 2 3 10 2.
22 2 3 3 g 11 26 [F
23 1 2 2 7 1, 7F
24 1.5 2 2 2 5 1. 8¢
o5 1.5 2 1 1 25 | 1.3
26 2 3 2 2 9 2eF
27 ? i 1 1 5 1.2°
28 2 4 3 4 13 3,2
29 2 3 J 2 10 2.5
30 2.5 3 2 8 9.5 2e38
31 2.5 = 3 2 7.5 2.5
2. 3 2 2 3 10 2.5
33 2 3 2 3 10 2.5
24 2 b 2 i 6 1.5
Potal 82,5 99 29 105 385.5 97.0:
Average 2.4 3.0 2.9 3.1 2.9
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TENAQITY COEFFICIENTE (I-Group).

Avarage Toachers!Estiuates
Total Tensolity
I-Group | Perseverance Dllligence | #dax., 10 | Coefficlents
Puplls
)8 2 3 4
1 4-5 4'5 9‘0 '90
2 4.25 4.38 8.63 .86
3 3.25 3.0 6.25 .63
4 D 3¢5 7.0 « 70
5 e g.o 6.0 .60
6 «2H «25 6.5 .65
7 .25 3’ 75 7.0 .70
8 2.5 3.25 6.75 .68
9 4.0 4.13 8.13 « &1
10 2.13 3.63 6.;6 .68
11 3.75 3.63 71.38 .74
12 2.25 2.25 g.s .45
13 3.25 3.25 .g .65
14 2.75 2.75 5e .55
15 2. 79 3.0 5.75 .53
16 2.9 2.25 4.75 .48
17 2.25 2.75 5.0 <50
18 3.75 4.0 7.75 .ZS
19 2. 5 2. 75 5. 25 ° 93
20 2.0 3.13 6.13 .61
21 2.38 2.; 4.88 49
22 3.0 2. (5 5.75 58
23 1.75 .75 249 «35
24 1.75 1.88 3.62 «36
25 1. 2% 1.38 2.63 26
26 2.63 2.25 4.58 49
27 1.0 1.25 2.25 23
28 {.25 2.25 6.5 .65
29 ) 2.5 4.25 43
30 2.63 2438 5.01 «50
}1 200 205 4.5 .45
3e 2.0 ) £e § 45
33 2.25 2¢5 4.75 - 48
34 1.25 1.5 2.75 .28
Total 93. 27 97.04 190.31 19.08
Aversge 2.7 2.9 He6 5.6
Note: 1In colum 4 the tenapity coefficients are given

correct to two declaal places.

the total of 19.08 instead of 19.03

Thls explalhs




- 120 =

TABLE 24: Teachers! Estimates of Pupils! PERSEVERANCE.
(R~Group) o
Teachers! Fetlimates of Perseverance
R-GT0up Eng. Aver
Pupils History | Blology| Haths | Afr. | Lat.| Total | age
i 2 3 4 5 6 [
1 4 . 4 4.5 5 5 2251 45
2 3 3 4 4 4 18 3.6
3 5 2 4 4 5 20 4.0
4 2 3 4 4 5 21 4.2
5 4 4 4 4 4 20 4.0
6 3 3 4 3 3 16 3.2
7 3 3 4 c 4 16 3.2
8 2 2.5 3 2 2 11.5 2e3
9 4.5 4 4 4 4 20.5| 4.1
10 3 2¢5 2 4 3 14.5| 2.9
11 4 3 3 3 4 17 3.4
i2 3 5 4 4 3 17 3.4
13 2 2 2 - 2 8 2.0
14 3 3 4 3 3 16 3.2
a5 5 4 3.5 E 4 19.51 3.9
16 5 3 4 5 4 19 3.8
17 2 2 3 4 2 13 2.6
18 2 1.5 2 2 3 | 10.5| 2.1
19 3 4 3.5| 2.5 | 2 15 3.0
20 3 3 3 3 3 15 720
21 3 2.5 L5 3 | 35| 13.5 2.7
22 2 3 2 3 2 | 13 | 2.4
23 2.5 2.5 3 4 3 15 3.0
24 2 3 2 P4 1 10 2.0
25 3 3 2 2.5 3 13.5| 2.7
26 2.5 2 1 3 3 11.5| 2.3
27 1.5 2 2 2.5 i 9 1.8
28 3 2 1 2 3 11 2.2
Total 88 79.5 &4 85.5 | 88.5 | 425.5| 85.5
Average 3.1 2.8 3.0 3.2 3.2 3.1




TABLE 25: Teac#grs’ %g:é:g&gi.of Pup?ls' DILIGENCE,
Teachers! Estimates of Diligence

R-Group Eng. Aver
Puplls History | Blology| UMaths| Afr, | Lat. | Total| age
1 2 3 4 5 6 17
1 5 4 4.5 5 5 235 | 4.7
2 > 2.5 4 4 3 16.5 | 3.3
3 3 3 4 4 5 19 3.8
4 4 3 4 4 5 20 4.0
5 4 4 4 4 4 ] 20| 40
6 3 3 4 | 3 3116 (3.2
7 3 5 4 2.5 4 |16.5| 3.3
o 2 2.5 3 2 2 11.5 | 2.3
9 4 4 4 4 4 20 4.0
10 3¢5 3 2 4 3 15.5 | 3.1
11 4 3 3 3 5 18 3.6
12 3 3 4 4 3 17 3.4
13 2 2.5 2 - 2 8.5 | 2.1
14 3 3 4 3 3 16 3.2
15 4 3¢5 3¢5 3 4 18 3.6
16 4 3 4 3 4 18 3.6
17 3 3 4 3 16 3.2
18 2 1.5 2 2 2 9.5 | 1.9
19 3 4 3¢5 2.5 2 15 2.0
20 2.5 2.5 3 3 3 14 2.8
21 3 2.5 1.5 2.5 3.5 1 13 2.5
22 2.5 2.5 2 3 2 12 2.4
a3 2.5 2 3 4 3 14.5 | 2.9
24 2.5 3 2 2 1l 10.5 | 2.1
25 3 3 2 2.5 3 13.5 | e.7
26 2.5 2.5 1 25| 3 ) 11.5 | 2.3
27 2.5 3 2 2.5 1 b § 2.2
28 2.5 2.5 1 2 2 ; 10 2.0
Total 86 g2 8 | & | 8.5 | 424.5 |85.3
Average 3.1 2.9 3.0 3.1 3.1 | 3.0
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TABLE: TENACITY COEFFICIENTS {ReGroup).

Average Teachers!Estimatbes
R-Growp | N | Total Tenaslty J
Pupile Perseverance Diligence Max. 10 Coeffioclent
1 2 2 4
1 4.5 4.7 9.2 .92
2 3.6 3.3 6.9 ~ «69
3 49 3.8 7.8 +78
4 4.2 4.0 &.2 «82
5 4.0 4.0 8.0 .80
6 3.2 3.2 6.4 .64
7 2.2 3.3 6.5 «65
8 2.3 2.3 4.6 <46
9 4.3 4.9 8.1 .81
10 2.9 3.3 6.0 «60
1L 3.4 3.6 7.0 «70
2 3.4 3.4 6.8 .68
13 2.0 2.1 4.1 .42
14 3.2 3.2 6.4 .64
15 3.9 3.6 7.5 75
16 3.8 3.6 7.4 .74
17 2.6 3.2 5.8& .58
14 2.1 1.9 4.0 .40
19 2.0 3.Q 6.0 «60
20 3.0 2.8 5.8 «5H8
21 2.7 2.6 5.3 53
g2 2.4 2.4 4.8 <48
23 3.0 2.9 59 +59
24 2.0 2.1 4.1 <41
25 2.7 2.7 5.4 -54
26 2.3 2.3 4.6 .46
27 1.8 2.2 4.0 40
28 2.2 2.0 4.2 . 42
Potal 85.5 8543 170.8 ~ 17.08
Average 3.1 3.0 6.1 .61
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TABLE 27: MATHS. 3CORE3 of the 5td. VIII eectlon of
‘ the I-Group WEIGHTED,

Std. VII Std, V1IX
Pupils SBores Pupils Scores Scores Weighted
Max. 102 Faxk. 300 Kax. 100.
1 2 3 4 5
2 &7.5 1 213 88.8
4 82 3 193 82.6
5 18
[ 76.%
7 76.6 8 180 75.1
9 [&]
10 71
11l 68.5
12 68 1 162 57.6
14 67 1 159 66.3
16 66
17 63.5 18 151 63.0
20 59 i 150 62.6
2 140 58.4
23 48.5 22 132 h5.1
28 3.2 26 89 7.1
2 36 28 79 3.0
29 J2.5 39 74 30.9
32 27 31 65 27.1
33 24.5
34 17
Potal 1207 1792 147.6
Average 57. 44 137.8 57.5
Note: 1) The last colwm was obltalned by multiplying
each of the warks in the aecond last column
byl 4= , that is, by J472

2)

The nuplls have been mumbered according to

thery perosntage scorss asi

1l ani 3

shown in coluumna

pupil 1 obtained the highest score,
pupll 2 the gecona highest and so on.

The puplle in coluun 3 have been s0 spaced
so that they f£all alongside those of column
1 to whom they are nearest 1ln rank
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TABLE 28: CORRELATION between MATHEMATICS SCORES
and I.u. (I-Group).

I-Gro Maths Ioiyo
Pupllzp Marka X %@ (Retest) Yy y<
5 &7.5| 30.0| 900.0 135 12 | 142 350
4 82 24.5| 600.3 126 31 g
7 6.5 19.0| 361 12 2 4
8 75.11 17.6] 309.8 129 6 36 105.6
9 5 17.5 306.3 128 5 25|
10 71 13.5] 1&82.3 109 | - 14 196, -~ 189
11 68.5 1 11.0! 121 135 12 | 144 132
12 68 = 10.5 110.3 131 8 64
13 67.6: 10.1] 102.0 128 5 | 25
14 67 9.5/  90.3 129 6 ' 36
16 66 . 8.5 {23 115 | - 8 | 64| =
17 63.5 6,0 36 21 441 126
13 65 HeBl 30.2 134 11 121
20 H9 1.5 2.2 113 - 10 | 100| -~ 15
22 55.1 = 2.4 5.8 122 | -1 | 1l
23 48.5 1 = 9.0 81.0 127 | 4 ! 16, - 36
24 45.5 | =12.0| 144.0 130 71 49| -84
26 3 01 ' -2004 4160 2 121 - 2 ‘ 40.8
27 36 ~21l.D| 462.2 109 =14 | 196| 301
28 33 w24.5 600.2 125 2 4| -~ 49
29 32.5 | =25.0| 625.0 97 | =26 676| 650
31 271 | =30.4| 924.2 11 - 4 16| 121.6
23 24.5| ~33.0(1089.0 114 (= 9 8l] 297
34 17 ~40.5(1640.0 114 |- 9 81| 3564.
Total 1954.6 15744.6 4196 3096 | 2617.1
Average 57.5 123%.4 -1116.
ea‘i -IO. 4 25000

F= giz: O €S )
-— [ - Ox -0.
= 3837
PLE. = .6745 x L= +3631"
J34

= 0997

Ji

.38 % ,10
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TABLE 29: CORRELATION between MATHEMATICS SCORES and
‘ TENACITY, {I-Group).
Note: The decimal point is omitted for the
Tenacity Coefficlents.

l-Gro Maths Tenacity
Pupilrp Marks X x* | Coeffics| = Z
1 88.8 | 31.3| 979.7 90 34 | 1156 | 1l064.2
2 87.5| 30.0{ 900.0 86 30 900 00
3 82.6 | 25.1| 630.0 63 7 175.7
3 &2 24.5| 600.3 70 14 | 196 | 343
5 78 20.5| 420.3 60 4 16
6 76.5 | 19.0{ 361 65 81 171
1 76.5 | 19.0f 361 70 14 | 196 266
8 75.1 | 17.6] 309.8 68 12 1l 211.
9 7 17.5| 306.3 81 25 | 625 | 437.5
10 7 13.5 182.3 68 12 6
11 68.5 | 11.90; 121 74 18 24 198
13 67.6 | 10.1| 102.0 b 9 8l 90.
14 6 9.5 0.3 25 - 1 1/- 9
15 o3 8.8 7.4 8 2 17.
18 6 5.5 30.2 78 22 484 121
19 62.6 H.1| 26.0 53 |- 3 9 |- 15.
20 59 1.5 2.2 61 5 25 7.
21 58.4 0.9 .8 49 |- 7 49 | - 6.
22 55.1 - 204 508 58 2 4 - 4-
23 8.5 | - 9.0 8&1.0 35 |-22 | 44| 189
24 45.5 | =12.0| 144.0 36 |- 20 400 240
25 37.5 | -20.0| 400.0 26 |- 30 900 600
26 37.1 | -20.4| 416.2 49 |- 7 49 142.
27 36 -2Ll. 5| 462.2 23 |=33 1089 709
28 33 «24.5| 600.2 65 9 8l | - 220
29 32.5 | -25.0| 625.0 43 |- 13 | 169 | 325
0 30.9 | -26.6] 707.6 5 |- 6 36 | 159.6
1 2;.1 ~30.4] 924.2 45 |- 11 121 334.4
32 2 «30.5| 930.2 45 |- 11 121 335.5
34 17 «40.5| 1640.0 28 |- 28 784 | 1134
Total 1954.6 13744.6 1908 8964 | 868l1.4
Aversge 57.5 B6.1 =475.9
ez:“:"“o.l 8205.
— Or"r-
* = s e D

= .7392

P.E. — .6?4 X >

= .,0523

L Gp= JT4%.05




- 126
TABLE 30: CORRELATION between I.Q. and TENACITY (I-Group).

I-Grou

Pupilsp I.Q. y 33 Tenaclity =z z yz
1 140 17| 289 90 34 | 1156 578

2 13 12 144 86 30 90C 260

3 11 -8 64 63 7 49 - 56

4 126 3 9 {0 14 196 42
5 117 -6 26 60 4 16 - 24

6 115 -8 64 65 9 81 - 72

7 125 2 4 70 14 196 28

8 129 6 36 68 12 144 72

9 128 5 25 81 2b 625 12
10 109 -14 196 68 12 144 - 168
11 135 12 144 74 18 324 216
12 131 8 64 45 | - 11 121 - 88
13 128 5 25 65 9 2 45
14 129 6 36 55 | = 1 1l - 6
15 121 -2 4 58 2 4 - 4
16 115 -8 64 48 |- 8 64 64
17 144 21 441 5 [ = 6 36 - 126
18 134 11 121 78 22 484 242
19 127 4 16 53 | = 3 9 - 12
20 113 -10 100 61 5 25 - 50
21 130 I{ 49 49 |- 7 49 - 49
22 122 -1 58 2 4 - 2
23 127 4 16 35 | =21 441 - 84
24 130 7 49 36 |~ 20 400 - 140
25 126 3 9 26 |- 30 900 - 90
26 121 | - 2 4 49 |- 49 14
27 109 | - 14 196 23 |- 33 | 1089 462
28 125 2 g 65 8l 18
29 97 | - 26 67 43 | =13 169 338
30 119 | - 4 16 K |- 6 36 24
31 119 | - 4 16 45 |- 11 121 44
32 127 4 16 45 |- 11 121 - 44
33 114 | - 9 81 48, |- 8 64 {2
34 114 | - 9 &l 28 |- 28 784 252
Total 4196 3096 1908 83964 2996
Aversge 123.4 56.1 -1015
eg,'; - 0.4 = = 0.1 1981

r— 1981 = 34 X(=.4) X (=.1) i}
096 - 34(-.4)%Jt[8964 - 34(-.1)"[%

= 3761

2,
P.E.= 06745 X ;..:.‘.}Jél
73

=.0993

rL3= .331‘ 010
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TABLE : CORRELATION between MATHEMATICS SCORES
and I.q. (R-Group).

R-Gro Maths

Pup u‘:p Marks X xv I.Q. y b Xy
1l &7 26 676 129 7 49 182

2 8 26 6%6 121 -1 1 - 26
3 8 26 676 138 16 256 416

4 &6 25 625 135 13 169 32

5 86 2 625 123 1 i 2
6 a5 24 | 576 144 | 22 | 484 528
7 76 1l 225 | 120 | - 2 4 - 30
&1 8 B Di 4 -
1(9) 67 6 36 114 | - 8 6 - 48
11 65 4 16 128 6 3 24
12 63 2 4 131 9 &1 18
13 63 2 4 114 | - & 64 - 16
14 62 1 1 128 6 26 6
15 61 0 0 118 | - 4 16 o
16 61 0 0 129 ; 49 0
17 58 |~ 3 2 125 9 - 3
18 58 |- 3 9 115 4 49 2l
19 7 |- 4 16 114 | - 8 64 32
20 4 |- 7| 49 115 | - 7| 49 49
21 2 |« 9 a1 123 1 1l - 9
22 49 |- 12 144 112 | - 10 100 120
23 - 21 441 115 | - 7 49 147
24 ) |- 23 44 116 | - 6 36 126
25 ;9 - 22 454 116 | -« 6 6 132
26 I - 24 | 576 118 | - 4 6 96
27 3 - 900 111 | - 11 121 330
o8 ] 27 |- 34 | 1156 111 | - 11 121 374
Total 1714 8544 3407 1969 2965
Average 61.2 121.7 - 152
e,=«0.2 e, =+0e¢3 2813

T — 281 hwed SX "Oa X L

‘qh

= 06869

2

P.E. = 6745 x 1.=+6869
VE-T ]

= 0673

S. T, = .691_ ‘07
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TABLE CORRELATION between MATHEKATICS SCORES
and TENACITY (R-Group).
R-~Group| Maths ,| Tenaci
Pupils | Marks| x xX"| Coeffics. = z xp;
1 8 26 676 92 31 961 806
2 8 26 676 69 8 64 208
3 at 26 676 78 17 289 442
4 86 25 625 &2 21 441 525
5 86 25 | 625 80 19| 361 475
6 85 24 576 64 3 9 72
7 76 15 225 65 4 16 60
8 68 1 49 46 -15 225 ~105
9 68 { 49 81 20 400 140
10 67 6 36 60 -1 1 - 6
11 65 4 16 70 9 81 36
12 63 2 4 68 7 49 14
13 63 e 4 41 |- 20 400 - 40
14 62 1l 1 64 3 9 3
15 61 0 o 75 14 196 0
16 61 0 o 14 13 169 o
17 58 - % 9 56 | - { 9 9
18 58 - 9 2g -2 441 63
19 o7 -4 16 -1 1 4
20 h4 - g 49 Hhg | = 3 9 2l
21 he - 8l 53 - 8 64 72
22 49 =12 144 48 | - 13 169 156
23 40 -2l 441 9 [ = 2 4 42
24 40 =21 441 41 | - 20 400 420
25 39 -22 484 22 - 7 49 154
BESE IR [ 15 - 1N
28 27 -34 | 1156 42 (- 19 %g% 646
Total 1714 8544 1708 5844 5358
Aversge 61.2 & -151
e,'= -0, 2 e3= 0 5207
- 28(=~0,2) X
r = C - 28 x {=0, 214 ’g
= L7369
2
P.E, = .6745x 2-=21363
Va8
= .0583
k XA xxxx@x

LTy =

.74 L .06




- 129 -

TABLE :  CORRELATION between I.G. and TENACITY (R-Group)

R=G Tenacit
Pupiggp I.Q. y jp Coefflcé. z Pt yz
1 129 I 49 92 31 961 217
2 121 - 1 69 8 64| - &
3 138 16 256 78 17 289 272
4 135 13 169 82 21 441 274
5 123 1 1 80 19 361 19
o I S ' s 4 8- %
8 12C | - 2 4 46 |« 15 225 30
9 124 2 4 8l 20 400 40
10 114 | - 8 64 60 |- 1 1 8
11 123 6 36 70 9 8l 54
12 131 9 &l 68 A87 49 63
|| 8| 5% o |~ 53 Bt
15 118 | - 4 6 75 14 196 | - 56
IR A I
18 115 | - 7 49 0 |=-21| 44 147
19 114 | - 8 64 60 |- 1 1 8
AR I T A 5 (23| e -
22 112 | - 10 100 48 | - 13 169 130
23 115 | = 7 49 59 |- 2 4 14
24 116 | - 6 36 41 | - 20 400 120
25 116 | = 6 36 54 |- T 49 42
26 118 | - 4 16 46 | = 15 225 60
27 111 | - 11 121 40 |- 21 441 231
23 111 | - 11 121 42 | -19 361 209
Total 3407 1969 1708 5844 2294
Average 121.7 61.0 - 89
€= 0.3 €= 0 2205

2205
¥ = T5eAZNI969 - 280 3%

2
P.E. — .6745 y 2-==06004
745 x Vo

= .0736

3‘%-5——- -65t .07




I-Group: 1 - Maths.

2~ 1.Q.

Ty= +74%.05  (Table 29).

'3 =~ Tenacity = ;= ',,'3$i~,.10- (Table 30).. .

Similarly z

1 - Maths. L,— .69=.07 (Table 31).

2« 1.G. . K,= J74t.06 (Tsble 32).
3 = Tenaoity 65%.07 (Teble 33).

3= 4108  (caleculated above).
r;, = .5872
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{Note: As shawn in column 3, table 27, pupils 2, 3, 8,
13, 15, 18, 19, 21, 22, 26, 28, 30 and 31 were in 5td, VIII

These aversges show a higher average 1.Q. at
well as o higher average tenaclty coefficient for std. VIII
although the differences are not significant., The two
sections could thus not be coneidered completely hotio-
geneousrgs regards $.Q. and tenacity, although the
aifference is not apprecisble encugh to affect the results,
While the process of weighting necessarily &gcreaaed the
reliability of the results it was unavaidable, 

For each of the I~ and‘ﬁaeraup@ the mathematics
soores, intelligenee'quptients‘and tenaclity coefficients
were intercorrelated. -Spearman's product<moment method

wap used,

Tables 28, 29 ‘slow the correlations

0f the I-Group.

Iables 31 .\';_» ‘j-shawfthe correlations of
the R-Group. - o -

Thése tab1és-are 5@1£*é3p1&natory‘ 'Thevx;‘y a
and & ¢olumns show the ﬂeviations fr&ﬁ'their aversges of
mabhemabics'sgbre$, 1ntalligence.@aotlents and tenacity
.ébefficients ?espeati#eiyzt ‘wo~éﬁaid'undue arithmetiaal
lsbour the deviations were caléulated from the whole
nunber neayrest to the-average~= for example, in teble 28
the deviations 6£ intelligenee‘quatients were ¢aleulated
from 123 instead from 123, Ag and allowanﬁe wags made in the
=calculation of the carrelatien coefficient for the error,
Ea- = O.4,; thus ineurred.l‘ Co |

Mathematics scares, I Qi 's and tenacity
gbéfflcianbs are designated by the numbers 1, 2'and 3

'réﬁpéctivelyi“nagthérefaxe means the correlation between

1. By usipg_f@rmu;a.(ﬁ),,appenQ$ﬁ‘Dg‘
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mathematics scores and I1.Q.

, On page /30 the partiai_corxglatiaﬁa arefcélgu-,
lated. = For this part of the investigation the‘partiél
correlations are very important. We are here dealing
w1th;twaﬂdif£eient 5r@gpa w1th d;ffeﬁentgmatnematics
scores, 1,Q."s and tenacity,aoefficienté. Henae ta'
dgscover the relation between any twa of these variablea,
.bhe third variable has to be partialed aty because it
is. different for the two graups. In order ta compare,
for example, the carrelation between mathema tics and
_ﬁanacity for the I-Group W th the correlation between -
ﬁathemétieé'ﬁﬂd téﬁaﬁiﬂy fo%Vﬁhe'R#Gréup; it is‘neéeééary
ita partial sut 1.Q. because the E.Q. ‘s of the two gr&ups

'are not "the same.

In thé ﬁbliawing tabla,ﬁhe partial_cerrelation
coefficients are a?fangeﬁvﬁﬂgas o make a comparison
of them easy
TABLE 2

. | pamrIAL LGRRELATIQNS | 1-Group| R~Group
' between ‘ N

Maths. scores’ and 1.Q, S B
(tenacity constant) = | .14 | .41

Yy
Matha. ecores and tenaeity ' } )
(1.Q. conetant) 47O | #5353

The above show that the ¢ei¥elabian between
mathematics scores and I.Q. is much lower for the
. 1*Graap than for tﬁé ReGroup, Oﬁ the other hand the
' @arfﬁiabiﬁﬁ between mathematies scores and ténacity
is much higher for the I-Group thén,fér the R~Group.
Henece, we deduce that intelligence is of relatively
smaller importance while tenscity is of relatively
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greater importance in a group where tLhere 1les non~-rigzid
control and some individual method work.

This agrees with the reosult obtalned 1ln the
firat part of the investigatlion, that there is a signi-
ficsnt corrslation (.54) between relative improvement
and tenacity, or, taking it the other way, that the
correlstions between tenaeity and class-teaching scores
1s .54 whille that Letween tenacity and individusl method
scores 1s .77.

