
rHE RETATTONSHTP BEN{EEN CTASS $]ZE AND STITDENT

ACHTETMiÍENT TN $EIECTED GRADE TX CLASSES

ÏN THE ETGH SCHOOTS OF MANTTOBA

A Tkaesis

Presented to
the Faeulty of Graduate $tudtes

The Ïlniversity of Mar¡itoba

ï¡¡ Partåal" F\r1fåll-ment

of the Requårenents f,or the Ðegree

Master of Edueatton

by

Feter Fred Kuteher

January Lg6g

c Peter Fred I(utchey 1969

ffiñÉ-Fis/ry

.îï"îñi^úé"è.#¿b
*:.u4 ^\-- ,

..-i{- I

fuurn*o*ç



ABSTRAET