As regards I.9., however, this pnart of the
1w estigation produced a much bigger differmnce between
the correlation of I.0. with I-Group ard R-Group mathe-
matics scores respectively (that is, .14 and .41) than
the first part of the investigation (.21 and ,.25),
Indeed, as regards the latter the conclusion was drawn
that I.Q. has no differentiating effect on the type of
teaching method used, because the difference 1is clearly
negligible, To make a comparison easy, the results
are reoresentsd in tabular form, before stating the
final coneclusion:-

TASLZ 35: COUNTRY SCHOOL RESULTS compared with
IoAN SCHOQL RECULTE,

Country School Town Zchoole
Claggo=-
PARTIAL CORVELATIONG Indiv, | Teach. |I-Group| R=-Group
betwesn Kethod| Xethod
Maths. scores and 1.4,
(tenacity constant) 21 25 .14 4l
Maths, scores and Tenacity
(1.0, constant) | 7T 54 .70 «53 |

From the table it appears that the results as
regards tenaclty agree very closely in the two parts of
the investigation, but as regards I1.Q. the negligible
difference (.04) shown by the first part of ‘he

investigation has become fairly appreciable (.27) in the
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second part, although it 1s in the same diregtion in
each case. From a common-sense point of view, however,
it is difficult to see why I1.Q. should be of less
importence in individuel method work than in elass-
teaching work, as the second part of the investigation
indicates; and, as it does not agres with the £irst
part of the investigation, the tentat&veﬂhypatheﬁia &8
aet up by the latter may be taken to stand, namely, that
1.Q. has no differentiating effect as regards the type of
teaching method used, But We may add, that if 1t has
any effect, it seems likely,tnat the'¢1assateach1ﬁ5
method 1s more sultable for pupils with a high i.Q; o

As .fér as. tenacity is concerned, however, the
hypothesis suggested by the first experiment may be sald
to have been verified under an entirely now set of
eircumstances by means of & different technique.
Unfortunately the_ngarmunity was not aVailable to
teﬁﬁ out the hypothkses in econnection with incentive

and socio-economic status in the same wey .

- e e we W



A,

B.

From the results which were obtained in the
pountry mixzed school by applying the individual method
to the teaching of mathematice, and which were partly

verified in two urban girls® schools by means of a

- different technique, the folldwing conclusions are drewms:-

The individual method will suit those pupils best
1) who ape persevering gnd haréworking -
2) who have powerful incentives -
33 who darwellrah‘schmol in general, t%%%=%g,

The individual method will not necessarily prove more
beneficial to thoae pupils

1) whose sacio-ecﬁn@mic circumetances axre
favourasble

2) who have high intelligence quotients =

indeed, there is an indication that I.Q.

is of relatively less 1mporuanae under the

individual method.

These conclusions are based 6ﬁvresu1ta which
have been obtained by methods nmt entirely in accord
with objective selentific requirementé. From the
strictest siatistical point of wzew(ﬂgl the results aré
,1nvaiid‘be¢ause ﬁhey_have‘been.calﬁulatEd,rrem to0 small
& number of c¢ages - except those concerning tenascity end

I1.Q. which have_béen:?erifzea ﬁh&e?ﬂdifferERt,éonditiOnB‘v
with a larger number of eases, - The latter should thus
recelive serious acnaﬁeratian'While'thé rest should
meyely be looked upon as,téntat;vé hyp@tneseé for
further advance in thie field



It would appear that a pupil with a high
1.G, and a high S,E.5. will most probebly do work of
a high order on the individusl method but not nedessarily
of 4 higher order than his work on the class method.
A pupil with & low 1.Q. and poor S.E,S, will most probably
do work or z low order on both methods,  In shorts I.Q.
end 9,F,8. have no diseriminating effect ae regavdgthe
type of method used » if there 18 any effect in‘the.gaser
of 1.Q0., the indication 4is that the pupil with a high
1.Q. will ﬁc‘relat@vely.betherﬂan.ﬁhe‘elassateaghAng
method, .

The aneﬁtigatiah’ahaws.haméver.that-saﬁe'pupiie
do relatively better than others on the 1ndividual method
and pointsg atrongiy te factors such as "tenacity® and
"incentive" as being instrumental in causing these

differences in performances

The saéi&; 1@911@&%20&9 of theae‘cbnclusions
are very significantq, ﬂhi¢h people are generally
speaking most suaeessful in life? Intelligenée tests
are of 400 regent_@risin to have shown definite reaults,
but 1t seems as if the most intelligent people are not
glways the most successful. Many‘mgaple of relatively
poor intelligence get on wa11~£n;1i£eg.- What.factéra then
besiden intelligenge~willumakﬁ,fér success?  (omuon-
sense experience teliagua_that,tgnaqity and igggn@ijéklt
‘are not among the lesst Aimportant of them, ‘—And gé,thé
next step in the argument becomes cleart peri,‘@x?mégme‘ on
the individual method agrees more closely with tenacity
and incentive evaluatione than performence ¢n ciass
method. Hence the individual me%h@a ‘may be said to
give a truer indication as Lo which pupils are most

1ikely to make s success of thelr future eareors.
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In other woéda, an employer who employs the top boy or
glrl of the individual method claess is more likely to
get a good employee than the employer who employs the
top boy or girl of the ordinary class.

These results also contain important conclusions
with regard to intelligence teste. The investigator
has’been‘fgrced to the conclusion that the dominant factor
in these tests ig the stimulus - respénse sltuation, aﬁd
that, together with Behaviorism in general, they commit
the error of taking this toibe the maln fact in our
existence., This is indsed no argument against the
application of intelligence tests; eaccording to
behaviouriste this will be an argument in favour of their
objectivity; Thére is little doubt that they measure
what they set out to measure, but the argument is that
what they meagpure should not be taken as the only important
criterion of the mental make-up of the human belng.

And let it be said here that the exponents of the new
type of examination comprising mumerous short questions
of the Ballard type, lgy themselves open to the same
¢riticlasm, Experimental educationists to-day 1ﬂ their
desire to elimlnate unscientific opinion tend to emphasise
the me asurement of such factors as are susceptible of
objective treatment, and-to the‘wfxﬁer it would appear
that thie temikﬁﬁg haahaé its complement a further |
tendency to disregard other factors which are not so
susceptiﬁleMta gquantitative treatment, Such factors,
for example, as tenacity and incentive are admittedly
elusive; the investigator's attempts to assign.valueg
to them have been fraught with difficulty, his methods
and resulta can be subjected to eriticismg yeot 4t is
felt that these are the very factors which determine the
relative suecess not only with»the methods with which



- 138 -

this thesis deals, but with others throughout the fizld
of education, This has foreed the investigator to the
econcluajon that difficult to evaluate ae these factors
aye, they cannot be disregaried, Y'Itlwould appear
unsound to utilise only the results of standardised
intelligence tests. | |

On the other hand, an unscientific terminology
is t0 a large extent meaningless. In educational litepa~
ture such phrases as "innéridrives", "instinetive motivating
power", "mainspring of existence" ani "unconscious pros.
pelling foree" are too often employed without any scientifig
basis, although mnost probabxy there s ﬁore 1ngthem»than
the mere string of reactions which,so many of ocur md ern
seientists try 40 measure in their quest for objective
datd, - |

Which modern tesﬁs that can lay claim to
seiantific objectivity eet out to evaluate that ability
to arganise ani arrange one 8 observattons ard thoughts
aystematlcally, to plck out the eaaentiale from a mass ef
detail, ta think clearly when faeed wzth complex situations
1nstead of relapsing into a state af mental aephyxiatien,
and to persevere until succese 15 attaine&? Adveeates of
the short type af question argue that this is What they
wish to best - unly, it 18 on a much “smaller scale“ '
And here 1ies ‘the danger. | -

In his comparisan aﬂ%he ahort type anﬂ eaaay
| type sf questlons, Baliard states that the farmer "deale
with a smaller unit but not with a mmat of differen& ‘
quality".' These tegts "h’ins into play the aame cemplex
trains of thought as are GVled by the brmaaer queetions of
the o0ld examination". 1'. This may be true, but experience"
tells as that 1t 13 a completaly different matter to think

= e S

16 PyB. Ballard& “Therﬂéw Examiner"‘ (p. 1239.
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clearly when faged with a short direct queastion than

to think clearly when faced with a complex situation
involving a large number of datails. The mere fact
ﬁthat moat children enjay doing intelligence and other
'.atan&ardised teats is-sisnificant_in'that‘1t show that
1ittle effort 15?1n§¢1veai net in the sense that enjoy-
ment and effort nevér acgompany each other, dbut that the
effort is of a very short duration in each case, It
involves no long and coritinued application in order to
gehleve success, fer»each‘questian~can be answered in a
very short time. As regards this 1t might be mentioned .
| here that the aﬁswarlng of some of the letter and figu?am:
tests of th@,ﬁ@uthhafriﬁén Greup ?eét_@f Intelligende
requires more sustained effort than is usually the case
with the short type of question.

1t would appear that "perseverance" and
"industry" count a great deal towards success in 1ife,
‘Bome people have gertain qualities in their make-up -
physiaallér psychie - which eﬁable them to apply themgelve
contimiously to whatever they attemptyuntilysuacea is
attained, A person may not have a #éry_high I.Q. but
his persevering industrious aispasition will bfing him
sucéesa._ On the other hand the career of a person with
B fairly high I.Q. may be Very disappointing, a8 “long as
he is atimulated by queshlons and probleme such as
intelllsence tests provide, he reaets very suacessruly,
but he may be faund lacking in same af the 1mportant
qualities wh_i.-ch e;mure..auet;@asful adquetment in later 1ife
This re@iﬂdg‘the investigator offthé'instance,éf a debater
 who desired'ga be,heﬁkled as much asg possible otherwise
he would have nothing i say for himaeifg
Once more should it be emphasised that this is

no argument against the applicatlon of intelligence tests.
These tests have proved so augcessful,that the modern
educationist ecould hardly do without them, Neither
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éﬁeuia’it be inferred that this is a ériticiem of
intelligence teats for e¢laiming to measure that which
.they d@ not really meaaure. fhe aim of this discussion
 is merely ta‘ﬁraw at&gnt;an tovthe ieﬁdency among certain
‘grgupé'ef_educatioﬁists Wwho, int heir attempt to employ
a saiantlfié,teg@nigue; attach undue importance to some
factors while they disregard others. They rarely
fabhém‘tha stimulating power of an incentive, or the
Aeffeet which the presence or absence of a factor such
aéltanaq;ty may have &g regar&é guccess orp faiiura;""

This investigation shows that tenacity and
incentive are #ery’impantaﬂx in individual method wark;
and this seems to be in agcordence with critical eommon-

pense experience,

In addition to the. above conclusions based on
statistieal evlden@e,themfallqwingVcdnclusgang'bgsed on
observation may be mentioned. | o | |

The individuel method has the praetieal |
‘aavantage thet pupils who were absant from school can
make up for. the lbﬁt timg}gggggving extra coaching,

They need. have no’ gaps in their knowledge for they |
gontinue with the assignments from the point where £hey
last ﬂt@pped.‘_;Two;pupilg‘(F;MG)_whejwere_abgent,acbpall;
- ghowed imprqvémentfin‘quparison,wiﬁh_the.gen@rg1 / |
performance of the clags on the individusl method, in
spite of the shorter time they had in which to complete
thelr assignmentss . It is true, the third pupilv(ﬁ?:

who had baensabeent er;a congideratle time, completely
lost eourage and erumpled up, but then 1t was not,only

in methematice., ~Hig work in all the other sabjacts-
deteriorated, henge it cannot be aseribed only to a

weaknegs of the apsignment method.
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As far as amount of work and ddscipline are
concerned, the investigation has shown the individusl
method to be very éuccessgulg It ig. not to be 1nferred
tnat it will be 2 suceess . under all econditions end with
all classea of pupils. Thia 1nvest1gation hasvindica~
ted the claim of‘individual_method enthusiasts that the
pr@blem of discipling‘beaomes relatively,insignifieant;
| Disciplinary troubles Bk 80 often result from want of
occupatian, Af everyone in the claag is buay -there can be
naveueh troublen, For this statement the investigator
‘offera no statistical cenfinmation - 1t is the conclusion
to which he has come arter working with the class and
watehing,them work inphe'indivlaual methed for six monthe
|  In spite of the fact however that the six month:
of individusl methol produced & better dlsoipline than
the six months of clase-teaching, the fact that two .
pupils had to be dﬂ-mﬁl%ned,be@auﬁq of neglest of work
sugsests_ﬁhgt_enthms;aa@a{tenéﬂt@,gvgrsemphaaiee the'

- virtues of individual method Wizth., rewséirﬁ to freedom,
 elf-diseipline ana,,:.sel.-ft?ﬁ'-axpr‘eas_;ong,_,’__.; . The individual
methiod provides opportunity for a much freer atmosphere
and a greaster degreo of self-discipliney but ‘tﬁ‘e demen’f:
of pestraint cannot be completely gbs,antu Civilisation
involves e number of inhibitions; & child cennot be
‘allowed to express himgelf Juﬁtuaa_hiéa@aprlées ani
feelinge dictate, | . In every elassvthere are usually a
few pupils who seem incapable of eontralling themselves,-
even utider favaurable _eonditione, a nd whc need direct ‘
extornal restraint;  on the whole ,,,ﬁh;l@ra,n _show less
all-round sensitivity than adults to the approval or
disapproval of thelr immediate ¢irele of eontaems‘-
a_aeneitiwi%y which will lesd to seiffaiseiplihe. The
behaviour of such pupils might prove infacﬁiouas» henge
disciplinary measures are necessary in the individual as

%

well a8 in the ¢lass method. Needless to say, the
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teancher's personality here once more enters the field,
and as with the clase method much will dppend on his tact
and understanding,

| Huch m@re,wérk,was.éane during the sccond six
~months of the year than during the first six months, and,
agcording to the investigator's jJudgment, much more than
would have been déna if the ordinary teaching method had
been retalned throughout the year. . Especially is this
§§$§ for the better pupils in the class. The time that i
usually wasted in listening t0 unnecesecary explanations
could be fruitfully utilised in working e larger variety of
examples.. .

In the lo ginning it sppearsd that pupils read
their asszsnmeﬁtﬁuvery»Qarelesaly@ It is the common
experience of many people that it is a completely different
thing to follow & written explanation than te llsten to a
verba} exposition. The teacher may use the same worde as
the text-bgok and yet many pupilaiwgllﬂaasimzlaﬁe the
teacher'e.explanatiangmuch better, As wag mehtiéneq
before, the fact that the voige can be inflected, that 1t
is slive while the written word is dead, has a great deal
to do with it, Bubt apart from this, some people react
much better to an auditory_tnan,ta»azvisual stimulug,
Perhaps it is.largelyqu@&tte#kef;trainins - such 1$~thﬁ
investigator's persqnaIM@XPerienGe; .There 1sw@f eoursge
no general faculty of concentration.  The pupll who has
been used to have e?erytninslexplaanéd;%a him by the teache:
will find it wery difficult in later 1life to acquire the
habit of easily assimilating written exblanations.
Eépecially are pupils handicapped on entering the universit;
where lectures become of less importance and study out of
books take in first place, :Theqﬁssignment method will
teach pupila.in.aahamlwalraa&yuta‘xallaw written instruct-
ions and explamatAans; and even how to use books.  Pupil 5
may te mentioned here as & ecase in point: he seemed to

have developed the art of listening to a nicety; wr
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alone with hies assdignments he was completely lost. .

With the general introduction of the individual
method in the sehool attention will have to be psid to
the careful reading @f:&saignmants. - This seems 40 Do
essential for the efficient functioning of the method.
Egpeclally will i%hbe'neaegs&ry.with\ﬁne.allegeand.
WQéker‘pupilsﬁ A few. periods gpent in thé e ginning .
by carefully reading one or two assignments with_thém will
save much unnecessary work later on. - .

_ Sehools should c¢onsider iﬁ'their duty . to give
pupils soms practice in speignment work. The investigato
strongly believes that such pupile will be better'equipped
to continue gelf-education,  Ag regerde the university it
gépeaks for itself that such pupils will be more eapable of
‘adaptation to the type of work they have to do there,

In big schools. one or two of the sections of
-each standard could be put on the individual methods
If posecible, it should be.arranged that th@ée pupils‘whase
¢lass percantages aprse the highest will.get into these
-gections., At a ataff*maetimg_wherelﬁhe divislon of pupll
into sections is disgussgﬁ_”tenﬂ&i%j“*and,"inqent;ve”-‘_
should agt as guiding;f@ﬁ@@tﬁgw The wiriter realises of
eourse that practical difficulties in conmnestion with
6€h¢aliﬂraanisatian.m&yﬁmakeaﬁu@h:aaﬂarransemgnﬁ impogsibl.

But wherever.the asﬁignm@ntﬁis 1ntre&uaeé there
should still be some claps-teaching. The assignment -
could provide thse foundation of. school method, but
pravisioﬁ should be made fbr frequent teaching, Class-
teaching should thus gupp;ementuaﬁsighment work, The
investigator now realiges that if he had arranged for
two or three teaching lessons in every month of individual

- work, some pupils would have done much better, .
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To those who are very sceptical as regards the
merits of the assignment the'fdllcﬁing guggeetion might
prove useful: Decide which part of the syllabue will be
covered each month, how many lessona 1t will be neeeasary
to teach and & ich examples the elaSS will be required
to dog then draw up an assignment consiating of groupa
of exercises which will fodlow on eaah 1easen,\- After
having taught the first lesson uhe teacher nee& enly |
instruct the classe to continue with the exereises 1n '
Group I, also informing them when these have to-be cam«
pleted, There msy be extra exerciees for rast pupile.
Similarly, after the sgecond 1 pson has been taught, the
pupils will be referred to Group If, This will be’ of |
great help to téacher and pupils; especially in mathé-
maties, This is thus the reverse of the aba#é‘euggéé£§ 
iont here the aasignment aupplements the erainary
class-teaching, |

If the whalekgch9@1 1gito,be~amganis¢@ on
individual method lines, it.is_eagénpial that teachers
ahould‘eomg,ﬁo an agreement among themeelves as to some
general principlgs to be kept in view in the drawing up
of'aéeignﬁentga Therg a§Qu1¢ f¢r;ex&mPleb655¢m31."
uniformity in the assignmente for different subjects as
regards the arrangement of contents and general form..

I£ %ili not be advisable to introduce the individual
method simulﬁanequslyxfgr all the subjeets, The first

| yea;.i-_ or two will be an experiment for teachers and pupils’
alike and the newness may cause too great a loss of
efficlency for the time belng. __I&Mwilljbe better if
~only half of the t:e‘achers ‘employ it for the first year, .
or its introduction mey even be spread over a period of
two or three ye:az's", . There will. of course not be the
averwhelning enthusiasm (which may die down) which an
1mmeaiéte change of method seems to involve, but prinei-

pal and teachers will gradually feel thelr way, alle
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the test of time to decide in same easas, end eventually
that modified form of the method will have been brought
into practice which. beet suits the loeal conditiona. |
Needless to say, during this introduet@ry periad the
gehool will still hava its erdinary tlme-table, lndicating
the daily periodsfor the different subaects. ),

After the full introduction there should étlll
be times set aside for teaching, in some subjects more
than in others. From his wery short experience with
the standerd IX alasg,lxtge investisator-wgula judge the
individual method to be more sultable fqr‘eider'chiidrei.
Heﬁce, there could be less teaching in the advaﬁaed-
classes and more in the 1ower‘elasses¢‘ ESpecially 1n
8td, VII with the 1ﬂsroduction of new subjects it might
be, adviable to have;mqrehtegghing_ R § appears‘bo be a
yery sound idea to have less and less teaching every year
8¢ that in theflast,séheql_year,assignmentVWOrk'will
occupy most of the time.  On leaving school pupiis will mm
mise their teachers volce and explanstions to such a
sreaiaexten@aJand ir‘they;have.any»inéxinatian for further
study they vill not find it such & formidsble task as at

present.

Finally, it may be suggested that the individual
method, 1ike all other mgthg@g,'will have to be modified
ﬁa suit local conditions, No hard and fgsi rules can be
1aid down,ae_towitEWSQnerai‘appliﬁaﬁ;on, It ﬁaekbéen
eueaéssfully applie& by many éaﬁcgtcrs; tThe'inveﬁtigaé
ﬁor‘s‘perscnal #iew ip that it will not produce ag goadA
v_immediate‘resulta,as_the,ulgse?téach;ng method if 1t is
not adequately supplemented by teaching, but 1t will in
- most éaﬁes_pro@uce yauns'men aﬁd;w@men better eduippéd to
. hold their own 1n.fu£ure @eéupaﬁiona‘ It is wdrtﬁzwhile
':giving it a trisl even if it ia deeided to aisecntinue '
1t afterwards., R

. o W

1, See appendix E.
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ASSIGNMENTS USED IN COUNTRY MIXED SCHOOL.

ALGEBRA _ASSIGNMENTS.

(For the second aix months of the Std. VII year).

JUSED: "New Algebra for sahéols " Parts I and II -

BOOK.

by Durell.

GENERAL INSTRUCTIONS: The explanations given in thess

aseignments and in the text-book should be read and
re~read until you thoroughly understand them. If you
8t111 cannot understand them, consult w th your friends
or come to mé, ‘

The questions which you are required to do
every week may be done in pencil if you work neatly.

. Otherwise they must be done 4in ink, Bring them to me

Bas so0n as you have completed the week's work.

' In mathematics each new gtep is built upon
a previoug step. Hence, you will only confuse your=-
self if you coniinue with new work before you thoroughly
understand the part you have done,

Inagine you are a stranger to Aberdeen and you
want to know how much it rains here every year wi th the
objest of buying a farm in the district., On enquiring
at the Magistrate's Office they will supply you with the
following information: {(They have a raingauge therse.)

YEAR.

6% 1926 5
15 192" 4
23,5 1928 11
7 1929 16
6% 1930 6
7 1931 13%
8 1932 10

' 1933 9

If you are an intelligent person, you will
make certain caloulations from these data., (data = ,
faots given)., Ca l e ulate the AVERAGE, ANNUAL
RAINFALL dupding the above period of years.

You will note there are some dry years and also
some wet years, Do the wet years occur after ggual
intervals? . o
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The above information may be represented in
the following wayt-

SCALE:

2 mm,.represent
1 inch of rain.
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‘When it is 8o represented the facts stand
out clearly. Study the diagram and use it to answer
the following questions:-~

1, In which year d4id it rain least?

2. In which year did it rain most?

3+ Which successive years were the driest?

4. That is the average annual ralnfall of Aberdeen?
(Look opposite which inch-mari on the upright on
the left of the figure you see the most crosses).

5. Do the wet years occur at regular intervals?

6. What would you guess the rainfall to be in 19357
Thie year's rainfall so far is 18 inches.

The above is a GRAPHICAL REPRESENTATION, or
& GRAPH, of the ralnfall of Aberdeen during the years
1920 -~ 1932, Ve have drawn a plcture of the amounts
of rain we get every yeoar. Every upright line stands
for the number of inches during that year. If the
upright is 2 mm, high it represents 1 inch of rain:
Af 1t 18 4 mm. high it prepresents 2 inches, and so on.

Is 1t easler to draw conclusions from the
table of facte as the Magistrate's Office gave it or
from our diagram, or graph as it is called?

To make our graph more interesting we can Join
the orosses 0 show better how the rainfall goes up or
down every year: and also draw horlzontal dotted lines
showing the average rainfell etoc.
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SUALEt 2 mm.represent 1 inch of
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X ARB,

Draw this ax‘aph on o plece of good paper or

'om*bmm 80 thot you can kesp it somewhere in your

house and add on 0 it the rainfall of future years.
You might A seover ver g interesting facte from such

& greph ahout Aberdeon's annual rainfslil, You might
évon boeome ¥ailn prophotsil It anyone can bying a
culteble plesce of eovdbsard {failrly big) to amml, we
cim ma,ke such a graph iy éwr elaps rogm,

E&memmw @ha fﬁl‘iﬁwiﬁj@ , péima wheh you drew y@uz' gmphs-

1s Its neme: RAINFALL OF ADERDEEN 1919 - 1933.

BEAD:

2. Vrite along the verticval upright or axis on the
- lofts Inmches of Rain and nonsupe off
equel distentes 0 represent these inches of rain,
g8y 1 inch for overy 5 inches of vain (1% aemnés
_ . on how big your @mph 13).
3+ Along the horimontal axis mark off the sumasa&wa
 years. ' ‘

Emmpla 1, G&aptaz' v m Dupell and anowep 't.ha questions
(EX@ Vb&:’ That 4s another interesting ammg:la of the
graphicel ropresentation of facis,

Draw gmpm to represent the fipgures tabulated below.

Do it just as above in the Tiret graph:

y

4o notk join the
erossen, Give eoch graph & name and weite :ij-'@ng eash
axw what t.hm axls mzamaent.s. |

Draw & am;ah shoving the wapean mpalaﬁmn of the
villages 1ying near Aberdeen. The following dats is
to be found on pg. 92 of the Offianisl Yeaor Book of the

_ﬂnmn Of Bede (N@c 14 1931 - 32 15&“@}5



Name of Village Q%aagfﬁﬁeinat.w_aaaurant Weat Abe#&aen.

Willowmore

European population. 4447 | 3357 1737

912

Murraysburg | Jansenville | Steytlerville

733 679 . 614

2, (&) Those of you who are wool farmer's sons or

are

interested in wool-farming will draw a graph to
show the amount of wool exported during the years

1918 - 1932, You will find the nsecessary

statistics on pg. 380 of the Unlon Year Book {No,14)

CR

{b) Those interested in &ny other producte of our
. country, may draw the graph of the export of suth
- produets instead of drawing the graph for the
export of wool, TFind the neoessary &nfarmation

_1n the Union Year Baak.

3 Ex. V.be MO, 4 (pg. 66 Dur@ll) gan you reaé eff o
from your graph what the weight of bays of age 122 years

will be. mare or less?

GRAPHS ON SQUARED PAPER.

As y@u will have notised, thess graphs take

some timeé to draw in spite of being go ueeful,

Every

apright has to B megsured and you are neVer sure that

it i guite sccurste.

© o For thege ressons squareﬁ paper is useds
Inetead ef meaguring each upright; we just ecount off

a number of divislions. This makes the arawing
lgraphs a muah easler and aecurate Job,

of

Example 2, pg« 6? and anawer the questians on it
{Note: A piece of squared paper is taken, the AXES are
drawn on it and & sultable SCALE is chosen. This means,

it 15 decided what humber of marke
will be represantea by one division
on the aguired paper slong the
vertical axis; and what number of
divisions wili represent a wesk
slong the horisontal axiss - In

thie case 1 div. along the vert.
axis vepresents 2 marks: and along

Vertical fxrs .

the h@PiZGntH.l aﬁﬁ 2 &1‘9‘18&%& ' : Hov:}onlm/’ Axgs

repreaen& 1 weeka)




= /50 —

on the plece of %ragh paper au@plie&. ﬁaaw & graph t0
rapraaant the fo ewimgs~ .

Mumber @f ﬁehalarw who pa@aea the Senier ﬁwrﬁifﬁca&e
: Wwyganatian in the &varﬂaen ﬁigh Sehtolse

' |¥EaR. 1925|1926 1927|1928 m@ 193@ 1931 1932|1933 |

| sumber of soholars| 9| 6 | 6 |12 | 5 10|13 |14 | &

LE XU . o G0% ﬂart. passes in
B , ‘ Aberdecn High Sehool
1. Urite ite name as shown maag - 1933,

An figure. .
2. Write along vort. saxis: B
Hunber of Seholars. - E
3¢ Wrdte along horizontal %
axigs  Years. S 3
B

YEARS,
Sraph ree

A Wh&ﬂ anathﬁr gy m;'~;ﬂmm
Let us toke an axamglasv

' The paaﬁage on parualﬁ
of yarious welghtss  The pontage
varies as the weight of the pareel
changes, - The postege is thus
dependent on the weight of the
paysels  Such quantities an the
postage which dspend on othey
guentities we call DEPENDENT
VARIABLES,  The quantlities on
wniah th@g depent {in thie ocase

e parcel's welghta) are the e N R
ggggﬁﬁﬁnﬁﬁw VARIABLES ¢  Welight in Qunces.

L

v

Postape (. Pen ce

T&a IHDE?E%&EKT VARIABLE 1o always measursd along the
2w Bl X Wha EEPKN&E&T Vﬁﬁl&%Lw is always

1, ®hich sre the indopendent anid the &epemﬁeng variables
in the followingi~

{n)  Aversge hoeight of boys of differsnt agess

({b) oQur gold export dufing the last 10 yenys.

(¢) Expenditure of an hotel and its number of boarders.

rotand this

24 Pgs 69 No's 1 to 15 {Read pg. 68 to unde
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: . Come and show your grapha to ma a8 aoon
ag yeu have done them. N L

' zf there ig gnything you @annot underatanﬁ,
disaus.s it with your friends.  If thg are unasble to
hnelp you, csome to me, Do not pro@eed v th new work
un%il you are quite sure about the wnrk yeu have done,

TERPOLATION: (A big wara the meanlng of whieh you will

“khow qui%e 800n). Befare continuing we want to point
out a very important difference between some of ‘these
grapha. Compare the followins w0 graphs which you
Grewi- ,

{a) Anﬁual rainfall of Aberdesn.
(b) Aversge weighta T boys of different ages.

an& answer %he following dquestions for yourself:-

1. 1Is it pomsible in {a) to insert an upright between
1931 and 1932 and attaeh any importance to 1&?

2. In (b) is 1t possible to give any meaning
intermediate uprights? ﬁhat is, for exampl s the
average weight of boys eﬁ 131 yrs., or of 141 yrs.,
or of 134 yre., Or of 13¢ yro. ete.? In eﬁh@r wards,
ean FOu puﬁ uprighbe midway or gquarter-way between .
- two ages and thus find the average weight of boys
of these ages?

) ) 1y},

ek

X figure we have Jaine& the eraaaes
between 14 and 16 yrE«  Make an extrs upright {dotted
~ lines) vetween 14 and 15 yrs. and see where it cuts AB, .
That will give the average welght for boys of age 14$ yre.
Frmm our graph find the average weights of boys of ages
134, 162, 174 yrs, respestively. Deducing these values
from our greph, we oall “interpolationt, ~

. CGan you interpolate on your rainfall graph?
We aeme to the following conelusibns:«

1. In the painfall graph we can have ne uprights in between
' the others. That is, we cannot intarpolate, we egannot
© £111 up the gaps if some readings sre missing, Ve
camot get any extra readings from the graph., It is
therefore not quite right to join the erosses. Why
we did 1t last week in one of our grephs, wag to show
better how the rainfall went up and down in Buccessive
years, '
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2. In the “Average weight ¢f boys" graph we can hava
intermedinte uprights ag we have shown L.e., wo can
interpolate,; 1.e., we tan take readings from our
graph which Have not been actuszlly m&aaure&. C o
dyaw the graph the average weights of boys of ages
11, 12, 13, 14, 15, 16, 17 ent 1B were found,

Now frouw the graph we can deduce the average weights
for ages 13%, 174, ete. etes  In this pase it is
quite right to join the tops of the uprights. The
line go found is really the approximate path of the
tops of an infinite number of intermediate uprights,
__(See graph: CD. is the path between ages 17 and 18.)

: - In future whonovey you draw a graph; rnote
whether 4intorpolation in possible or not. This i rather
% 1ang explanation of the very easy but impﬁ@taat ides
of interpolation. 1If yow still cannod grasp what L8

méant by it, discuss it w&th one of your friende or come

t@ e ..

 ‘This week we. muet get same praétice 1ﬁ draw&ng
graphs on B e@‘papﬁrsﬂ, As wees szid last week, we
epare ourselves all the trouble of drawing snd measuring
an upright for oach Heparste resding, by meking use o
the lines on squared paper, We need only mark the
points on the squared peper and never drsw the uprishts
{See Extample 5s pge T1 and alse graph en pEi T3)e-

L]

Before: proceeding, h@waver, dus% & word @g
explanation about choosing & SCALEi~

Ae it whs pointed oub to you in your drawings
to peale last btetm, you must always choose as large a
geale as the pepsr allows you to do., In drawing graphs
on gouayred paper we alad have to choose & CONVENIENT
geale e,g. L inch represents 1, 10, 100 or 5, 50 ete.
Never let one inch represent 3 or 7 or 9 etc. as it
makes 3t very diffieult to find (or to plot) your points
on the pguared paper. (READ on pg. 68 what they say
about SCALES)., v

In order thet your graph may be useful and
easy o underatand, always remember the fellbwins:-

1. Write above the graph ite TITLE or WAME. .

2,  Write along each sxis what that axis representa
{inGependent variabls along horizental axis and

_ dependent varieble along vertical axig,)

%: Greduste sach axls 80 a8 1o show a2learly the eeale rcr

that axig. (see also 1na%ruatiana on pg. 69).

UESTIONS

L

1. Pgs 72 Bo. 3. Pollow the ingtructions given at the
end of the question very. éarefuliy‘ Uge graph paper.
Can you have inﬁerpeiahién? , | , '

2. Pgs 73 No. 5 (Use pquared paper)«

N.B, To find the poinis on the squared paper after

the sxes have been drawn, and gradusted 7 we call
PLOPTING the peints. This expression "4o plot a point
you will use very often in conneetion with graphs.
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~  These thpee graphs represent oxactly the same
-%h@gﬁ*f;”fkg raadinas oM. 4. threnh&i% thermmmetar at

o “‘ . ng taken
every 5 hrs,, Tor fﬁg. 2,¢¢¢_n@ mr fig‘ 3, :
EVBE"I ' --&n-hcmr. . ' :

Inﬂerpgl&tiéﬁ is possible on these graphs feBa
we can read off froém our graphs the tempera%urea for
times whea no readings ware taken. ,

: Which of these graphs represents the temp.
changes on Auge 2314 the best? We can get a sHill

better graph by taking readings every 5 minutes., We can

even take readings eyery minute although it w1l be a very

tiring job, bub such s greph will be an oxdellent
repfﬂaenta%imn of how the temgerature rose and fell on
that day. And if we then join the points which we have

 plotted, we shall gebl & fairly SUMOOTH GURVE¢ Byen -

fig.,} gives a. falr our

‘@mv-

Fig. 1 18 not a good graph, especially because

'the pta. are joined with straight iines, If we had

dpravn & curve (as shown in dotied lines) it wauld have
been better. o _

' . Figs 2 glves quite a gsad 1&6& af hh@ ﬁamp‘
changess‘. In such & case the best is to jJoin the plotted
poinds ifi a smooth ourve.  Then it will bo . possibla

to 1nterpaiate with fair acauraey., .
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Such a curve represents falrly securately the
1LOCUS of the hop-points of all the intermediate upridhte
{1locus = path traced out under certain een&.tiana).,- ,
We therefors call it a LOGUSuGRAPH.

| bﬁamplan 3 and 4 on pg» 79@ T4, T5 which also explain
locus-graphs,

ANBWER:

The oral questionﬂ on then foy youraslves or get one af
your frienmds to ask you these questions and to lieten %o
whether you sngwer thenm cnrrﬁﬁﬁly They are very
inportant and it is ¢ssential that yeuwmust be éb;a te

answeyr them. o

¥e can anly join the plotted points (i.e. the tops
of the uprights) when interpolation is possible snd then
we join them so o8 to get & smooth aurve. o

in other graphs such ss Sup rainfall @rapn,

e Ye naJingpa olation is. possible and intermediate
‘uprﬁghta have ne meaning, we gannod resily join the
points., If we joln them we Just do it to show better
the ups and downs on the graph, but the joined linee '
veplly have no meaning.

ESTION2:

(A grapn must look meat: ALl lines are drswn in feﬁcif.'
ing in ink « neatly printed). : ,

3. Tske hourly readings (zs the ahurehsalaak strikea
~ the hours) of the tharm@maﬁer wilch hangs in yomr

 ¢laseroom on Thursday, 30th Aug. from 9 a.m. %o
- 3#3C p.me when the aah@cl closeg,  Plot these |

U peRdings on squared paper and araw IN PVNGIL 8, smooth
cquQ tnraugn %hem;

. Read off from your graph the t@mparaturaﬂ at 9. 3' 8.t
. 11t4§ Bnma, 2030 p"m“‘ . e e

. We are all convinced by now that & graph is
a mueh 1 ttor way to record a nunber of resdings or
‘observationg than the numerical table. When you gee
such & large nunber of figures, your brain kooomes .
gonfused but when you gee them neatly repress adviﬁ a
pieture - for that is reslly what a greph 1s ¥ou bake.
it 811 in with one glanee and you remember 1t mach better.

In addition, from your graph you can deduse
readings which you hove not actuaily tawan - inte?» ,
polation, we cell 1&.. N
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Furthermmre, & graph shows go beautifully
the relatimn between two groups of quantities e.g.
the realtian between the welghts of parcels and the
postage on them, How does the one vary as the other
Yariea? It shows very clearly the tendanugeg of
. these var&ations &'keep thia in nind when deing ’

quégiian 1.

1. {a) Eesaribe ag well as you cen what you deduce
: © . from the following raugh

ph ag regaprds the man's fuc Day's Travel of o Tounsh A
Ty spéed; times af
meals etes

s

g

(b) Questions 5 = &
‘ PBe T8 « TTs

2. Questions 2 pg. T6s - -
3. {a) Questions 9, l@; 11,

g

2

£
°

. D/Sfa»\ce fn Mifcs
o~
©

,«pEOW"” >
ot Ifwegeta .-°L7*‘f<¢w"'a'.\a PRPE

. gPsph whieh is & straig ™ P
. 1line as in guestion 9, o

_tben the two quantities

- aye in praportion.

{b) Draw a graph to eonvert Fahrenheit reaﬁings to
Gentigrade roadings.
We know that the
r@adinga 32°F and
0% 21Q°F and
100%¢ correspond.

‘This is slgo 5
straighi-lined
graph, henge plot
these two pointa,

CJoin them $n s

- strd ght ling and

~ eonvert the 5110w~
| ing into Cenbigrate i

peadings: A0°F, . . :
iéO"F, 2@0"%“@ ’88°i“. A e , T a0

v Fabren ok /z(qdl'\.g.f
4« desti@ns 15, 164 1?, pe. 89.

ps

.~
|3
So

an:ﬁvaodc R&ad(;\
SPREY
¢ o ©

v
o

o : mhe'shﬁet af graph paper j8 for questions
2 and 3{b) « one siae af the pheet. far each question.

,EKTRA';UESTIVN;
If you £ind this work interesting and tine permits

you may 2lso 4o questions 12, 13, 18, 19,. 20.
Get graph paper from me.

K2

—a.-»-p-_nij.j.-,

We are now going to leave grep he for some
time, but ghall return to them later on. In the
meanmhile be on the lookout for graphs publik ed in
newspapéers or other pericdicels or booksi- e .8, rainfall
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graphs of certain countries (annual or seasonal
rainfall graphs): graphs showing our exports and
imports during the different months of the year or
during successive years: population graphs: graphs
ghowing the earnings of the ral lways etc. ete. If any
of you gee such interesting graphs the rest of the calss
will be pery pleased to see them if you can bring them
to school., You will alsc find a few interesting
graphs 1n the Unlon Year Book and in geography books.
If you notice anything peculiar about a graph we shall
bghvegy glad to discuss it with you if you bring 1t to
Behool,

Before continuing with other work, think
bagk about all the grephs you have drawn, and then
do the following:-

QUESTIONS 3~

1. Write a short essay on why you think & graph is such
a very ussful way to represent data which are
related, (About 5 - 10 lines, briefly enumerating
your reasons.)

BRACKETS. (Ch. VI Durell).

Brackets are used to g r oup those
quantities together which have to be treated in the
sema way (i.9. on which the same operation have to e
performed).

Example 1:
Subtract 6 g;g; 4 from 19, We may write thie as follows
19 - (6 4). The two numbers 6 and 4 are grouped
together beczuse both have to t® subtracted from 19,
We thus have:- :

19 - (6+4)=19 - 10=9.,
Example 23

I have 25/-. I spend 2/~ on fruit, 11/~ on books and
3/~ for going to a concert. How much have I left.

Answer:

25 « (2t111t3)=25 « 16=9 shillings.

Example 31

John has a/=, He buys tops for b/- md sweets for o/-.
How much has he left?

Answer:
a - {b+e) shilling.

Take Example 1 and look at it from &
different point of view:-
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Subtract 6 from. 19, and then mbtraet 4 from the
remainder»‘ . , ,

19‘*'6 -4 =13 - 4 = 9 which is the samé answer as. above.
' 19-(6+4) is the some #5 19 - 6 = 4. "
Simﬂ.lsx‘ly 25 -,§2+11+3) =25 « 2.= 11 =~ 3. -

a b+e) a«.b e 8, . 7 '

“_OT”’

ma_,‘,_;n. R _HANDY o
21+(5+9) is exactly the same as 21+ 5+9 both being
sgual to 35,

Similarly a+(b—+¢) = a+b-+¢, The bradkets do not
change the sigas L _ L

L Py, B2 Hes. 1 -8, Do them memtally, They need ndt
b@ handad in. . . . . ; . ‘

2, Hes. 9 - 25,

‘3. Al1l the even numbers from 26 - 50. Remember to
add like ‘torms after you have removed the brackets.

4. Ros, 51 - 56.  First remove the brackets and then
golve in the usual way..

| The sbove must be done by gveryone. If you
have sompleted them you may spen& any time that 19 left
in doing extra examples & the third week,

It is of the utmost importange that you must
not continue with new work until you have completed
and thoroughly understand the work you have done.

- This week we shall continue doing examples
in which we uge brackebts to group terms together which
have to be treated alike. [Not only when adding and
subtracting are brackets of great use, a8 we gsaw last
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week. but also in MULTIPLICATION amd DIVISION.

1f we want to MULTIPLY each of ay b, and &
by the same numbey, say 5, then we write the sum af o
the results as follows:. S5(a-+b-+8). _

. 5{a+b+e} is the aame as Sa+5b+5c.

_ 9
,Similariy p(f‘:x+3‘)— 3%p+yps  And -(@a %J—a*fg;b*

READ: S |
Example 1, pg. 83.

When an axpreasion_m a bracket is multiplied by a
number, fach term in the bracket must be multipueé
by that number when .thé bracket is removed.

Hotet 2ab(b+e¢) may also be written 2xaxbx{b+ c).
In wardm 2 times & times b times (b+e). o :

1. ps. 85, Nog, 1 - 18, | |
2. Say the following in wordséi~ 2a({b-+e); ='(2y - 4).

+
G W o e W

In doing the examples that f@llew how, we algo
make . uge of what was learned aboub brackets aa§ weelk.,

Subtmct 3 tim&s (a+b) fx*am ¢, That 18, & = 3{atb).-
altiply £ and then ro the racket, .

= .0 . - (3&"'3}3) |
= ¢ = 38 .« 3bs (Signe change),

3) PSO 85, Nos. 19" : 28,

- W e -

v In Row 13. DEs 85 y@u had %o div&.é.e .,
& - ab by a:. The easiest way 1s 1o A vide each term
. by & and then yaur quomem, iz a - b, Now (a’- ab)
divide by & or 2z= "op (a* ~ ab)= are ﬂiffe;en% ways of
wriung the same t.hiug, but the second way,
111 st _ofter lfb 1t means that t.ne w%@le of
s MBS HOE $53 vy &, |

(6> « 8b)Ta and (d - ab)k the same?

Example d. P& 84. It 48 very important and you musi‘p
‘understand 1t well befors you continue.  Note that u
we wriue A for 2% - 1 end B for 3z+l, the expression
hmomea—«—%— Alxvays look upon. the ax - 1 (alsa 3x+1)
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as one quantity which hasg to be treated as a whole.
READ:

Example 5, pg. 84. Note that the L.C.M. of 4a and
6b is 12abd, _

QUESTIONS:
4) Pg. 8%, Nog. 29 -~ 42, omitting Nos. 36, 38, 39, 40.

W o e we s

We phall now apply our knowledge of trackets
to 4o other types of examples where they ogour.

READ:
Exsmple 6, pg. 85. Remove the brackets and then solve.

QUESTIONS:

| 5) pg. 86, Nos, 43, 45, 47, (multiply each term of
both sides by 7) 48, 49, 51, 53, 55, 56, 57 to 64.

No extra exanples are given thils week.
Continue with the meventh week ag soon as you have
completed the above. At end of 6th week you will
£ind a number of extra examples.

SIXTH WEEK.

K This week we shall do further examples on
brackets. The product of two quantitiee’as a and
b+e is written a{b-+e¢). The factors of thls product
ars g and bto, Just as 2 end 3 are the factars of 6.

. Similarly the product of {8+ 1b) and (e+4)
is written (a+tb){e+d) or (a+b)*x{o+4d), The factors
are (a+tb) and (c+d). Eacsh of these factors consists
?f Iwo t.?rms, therefore we call them binomial factors.
bi= two). S

Look at the following rectangless-

c+d
< Z
(1) Area =1length  breadth. | L
={a+b){e-+4d), a—fbi"‘r 3
(2) Area of big rectangle | .«
= areas of two small rectangles. | a(c+a) j
=ale+d)tblc+d) Con [T eledn” .(‘M
— >

{3) Area of big rectangle —
=areas of 4 emall rectangles ol e L@
=ac+ad+bc+“bﬂ N LIS j od
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Ba’a thote three rar*tangleﬁ ars the samea »
Henge (a+b){e+d) = a{c+d) +b(e+d)=ae+ aﬁ+bc+m‘

 Similarly (a - b){o = d)=alc = a) = blc - a)

=ac - ad - {be « bd)
=8¢ - &4 « be + bd,

Gheek t.m,s reeult from the following figure:«-

< c 7
I. - b } c:qd V \\\
|z z o Ay,

Area of restangle A {a = D)o - 4) md it is equal

in area to whole z‘eeﬁa,j

“*fe_ minug other paris ete.

%n'pg. ,36 " 8?everything that is sald about

10 Pgs 8? Hos 13 5@ 5, ?a ,3 1‘9; 11; 12g 145 .15; 163

19, 17, 18, 2?1# 24, 25, 265 .27, 28, 30.

- e e e e

We samatimea get brackets ingide other brackets as the

mn. exampie ghows ¢=
Subtract 4a - (3b+e) from 8a ~ (2b = c),

"~Thi$ may be written: (8a - (2b » ¢)} - {4a - (3 o)}

. ¥e use a different shape of bracket for the
outside ones, otherwise we may begome confuseds To
simplify this, we Tirst remove the inner brackets -

oot ottt A by S

and collect 1like temms Defore romoving ouber bx*%keﬁs. .

1

Phits %Ba - {2b - &)} « (48 = {3b o)}

Ba ~ 2b+ €}  » (43 = 3bee)
8&-2b+¢—4a+3n+c .
4a+Db+2¢. 0

Il I\

There are ,dif;ai@n* shapes of brackets such a.s
4 - [b+te]t a= (b¥e] t & « B+6, The "line" bracket
or vinsulum as it 4o eslled, is exacily the pame as the
other brackets. it groups the terms under it tegether'.

2} Pgs 89 Nos, 3- - 16,
,_QUESTIONS: |

Pe. 89 Nos. 17 - 24.
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SEVENTY. ¥

- The quarterly examinatiansAwritzan on
Thursday and Friday of this week; we Bhall do some
ravision exanples.

SUMMARY: |
1. Addition and subtrac tion: Omly ;&ggmﬁermsvcan‘bg ’

34 or auhtraeteﬁ¢ .

1blongs Whatever you do to the left aide et the
; n, also do it to the pight side. *

problemst Let the unknown quantliy be X, 1.0.,
the quantity which it is your aim to find, ‘
nd division: %o mﬂltiply\i”,

*d¢fu;tra¢t the inii 3e

1. ‘Pe 257, E@viaian Ez. Rel. Do every third example
from 1 - 39, and any others which you wmant to ae.

2. Pg. 2%9, Revision Ex. R.2, . .Do svery fourth example
om 1 « 55, and any athers. L

3: Take a look through your assignments and note
' imp@r%ant points, .

Show theme reviaion examyléﬂﬂwhiah you have
doné to me as soon as possible o that I ¢an help you
with mistakes you might bave mede, Come to. m with
my other aiffioultles you have. ,

L R T

- This plan to group qéﬁytities together by meane
of brackets, gomes in very useful when wrking out
practical problems suech asageu will 4o this week. '
Some general exaumples ere almo given to test whether you
thovoughly understend how t0 remove brackets, to insert
them etes This week will conslude for the time belirg
our work on brackets, but yau”w11l use them quite often
‘in later oxamples., S

You may meke usé of the f@ll. formulae in
solving the practical problems set for this week:-

1. The gireumforence of & cirale of radius "r” 2y, in,

-

26 The gz: PEE A S IO ARG R BRSOV RS A 1!'""7'"1’ Eq.in.

3¢ The Vﬁlume of & cylinder whose cross=-section is
A 8q, in, . in, and whose length is L in,= AL cu, in.
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EXAMPLE:
{seme as Example 10, pgs 90).

Find the ares of the pouare plate, es shown in b@ok;
from which fouyr squal memicircles and one complete

sirele have been eut away. .

‘Length of one side of plate is Ja ine

-(Area of 3 whole oircles out /
={3a)" - Sv(;-) | /out)

ﬂow READ - example 10 aa it is axplaiaed in the baeﬁ.
Come’ 0 e &f you cannot understanﬁ it.» R

:hrywrz@ﬁ;

(3—) Pg- 913 NQS; 1* 5' 69 7g 8 93 3-05‘"’11 lg 13. 14,
15, + 184 (In Ne. 8, note "thet the ares of
bas@;<heigh$‘_ in No. 1{ note that a
quadrant is 8 quartep ef a cirele.)

{2} Test paper A20; pg 96.H (Get graph paper from
me for uestion 2. o

Ares af plate as in figure (Area of 849. plata)

A ajEST}ﬂNﬁ@ o
1‘ ?8. le N@So

2 Pg. 933 N@Bc § e 25. _ _
3. hny one of the test Papers on pg. 94.

As you have seen by now, in algebra we employ
the same rules of addition, m btraction, multiplication
and division as in arithmetie, only we use letters as
well as numberst algebra may be galled generalised
arithmetic. = Most of the ideas and deyices we use are
.after all not 6¢ very new and strange to us. For
example, to group those guantities tagether that have
to be treated alike by means of brackets, 18 quite a
COMmMON~86NEe plan.. Think ¢1®aray and algebra will be
your aaeiest subjagtg

t

Look at the foll. wool-market report:-

Cless of wool. | Price in pence. | Rise or fall,

_Jenuary | July.

First class ol |4
Seecond class S ¥ 1l g’
. -+

Third ¢lags | 9 | 9%

Glearly, the plug sign in the last column
is used to indicate 8 rige in price, and the --ﬁuﬁ
sign a fall, N DR
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- Hempyy has 5/~ leas

55 4y 35 25 1y 0, =14
NS

You might went to
Af we can Just as well say that he owes 5/«% - The answer

‘the ﬁh@iﬁ'

rdmbers? Beaauee g + Bnd neﬁ. 8O
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The plaa and minus gigne always haVe mppesing
mesningasi AT the plua stands, for profit, the nminue
gtands for loss, e.g« A man buys two horses for £30

and £20 respostively and sells them for £28 and £24
resp, His loss on first horse 1a £2, 1.8., his gain
is &(-2)s Hip gain, on #seoond horpe is £4, 1.e.£-+a).

Another examplee- John has 10/«, Pavl hat no money amd so
hag Henry., But Henry also owes ;/~. The shortest way
of writing down how mush sach has 1g a8 f@ll@ws:~‘”‘

dJobn ' | Paul | Henxy.

1e_than nothing, therefore we. gay he hag
w5/, Jahn has.sQ - T““gn"fﬁ“Q;-. therefare e say he .
has +10/= or Just 105/--.[‘__,,'4 S ,

Up to now we have only worked with numbara

' gwaater'ﬁhan Z2ero (1.9. novght ), hence we never took ﬁhﬁ

trouble to put the sign in front., We ave alsd not
going to do it in future, it we shall keep in mind that
all nnmbera with no aign are greater than zexe.

fuch nambers greater than zepro we call
POSITIVE numbersa, o _

Numbeprs less tnan zerd are NEGATIVE numbers
and we put -signs in frant of hem.

1t we @Quﬁt‘bfka“i

s_fr@m 5 we shall get
'ﬂ'éetao .

Positive mumbers ,Ngsfawre umbers.

Az you see, thia is reslly nothing new to you.
know: Why should we gay & man hag ~5/%

i8: This is a shorter way anﬁ mathema%iea alwayé ch@@ses
roWaYe . .. . ; . .
Before we c@ntinua aiseuasing nagaﬁive numbers,

answer the foll. guestions for yourselves., If you feel
doubtful about a0y of them, sonsult & fricnd ar eone 1o me.-

John owes €5, Expreae this mathemat&cally.; 1Ee§arthas.
£10. How fmach ‘hag. Peter more than Jobn?

1 owe 8, man 100 aspples. I give him 80, wmich 1g azl that
Ihad.: How many &pples ae I then peﬁseasr

Joht has £(-5)a Peter hag B6.. Vagw‘mughpda_the_ﬁwa
together possass? . . . ,

“owe £20 in the badk, _How muah.mansy must I get ta
pay this and 8till have £10 left? '

What 15 .the meantng of: I agree. to pay you £(-10) for
helping you? = - | ‘

P ositive and negative numbers are disauasea »

in Durell Gh. VII: = DIRECTED NUMBERS. But why . tod
respond to o o I

and backward or up and down. A direction can either be
pos, Or meg., = We dee¢ide Tor aurselves which airaoﬁionlﬁ
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pos. and then the direct opposite ls negative,
Up is usually taken as pos. and down ae neg.

To the ggggbia usually pos. and to the
left noeg. o

"John walked -3 miles South", means that he walked
% miles North. Vhat do I mean by saying “The mountains
are ~10 miles East of Aberdeent?"

¢ Qifestion, T atrestion
READ:
Pge. 99 and 100 and then do the followilng:-
QUESTIONS:
1. Pg. 100 Nos. 1 - 15, omitting Nos.id. 9 and 12,
READ:

On pg. 102, 103 what is sald about the NUMBER - scale
and about addition and subtraction. The same rules
apply here as for removel of brackets.

SUESTIONS:

2, Pg, 103, Nos, 1 - 30. (In Nog. 8 and 9 write the
answers and do not first copy the questiona out of
the book as we usually do.)

You will find extrs examples t¢ do at the end of
the tenth week.

LR ]

TENTH _WEEK.

The tenth and eleventh weeks willl alsc be
devoted to directed numbers.

READ:

N

Pga. 105 and 106, There you are given the rules for
multipllication and diviaion of pos. and neg. numbers,

This is extremely important.
We shall glve the rules here:-

In multiplication ;;ke signs glve & positive product
and unlike sl negative product. (The same

Like Sims Unlike Siens
Thus 4 x5 =20 4 % (15)= =20
(=4)x (-5) =20 , {-4)x 5 = =20
& xb=28b _ . (-a)~b = -ab

{-a)x {=b) =ab a x{-b)=-ab

GUESTIONS:

10 pgo 1063 NOB. 1 - 90
2, pg. 108: Nos. 1 - 42. (Vrite down answers only).
3. Pg. 108: All odd numbers from 43 to 66.



L

READ on pge. 108, 109 what they say abaut bra@keta when
used in conneatien'with directod numbers,

QUESTIONS: .

As Pg. 109: . Nos. 1 = 28 { Answers only).
5, Pg. 109t all odd numbers from 29 = 65,

EXTRA QUESTIONS: o
A11 0dd numbers from 30 - 64, pg. 109,

In the previous examples, gggggggg have been
used for performing sddition, subtraetion, multiplicsation
" and division,  The working may, however, be arranged as
in arithmetia. READ exsmples 6, 7,‘8 on PZa 11 to goe

how this 19 dane.

’ In adaitian and eub%raetion like terms are put
below gach other. You will find the addition very 888y,
Also subtraction is easy, but you need mofeepractice to
be able to subtract easily, quickly and aorre@tly. :
Henee you are given.a large number of subiraction sums to
do,. For subtraction, note that the gigns of each of
the terms of the lower line are change (mentally) and
then the like terms are added. . .

QUESTIONS:
1, Pg. 112: All odd numbers ‘from 1- 14.
26 PE- 112'. NQBUY15 - 520 ‘ .
The large numbey of exercises you have dust
eomplested were glven 80 as 0 make you experis at the game
of adding, subtracting ete. 4n algebra, = We have now

practiged enough and will use our akili thus attained to
solve. other problems.__,"_ ,

READ:s . .
Examples 9, 10 on pge 113.
QUESTIONS: .. ... |

3. Pga_zldi;.ﬁOE-‘lsfu%5§.~
EXTRA QUESTIONS:

Pg.‘llsg Nog. 16 - 18,

- e e ik e



.. During the paat few weaks we have 1aarned to
make use of braeckets and to work with negative numbers.
A short summary of what we did will be very helpful.-

When you ranQVe brackets, change signs when there 15 a ;
 negative sign in. front, but leave them unchange& if there
ie a paaitive sian . o . ,

Like signs give Pluei.- .unlike gigns minus,

: ‘ We, learn algebra to enable us to solve problema
‘ whiah e may come across in daily life, All these.
practidge exsmples in brackets, add., subtract, mult. ete.
we 4id simply to make it eapy fer'us when we want to -
solve problems. KR o ' _

: Most problems are solved by meana of formuiwe'
3 equatians,:henee we . snall now firsgt see whethgg we
san apply our skill in addingﬁ 5ubtra, mudte, gbe. ta
salve a few equations.d” o N

‘ = Later in. this week and also in the r&llowins
two weeks we shall do some problems to sum up the work
W have done in algebra &uring this year,

RW! .:‘

‘EXammla 1, pg. 116, Noto that the steps enclosed in
sgusare brackets can bs amittea a8 seon a8 the proeess is
underet@ea;, : _ . _ ‘

]

. In g0 lving the fmllmwing equations gimpitfy first
ive. remove brackets or,multiply both sideg by the same '
number to 4o away with the fractions or sdd like terms,
Remember only that whatever you do %0 one s5ide Of the

-gquation, must also be done Lo the other side, ... If you.
maltiply, see that you multiply eg&rg term of both sbdes
by the same number, -

QUESTION@
1) Pg. 116: Nos. 1 - 223, 29 - 35, 38, 41, 4d.

- Example 2 on page 117 shﬂWs how y@u can use
_your 8kill in performing e2ll these operations to find the
valus of one of the unknowns in 3 formula 4f the values
of the others are given, -

Eau may reaa it if you understand h@w 8 gamersa
'lens works., = Otherwlge read the foll, example:~



Exomple: The ares of & trapezium is given by the formula
ﬁ, h{a b), whers a and b are the parallel sides, and

is the perp. distance between them, (A trapezium
is a gquadrilateral having only one pair af appmsite
sides parallsl., As m ﬂgum :
where only. éB//GD.-

'Bmﬁbifa 54.“eLZ.h=%6 ’g/' %  j‘\\\

[

Substiﬁate tha given yalues for A, & and h in the abave
- formile,’ then

(1.7+ )
+ b

L2
o

2)  Pg. 1i8¢. Négw.liﬁziaﬁi 5: 65 Ty 9, 10, 11, izﬁv

ddy &by LI

EXTRA ‘um&**sm: ‘

L R T R

Read Vary earefully the instructions given at foot of

pg. 119 for solving problems: then read example 3 pg. 120,
It is very inteveating to solve these provliems., They '
make one think, but it is very grabifying %6 be able to
Bolve them._ \

1} e, lﬁiﬁ' Nog, 1 = 20,
2} Tosd Paper A 25, Pg; 137,

Pg. 124 Nos 1 = 10., {First pesd what is said about me
transformation of fenmulae.; -

. s e e e e W s

 FOURTEENTH _WEEK

. This week ooncludes the work in algebra whieh we
ahall 46 thzs ‘year. For revision for the examination Jou
may work any of the extpra practice exerciges on PES.

132 - 144, espeeially the simple equatieae on pg. 144.
Also try & few more probleme on pg. 123, Nosg, 21 - 30.

- M as W e o e e
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GEQNETRY _ASSIGNMENTS.

(For the second six months of the Std. VII year),

BOOK USED: "Geometry": Vard and Dick.

IRST WEEK.,

Durdng the first six months of the year we have
learned the meanings of ocertaln words which we are 301n§
to use in Geometry: "triangle), '"quadrilateral”, "angle
etc. We were not satisfied with Jjust knowing what these
words mean in the ordinary way, but found that each has
& very definite meaning attached to it. A point is not
a mark on a paper but is only a position. Hence we know
now exactly what we mean when we talk about:-

points, lines (parallel ani perp. lines), surfaces,
aengles, (right-angles, str. Ls., aoute Ls.,

obtuse Ls., reflex Ls., adj}. Ls.,, suppl. Ls.,

compl, Ls., vert. opp. Ls., altern. Ls., corresps Ls..
ext. Ls., int, Ls.), triangles (think about all the
different kinds of triaﬁgges you know), gquadrilater-
als, eircles (arcs, chorde, radil).

Ve also measured these lines, angles, triangles
with our instruments. Ve learned how to blsect lines and
angleg, how to draw perpendiculars and parallel linee.

(A part of the job of a good mathematician is to be an
expert with his instruments).

Then we went further: we compared some of our
measurements and in that way discovered certaln properties
of geometrical figures:

9.8. The int. Ls. of any triangle=2 rt. Ls.

Also, if two lines are parallel and a third

line cuts them, the corresp. and altern. Ls.

are equal.
By construoting triangles we learned under which
circamstances two triangles are equal in all respecis.
(See whether you still know the thr ee instances). Ve
found that these facts or truths are very useful in
solving certain problems by drawing figures to scale
e.g. t0 find the helght of our church spire.

For the next 6 months we shall deal with these
facts and many more from a theoretical standpoint.
We oall it theoretical geometry,

THEORETICAL _GEQMETRY.

Those of you who are practical boys and girls
and have practical fathers and mothers may not like this
term "theoretical" at first sight, Tha¥ say: theoretica
people can talk a lot but can do nothing We shall see!

The facte which we discovered by measurement
(and also some additional ones) we shall now try to prove



. gr‘@ww or faeh wo oall 8 THICR

‘.\ /é? -

reassonin For exanple; by messuring the
int, &ngma e;t“ a m‘*@ mumbey of triangies we found that
thelr sum siways camo t6 2 T%. Lo.t we shall prove this
Fats oty famt by armen% basod on pures fessoning.

ar. 4

The arguments op mmumian a%amtm ny sueh
B We shall heve a

baged upon amthex*.

ar*a numbey of thewema@ the one.

§ 1, find theorem 1. It statest
her b, iine the sun of the

quaL | :» « L8, This 1s

Gf \"xsﬁu tr’""ﬁ 'ghﬁ‘@m L8 nhoul,

ATION of the theorom.

' The pms*bs or mﬁw&&mﬁ gg;ﬁ.va:a us £ ewmm
%mfazm&%m about the mmw {ws ml it our ‘.:twpamesz.a
B ZAVON)»

- Si‘ha portion whmh is not wndsrlined gives the
zsmmx‘i-y of the figure whioh hes o be proved.

> the enuncistion of theoprens 1, ¥, and %, You ave aa.raaay

— feriliar with thom. Learn them "Ly hoart.

C truths we onll

It onoe wa h&w wva@ & Lhaorem wo may Always
ape 1&*“%&% thooyeme. The later theorems in the book
thevefore depenid upon the gzzrmar theorenss In theorem
3, a8 wo shall pes; We are goling to make use of theorem L.

' Remember we muet. give n pozson for wery atete~

mont wo make. Hothing is telien for granted, exeopt

of aourse sortain self-pvident facts, For eﬁamxeg the

helves of twoe equel lines ave themgelves equal.,  Such
XIOMZ,  On pEe 46 a fow importent

axiomg are given. Sé8 that yo mi&@wtmﬁ thems

A the preof of theorem J. Note the steps:

, flgure
s a:.wm {nypmnmmh .
3+ poouived to prove,
G @l‘ﬁﬂf '

mm are slivoady i’mnilia@ with the firat 3 gmm {we uped
thm m@, torm &0 éfsgmhwe supr conptructions).

Hote the neat way the ﬁﬁ@pﬂ follow one mothey
in the proofs Ho unnecegsary words are um&. %ﬁaﬁmms
counts 5 1ot in geometrys

without looking at your beok wﬂ.w m @ampmww
the proof of Theorem 3.

If thore is angthing at this aiege n@t» fgulte
ciear Lo you, come and dlpouns it with me bef@m you
continue, .

I T I

in mnneai;i@n wﬁ.ﬁa the sbhove n@%am :

?’r@ are not ondy gamg m prove sertd n %’zm { thoorems)
but we are also golng to srgue about ths way in which
ﬁem&m cans%mm.&«ma mve o be made. The latter we
eall " biena, ﬁ,‘mw i:a a gamam?». nene faz* ,
gwmm BT EROOTEmbI~ DY O P ;3 - i n_ga B mt
ovievar trouble youraelf & u 454 ’ te :
ﬂam that you know what ie m&am& by a th@@z‘m,
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1.

2.

Se

1.

2 .

3.

Theoren 2 ias the.

*-/7o~

CONVERSE of the@rem 1 This me ans

ﬁhe iven of ih. 1’15 the re uir&d to_gyove of The 2, ma
e requin PLOVE. he 1 % > given of The 2

You mey thimk. 1t unmaaaasary to glve & proof of the

converse of a theorsm, but think about the following

ata%ements_ "A horse ies an animal®. . Is the appcaite trus

No farmal pr@mfe of theorems 1 and 2 are giVeni They

are axiomua b i 2. ‘that 48, -we can dee that they are
true from the Flgures, {Think about the definitions
of an angla, rt. Ly, 3trs L) , .

vThelfirst three thewrems are all amnﬁerned with

angles round s point, If you read ppe 45, 46 in your
text DOOK you may undératanﬁ ‘the above better,

MIBATY 9f work you have 50 .,. X

B@ you gragp the maaninga of the fallawtng aamp1$tely'

uenmnﬁzati@n, tnearém, axiom, eonverss @f a thﬁ@r@m?

Learn the abbr@viati@ns on e 4T,

'=Learn the enunciation @f theerema 1, 2 and 3.

{These theorems ave the briek@ of oup geametriéai L
building).

In d&ing the following exerciges you may maka uge of
the fuets steted in ﬁhe@ra& i, 2 and 5.

Complets the fsmmﬁ ns=~ ‘(. Str. iinee intersecting at 0).

ple . A &

LAOGF‘»»daai- . . ) F ) o ¢
‘ L-G@Eru.“s- » g \ -
‘L.BOF‘F'OQDDOQ— 2 I‘ﬁ. mo . :

L AOF + Lo ACB + L.BOC= v.ie (Give réaeon). ,

'L ACB + L,BCOC + L.COD+ LyDOE + Lo BOF + L FOA = onee .

A >

In the figure L.AOD=33. . : T
Caleulate talues of Lo.AOC, GOB, BOD. , >
. ¢ 3

-&upply the miesing parts in the rcllawing precf:-i:

Given: Two str, lines AB, eD ,
S interzecting at O.
EO Pisects L,AOC, (Angles
merked equal}, and is
produced to F.

quired to prove: .that OF
T Disests L.EOD.

M: 6+D+6=va0e

,alsa G+& +F=cons
L atb+e=a-+e+fL,



4,

5.

doing this:is 1, Flgup
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~of these & £ suse iGiven) Lo

v . e eE. Vé!‘t. Gpp. LB;) ,
e _

and FO bisacts L Dﬁﬂu,v. . Qqhébﬁ'

Do quest.ims; 1, 2, 34 4 on page 49%

ABE, DOF are @qual angles (marked equal in figure) on
the ' same side of AD. ~ AN
Prove L.EBG = L.FCB." B | E

{ Remember the four ateps in

2., given, 3, r@qumrad. : o
4. proof. Follew the A —2%
mothod in which The 3

is proved.}

The abave exercises must e done by Yeryons.
Do them wery neatly in your seriblers. All 11nea'must
be drawn with rulams.  Gomne nnd phow . th@m to me a8’
poHOD as ycu have finiéhed thema,

.
2,

3

1,

2%

3.

LEQ BGF, GHD 32‘6 IR SN NN NN Lﬁ. E

Thoge wh@ﬂhavé found the above e¢nsy may sttempt the foll:-

Question 5, pge 49. ' /
48, CD intevesect at O, EO, FO _ DA F

biﬁﬁat LB» 303, BOD &'&Ep. S .
(E@ual points are wmarked in %he
figure). Prove thst EO and OF

are in the same 8h0. 1ine, B

PQR and PGS ave two adjs ﬂuppl. Ls. Q. QN. bisect

n
OO '

+
////;/
o)

- PQR, PGS resp. . Prove that Mg ms pérps 1o QN.

In the Ciret three theoroms we proved eertain
fasts about the angles formed when 1ines meet at 2 poind.

In %hﬁerems 4, 5 end 6 we. have to work with
' &?&11&1; ing e

La% us fivpd wsviaa - few paints &bemt it*-
what 4Go we ¢all the liné AB%

Iaﬁ. Aﬁc. HOE m I IERENEWE LS LSC .
Lﬂg Dﬁ@, ﬂﬁF a!‘e coicdonnid I‘éd '

Lﬁt FOH, OHC BY8 srssivveie La. . . /
LS& .QHD, ﬁQF ax'@ IZE XN ENES | Lﬂn B -
Le. DHO, HOF are t¥0 .......L8. on the same siée of AB.
Lau AHD, AHG; B’E«. B@F Hré EEEESERNER) ﬂ-t’.’w S .

What are pavellel linesy
Bention some parallidl lines in the ¢lassvoom.
Do you think all horizontal lines are parallel?

Do you think all vertical lines are parallel?



de What 414 we diacov&r lagt term eXperimantaily (i.6. by
mensuring fhe angles in a ‘large number of tasep) about
eorresp. and altern, Lq. if tne iinaa Cby EF are perallel
(1n.abave figure), -

rpelyt What did we discover ab@ut the 1ines ¢D, EF
1f %h@ carreﬁp, an& altern. Lz, pre equal?

Lou 89411 ramembar what we 2& arned abauis

DIRECTION last t@rmd
Two 1ines PQ, P Giffer in direstion by 54
39° if the angle between them is equal ~J o
to 39°. [Read again pg. 19; 20 as it
© is important in @aneetzon with Th. A.),» S

Draw any line EF. Take
any two pointe P and Q An EF ana thr ough bthem
draw lines AB, GD go that sach
of their d&rections aiffers o
frem the direction of FE by 61 . 4 PLE o

' Thas the aireaﬁian of ' Q/éﬁ
. AB differ~ from the direction of o — . —
"' FE by the ssame amount as the o
dir@@tion of b &1ffers frmm it. A

" Henee AB, OD point in the same direstion, and
therefors AB is ‘parallel to ¢D {See definition of
parallel iines on pz. 20).
Hotet 38, EPH, PQD sbe ccrreap. sy )

& N 4

_Let ns now state this ides as‘& the@tem* :

e — it

:  whicn hns tm ba pr@veu‘

8. Thig theovem is aled axiama%ia, just a8 theorems
1 and 2,  Its truth 12 self-evident Trom the:
z‘,figuﬂes ‘hence no proof is given in the bock.

"' At once the follewing question enters the
interested minds Will the lines slso & parallal if two
‘alternste angles are e;;gl? - The answey isi Yes, and
it is sta&ed in Th.-a,iiz « 51« There we also find
& thl iii)) when linas a‘“ parallel

AAAAAA

READ:the pr@@f of theorem 4(1&) and (iii)e it 15 quiﬁa easy
$0 understand.  Hote the ﬁaap;ayatemaﬁic‘w y in vhich
these tleorens are preveaa - {"By hypaﬁhasie* neans
Pit 1e givenﬂ}._ - .
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' SUMEERYza

1.

B4

QUESTIONS+
| ie Uhﬂar which cmmd;ti@ns will

The conditions under wnian any . two lines AB, ¢D will
be paraliel when cut %y the t.mnavemal EF; are given

helewz-
. , .

-The gorresp. Ls. must ’re o \

9@“&1 B gi LQEPB Lip.’b L 4 5 8
' The altern, Le. must be ' '.\Q
- egual e.g. L.APQ=L.PQD. e \ D
‘Pwo interior Le. on the sawe . -

side of EF must Le pupplementary .
ogi LQBPQ+L0PQB 2 rf?. Lgo

- o B e e s

of Ths 4 3?&@? (State it).
- our suimsl may not teFnovae

Ig the éo'v’r»;
We shall have Lo pmuva{i;
thie time.“__. \

Theorem & piates: If & ptraight line cuts
twn parallel stralght l*nes, then ‘

(1) tho eovresp. Ls. ars squals {p&. 50).
{81) +the &l teopn. lLs. are equal. (pg. 52)
and (a&m} the two Anterior L. on the same side of
bhe traﬂsveraal are supylémentary. {pgs 52)

ﬁaﬁe (i} is axaamaﬁic (th&ﬁk about 1t in terms of
dﬁ.fﬁc tiﬁﬂq K

(ii) and (ii&) are pm@ved on pg. 52. . READ the proof.

3@%@?@ aw&w&ring the f@llew&ng questiona’ you
musﬁ know the enuneistions of theorems 4 and 5 thoroughly
and mist be eble to prove Theorem 4 {4i) end {414) and
5 {i1) and {14i). Clope your books and write out the
pyroofs « this 1g “the anjf way 19 test whether ) au know
them, {Insteed of using the Greek letters - for
the anglés use the other way of angle natatian e‘g._

L, BEF, L APL %0, ) '

© Gome bo me 1T Lheys 15 anything you 4o not
ﬁn&@r@tanﬁ An nﬂb@ nraofsa

{a) PQ Mo par&llul 10 RS.
C (fig. 1) ?
{b) HY be parailal to K.
, (fig. 2)
{e) AB be parallei ) GDc,,. - x

(fi@» 2} Why?%.
2. Do guestions 2, 3 on PEs 83,

3» -GDy EF &re drawn pexmnaim;lar to 8 stralgm line AB.

, Give two reasons why ¢D i paraﬁlﬁl to EF.
4 Do .questions 5; 6, 7, 8 on pg. 53,



- If you stand on the ground looking up at a man
gtaniing on the roof of g high;humiaing, your angle
of elevation is equal to his angle of deprasaien.
ﬁhy is this? .

O A Y,

This wesk we shall do a few 6xéreiseg on
parellel lines., Before we start with them, however,
road over THEOREM 6 on pg. 53, The proof of this
theoren is baged ou theorem 5. It wae not quite neces-
#ary to give this proof as this theorem is also
axiomatic, Of theovems 4, 5 snd 6 which all go abdut

~ parallel lines, thig theorem 1@ the least impartant,

1. 1In the figure 45, OD gnd EF A ; : 8
ere paraliel 1ines ang , @/
L.G0B= 44°,  Write down the ¢ D
velues of the other angleé. B -S//-
Give reasons. . _ o E // F
2, erzes;ti;an,d pge Sde f

3e  Question 12 pge 55. . (Giva the Bteps 1. fignr@,
2. given, B faquirea A proot.) .

4. Parallel lines CD, EF are dut by AB
&bt o snd N veups . Prove t&at the o
bissctor of L.AMD is parallel to the
bisegtor of LaEﬁB._ {given, raquire&, praaf)o

- B Using only your ruler and compassas, draw two 11nea
o papaliel to each @»he?; the nergendieular distance .
between them being i. 5 ing, Then draw tw other
- parallel lines cubbing the first two at amgles of
45° , the dlstance betwsen them being 2 inches, :
Hengure the anglea of the qua&rilataral,so obtained.
- {Note: 1. For this smceurate construction Use only
, rulev and compagses. | You may ot uge your protyactor
- extept for maaaurmng the angles afber the figure hag
\;-baen constyucted, 2. Sueh z awadrilateral with its
opposite sides gar@lle? iz called & PARALLELOGRAN. )

6. ¥Fill 1n the migeing parbs of the fllowing proofi- .

JTwe parallel lines ABy; CD. . A i B
@ 48 any point between them ' a<\\
snd GF, QR are dramn to AB _ D
6D resp. ‘ R

1d. t0 proves. L.POR =L1.APG +L.QRC,
tructiont mhreugh Q draw QS parallel to AB or CD.

Troot: AR 7/ 08

S, LoAP &11«62’1’1. L- aoot. A P 8
g // €d o ‘

:-LQQRG alt@m.xdo LR N ) K

LQA?QTL QﬁC—obﬁtl’f‘citio < R ; D
‘ = L. PQR : ' ,

- QED;

(Note: Ve had to Graw & 1line Q€ parallel .to AB or CD in
- ordsr to prove the reguired fact. S0 far we have
‘been able to give our proofs without making
additional constructions to our figures, but
sometimes as in the above we haw to put in this ste
80 ag to make it pogeible to prove the desired fact.
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~ The above Questions mugt b» done by gyveryone.
Come and show them to me az soon &8 you have finished them.

- EXTRA QUESTIONS: .
'Th@se who have found the above easy may try the foll&wing;a

1. Guestion 14, pg. 55, {(Here you will have to draw lines
parallel to AB or CD through Q and through R in order te
prove what iz reqgd.) _

2, Question 15, pg.. 55. .(cpnatruetion;. Through O draw & 1lire
// AB or GD.) o g

3. Quesation 9, pg. 54. i(ﬁengbruetionz Produce nc, FE to
- meet each other.) o

o e e e w ow

560 far we have done six theorems: -

A, Theorems 1, 2, 3 dealing with ANGLES ROUND
A POINT, .

B. Theorems 4, 5;.6 desling with PARALLEL LINES.

We ¢an alumost aay we haye laild six bricks of Qur
geametriea& building., This week we are going to build
on these bricks by doing two theorems. These two
theorems deal with the ANGLES OF RECTILINEAL FIGURES
(Theorems 7 end 8),  (What are vectilineal figures?

What are thres-sided, four-sided, five-sided, ~ < =
many-sidea reetilineal figuﬁﬁﬁ*caizbd megpeﬁti?ely?)

Theorem 7: The sw

1ffalli'last Torm b& measuring the angles of
different triangles and finding hhe sum of the
angles of edch triangle, )

You will find the proof of theorem 7 § 8 56)
very interesting. A consbtruction is necessary to prove
it, d.e., lines are added to the given figure -- in this
ease one side of the triangle is produced and a line is
drawn parallel to one of the sides of the triangls. ,

UESTIONS: o
(To be done only after you understand proof of Th. 7).

1. Which of the first 6 theorvems are used to prove Th. 7%
2. Prove Th. 7 using the othéer way of angle notation .

(e.g. L. ACB, L.ABC ete.)
(Do this question without looking at yaur books.) .-

- e e B
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Other propertiss of & triangle which foliow

directly on what has been proveé 1n The 7
¢an now be gtated: , _ A
&) In the figure L.ACD=L, ABG-fL BAC.

(State this in wrds).

Also L, AODZ>LVAEC ar L.BAC,
b) See pE. 56.
c) See pg. 56. . | B < D

, Bpueh imp@rtant propertiea Which foll@w aa a
econseguence of a theovem just proved, are stated as.
COROLLARIES to thot theorem. .0n pg, 56 you will find
the three corollaries on Th. 7. Especially corollary 1.
is very important. These corollaries should be
remembered in connection with their respective theorems
.as we may want to use them in proving later theroems,

3) ?Es 57, No., 1, 2..

4) supply the missing parts of the rallowins preofz
(KOw 5.4 D8s 5T)e . . ‘

Givens Any pt.. P, eutsiﬂé & str. 1ine AB. /P

Reaqd. to rpove: that from P. only
T 0one perp. can ‘be drawn to AB.

constructia Draw EM perp. 40 AB.
Draw any other line PG to AB.

Ter

P.I‘-Qﬁf,,;s? C LePMC= s ewsn, ibea&“3e PM‘E AB)
. o LaPOK Ceeves Lbeoause o tmangle
can have only ofie rt. L.

. gorollary 3, Th, 1)
U PC  is not perpi.to AB,
- similarly any other 1lilne which we draw from P ﬁo
AB can be proved not perp. to AB.
:.Pmtis the only perp; that ¢an be drawn from
P %0 ABo . .. } o . .

8) Pg. 57, Nos. A@ Sg 63 Ts 8-‘96‘ S -

The gboove must be done by avervor + If you
cannbdt understand & question or statement, i souss it
with your friends,_, If they gannot help yau come 10 me,

. EXTRA]QUEsmtoN5

E 3

Thase wha have eomplsted the abeve may attempt

' . The faat that the sum of the three a;glea of
any triengle is 180° is very interesting, But waat
about the interior mgles oF other rectilinesl figures:
quadrilaterala, pentagons,; hexagons ete.? Our firat



impulse mey be to draw these figurses and measure their
angles = this was our way of doing things iast term.
After alli we may’ argue, what is the protrasctor for?

- But then wé have to remember that we are busy
wﬁth theoretical geometry this teyrm, We preac '

out ingtead of laboriously measuring them.

beoame reas@ning, caloulating W ings instead of messurers.

It 1a however quite often a good plan to dravw th
figure and 18 apure iis angles just to get & clue to what
the conclusion will be,  You will £ind 4t in‘bereat.ixg
to dvaw and masare the mgles of o quadrilatersl,
pentagon ete, . Da not waste much time ebout it as yau ata
it last term, We¢ then found that the ansleg of a
guadrilateral are @qual to 4 rtu Las

Now let us reagon aut this eame faet
making use of The 7. .

QUADRILATERAL: . ..

By Joining AG Wwe have two trliangles,
- Ino ADG, &“‘b*a = 2 rb. Lﬁa N o
InL\ACB, a+e+f =2 b, Lo
ca+prd+ere+E=4 rb. Les
The interior- &mgles of ABGD

= 4 rt. Ls. L

PENTAGON:
L CQmplete fm' yourself: . 6
The interior sangles of & Pentagonﬂ.‘ . A ,
,Noteu e have divided th@entagon into .
three ﬁr.&&n@leﬁo o E D

The 1ntermr angles ef & hexagon=«i. )

HEPTAGON: R
,, Inters,or amglee af a h@ tagonﬁ. seo s
DBGA“N*
{deea = ten) Intemor angles af
B ﬁ@@&g@n——acobo
'f:aﬁand d@vi&e.

{Draw your ovn figu
i.t into triangles; o

1y other polygon.
'8 which states:

All these fa,cts are 3.nalud.ed in ’I’h.

_ . In a plygon of “n" pides the sum of tlgg
ﬁ.nmrmg m;_g es is (2n « 4] rt.,agglea. .

- Theorem 8 thus gives us a formuls for
1na1ng the sum df the interior angles of any rectilineal
figure no matber how many sides it has <~ from a triangle
tooa humred«-sided. ﬁ.@m. Yo i’san a‘%‘.at.e ‘Jmi 8 as. fo}.lovm



fhe sum of the interior angles of any polygon is equal
to twice as many rt. L8, as the polygon has sides
minus 4 rt. Ls.

A Qua&rilaﬁer&l has 4 aidas.

. Sum of its 1nteriar Ls,,-(2)<4 A) rt. lLe.
= ( - d) rtu LB«
=4 rt, L8,

A pentagan has 5 Sidesa;

L Bum of its int, Ls¢-é2X\5 - 4) rt. Ls.
. 10 - 4) rtm Le.
"6 l“t. LBG

A decagon hes 10 sides.

: gum of its 1nt. 1ei={2X10 ~ 4) vbs Lo
. = (20 - A\) rh. Le,.
=16 rt. Ls.

LRI S

Similarly by using this formula (2n - 4), we
gan caloulate the gum of the interior sngles of any
., reetilineal figure.,__,, , :

READ:

. The proef of Th, 8 on pg. 59, If you do not understand
it, aglk one of your friends %o explain it to you or come
0 me. Make sure 6f this proof. On whieh two
previous theorems is the proof of this theorem based?

READielae . ..

- 2) camuary of Th, 8 on pE. 50, This 3 another of
the facts we discovered by measurement last term.
The proof of this coroilary is important and must
 be known. . Read over the 5 ternative proof given,
tut do not waste too much time about it 4f you
cannot understand it, as 1t is quite suffioclent if
) yau ean. underastand one way of pr@ving it.

Lygon on pg. 59.

Hgbe: e

4 gonvex flgure is one haviﬁg no
refiex angles as interior angles.
The ascompanying figure 18 not
sonvex as one of itg interiop
angles is a reflex angle,

ESTIONS:

{These questions must be aone by everyone and haded in
o me 28 sovh as they have been completéa. - You may
4o them in ‘pencil but very neabtly. |

i, What 19 another neme for s regulay triangle, 4 so for a
. regular. quadrklateral? ,

Caleulate the number of degrees in one angle of () a
regular pentagon. {b) a regular hexagon, (o) a

regular ostegon, {(d) & regular decagon, (Note: a
regular kag hexagon has 6 gqual La, __The sum of tnese
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EXTRA QUESTIQ

14

B, ‘Theorems 4, 5, 6 abi

~ 179 =

6 &ngies ¢en be fcund by mesns of The 8, Henee the asize
of one of ite anvles);,, , _ R

Do Ho. | by means @f an equ&tian. Let one af‘the oL
unknown egual’ an@lés be x° : o

TYPICAL EXAMPLI
P is any point between the arms of L.ABC A -

PD, PE are drawn perp. to 4B, BC resps )
Prave that L,DPE and L.ABC are. supplsmentary.‘

Try yaur best to give & very neat and
gystematie proof, as this is the type
of thing you are often required t@
prove in this part of the work..

The following questions may be attempled if time permits
and hamdaﬂ in W th the others: Pg. 61, Nos. 8, 9, 10, 12.

L T T

N . Our-geemetrieal bullding is prbgreaaing very
well, Let us look back and gee what we have donet- -

A, Theorems }, 2, 3 sbout ANGLES ROUND A PQINT.
+ PARALLEL LINES,

G, Theorems 7, B about the ANGLES OF RECTILINEAL FIGURES,
and now in the © iiowing two weeks we are going to addi-

" D. Theorsms 9, lo, 11, 125 13, 14 about CONGRUENCY OF

TRIAKGLEE-

xqu are all,quite familisr with this word
"eongruent®, = By drawing triangles last term we
discovered that from ¢ vtd n data anly one triangle
emn be congtructed. . It twenty of you pach construct
a triangle vith sides 4, 5, 6, inches you will have
twenty triangles exactly equal in : 14 el

. mn @thar words, you will ha @'3;“; f'”;.frﬁént,t§ia‘“j¢§,
t 1f twenty of you each construct a e with

*."399 30°, T0°, and 80°, you will get ﬁwenty:different
triangles. Their ehapes will be the same but n&t
thelr sizes., . ,

Last term,we discovered three such sets of data
from which one and only one triesngle ¢m be drawn., These
gets ar data ares- . v _

1) t.he lengths of two d des and the pize of the

inciuded sngle (Th. 8),
{2) the lengih of one . partieuiar aida and,tnp sizes of
. two angles. {Th, 10)s
(3) the lengths of three sidas. (wh. 13.)
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Any of these three sete of data are Buffieient
4o aeusrmzne the exaot shape and eize of a triangle,
ond henge 1€ twe triangleﬁ agree in any one set of them,
. the triangles must also agree in the unspecified pats,
o Lede, the trian@les nugst e eangruent (eqnal in ell
rcSpeats).\- :

- For exam 1f 1r two triangles have three sides
of the one equal to three sides « the other, each to
-each, then alsd the three mgles of the one are equal
to the thres selos of the other, each 10 each, their
arens are equal ettt 1*63 they sre cangruent.

In ﬁheerams 9. 10 ard 13 Lhese three c@ndittone
of ¢ongruency are gtated., (Th. 9¢ two sides and
included L.t Th. 10t tw@_Ls. and aorresp. gides.

The 1331, threse 81d953¢ S o

The enuncistionsof theorems 9, 10, 13,

. The proofs of the@rems 9, 10, 134 bub if you cannot
undéprstand them rather leave them alens, These proofs
are not really sssentisl in our scheme, as 4t is gquite
.elear that from a given set of data one and only one
triangle can be constructed.

{Notes 1.4 ABcEnﬁB“F'meana ASABG: DEF are congruent,

2. Theorems 9,10, 13 are proved by applying one

trisngle 0 the other L.e. LELLIW triang
an the other se that equael pats fall on to onie &ﬁqther"‘
=S saineide)._ , ’

FHAT 1o THE U%F QOF, KNO ING MHETPEP JIRIAKGLES &RE OON@WUENT‘

. To give an answer to this question we ehall
eonsider the fallawing practical example: ,

The Kraairiver is in flood., ¥ou stand on ore
ef its banks md you would like tc know the width of the
rgger. The fellawing is a very easy way of getting the

W tht~,,) .

' Look for & tree {B) or _ ; 8
any other object on the a@peaitm T
bank and sbtand direetly opposite
it at (4). = From A welk along
the bank a dlstence of, say 10
paees, t0 C, At ¢ put a pole
in the ground and then walk
andther 10 pates t6 D go that
AC=DC.  From D walk straight
back from the river bank (k.e.
perp. to bank) wntil you see C
and B in a sty ght line.

: The distance DE whiech you have wahked gway from
the bank, gives the width @f the Piver.

What rignt h&ve we t@ Bay thig? Imﬂ@thgrvwar&s,
what right have we to eay %hat DE=AB?



g

- are squal, we look for two ¢o

- GONg

ﬁmthtm~MaMtth;w‘”mﬂi@‘-
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e snewer 15* ' Beoauge 4 BAC, EDC ars |
ccngruent {AC= DG, L.BAC=L.EDC - rt‘ Ls.,L B@A‘
L,DCE =« = = verb. Opps Ls. Cdse. two Ls. and & )
eerreep. 818s « Th. 10)s , o

- ’L‘ry thiec method o flndirg the wﬁ.dt.h af & river
or of any Gistance where you cannot come, It may cone
in very useful to ycm aome days ' .

t o This bhe:n is how we make uae of the o ngruency
M‘ triangless If we went to know wheiler two Jines
npme*m trianggﬂes W’iﬁ;éﬁ '
gontain those 1lines. $1mi_'-»az'f 1t we want 10 mww
Whethe?r two @ gles ave equal, we look for two triangles
which ¢ontain them anl compare the triangles to find
whether they are songruent. ,

TLPIOAL BXAMPLE: . . . R
0 1g the mid*mmt af the , : m
base BC of A ABC. AO is jolned | LA S

and produced 1ts own lemgth to = ° "o -
D. Prove that AB=0D.. o
_‘ N

L Look far two tﬁm@l% of v ich AB and CD are
siaes,; Compare those trisngles to see whether they are
sent.  Mark all the sngles and sides shich are
equal as ghown in f +_ The best way to write ﬁ.@wn

this proof is as ﬁ, »,,laws,» U

,PR@G , ‘
In trispgles A@ cDo

‘ BO-‘m,*aeiiivctl giVﬂ‘h.
A@ .D RS F WY

'3

s 2iven.

and 1061¢ LoAOB  3n6d, L.DOC asveessvoes veft. app. Ls.

LAKBBE DGDO . - .. . L

'I’his w a very rmeab way to show #hab. t«r&aules

‘are congruent,  Always use this m thod of writing 1t @ wn
Note: & reason ig

_given wh:g_e;aah ﬁf e two peirs of ddes
the irgluded ? g

are em;al and why .

becouse they. are vers, gppf. Las {The 3).

.UEslanqf’

{1In answering thege queamom draw neat and la ge figures,

and mark the engles and sides which are given equal,
Thué you. get B aiear* picture of A1 your dats inf pont of
ycm md 1t ic much sasier to argue about it.)

{Do not take speeiml cases to mge general
facts e.z, if you are. given any triangl® ﬁ Witeh you must

prove something, 4o not tgke A rt, Ld, or isoseeles or

squilateral triangle as these apre specisl types of triangle
take & waler'e t.r:.angle ) , o

- Draw the followling. figures-  mark equal a,ngles anﬁi pides:

{a) AOB and GOD intersect st O.7 Join Ac, BD. Are the
two trlangles S0 ,ferme aongment.? Give a reason

for your answer.
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(b) A4OB and COD biseet each other at 0. Join AC, BD.
Are the two triangles so formed congruent? g@lve reason.
What about AC, BD? Are they equal? Are they

perallel? Give reasons.

{¢) AOB biseects COD. Join AC, BD, Are the triangles
congrient? -

{d) AOB is bisegted by COD.
2, Fill in the missing parts in the follows preof {Ro 4,@5.64
G;v‘en' G s the mid.«paint of EF.
At ¢, GH i1s drawn perp. 1o .
EF. HE, HF ave joined, , H

that HE=HF,

Proof: In AS HGE, HCF
o EG\-'qottQ' (Vii_i,)

HG" e e ,
&nd 1!’101. LGHG'E—— »ee (.‘o)
.. A HGE = AHGF ‘ : '
). HE = HF. v Q.E.D.

(Note: We san take sny polnt, say 8, on HG m & prove that
SE= SF. We can say that any point on HG, the perp.
bisector of EF, it equidigtant from E and F.)

I8 ABGDE ie & regular pentagon, Join AC and AD,
(1) Prove that AC=AD (Compare triangles ABC and AED)
(11) Hoin EB and prove that AC=EB.
(111) How many different diagonals such a8 Ac, EB, etec.
may be drawn in a pentagon?
{iv) Hence, what property about the diagonals of &
- regular peritagon can be deduced? Is this true
of any pentagon?

4o Pge 6&5 Nos.,. 3; 5, 6 Ts 8 i4.

© The above questions must be done by everyon
and hsm ded in to me as soon as they have been completed.

b1
" Lo I

EXTRA QUESTIONS

The follewing may be done if, after having cempleteﬂ the
above satisfactorily, you find the time to do sas

Pg‘ 64; §93' 9’ 1Ql‘ala,l2i 130h

- e e W e a

ggrtwo sldes © tr&&ng;*ﬁare equ 1, the
angles opposibe thope ai&“‘ are equal. .

Note: The underlined portion is our glven or hypathesia,’
the rost is what has to » proved. What is a triangle
with two equal sides called? Hence what can we say
instead of the portion underlined?  Hence, another
‘way of stating Theorem 11 is as follows:« The angles at
the base of an 1sosceles triangle are equal, :
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'How_to_prove theorem 11 11*~ We want o prave two anglea
equal to one another, sy, hence we look for two triangles
which contain those ansles., But, to our diemgy , we
see that there is only one triangle, namely, e given
triangle. The only thing left %o do is to make twa
5 les by means of a construction. We bisedt L.BAC

by drawing AD Jsee figure in book, pg. 65) and thus we
get the two trianglea ABD and ACD, which we ¢an show 1o
.be eangruen%» :

— £.a triengle are sgual the sides
opposite thaae anglea a&e equ&l. e s

) . Can-we write thia eminoiation in & 4 fféerent
way? Can we say: If two angles of a triangle are equal.
then: the triangle is 1sos@elea?

LEARN:
: Y

The enunalatimns ef Tth 11 and 12 and thelr corollaries,
READ over their proofs and make sure that you understand
them. It 1s egsentisl thah you should be able to prcve
these two theorems, . -

QUESTIONS |

% .

1. Define an isosceles triangls,

2. What do we prove in Th. 11 .sabout an 1sas¢eles triangle?
3. On which previous theorem is the proof of Th. 11 bazed$
4. Onh which previous thoorem is the proof of Th. 12, baged?
5¢ PBs 67, Nos. 1, 2, 44 54 64, Ts 9, 10,

‘ ot.e: In an 1&@6@&1@& triangle we
talk of two sides and a base: also of
the two base angles and of ‘the
vertisal angle. co -

vevhical angle.

4
bascangfc - ¢ haSe ang)

The ah@ve mﬁst.be’ﬂaﬁe by .gveryone

Those who could do them all, may also try ﬁe following ¢
th, ?y Nos. 8 1.1 l&?‘ lﬁg 1&’10 . SR

o The following ie 8 summary of théwark you havéd
" to know for the coming quarterly exmmination:« _

_ 1. The enunciations of Theorems 1 - 13,
2. The proofs of Theorems 7, 8, 11, 12,  The rest of
~ the theovems sre axiomatic, hence no praafs required,
3. Turn back through sgsignments and not;impartant pointg
which hawe been streased. ,

—

+

o ~ The follawing are 2 few typical exernisea ard
priobleme based on these theorems.  Pg. 49 No. 5%

. Pgs 54 Nou T4 B: Pgs 57 Nog 1 (VIII) end (X), 2, 5t
- Pge 61 No, 2, 3, 4t Pg. 64 No. 1, 4r Pg., 67 No. 4, T!
You have done most of h ese, but it will B =2 good thim
to see whether you ean do all of them. .
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This 16 an mt.line of how you should revise the
work done 8¢ far. Those who have alwgy s done their
assignments th@raughly, will beprély find any revision
necespsary. You need not Stick Yo the above for revision.
Everyons knows hid own weak points and should now maks
mae of this oppcrt.unzty to polish up the ;mswd pac b,

c-.--rﬁ-ﬁii-u

,TENTH;_WEEKg

Thisé week we shsll complete the group of thewema
on bhe congruency of tr&angles._(i.e. The. 9, 10, 13, 14.)

"1@3 hme wa sides‘ Qf‘ the dm
: UL B0 GO0, &G

ﬁﬁég:@#&r:#he‘prﬁaf.@fﬁwﬁqgld 6ﬁ pg; 68 and try ﬁq.unﬁﬁréﬁaﬁd it

In &aing the questions use the H1llowing way
of comparing btri “gles. ) @he pm@f of Th. 3.2, @g._éé 15
t.a.ken a8 an émplez-“ o

quf‘r In t.he trianglés ADB, ADC

. . LiABD LUAGD 40!‘50’00' Givﬁn'
- because ) L. m 1. CAD ssenessnss hoving besh bisected

QMB AADC
. AB= AC . : Q.E.D,

The bradket groups s¥e the three equs barts
together which are the csuse that the trial gles are | -
Inetead of *m'itmg “baaause“ use the

' ab‘m- eﬂatim . -
UESTIONS: . . | o /5””“‘\\§
1. Ps. 69, No. 1, (Note: In figure AB, CD (//,
chords of the eircle, . Wnhat 1s'v /////////7
amther name for the longest chord?) .

20 Pg. 693 Neo 2, 5’ 6 7’ 8/, 10 12u
(Note: 1In No, 2 Imk very earefully vhat you are
given and what you are required to prove. In No. 6
note that ﬁhew are Lwo p&im of appmsi te A dess)

EXTRAVVHEST‘ Kf.¢,.

Those Who found the above easy may. slso attempﬁ the
fellawmg 3=

PSO 69. NQE. AQ 11’ 13. Mg 150

vo

W prigle ruent i the fallawing
parts of the one are reapectivaly equal to the

corresponding parts of the otheris
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'_;(;) 3 s1des {Th. 3. Y j::: E%:ﬁ::>;

(a)

.meagure their erzgz.em
. they congruent? i

(B)

(23 2 ,\s,;id..eg_ and an Aineluded rang»,le; (Th, 9} ‘/65'\ A
{3) 2 sides ard a right sngle {Th, 14)., //J //J |
(4) 1 szé,:de and 2 sngles (Th.. 10). . \ /\

In all these caaes three pa La af tle one are
respectively ¢qual to the three corresponding part of

- the other. Now we may think'~
{a) ..
t0 3 angles of the other). Note that in case (4) above

Ave. equiamgulax* triangles cmgment.? ' (i.e.
triemglea having 3 angles of the one respeebivel;y equal

we are really given 3 angles, because if we ave given:
2 L&, of & triangle we -gan a,lways caleulate what the

- tmm one %.3.3.. o,
(B)
_ 'si.vaes énd 8 aarmamnamg ahgle M‘ the other? -

¥hy are tax‘iangles not congruent waen two sides
angle of the one are rsapeetively paual to twa

and, g

Wﬁ, a;kx&ll naw 1nvesmgate these twao cages,

NELES:~ {&) Draw two triangles (1)
W and {11) with sides 1%“, 2“’, aiv,
., Are tney @qui,_;. ulare

(b) 1In the figure BC // DE. ® : o
Me the t,ﬂangleg ABG, ADE aquiangular? ,Wh.v? Are they

.........

‘sim' iar ﬁh&pes ‘but. their aisﬁes differ md hen@e tney

arg hot congruent.

Construet a triangle ABC having L.A:ti@i .

a= 1“:@ b= 1-4 »
songty t ' Draw AX, . At A make L.CAX=40". :

s 4 With eentre ¢ and radlus 1" describe
an arc ai‘ a eirgle to cut AX at B and B.  Now
ACB has L.A= AO, b=1.,4", a=1", Also ACE has L.A =40,
b =1.4", 2 =1%, READ further pg. 71 and make quite
sure that you undepatind everything. If you are unabk

te follow the expla‘bmn oome 0 me,

- e e e e em e

Think again for a few moments what this subje et
r ie aboub, What aid we do during the past ten
¥ Think back and talke a general view of the
work we heve done,  What was our objeed in pleying abai t
with these lines, sngles, triangles ete.% Iry to -
angwer thi.a fox yaurselvas kfore reading furth em

Cur object was to discover and pmve aii‘i‘emm
propertiss of 1lines, angles, triangles ete. in a -
systematic way, ta&tmng notmng for granted. T
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B,
C.
D,
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Ihe mést. important properties we o stated as theorems and

arranged them in & deflnibte order so timt they follow

" gach other :J,agiually, ea@h new theorem dspendiiy on thme
- going before. '

: . These theerems are of the utmost impartance a8 we

u@e them to prove further properties of these lines, sngles,
trianglos and othor geometrical figures, and also relations

between them: Our whole ability to solve problems or to

pfmve further properties depsnde upon & thorough under-

; tanaz! . of these theorems. Before ®ntinuing therefure,
e shall glve a samnery of the theorems we have had 80 far:-

Thearems 1; 2, 3 sbout ANGLES ROUND A POINT.

Thedrens 4, 5. 6 about PARALLEL LINES,

Theorens 7, abeut ANGLES OF RECTILINEAL FIGURES.
(2) Thearems 9; 10, 13, 14 about CONGRUENCY OF TRIANGLES.

- (b} Theorems 11, 12 abwt. equal base-angles and aqual sl dea

af triangles.

- Naw 1f ycm want, o prow a@‘nething about parallsl
lines, yau at once think of what was piv ved in theorenms
4y 5463 wlso think about the definitlion of parallel 1ines,
4e@es lines which point 1n the ssme direection,

There are FOUR sets of data for whidh triangles

_ _are tongruent, (Name them for yourselves,) Each of them

consists of 3 ploces of data 4.0, 35 sides: 2 sides and
incl, L.t 2 angles and 1 side: rt. L. and 2 sides.
We also considered two ¢ases When trisngles are not

~ eongruent (1) 3 anglea ( ii) si&eﬁ and & non-included L.

(ambigmus oaﬁa)'

NEw ,533 TOREMS: . Almost 4ll the theorems so far were a.bew
equal 1lines, squal angles, eéqual triangles ete. The next
few tm arems fall undep tie heading: IHEQWALITIES..

_,_EA_& its pz‘aef on pg. ‘M» it As Mpoz*tanta . Nat{a that a

" gonstrueticn is mede: from the longer of the two unequal

smes & plece is cub off squal to the shorter,

1. Ino ABG, AB= 5, 3 L,B =rb. L.

What ¢an we say a‘bont %hé\mlative piges of the an.gles?
2. P8 Tds 53?‘4?.35,@;.;1} 2&; .9_&, S A
The abore must be done by everyone, . .

Pz, Tdy No. 4y

THEOREM 16: See pg. 75» It is the camiverse & Th.vls.
1t6 proof is of & new kind, called . PROOF_BY EXHAUSTION
In the book it is also pome times ¢alled by the pmaesa of
¢limination, ALl the pogsibilities ere taken, those Wik
are impossible are elim&mte& and tahe rensl ning possibility

"~ is then aeaepwd a8 correct,
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quEsTIONS:

24
Se

v61Ven,, Any qua&rilatural ABGD.

30 Pst 75’ NQS' l; 2‘ 30

d. Pga 75. No. 4. Ia it really nacasaany t0 prove that
any two sgides of & friangle are together greater than the .

- third slidet = Does this not follow autamaaieaily rrom

the definition of 8 straight line?

‘kgte; Dlsti;:fish ?@Ty carefally betw&en the signs
L 7 and <, - Make them very neatly.

- sk e e M e W

INELFTH WEEK,

' eR&;Is ON of Theorems 15 and 16. Are you guite arre that

you can disbtinguish clearly e tween these two theorems?
To prove theorem 16 it is imposd ble to m&ke & con-

ptruction as in Th, 15, for there you will not know

which is the longer side so that you can cut fo a

plege squal to the’ shnr%er side.

17 46 baged on Th.,lﬁ.. Ri gg ite procf and
mfje sure_that you undarstand it.

Notes 1. If we say a pts 1a 2" away fram a 11na, we mean
e ’ -e_a»nﬁ eular di stance from the pt

 “!?3* @hat are Gbliqueg?
. (Baged on Thaarems 15, 16, 17.)

Read over the follawing very carefully md sipply the

miseing parts: (Important Exerciss (1) at fooi of pg. 76).

~ PDLAB and PE, PC are two obligues
;,: from P to 4B, PC being further away
- from the perpa than PE.

'ff{d; t0_'ravet RE<.P0.‘

4 InAPDEi LQPDE" EEE 2% T A - - - D 3 3
T L.PED ig 80 4.4 angle.
CoaRmime " L.PEC 48 80 ..... 20gle (L.PED+L.PED =
B 2'rt. Le.)
" L.PCE 48 an seees angle (an ecan have only

- ' -onie ‘bodew Lo J
- ang L.PEG;-L.PCE _
o e

Q«E.Ds
o TT:  K@§1.1@‘2i |

Copy and completet (No. 3, Pg. T7)s

Reqgd. to Prove: that any 3 aides are

tegether greater than the
fourth & de. ,

Gonstruetlon: Joln BD.

Proof: InaABD, AB+AD) s.e., (Any two siﬂes ef a

are together greater tmn
_ trhe thlﬁ Eide.)
Aleo AnABDG, BDADC) sesesas
55111 mnare 13 sssvwsnnve D0,

- Similapvly any other three sides may be proved greater than

the fourth, - QeEJD,
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4  Pge TTt

Nos., 4, 6, 12,
use of the faet that my.

In these questions you may make

two ddeg of a triangle are
tagethar greater than the third szde. : :

Be Pg» 77* Nos. 8, 0.

EXTRA ,_ng IoNg:

PG 7T ﬁc'ﬂif 5; 7. Qi ?.l, l.), l?a Irl N0¢ ? fr@m t«he
longer of the two si&es cut off 4 plece equal to the .
shorter, That will be the difference botween the two
sides and you can then prove it lees than the third side.

© WARNING:

Take great care that Four reasanins is sound from step
to step., It never pays to make any statement or write
down a step if you have no reason for it. The extra
gquegtions or. ridersf 85 they are @alie&, are a 1ittle . -
hardey thon Gthe Others.. Attempt them if you find time.
Some good hard thinking'is a good thing. The more you
have tried, the greater will bLe your satisfacblan if you
get, them z‘ight. ’ , _

P e e e G e e

We have been so bugy with the “theoretiaal .
goometry" that we might have forgotten completely how
to work with our imsbtruments., - For this resson we shall
spend the following two weeks in eonstructing triangles
from glven data.

umsrr__ons‘ o

1. Make z table an below and supply the answerg to the
foll. questionste ,

A I8 it poﬂaibla 0. canstruet trwaﬁgles from the following
gets af data? ) _

B, How many possible triangles will there be in eath caae?
(In other words, will the wiole class get congruent
trianulesﬂif eath ono constructs his triangle from the
datz, or v 11 thers.be two or m@re shavpes or sizes of

tviangtes?} Give. reaa@ns. Ve
- Data for Qonétrueﬁing ABG. | . . Bs

_%. ‘ m=§:. g=zﬂ,’ e =4"

Z4 8 = =

z; vL EEQ;% A ,Aé:c 3.9 o

.+ « 2 =

53 L.ADQASO(.‘ LQB"AO $ “ 3 &
6il LA =90, a=2", b=3", .
Te|LeB=40° y £ = 2" ‘b=1.9",

8'4 4= 5" b"‘l e=3@l“o )
giLiA 50‘3 LCBF?QO L.G-—?ﬁc
1’0' L..G=-'41° -_=3 s G 3' I

1t 1is clear by now that the same gets of data REX]
requireﬂ for triangles to I consruent, are also required
Ior constructing & trisngle uniquely 1.€. 50 that if the
whole claps construct the trlangle, each one will get a
triangle, which is exagtly equal in shape and size to tpse

of the others in the éiéss./ REAP e 78
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PR@&-EM A pg¢.?9-showa how to'eonsbruet a rt, Ld.
, ﬁriangle hayving given the hypotenuse and one side.
-Note: & proof is giv@n that the eanatruction gives the
f@auirﬁé triaﬁgle.“jﬁ

If you do not follow the construction or prod ,
ask one of your friends to explain it to you or come to me,
But 4¢ not centinue before it is quite elear to you.

THEOREM 49 DB 80, will e easy to understand, for its
proof 1s the.same ap that of problem A, You can
verify this bheorem experimentally by .

drawing any gemi-girele as ahown in, A "
fifure, taking poinis A, B, C ete, . 74 -
on the cirecumfersnce and then. ‘ / ¢

measuring the angles at A, B, Gy ete, b
to find whether they are rt. angles. . '
This ig%importsnt theorem, as you see in the book, and
you mugh understand it well e fore you continue.

)

READ the alternative ganﬁ@ruet&on for Problem A on pg. 80,

UESTIONS:

2+ Pge 83, Nou 1 (1), (11), (411), {iv), {vi).

Read very aareiblly the ire truetions given &t top of

pg. 85. Very neat and accurate construstions are
required, ani in each case give undey the headings '
1) conaﬁrgg&iea and 2) by meamvement o short descriptien
of Tiow you constrdcted the triangle and the length of

Bhe 1ive or size of angle measured, respectively.

PROBLEM _B: Shows how to constiat an sgullateral triangle
when the altitude is given. You may think that this &
lmpossible as you are not given suffigisnt data: but the
properties of an equilateral triangle make up for this.

In the pruaf which you are required to supply,
you heve t0 prove that the triangle #hich has been
gongtructed, 13 an equilateral triangle with the altitude
‘equal to the given 4l titude, ~_SuppEy the proof and show
it t@ me. ‘befors you continue.

Supply proaf in came way e fqr prablem Be

Pg. 83, ¥o X, (x), (x1)y {x2k). .

-nddd-—a»u-‘i«idn-

FOURTEENTH _ WEEK.

 PROBLEM D: Read the whole of pge 82 m d supuly t he pro f.
This probiem is very imporﬁanﬁ,, B

' Note: The new heading "Analyseis" 1s not to be _giyen in
' any answer, Ib 48 simply how. you . think zd- argue ‘about
the eonstrw tion @ fore you stary with it.

‘ In the. fellewing queatlana state the asteps of
your construciion elearly in each case. . Use the short
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clear mathematical way of doing it: ' see the mn- ,

atruetions of 4 1. the problems you have had so far,

for exemples. Aeouracy can only be atiained by using.
- Btraight ralers and pend 1s with sharp points,

STLO;

QUE

K

Pge 83, Nos. 2 - 1,
EXTRA |

QUESTIONS: o
?E. 84] Ncgt 12’ 3.3’ 14. .

READ: on pg. 84 mmd 85 the dafinitions that are giveﬁ,
you must know what gach of the following 15-- .
@u&drilateral, &1agona1 paral.

é'équa«g Frey eaahfaiaganal bisects the
parailalagram.

dingonals of a narallélogram bJseft‘
‘othery = Foo

4

Thede theorems are important ma you muat
unﬂergtard their proofs thoroughly. For practice rewrite
the proofs with vloged books, uming the "three-letter®
way of angle notation., . . ‘ ’

READ: the converse of Th, 20 on pg. 88, and the corallarieght
i‘h" fﬁ@t Qf o) DY 86’ 8?& _

'}UESTIOH*

.1. on waich previous thearems daes ‘each of The. 18, 19,
and 20 depend?

2. Pg. 89: Nos. .1, 65 11, (These are all proved by
' congruent trlan@leﬁ). : -

3. Pge 89! Nosg. éy“low 1z,

L B IR TR

_$§XEE§ﬁTﬁv_W§§g{

1L 8 ._'.a'fr of oppod te sides of & qaa&rilaﬂseral
' &g and ilel,. it is a parallelogram._A 'READ 448
and 1earn its praof.

TﬁL@REM 21t

. Is this thesrem the gonverge of amy of the
previous theorems? _

Thie theorem conecludes the group of theorems
on parallelograms, vif, 18, 19, 20, 21,



QUES ¢ Lol

1. Pg. 89: MWos. 2, 5, 7, &, 15, 14, 1o, 17.

fXTRS CUISTIJA0:

1.

2.

4.

Pge 89: ilo. 15.

The followlng are a few general questlions
vasad on the theorens we hawe done so far, Reviese the
theorems ané thien attempt them:

A hexagon has one rngls of 110 and two others each

of 135, Of the remaining angles, ons is 13 greater
than each of the other two, which are equal. Find the
size of =ach of ths lact ULlrec Ls.

AHG ie a trliangle. C&a 1o produced to D and AL to E,

80 that Au- AL, If the line joining Di is perp. to

CB produced, show that ABC is isosceles. (HINT: Bsee
whether the two rt. ld. trlangles in the figure are
equiangular.,)

A3C is & triangle wiih taree unequal sides, CD, the
nerp. Ifrom ¢ Lo the bisactor oF I.,4, is »nroduced to
cut AB, produced if necessary ai i. Show that =5 is
acipl to the Aiff, in length of AR and AC,

In o, L.o 99U zrd 0 1o any dt. in the ol de AC.
Prcve that BD 1a greater then 3¢ but less then BA.

For revision you mey clsc sttempt eny of the
queetlors in your book, also thoee nct riven so fer.
Come and ehow them Lo me so that you can be sure
whether they are correct.
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EXAMPLE OF AN ASSIGNMENT AS WORKED OUT IN ORDER
70 SERVE AS A REFERENCE IN CORRECTING PUPILS' WORK.

(See p.35 )

GEOMETRY: __ TERTH _WEEK.

Suestion 1 (pg. 69).

@iven: AB, CD two equal chords
of a c¢circle with centre 0.

Required to prove: L.AOB=L,COD.
Proof: 1In Asmgﬁ CoD

AB cessass .o glven,
." m = DO 8 3 s s 4 .8 Equ&l radil.
O=CO I S R Y Bqual radlio
. AADB =4C0D
", L.AOB = L. D0OC. Q.E,D,

Question 2 (pg. 69).

gGiven: An lsoscelesOABC having AB=AC,
' élso X, the mid-pt of BC, Joined
0 A A

Required to prove: ii) L, BAX =L. GAX.

[11) AX-L BC. /
yoof: In OS5 ABX, ACX *
2—“‘-— 0 AB;AG LI I B BE TR AR B B ] 81?6“. B
.'." {szcx ¢ % u ¢ 08 ¢y Siveﬂo
AX = AX
Vo O ABX =0 ACX
.. L.BAX = L.CAX
and L,AXB =L.AXC
and being adjacent supplementary Ls.,
¢aoch is & 1t. L.

. AX -L BC. - Q.E.D.
Question 5 (pg. 62).‘

‘ B
Given: A quadr. ABCD. having /\
AB= AD and BC =0D., o )
. P is any pt. on AC. A\/L
Required to prove: FPB=FPD
S8quired o pro¥es D
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Proof: In Aswc, ABQ

AB"'&B (o N gi?eﬂ.
Be—‘@ st e nma 8iveno
AG=AC |

. AABG =AADG
.. L.BAC =L.DAC.

In ASBAP, DAP
AB AD&-A¢-On'I- &ivenﬂ .
AP = Ap SRR
Iﬂ@la L. BAP ':J&ﬂﬁl- L»DAP S AW A prﬂved
L . above.
. ABA.? ADAP '
=pD,

smnamy any oi‘»hér pL. on AC can be pmvéd sgquidistant
from B and D. :

Q.E.D,
@iven: -Quadr ABCD havﬂ.ng AB= DO Y
=R M AD=BO. NG °
to_ rove: AB // DC and :
T AL // BG. D ¢
Qonstruction: Join AC.
Proof: In ADG, ABC
e o AD Bc AR EEEE X g&?el’lq Lo
Bc AB&..-.4-. glveu.
AC=AC o
‘' £ ADG = DABG Sy
| L. %c /—-/L.gGB and bams altemate Ls. '
elae L DCA = L.GAB and be elternate Ls.
W W) ne el ’

Q.E D.

Given: An isosceles/ ABC having
ot AB=AG. .
X, X are pts in BC sueh t-hat.

BX —GI«

grﬁ@ ] AB""AG Y Y SR EEEREY siV@ﬁ¢ |
sy (a LQ@BG L‘ACB . .

: AB Ac RN giveng
‘e BX = GI..“... given, .
:m;sl.LﬁABX =incl.L.ACY ,.... pmved aboye.

'AABX A ACY, - _
AKX = AX. - . Q.E,D.



Given: An equi..atpex‘a.l AAEG.

T Ihe sides are produced
o P, Q; R reep.; gach
its own length‘

A PGR is alsge
equuaﬁérala

PI’@Of" AB Alc ott‘&ctt QQ.VQR. R
: . LABC = L.ACB. '
‘. L«RBC = L.Q.GP »¢¢ss Supplements of the equal
LS& ﬁBG, &GB.

Now m As&@s RBP o
@,G«BP veisss BBCH ig twice the side of the

: equitl. a
GP RB . +esss. €ach 18 equal %o a side of the
equil:
sumi L.QOP inel.L.RBP ....., proved above.
A%GP_ARBP '
» QP .
Bimilarly by ccarz@az'.m ASQRA, RBP we prove RF =GR,
Qp EP Q.;pa ‘ ' S o
A QRP is aquuaterai QeE.D,

Given: Two interseeting
T 14nes ABQ, ADE
having AB——AD
BE CD cut each
' ether ab Qs

| AD biseots
LA

sroofs  In ASACD mm |
{incl.L.

, : twc equa.l M.nes.
AD=HB ,..000 gm'en.
¢aD = inel. L. CAD, ar
. A\ ACD =0AEB,
‘. L.ACD = L.AED,

In As BOC ,DOE
L.BOG L.DOE 4.... vert. opps LS.
. I BCO = L.BEG ey pmved sbove.
_ . BC=0E «va s giVen,
A BOC=ADOE ‘
. "B = DO,

:n ASABO, ADO
AB—'AB 6o b e d given. ‘
BO=D0 ........ proveé sbove,
AD = AD -
L AABD = AALO .
. L BAO =L DAO ' .
L as bieeata 1. BAD. Q.E,D.




oW 3

To show,any L.A ¢an be

. plaected using only a rule

graduated in inches, -

“anatzg _Gt-"’e" :  Along AX mark off AD 20, DE =108,
SEE alsc along AY mark oi‘fAB 2", BC= 1"

Join BE, CD and leot them z.meraect. ab 0.
Join AQ.

Proof: A0 bisecte L.A  (Bee proof of 1@(9.) )e
o Bv_ _measurement- with protraet»er" |

i, DAO = 15.3°
L.BAO = 15.2°

2qs . __,_gmve: AGB 18 an isoaeelbszlf <

Proof: IN/SAED, ABG
o AE-—AB .o ..e;iven.
d‘. i BQ rrEyn: gi"én.
&n@lo IJ.AED ingl, L-ABG Vo gi‘?eh.
&AED 0BG -
.AD=AC
. ADC za an ﬁ.saneelesa

- - ’. o | g | N . ‘ . . ) 5 .
a’ivem ABCDE is & reguler pentagon. /\
£ D

. G.E.D,
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1‘ In the f;gure AB is a strd ght une. C c

D
( a) Write one angle for:
(1) L.DOB + L.DOC = A 8
(u) L:DOE — L.BOE =
(111) LscoB + LJGOE =
{b) ‘ Equal to how many vt. Ls. are each E
of the following.”l . .
) (11) L EOA + L.mOB = | ,
(114) L.COB + L.COE + L,EOB = o \

2+ Write one angle or the numbar of
rt. ang,les for each of the follawing'

(4) bP+c¢c +e =
{41) ¢+ e =
(111) ¢ +4 =
{av) a +4 + £ =
{v) b+e =

3 Gémpletevthe following:

{1) The corresponding angle
@f L.m 1& .t“.‘i.‘.‘

(15.) Lo, ABK and HED are ,...., angles.

(111) Ls. EHB end AHE are ...angles,
(LV)» Lﬁq FKD”anﬁ«KHB are ...engles, \°
{v) Ls, BHK and HED A

Br0 EWO cssane angles an
the same side of EF,

4s In the ngure PA bisects L ,CAB,

Express 1n degrees:
- - | A
(4) L.BAC  (11) L.BAP  (1ii) L.PAD,




S

7

8.

s

Ao

54
6.

N

~ Qo ~

Remove the'b?aekets 4in the feilowing'
{1) a(3a+ b) {11) 3xly + 2)

(111) a‘+rb(c +a) (iv) 5alb — 2¢)

(v) 3w&+a)

Find the area snd the, perimeter of the m

given figure. The megsurements are
in feet. . S

Drow an angle equal to 64 W th your pmtmator.
Bipect. 4t with your compasses and give & shert
-aascrzptian of how you did 1&. _ .

The angle af slavaﬁian af the churvh apire,

200 yds. from ite foot, is 42°, Find the
height of the gpire by making an accurate
drawing to scaleﬁ

Two markéﬂtﬁ.ea¢ﬁ @f-thé 8ix divisions.
TomaL 12, . |

Two maxksntqma@énqefmthé,fivﬁ.éiviaionsq

- TOTAL. 10,

Twa narks to each af the five divasiens.
TOTAL . 10,

Four marks to each of the three divisions.
TOTAL. 12, |

Two marks to each of the five divisions,
TOTAL 10, | |

'F%?etmarxs”f@rwperiéeter,and'éﬁeﬁ-éaﬁﬁ-
OTAL 10, . -

Throe marks for &rawing an
8ix marks for bisceting, .

.....

ie aorreatlya
six ‘narks for aeacriptien.

_Two marks for scale.  Two marks for atating
anaswer olearly. . Eight marks for earrect Arawing.
Nine marks for aaauracy._.W.“,,.




2;.

3.

4.

Se

2.

{a)
(v}

{

Find the value of = 26X .
1f 8= l. b= éa ¢ =2, find the value of:

$1) &'+ b* (11) (aﬂ-b—+e)
111) ale + b) + ac

sélv@ the fﬁliawing équationgs

(111)
(v)‘

(vi)

(a)
(b}

(e)

m 8- g ‘-‘i.if’*f*f%{ms;:-é'_“t

5- g R R

7 |
1+4a 3&—4+§a

VGrify equation (vi)

Divlde 898 between A and B ac bhat nine times
A's share may equal fine times B's ghare,

Find & number go that the difference between
one-fifth aaa one-sixth of it equals nine.

A eilvey c@llection was composed of sh&llings

" md pigpenses onlys There were twelve more

sixpenses than ghillings. If the collection
amounted to £3. 9. @., how many ¢oins of each
sert weore bhere? o ,

Simplifys

Find

(& 3 1 (1) 1. (111) 2. (W) 2. (93 .

{3

: L{i)g Tﬁ;»f- ‘”éii) 3b+2+D

{iv)

(azi) ak+-2 S sba+ bab +bas

{iv) (a+Db)—(c—-4) « ¢

Av) e —1-g—1 (V1135t+@x#—4xt+2an .

He

" when X = 4, y =3, z = 5.

the perimeter aad area of PEEER O b u4b

the given flguve, .The angles | ,
are all rt. Le. Th@;mﬁaauremenﬁs o o
are 51ven in feet. . .

707aAL 12,

1. (1) 1., (111) 1. (iv) 2. {wv) 2..

2e Verification 1,
TOTAL 1@._ - '



B

4.

5.

--Jaq—-

(a) 5. (b) 5. (e} 5.
TOTAL 15,
One mark to each of the six sectlons,
TOTAL 6.
Three marks for perineter, Four marks for area.

TOTAL 7.

GRAND _ TOTAL __ 50,

June, 1934. Geometry - Std. VII. Time: 14 hrs.

1.

2,

3.

4

S

' F
Complete the following statemento: \‘A
(B.) L.ACE—!-.........:'—-Q rt¢ LB_O

2b) LACE=L.,ABCH eev:nsseesns

0) L.ABG"’L.BAC"'.O.‘IO;..O.:E rtl LBQ ;
(d), LtFAB“'L.DBC"’LuACE T sacrsesenr e B_,'

n/
m

AB, CD are two parallel straight lines. D £
Answer or canplete the followlng: ///
H

{a) What is the line EF called? A
b) L.EHA = ccnve (vert. OPPQLC) /
0) L.HEC‘_“_Q:..I correap. Lo) C b
d) L,AHS —=..... (8ltern, L.)
{e) By what common name can we ¢all

Ls. AHE, EHB, SFD, CSF % F

Whet do we mean by saying that triangles are
conzruent? Name three sets of conditions for

which triangles are cdngruent.

Draw any angle end show how to bisect 1t using
your compasses and ruler only. Explain how you
have done 1t under the headings: given, required
and construction.

On the bank of & river there 1s a tree 35 ft. high.
From e point on the other bank and directly opposite
the tree the angle of elevation of the top of the
tree 48 22°, Find the W dth of the river by making
an accurate drawing to secale,

A village B is eituated 70 miles due East from another
village A. A third village C is 60 miles from B and

in the direction 20°V, of S. How long will a person

take to travel directly from C to A at 20 miles

per hour?



1,

24

34

A

5,

6.

One mark to e¢ach of ﬁh@ufﬁurnd17i515ﬁ5b
TOTAL 4.

One mark to each of the five divieions.
- TOTAL 5.

gwe_marks,far'definitianp Two marke to each of the

TOTAL 8.

correot figure amd vonstruction lines: 4 marks.

Deseription: 6 marka,

TOTAL 10,

Seales 1 mark, correct statement of mewer: 1 mark,
correst flgure: 3 marks, accurscy and angwey: 5 marks.

TOTAL 10,

Seale: 1 mark, figure: Sumarkes, answer: 5 marks,
galeulation: 2 marke., o

GRAND __ TOTAL 50,




1.

2,

3,

4e

64

.

Selve for x: . . 9-%

Simplifyt . . .

1 bay 20 pgnoils for 3/«3 . pome ¢ost 13d aach

the rest 2sd each;. How many of the eheaper kxnd o
daid I buy? ,

Iy
Find the arsge and the perimeter . szp
of the given figure. , The measurements P, B
are in inches. The ¢orners are all |
ré. Ls. . o , ‘ — |

From the ages 5 t0 14 yesrs Joan Brown's height
was messured (in inthes) on each birthﬁay, and
the pesults were as follows:

AGE 5] 6 7] 8] 9 [30]11]12]13]u
HEIGHT (in inches)ql |42 [46 [49 |52 [ 53| 55| 57 59 | 61

Draw & graph to 41llustrate this. From y@ur-graph
angwer; the following questionsi-

{a) State alearly which three years show the
grestest increase in growth,

() Whaﬁ was hef height when she was 6% years of age?

XIf ypou-have to dray the ﬂallowing graphs; which

quanuty would you mea.sure gl o the horizontal axisi-

(1) A graph to convert degrees Fahrenheﬁt to
degrees cenxigrade. _

(14) Tre amount of atreteh &f an india«tubber cord and
the loads suspenﬂe& from At ,

{({311) The welght of & motor-car and the tax on 1t,

!>(i?)k Rec@r& times for races of various lansths.

Interpret the following travel grapha of Smith and Jones
in detail (1.e. explain what the graphe tell us about thed
travels on the Aberdeen)Murraysburg road on the 30th
Aug.; 1934). When and where 4o Smith and Jones pass
one another? o '
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Taaver Taaen of SmiTH ona Jones on Aus. 30,1934
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2pm, 3em. ' 3t Pm, spro.
> on WME 0[ DA\’ .

rke were assigned ap f

DisTAncE NoRTH  of Aeegbseﬂ
on MuRRAYSBuRG R 1n MiLes
X

1. Two marks for each correct step. {5 ateps).
TOTAL 10,

2, 5« (3 for removing bracket).

*

5.

3. Eight.marks.ror sorrect equation. 3ix marks for
soiving. One mark for answer,

o oh
- N

TOTAL 15.
4. Five marks for ares and perimeter aach.
TOTAL 10,

5. Nesme 2, seale 3, axes 3, plotting points 10, graph 4.
{a) 3 (b) 3. |

TOTAL 28,
6. Two marks to each,
TOTAL 8, | |
7. Jonest 3 stages - time and distance for esch: 6 marks.
Smith: time md distance: 2 marke. _
Times md place of passing each other: 3 marks each.

TOTAL 14,

4.  Geometry - Std, VII.  Time: 1

1, (a) If a line cuts across two other parallel lines, wha
consclusions can you draw with regard to the angles
which are so formed (Name 3 concluslong: they must
be the result of the lines being parallel).




D

4.

{b)

{e)

(M

-j}lﬁs -

In the figure AB//CD//EF. Also BC//DH. 4

~ Complete and give reasons: / F
LABC=sueea . | - . N -‘ 8
LbEFM:’.;:.O . o ' /
LCDF-{'-tutc:a-boh, , D - N

)

In the figure AC//EF and alsm BL//OD//FH.

_ Preve that (1) L.ABE= L.EFH ' 3/ — E

(11) L.BOD=L.BED / w0 [

c D
—

Btate the econvérse of each of the fallowing theoremns -

If a straight line stands on snother stralght 1line,
the sum of the adjaﬁgnt angles 20 farmed is equal

T»:'t‘ 2 rt, L8

S o |
' {b) VWhen a straight l;ne cuta two other stralght lines,

-theaa iines are parallei i

(1) & pair of corresponding éngles are aqual.
(11) 8 pair of alternate angles are equal.

(111) & pair of interior angles on the pame side

of the cutting line are supplementary.
If two si&ea of & triangle are equal, the anglea

~’~?¢pposite those sides are equal., =

,&giw.

{b)

(e)

{v)

{e)

{d)

" the two trees & and C., A 1B <

Proye that the Bum Qf the anglea of & triangle
is equal to twa pight angles.

Find the sizes of the angles of 8 triangle fron
the fallowing 1nfaﬂma$i®nf S

(ig ‘L.B=301 rt. L&. at C,
{44 Exﬁ, L. at A=113% L,B—l.0= 15.

165 PGR; L.G=L.R and P s perp. . to QR. Prova
that L. QPB L.RPS. S _ ‘

;ﬂame;three sets of ﬁata which make triangles

DEF 48 any triangle with H the mid“pcint of EF,
DH is Jéinsd and produced to & so that DH=HS,
8F is jazned. . Pr6VG ‘that L.DEH—L.SFH.

As & presult of your proef in (b), what scan you
say about the lines DE and sF¢ (Iwo praperties).

Three trees A, B ghd ¢ sbtand in a stir. 11na.
I start walkiﬁ@ from the middle
tree B, and walk ‘along BX perp. to

- AG, Prove that at any point along

my path BX, I am equidistant from

—

Tree. Tree 17ee
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3.

4

'(a) One mark far aaah of the three conclusions.

(b) Twa marks for each: oneA@@r ¢Qmplet1ng it and
- dne fer the . raason. ‘ ' ,

(e) (i) Flye marks: 2 and 3, or 1, 2 and 2 for the
&1fferent steps ac@erding 10 method of proof ussd,

(11) Five marks*_ 2 and 3, or 2, 1, 1, 1,.
70TAL 19, ’ ‘

fa) 2 (v) 3. (@J;E@ .

T@TAL 7 s

\ ia)' 2 for 601ﬁhru§u50ﬂg 1 for each lmgical 8bep,

Meximun 9,
khkﬁﬁﬂﬁﬁﬁﬁﬂaﬁna&&Hﬁ&&ﬁnyxiyﬁﬂﬁxﬁ& o
(b) (1) 2  {i1)

(¢) 8 marksz 2 marks eubtrauted 1£ remsons far
, ,équalitiaa ars not &L?@ﬂu_”_

TOTAL = 26+

(2} 3 for emch seb of date and maximum 9,
(b) 15 marke: 2 marks for correst figure ani statement,

13 for praaf, 2 marka subtraete& for omitting tb
give ronsons.

(o) 2 marks for each property.
(a) 20 marks, - ‘
T07AL 48,

HOILE: To get mathemabics seore for third term

the “algebra and geametry marks wers added
and then &1v1deé by two. 1n arder'ta get '
,a perewntage narks o



N

1.

,‘2-:

6.

s j(i) Find the apea of the. striped portion

- -

Algebra = Std, VII.

Simplify: (a) 3{x+3) 7(_‘5%) -2(%-6) I'
- (0) (3x+2)(5%x—6) |
(o) x—6[x—afsx —(2x-TF%Y]|

solve:  {a) .y

(@) %(Y*‘SJ -y - -l(y—lo)
(o) 15 =—dp

John is four times ag old as Wﬂliam Twent.y years

- henee he wWli be twice ag old a8 Williams Find

t.heir preéent. ag;es p

(a) ) summaﬁﬁa—b —26 from —5b—9a.

(v) Divide 40 —6p'y—2py' by —2p.

{8) sSimplify: g_% T

(a) simplifys .z %

,/

‘of the figave, Two squares : n
of side . ﬂL:‘xcms are tut out. ) ////// I

_{119 What 1s its aves if s=3,.1=% //// Al

{v) (1) Fmd the area of the surved =
surface of a ecylinder, with L
diasmeter d inches and height
h inches. . ‘ : l
($1) What 18 itz-s-area if d—— Ay h=21 %

Dyaw & graph %o Bhow the cenneet.wn .between c¢ir cunferences

and sorresponding diemeters of éﬁffemnt eircles from

the following datas

Diameter 21 5 | 7| 8 | 30
Circumference | 6.3]15.7| 22 | 25.1 | 51.8

_ _F:l,.m‘i* approximately from your grapht

(ag The cirmmference of a circie 9,5 inches 1n diameter.
(b) The dlameter of a circle W ich has a circimference
of 18.9 inches.



—Y16 -

Marks were agsigned as follows:

1. {(a) 2 (b) 1 (e) 3. Give } a mark for each step.

TOTAL 6.
2, (a) 2 (v) 2 (e) 3 (a) 2 (o) 1.
TOTAL 10,

3« 4 for equation, 3 for solution.

TOTAL 7.

4, (a8} 2 (b) 2 (o) 2 () 2
TOTAL 7.

S« {a) (1) 2 (11) 1 (b) (1) 2 (11) 1.
TOTAL 6.

6. Graph 10, Readings 2 seach.,
TOTAL 14.

GRAND __ TOTAL 50,

December, 1934. Geometry ~ Std. VIJ. Time: 13 hrs.

1. (a) Prove that the sum of the angles of a triangle
is equal to two right angles,

(b) ABC is en 1sosceles triangle having AB=AC,
BA is produced to D and L.DAC =130%
Calculate the slzes of the interior angles
0f the o ABC.

(6) ACB ie any stral ght line drawn through the
vertex C of ACDE, Prove that

L.ACD +L,BCE =L.CDE +L.CED,

2. {a) Will triangles BCD, EFH be congruent if

(1) LoB’LoF. ch =an. DG =EH.,
(11) L.B=L.E, BC =EF, DB=EH,
(111) LOB=LQH. LQC=LOE’ LtD ='LOF.

Give remsons in each case.

(b) AB, DC are perpendicular to EC, making AC=ED,
Prove theh AB=DC.

(¢) ABC 18 & scalene triangle., From C, CD is drawn
perpendicular to the line biseeting L.A.
CD is produced to cut AB (AB produced if necessary)
at E, Prove that EB is squal to the difference
in length of AB and AC,

3. (a) Construot an ilsosceless AEC having 1ts bage
BC=2,3 inches ard L,A=TL . Give & short
description of your construction., Measure AG.



4.

1.

2.

Se

4.

(1)

(a)

(v)

.__).’7_-_

Construst a quadrilsteral ABCD having AD=1,9%,
BC=1,6", L.A=81, L.C=90° and the diagonal
BU=2,6", HMeasure AB and CD, Give a short
aesorlption of your construcilon,

If two angles of a triangle are unequal, the
groater angle has the greater side opood te to 1it.

A DEF has an obtuse angle at F, If P 1s any
point in the base EF, show that DE> DP > DF.

Marks were assigned as follows:

{a)

(a)

(v)
{e)

{a)

{v)

(a)

4 (v} 1 (o) 6.
TOTAL 11,

One mark for emgh case together with its reason,

44

6'!

TOTAL  13.

2 for canatruotion 1 for deseription, 1 fop
meagurener:t, aximun 4.

& for econstruction, 1 for deseription, 1 for
measurement, Maximum 8.

TOYTAL 12,
5 (v} 2.
TOTAL 14.

GRAND . TOTAL ﬁgor



GASE STUDIES OF THE NINETEEN PUPILS WITH WHOM THE
FIRST PART OF THE INVESTIGATION WAS CARRIED OUT,

The following are sumnaries of the data.
. gollected in connectian,wiﬁhvthe sepafage pupilé from
saureesjsuchnas‘xnﬁexviewg, epnsultétiéns‘withlteachers
and people familiar with local. ac:ndmicn.s,. visiting their
homes, observation in class, and school-records.
- They dd not claim to be_fuli case studies; only the

_main f@etaw@reptgugnga;@nminwpheatallawins order,

L. “am%ly histony and hdme éircumstaneee.

2, Health, physique, temperament; participstion

‘ in sport.

3, School record, gquality ﬁﬁ echoelwork, behaviour
- 4n class.

4. Generals incent.lvep ape@ial abllitiee,

+ pecullarities, Resumé.f.‘w , ‘

. lNote: 4) “Normal sehcéi—recerd“ means. normal age of
L—
C school entrance, passed all standards without
failing, attended bnly one school,

ii@ "Good hcme circumstances" means good according
' to the local standard. ‘

Pupil A: Girl. 1.Q.° 104.  Age 14.30..

1. Her father had Leen a transpcrt-driver, one
brother a policeman, others still at school (6 children).
Very poor, not alwaye enough food in house., Neat house,
Pupil A has several domestic dutiea.

2 Healthy but a 11ttle anaemic; head-ache at
times: head enteric fever, no bed after-effects. Very
neat in habite and appearance., Well-behaved, quiet type
of girl: teachers think very highly of her, Plays
basketbal l - '

3+ Normal school-record, Schoolwark very satis~
factoryt very hard worker, conscientious, Known as
the neatesst girl in her nlass. Achievement higher than
intelligence.. Assignuent work very satisfactony,
completed in time, no carelese mistakes,

4, Wants to become a teacher {training college).
No osutstanding abilities.  Very reliable. Givea her
best in school = a credit to any school. Her Buccess
under individusl method probably due to hard work,
neﬁtness, systematic habits and a strong desire to please
at erg.. . .



- Pupi) BY Boy. I1.Q. 99 Age 16.9

| 1. Father is a farmer (lendowner): uneduca-
ted (no posteprimary sducation): very ambitious with
- regard to his three children and t& es great interest
in them.  Home alrcumstances fTair.

' P Excallent health never been 111 except
‘with measles. Physically well-éevel@ped, tall, heal&hy
appearsnece, Plays rugnyc

B Entered scheel late - at a@e of nineo
 Attended farm school till 8td, I, Otherwise normal,
Quality of schoolwork above ¢lase average., His heast
gubjects are commercial arithmetic and mathematicss
- According to Std. VI teacher he was mztstandins 1n
arithmetic, Behaves well in school.. -

4+ He wanis to enter posi~office, has already
made enquiries as regards qualifications for entrance.
He 18 old for his class, but seems t0 be fdirly ambitious:
'his Wother aml slater left school at 5td. VI, he wants to
gontinue for a few yeara longer. His assignment wark
satistactory, nlways handed in in times His relative
guceess on the iniividusl method probably due to fact
that he found it easy to follow the explanstions in
assignment and text-book, being good in mathematies,

upid €t Boy. Age 14,8, 1.4 prcbably betweon 105 and 110Q.

X Fathar is & pensioned soldier from Anglo—
Boer Wayr < by profession & soldier: intellectually
- unfeveloped, Hother backward as regards mental qualitiea
Financislly peoor; but standard of living‘not 80 very low,

_ 2 rﬁealth excellent. “Lively 4n appearanca.-
Very good-natured, , Very good rugby player, - Popular,

3+ Normal schoal«record.  Sehoolwork on the
whole satisfaetory (about A6%), - Assignment work
Batisfactany, worked together with pupil Je

: 4s Wants to work in an foiee 1like his brother
seems to take 1ife very ecasily.  Popular in his clase
and in'school. = It.is difficult to say why the individual
 method suited him relatively better than goms of the ‘
‘others who came below him, . ,

Ceirl,  1.G. 123, &ge 14.6

- 1. Father has shop in distriet, also owns
land, poor type of personality but failrly developed,
He mananges to get the State 0 pay for the education of
his ¢hildren, Four children, . Mother has & very good .
character: ecducates children. very thoroughly accérding
to her ideals at home: pupil D has to make her own
¢lothes, Home conditions good, ?apil D boards in the
village with hrivate people, ‘ :

2. Health excellent. : Wellﬁbuilt, wolks very
erec¢t, Very neat -in appearsnge, cichhes and habits, -
~ Repponds quiekly., Plays baaketball f@r first team o
. {sechool hag six teoms.). _

3. Attended. farm mch@sl (19 pupiis) up to
Std. VI: only two in her class. Very neat in her work,
Quality of schoolwork above average - gooi alle-rounder,
Attert ive in class « sots the standard,
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4. She wants t0 become a nurse after having
obtained her Senlor Certificate., Artistict draws well
and doves very pretty needl ework., Takes muslic lessons.
She le a leader type of girl, As regards character,
mannérs, neatness, she 18 a typleal product of her mother.
In spite of numerous other acbivitlies, she does not
neglect her schoolwork., It could have been expected that
she would do well under the individual work.

Pupil E: Girl. I.Q. 109. Age 15.10.

l. Father is & farmer: trieg to give the
impregsion that he is poorer than he actuslly is.
Financially not 80 well-off but standard of living fairly
high {(like that of pupil J). Her mother was a teacher
in a farmaschool, She hag one brother who attended an
industrial school and is now in special service battalion,
Her identiesl twin sister also in sStd. VII -« does not
take maths, Both are of the bsat 1n the elasa. Pupil
E boards in village with welleoff ﬁ%é%& - eonditions for
study 1deal,

, 2. Excellent health: well-built, good-looking
@Good-natured. Plays tennls and basketball,

, 3« Nommal school record. Quality of school
work superior, Good all-rounder, Exemplary conduct.
Neat and hardworker. Lively and attentive in c¢lass,
Popular in school,

4. TWants to tecome a teacher {training college)
Like pupils A and D she is a real credit to any class.
Does pretty needlework. She appears to be very interestdd
in mathmatics, asks intelligent questions. She gives
the impression that she has a good grip of the work,
The faect that she does her best and is good all round
progagly explaine her relative success on the individuasl
method.

Pugil Fz BOY .« I.qQ. 110, Age 1644

1. Extreme poverty in home. Father has very
1ittle breins, hence the poverty: very unstable irre-
golute character - poor-white type. Na& always enaigh
food in house., Two unclegs in police force, Pupil F
himself is in indigent boardingheuse.

, 2, Eyes weak. Hadv$o¢stay out of school for
four weeks while clagsse was on Ahdividual method., Not

a very healthy appearance. Depressed type: weighed
down by hardships of poverty, scarcely ever smiles,

3. School record narmal, except for having beem
in farm school till std. I, Schoolwork above average.
Bookkeeping and Commercial Arithmetic his best subject.
Good in number. Although four wesks out of school
because of sore eyes he caught up with the rest in the
assignment worj. .

4. Would like to become a teacher (training
college) but sgseme very undecided about it. Quiet,
dull type, very irresolute like father, 8till, he does
well in school and tries to get on - this smad his ability
in number probably affected individual work to the goods—
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_ lg‘ Father 13 a farmer (lan&@wner) inﬁellectﬂ-
a.l level of home more or less the same as that ﬁ'pupii
B. . Thirteen children: father is anxious that his e
children should do well at school; but finds it hard ‘to
get them all educatedai Pupil G is 1n 1nd1gent boarding.
house, : K

2. Eyes weak. During period of individual
“'work he stayed out of school for five weeks., Now
wears glasses. Not very healthy appearanoe, phyaically
undeveloped., No sports

' 3, . Farm saheol +111 S5td. VI (20 pupila in
sohool). Mchaolwonk average. Commereial arithmetic
his best subject. Very neat: systematie hard worker.
In spite of five weeks' absence he ¢aught up with the
others in sssignment work., Very quiet dull type. -
G@ad:eonauct@ He peems to be & hard werker by .nature.

4. Hes no idea as regards career, Seeme t6
work because he thinke it 18 his duty. Seldom smiles or
laughs: depressed by circumstances, perhaps because he.
is in indigent boardinghouse. . The factl that he is a
hard worker, that he 18 neat and systematic must have
helped him considerah&y in 1nd1v1dual work. ,

¢

Pupil Ht ' Boys I1.Q. 114, 'iAge'ls.ll._

, 1, Finsncially not very well-6ff bub live:
well, Farmer, Fathor matriculated, also mother « .
intelle ctual development of house fairly high. - Pupil
staya alone with his brother in father's townshouse =
take their meals with other people* - Three brothers and
twa sisters. - e : ' o

. 2. Health good, Self-assertive type.
Plays rugby. ‘

A .3+ .Attended farm school till std. I, otherwise
normal. scheelwork average. Argumentative type - tries
to argue with teaschers. Fond of "playing the fodl" with
¢lass-matess . Tries t0 bluff teachers that he is working
very hard; althoigh his work does not always warrant it.
In assignment work he tended to eonsult too often with
others, walked about the .room t00 much.

4, VWants $0 tecome an advocates if not that
he does nd. know,  He has to be hamiled very carefully
by tescher - eapily obstinate. It seeme as if tk  class
method will sult him better than individusl methol,
According to himself he prefers the former because then
he need not . work so hard, , ;

¢

Pupil I: Boy. IaQ. 100 . age 15~3

1. Home clrcumstances very gooa Father is
a landowner, very well-off. This boy bicycles in from
farm t0 school every mowming (7 miles) and back in the
after noon, . He aeema t0 be very atrangly attached to
his home,. . .
- 2@" Health excollent, - Very childish in his‘ '
ways. Appears not to have reached the puberty stage in
spite of age of 15. ~ Appearance and ways that of boy
of 11 or 12, A -
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' 3., -Farm gchool {8 pupile) till 3td6 VI

Waa alone in his standard t411 Std. VI. Well-behaved
‘and quiet in class, Sehoolwork inferior, Very seldom
foilowe ‘what is dcne 1n class.‘ Falled Stde VII. :

. Aa - No 1&ea of career; Likea ensineering.-
He will find it hard to pass J.C. He would probably
do better in an industrial or agricultural school.

Boy ’ I Qo 112. : Age 14410,

1¢ Father a: farme landovmer, wellaaff.
Also mather has property. gher educated in one of
the large Western Province Bays' High Schools. ' Standard
of iiving by far the best of the ninetéen pupils. =
Father has a first-class townshouse which is run for his
three song who are in aehool; - Children get whatever is
meesgal’ya : ' ) : : : . -

' 2. - Hed a serious sickbed of fever when younger:
a8 a result-ssthma which is very troublesonme. especially
during change from winter to gummer, - Has taken &

Rex Ferrus Nature cure courss, Accorﬂing to his fathcr
who takes great interest in his children's school work,
thisg asthma .18 a great handlcap to him, Note: during
gix monthe of individual work asthmgz worse.than before,
‘Otherwise pupil has & very healthy appesrance, Has a
very attractive; aomewhat reserved nature, Liked by
' teachers and pupila. - A good tennis and rugby player.

3¢ Noémmal school reeord,  4s class percent-
ages -indieate he is first in ¢lasess Probably his I.Q.
ig higher than 112, He was always first to hand in his -
&ééignmentﬂw A syatematic steady worker.

4. Wants to become & medieal d@cter, seems
ta be quite determined about it. There is little doubt
that he will make a success of his studies. Very
reliable types Gives his best in whatever he does.
Questions asked by him show that he desires to know
everything well.,  His sympathetic, though seri@us,~
nature makes him a leading personality in school. = -

The agsignmefnt method eguited him very well in spite of
the fact that he ¢ame only tenth in class with respett
to relative improvement, Perhaps the apthma affeetea '
his mathe scares towards eﬁa -of year. '

_ Pugil K' , Boy. LuQe 108. Age 15 3

§

. iﬁ Pather a farmer (1&ndawner). Home
circumstanees good, Relsatives all farmers. —Three
brothers and three sisters. One brother a c¢arpenter,
Pupil K 1e in indigent boardingh@use. - Pather pays
samething.

. 2. Healthyt No striking featurea, ‘ Playé
" a little rugby. - '

3¢ Ina neighhouring village school i1l
Std. I, otherwise school record normal, Schoolwork
satisfaetary. ﬁetter in number than in language.,

- 4« He. "really doen n@t knaw“ what career he
wauld 11ke - does not know father's plans ~ perbaps a
teagher, (Note: the fact that quite a number of pupils
expressed this desire is probuably explained by the fact
that there is & trd ning college 36 miles away). It 18
difficult to say which method would suit this pupil better



Boy. I1.Q. 116, Age 14.4

- i. Father is teaeher on prlmarﬁ"“%aff.
Heme circumstances very good, His elder brather in
i Std. Ix. dees well, obtainea an A f@r J c. maths,

- 24 Health gcod‘ Cbmplains that hlis eyes
burn if he works too much.  Finds difficulty in express-
. 1ng himself well wnan aﬁdreasing g} t@acher. Plays

3. Normal achool recor&.,' Scheolwork superior.
Hia best subjects are arithmetic and history., His
- wrlting deplorable < not neat at all - this was & handi-
cap in assignment work.

4s Wents to tecome a medieal doector, Father
“ “15 veéry interested in his children ond would mo%t
. probably encourage him inh whatever he taies, This
‘pupil seems Lo have inferiority feeling, speaks indie-
tinctly, quite often he does not attend in class,
Seems to find it very hard to keep up: with assignment
wo r’k .

"al,mi airl. x.Q. 109. ' A@e 15~

o 4+  Father is a bywaner.‘ Bne of most needy
‘families in the district,  Extremely poor - not always _ .
enough focd in house, . Three brothers and five sisters.

. One brother works in a shop, anobtheyr 48 a ganger.

. Pupil M seems t0 e underfed, depressed, without spirit,

a8 result of poverty of home- - looka 1like bursting into
tears at any moment.  She 15 ‘now in girls indigent
boarﬂinghauae. ‘ )

2, Heslthy. _hpbearance'uﬁﬁerfeda No sport.

. o 3. HNormal achaai record. : Better in
- languages.  Schoolwork quite satisfactory. Fairly neat,

4. VWanta 0 » come teacher {training college)fy
- veryGood at regiting « with remarkable pathos. Often .

o “precites at delmtes and concerts, - 8low in handing in

ner ass&gﬁment wovk, but se simed tO werk intelligently.

;g;_Boy." EOQ._GO. Age 17'

: 1. Father may be classifiea a8 one of the
' poorest and me t tnckward poorswhite type. Lack of

food in house. Whole family low down on intellectual

seale. - A brother and a saater mentally deficlent,

2. Hedl th good,  Underfed appearance,
G@u& temperament.“ Yo sport. ‘~rv. v

- 3. Attenae& farm schaol till Std, VI: would

- ptherwise never have reached Std. VII, Weakest pupil
in 5td4. VII. Teachers gave him up as being unable to
do secondary sehoolworlk, -

' 4. Should have spent & year or two at an
 agricultural school after Std, VI, If left to himself
.- will probably join the ranke of the podr-whites,
‘Noeddless to say, he derived no benefit from the maths
classes lrrespeetive of methoa used.
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Rﬁgil Qﬁ} Bgyw‘ 1.Q,. 95i, Age 13611i

l. Financially very. we11~offt ‘Fathey.
,committed suicide. Mother married forsman on farm
pregumably because of his industrious mture. Pupil O
has to take over farm as soon as he is 21, he has his
own motor«cay, Buginess-1ike peeple, thmugh lntellectu~
aliy not very highly develope&. -

: 2. Not very healthy has bean under doctor's
- treatment for more than & year for ulcer in the stomach,
Whenever he eatg he does not feel well, It disturbs
him in his work, He is wellubuilt. Plays rugby. one
of achﬁel’s best forwards, ' L

' 3. Entered village Eehoei at age of eight.
Then stayed cut of school for ls yearsg.  Then attended
form school 11l 8td. IV and after that village school.
- Feiled $td. VI once. - Irpegular gchool attendance as
result of baed health, Vork satisfastory, tries h&g best.
Hig best aubject is hiatary.

4- His plans fcr the future are ta attend an
agricultural school for two yearse after baving passed
J«Cs  After that he is golng to farm ani wants to
continue studlies in private. His ¢ onduct ie very
exemplary -~ polite and reserved,  He does well in school
considering his low I.8.. . A1l the teachers are. perfectly
satisfied with his. sah@olw@rk.~ The investigator
personally judged him to e  progressing better on individ-
usl method than e fore, althaugh his marks showeé a
congiderable deerease.

quﬂ_ 1. Qi 1080 Age 15 1

. ‘ 1. Father has. small shup makes a poor living-
‘h@ daes not like work, rathor does hawking « had been
- better off but today can barely supply his house with £ood -
Pupil P peems to bt of the same type a8 his father -
. amuging himpelf with, his friends as much more 1n his
, line than - werk. o

2, Very healthy appearanee. 3 camplaixs af
-headeache.» Left eye very weak. he needs glasses,
Very friondly appearanea. : ,

) I8 Normal sch@ol reeard. Never failed except
std. VII, He should do much better at school:
- Achlevement far below I.Q. Quality of scnaalwork
inferior., Very untidy and unsystematie. : :

4« Has no 1dea as regards career, He is
fairly musical: taught himself to play piano, gulter and
is vefgzgoad at singing, rapeating, for example, gramophone
reeords., 1t seems as if he would spend all his time
amusing himgelf or his friends. - Lookd upon schoolwork -
as & nuisanee, Only works when f@raed 0. Appeared
as if he copiled his assignment work fpom dthers, 4
‘The individual method would definitely not sult him =
except Af it could bring abmt a complete transformance
in him! It 4s doabtful whother he could be 1nterested
in this type of work, whatever method ia used.,
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Pupil Ot  Boy. I.Q. 106. Age 15,0

.....

1. Home circumatances poor. Father a
bywoner, has no "moral backbone", allows himgelf to be
persuaded by anyone, easy-going unambitious types
Pupil Q eeems to take after his father, he has no
anbition. His mother more ambitious and hardworking.
Initellectually undeveloped. Pupil § is in indigent’
boarding house,

2 Eyes weak. Stayed out of school for
8ix weeks besause of sore eyes., Health otherwise good.
No sport, '

3. Normal school record, In Std, VI he did
fairly well, He was the best of the indigent boarding
houge pupils and hence was selected to have free boarding
during Std. VII year, Best in languages, Very poor
performance in Std, VII - clags percentage decreased
from S54% in first term to 254 in fourth term. Perhaps
his weak eyes affected it, it certainly aid, but he
made no effort to aatéh up with rest of e¢lass after
returming to school., Assignment work very poor.
gonduct in class very good = tes good. ~ He ran away
from scheal onece, ) '

4., He does not know at all what he is going
to do on leaving school. The general feeling anong
the taaehera ia that he is & "laafer“ In connection

»»»»»

class farra few days, but showed 1ittle 1mpravement
afterwards,

Boys 1.Q. 100. Age 16.3
i, Fgther financlally very weak, ingsolvent,

but standard of living fairly high. Father had been

& farmer, then had a shop; now an ‘undertaker, Fomily

~e1ther farmers oy meehanics.

2, Health good. Hgsrgciatica in lege (mild

4'fcrm},' No sport.

3, Normal school record, Likes languages and
history best - reads a lot. Schoolwork average, Very

© weak in mathematiés: wunneat: wunsystematic. He 1is not

to B trusted to work on his own, would rather get

- work from Othersg than do it hlmaelf. Copied in exam-

1nation once and had. his paper torm up,

' 4. Vants to enter mogistyate's office,
Takes singing lessons. His work under individual
method of the worst in the slase., Was required to
attend detention. elass heaause he neglected his

aasignments.

Pupll ¢

- Bog.  I.Q¢ 113.  Age 15.2

1. Lives comfortably as regards food and
bare necessities of 1life. Fathsr dead, Hother is

‘essistent matron in girls' indigent boardinghos se,

yery undeveloped intellectually. One unele in piice'
force, Further he c¢omes into. eantaet with none of .

his family,

2. Health gcad, although hia appearanae is
that of an underfed person. Quiet type. No friends.
No sport. )
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o 5. Normal school record., Schoolwork
average. OUne would never expect hia I.Q. to 113,
probably it is lower., Hard worker.

' 4. He wants to t» come an engine-driver «
probably it is merely a day-dream, Very lonely type
of person; no friends, always all by himeelf, He
seems to work continuously end never really gets on..
Very dull and humble, Will probably be sgatisfied with
B8 very humble pogition in life, Soclally very back-
ward. On the whole, he is guite a problem, one does
not khow what to make of him. . S -

T



FOREULAE_USED IN CALGULATIONS.

1. RANK COEFFICIENT OF CORRELATION: (sSpearman), .

wyE A R R EEN R R RN EE RN E RN NI N I (1)

where rho:: aaefft. of carrelatian (rho is ueed
since 1t is only an approximationg
"yt 1g uged for the exact coefft Of
correlation).

n = pumber in class., o  §i:

4 difference between vanks in the

- two variables to e correlated,

1f correlations are,ealculated from less than 30 cases
the probable error due to chance factars is very big,

'i.'.imim!ili.‘.'vﬂ‘éﬁ-“,.{a)_

The P.E. of a corr@lation.eeefft¢ as Obtained by :
formuls (1) is larger than P.E, of coefficients obtained
by other methods, "Probhble error' is not a good name,
for the gorrelation coefft. is not probably wrong bg this
~smount. P.E. only represents the extent to which ‘p"
may vary by chance sampling, - If "r" is three times

its P.E,, the probability that it is due to chance is only
4.3%, If n < 30 4t 1s wise to discard correlations

when they do not exceeﬁ faur times their P. E,-»

II  PRODUGT-NONENT GOEFFIGLENT OF GORRELATION:

m) ‘Qu- "‘."““a‘ bI(B)
fx" -w, : . :

where-, = deviation ef each mark from its
ayorage for the one variable

y== deviation of each mark from .its
averase for the other variable,

P.E. = -6745 % l‘:‘!‘—"" : Clyihid‘ﬁi‘lt‘bw‘&iCii‘iti“ (4)

, vn
Note: the smaller the number of cases the bigger is the
P.E. v
¥ = 2(@) el .} TR 2 N — gheeve (5

\/(ix ~ne)(€y* - n g

where €, _.,errﬁr involved by taking the
nearest whole number instead of
a fraction for the average in
the case of the first varieble,

‘e,= error in cage of second variable
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III. Formula for finding whether two unconnected correlation
goofficients differ significantly from one another.

PyEs of diffevence = \/p,a-f- p::' ervesssnsnsses (6)

thezﬁe <3 and. 203 are the
© probable erroirs of the twa
coefficients,

Gﬁ'i.tical R&ti@ = n_-% fierencs , - a."lila:a‘i o?

T PuE, Z“amerenee 1

The difi’er»ence aannot 1 looked upon as a real differenee
 if the eritical ratio is less than thrss, L

. |

IV. MULTIPLE CORRSLATION:

Y23 =J* :

where 1, 2 end 3 are the three -va{r‘iabl&s

;j?’.’?‘???} (8)

T, = torrelation between 1 and
the combined score of 2 and -2

...........

T

V. PARTIAL CORRELATIONt . ..

f= 3? I 5) r hestrEsesiskeny (9)

correlation between 1 and 2,

where ::',2'.3_= sorrelation between. 1
L and 2 if 3 is csnst.ant.

vI. Femula for detemimng whetner the difference batWeen

two averapes is si nv;ﬂcam.

tqogovitabmaotviohi----omhtay %10)

where EA._ P,}:.. of average : L
g = standard deviation of scerea
n = number or cases, - S

VII\ . ’ T e o )
ZLA “jﬁ}k Sokrsusiabod i aan AN O (11)
. n ’ ,
 wheye x &5 any value - - - e

A is average
g = standard deviation.

BOFRI ISP RarsT RIS PR eEPedd RS (12)

A e

whore Eq= B,E, of ¢

Note: "standard deviation" is a more reliable measure
of the deviation of scores from theiy e.vemge
than "average deviation”, .

'I‘_ _,GF. VVARIAEILITY‘

Coefft, of Variability—-

VIIL, GORFFICIEN
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APPLENDTIX

E,

2UPILG IN STD,.

MATHLMATICS

JIX L iKS,

During the first term of this year the

Std. IX mathematices section of the country schoocl where
the main investigation was carried out, was put on the

individual method for six weeks,

They were handed out

weskly asslignments and they wrote tests at the end of
every two weeks, that i1s, three test- 1in all,

according to their ranks in total maths, scores:

In the following table the results are given:
the pupils are named by the letters of the alphabet

golumns 1, 2, 3 give sex, age, 1.Q. respectively.,

golumn 4

sives the average matha., scores obtained by

the pupils in the three quarterly tests written in
their J.C.

Q

g%lumn 5
(o)

year.

gilves the average maths, score obtained in
the three fortnightly tests written during the six weeks
of individual work.

gives thelr J.C. maths, symbols and the values
the symbols in percent.

MATHELATICS SCORES
Classa-
sSex method Individual
B boy Age I.Q. during J.C. meth, in
Pupils | @ girl J.C.year | symbol | Std. IX.
1 2 3 4 5 6
A B 15.10 120 (5] A 90 (F]
B B 15,10} 117 61 D 55 68
¢ B 17.4 109 56 E 45 61
D G 14.8 | 114 36 D 55 58
E G 15.6 114 36 E 45 35
F G 17.10| 103 35 E 45 31
G G 14.9 105 35 F 35 35
H B 18.2 97 27 H 10 9
Total 129.11 | 879 361 380 370
Average 16.3 109.2 45,1 475 46.3
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| From these data no conclusions can be drawn
but according to abservstion it asppeared that on the whole
this oilder age-group did better on the individual method
than the Std. VII group described t fore.

... .. _ The agsignments drawn up for this clasg contain
tiuch less explanatory matter than those of Std. VII. - -
Below are given the algebra assignments uged during the

Bix weeksjy note the different procedure foliowed as
regards extra questions for the better pupilss-. . .



Book Used: — “Elementery Algebra': Hall & EKnight, .

Geners) Instructions: The explanations given in these
T assignmente and in the text~book should be pread and resres
very carefully until yau eompletely understand bh@mg A

All questions marked with an A must be done by
everyone, In nddition questions B or ¢ must be aane.
Questions ¢ are more &iffieulﬁg

.a-i«,mq.

. FIRSD WEEE
‘UADRATIGAE_?ATIONS « Chapter xxv

Read: articles 189, 190.

Are the following aimple, pure quadr&tie or adfee&ed
equations?

5x+ 8 =05 35+ ?s » 4 =03 5% « 80

What suiteble names would ymu glve to eaeh of the fellowing
two equations?

%3+ 42w 6x 4
Xb‘: 4:%"*’ ,6‘3i )

To solve pure quadratic egquations is a very simple performe-
angat our real task lies with adfected quadr, equaticns.

Read: article 191,

o= '35

% = +6 or -6 bﬁcausa (+6) x(+6)-36 and also
("5)" ("5J 36- .

A ghort way of writing this 1s x= *6.

--wud-m.nmua'ad

westions A: Solve the following pure quadratic equations.
In each eage find two values for the unknown.

1. &%= 169, 5x° =v 125, 4x° - 16=0

2. (x~ 4)%= 9 (Taking the square root of both sides
you get X « 4 =3 or x « 4= ~5 from each of which
you can find a value f@r %)

3. 3M+6f,r@=ﬁy

There are three methods of solving adfected quadratic
equationss v : .

i, by factorising
2. by completing the sguare.
3. by arawing its graph.

We shall get busy with the first two methods for the next
4 weeke. The graphlical method will be left t1ll later.
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This 15 the shorter and easier method of the
two, and whenever possible you will use this method to
solve quadratic equations.

am le 1.: solve 3x° + ?‘x: -6= 0
= factaising, (3% « 2){x+ 3)
To make is easier 6 undorstand; let us wm.te A for
'th@f&ﬁt@fSknﬁandBfarxfz ,

then A x B

" Now 3L A=0, then A X B= 03 that is, th.e: equation is
 gatisfied by the valuée of & = O

Similerly if B= O, then A x B = 0
That ig, either A can be 0 vy B can be ©

/v the golution is A= Q or B= 0

W3x e+ 2=0, or =x+3=0

ple 2: . L
Solve 45:?" 3x = 85
1.0, 43%= 3 « B5 =
1.0 {42+ 17){x = 5)
--zlx't- 17- 0 arx« 5=

..x- .;.%1 or 5.

If you do m‘t. follow these twa examplés, read thk
explanations given in Hall & Knight, article 201,
If you still cannot understa;nd eonsult a friena or
. gome tc: ne,

' Exam les Xxv, Cay DE. 201, Noa, 13 - 20, 23, 25
Nos . 27, 28, 29. (See artiele 201, example 1)

OR

¢r Nos, 2’7’, 29 {See article 201, example J.)
 Nos. 31, 32, 35, 36 (These are equations of the
4th degree hnd each will have 4 rocts.
Vﬁee art. 2202, axample 1) B

vuh.ﬂg'nmu‘h‘m i

soLm_;g_on: BY THE METHOD OF "COMPLETING THE 8 HARE".

We ghall first phow how to eom.plete & sg &

To make #+6x B perfect square, we have to add 9,
then x*+ 6x+ 9 = (x + 3)%

What must be added to each of the fallawing t6 make
them £ perfecf. squ&rest :

x~+ Ax; x4+ 18x, x¥ .~ 14z, X - 10k T

Note ﬁhat eath time you had to &dd tha gquare of hslf
the coefficiont of x, _

8.8 X+ 18x becomes a perfect square if
we a&d(l..)" that is 92 or 81
And
x"-%x becomes a perfect square 1if we ad.d (—9-) to 1t

(because(g)is half of § )
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Now complete the fe&lawing squaras using this rulez- :
%%y 20}:, K - §K; B ,.g' - 5x, Kz"’ T %5- x
{Thoiyr answers nesd not be handed in, but if you are not

‘eertaln that thoey 'are aorraet, show them to me befare
Fou continue}. C

ﬁe shall now shaw hﬁw this method 4ia usea Lo salve
quadratie efuatians» : | .

SbiVe 2t - 6x 3 16 =0
’ -Tzanspose 16, x° - 6x 16 |
Add 3 to each side, x° =~ 6x+ 3 = 16+9
| ..(x “ 3) = 25
Take the square roct of ¢ach side
e X« B=10 0y K e 3= b
We mede the lefthand side of the equation a perfect
squsre by sdding the square of 1f the coeificient
of x to it; 1.e., the square of £ e 3% or 9
50 we also haa tc ‘add 9 to the 2 pight side.
If you £ind sny 4ifficulty in solving the following
equatione, refer to article 193 where this method is
, alae explained with éxamples. ' . o Lol
QUESTIONS A: 1) < Examples xxv a. pg. 194. All odd numbera
rom 5 - 19, Solve them by the meth@d of completing
the sguare.

READ¢ avticles 194, 195, The stepﬂ in article‘lgﬁ nust be
T undepstood gnd remembered very thoroughly‘

A: 2) EXamples XXVe Do pg. 197. Nos. 1,14, T
Sy 155 18, . '

Bt NoB. 95, 27, 29 (Simplify fmt as i ah@wn :
in Art. 196, ex. 13 o
R

G¢: Questlons in B and alsc Nos. 36, 3T

P S R )

This week we ﬂhall study what at firet sight
will appear to be & different method of solving quadratie
vquations, But i1 13 really only the methal of
xompleting the square in a shorténed form.

After simplification; a quadratic egquation can
have 3 terms at most: the teorm in x*, the term x and the
constant term, Henece any quadratiu equation can be e
reduced to the general forms.

- ax*+ bx +¢& =20 » '
where a; b, ¢, may have any numerical values whateVer.
If you salve axbr+e = 0 using the method of compbleting
the square, yau will find its roots o be x =

op x==2pYE % on gn ghort  x c bt V/Eoue
: 2o.
ortant  and must be committed

- This formula is yery im
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0 memory without delay,.
READ: artiele 198 (It is very important),

READ:s apticle 1992 here it ls shown how the above formula

T i used to find the rsote of any guedratic equation
by kke substituting numermeal valuee for a; by ¢ in
the fozmula.

- L At 1) Pg. 201t Solve Nes, 13 - 17 usimg the
" formula {Compare your angwers with those obtained by
fastorising).

égz article 200 very earefully.
2} Pg. 2@1, Noge 1 « 6, 10 » 12 (use formula),

PURE QHADRATIO EQUATIDNS are salved by extracting
the square rosts of both sides e.g. x*=81 /. x=t9

ADFECTED auadyatic equatians may be solved by three .

airfferent methodss«

1. By factoras: This 18 the sasiost and is used whenever
' o pﬁgsibiea

2« By $5ﬁ313ﬁijg the ﬂ@aarsav When you cannot I&ct@riee,
you use this meihed. 4in practice however you never
actunlly e@mnlete the square but you use the farmula.

3s By dr&w;gg & _grapht This methmd will be treatea later

(8 _WEEBK e shall b2 busy aolving & fow more difficult
BLLC Bqu&tians.

READ: article 2@@3. |
QUESTIONS At 1) . pgs 201, b, Nos. 1 = 3,

Ihe goﬁlawlna ia an example ef gn equation of the

Solves %+ Ox = 3x°

x> =~ 32"+ 2% = 0

xlx" » 3x+2) =

2z = 2)(x - 1) = .
‘Equate éath of tne three faectors equal to zere.

3 x 0 oy R = 2 0 or X - 1 = O
x:o nrzcr 1. '

QUESTIONS At 2) solve by factoras
L ﬂx +,4x = .
a?3xa+ 8x= 3x :

READ: article 202 b,
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PSTIONS - 3) pEs 201 b, Nos. 8 ey 11 {if %=5 18 & root,
Then x - 5= 0 38 o Tactor of %%« 39x+70=0

Heénee divide x - % fnto %3 « 39%+ 70 ‘and then fagtorise

the quotient in the @rﬁinary wey. .

A Pge 201 by Nos. 12, 13, 165 )
Pgs 201 by Nog. 1@ 19. ) i
 Pg. 201 b, Nos, 18, 19, 20, 21,
Pge 201 a, Nos. 39, 40 (%ea article
QOQ’ Exi 21)

" For mest 6f the time thipg week we ehall be
Dusy with a few problems leading to quadratic
equationa.

See Hall & Knight, Gnpter XXVII. READ
article 209, Example 1t X has two values:- 35 or =30,
- Binge the train cannob travel at «%0 miles per hour
. we neglect this value, the aarréét solution being
85 miles per hour. (Note: In article 209 they
explain 4 what the «30 m.p.h, means.  You may read
‘4t i you &re interoated.) S

See also exampleﬁ 2y .3, 4 Onn page 21@._
; JPSQ 211 NBS; 2, 3@ 6, 7i

B P Qll* hﬁsk 13&
Ct D& 2113 ﬂ&s. lj. 16; 19; 23,

If you undcrstan& everything well so far,
you will be able 6 solve any quadratic equation;
and this 19 quite sufficient for dur pusposes, Bub
‘it will more than repay the trouble to cond der a
few interesting pointe about the roots of guatratic
,equﬂtiQnSbbw

On solving x~ = lax-rlé O we £ind its roots to be 8- or 2
Now the sum of Lhe roots s,¢s 8+ 2= 10, whieh is the
gogfficient of ¥ Wibh the gisn changed,

A;sa'the pﬁﬂﬁuch of the roots, 3.6. 8% 2= 16 which 1s

“he abave two eenclusians are true only if the coefficl-~
entd of x is wnity., Hence the equatxon 4x%+ 3% - 10= 0
must £irst be written in the form x*+ ¢x « 48=¢
(dividing both sides by 4) and then we can #ay that

the sum of its roots = =i
and Lhe, gra&uat O its f@QﬁS-.-%g

H

READ: article 339, pge 313, There the roots of the
© general guadratic equatinn Ax*+ Bx + C = O are taken
and then the sum and product are calculated. -

. © These two results ave very  important for they may be.
- used to cheek the solution of any quadratic equation
in the form x*+ £x+&£=0by seeﬁ.ng whether the sum of
its roats---and the product =
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2) solve the following equations and check
your answers by finding the sum an& product
of the ragts'

x*+ 12:_;;+ 35=0

%% + Gx = 12
6x* =5x+ 6
ﬁz': =9

Before concluding this wesk with a few .
miseellaneous examples on quadratic equationa, we shall
discuss another interesting polint.

Solve 3;: « 2x+11i = O using the formula

S ¥a

' Now aince it is impnaeible to find the squars:
“poot of a negative quantity, the roots of this sguation’
will haw t0 be lefd 1n thia f@rm.\ We say the roots

are I@AGENAHE
btJb 4a

Thus' the farmuia x= uhe quantity,

b* - 4oe, tells ue whether the rosts o raots of thé equation

are

if b = dat is peaitive, ‘the r@ots are real.
ie b‘ -"A&¢ is negative, the roots are imaginary

gﬂﬁﬁTiﬂﬂﬁfﬁ§MMi) Bay whether the roots of the following eqns.j
e 7 are resi @r,imasinary» : |

3Xv‘~ BX.+ lQﬂvu@; _~5xv+é 43"¢ 15 = o, - .
Bz o+ JGx -. ﬁ3, ;

READ: article 337, 338 on page 312 for further interesting
- points mboub this quantity H-4ac |

Ay 1) _ Solve by completing the square:

&) ax‘. “x+¢=0
B «-23;- - 4 x>

2) solve by faatars 1f’pﬁﬁﬂlble, otherwise
using the formula (answers correct to 2 decimal places
1f b* - 4oe is not, & perfect square). (Check 2 of thém).

8y B(x + §). = 6%
b) 12x‘+ EBKK + 10

l .
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O FTET 5 = 2

4) 2x* -3%x =1=0
e) 3x~+ 4 + 8= O
QUESTIONS B:

1) Solve x> - 1=0 (factorise first and then use
formula for the one factor).

T e S-S 1 ¢ T

QUESTIONS Gt
1) The gquestions in B,
2) 3x% -2ax -bx=0
3) 216 - x’ = 0,

- ks ek me W W ae
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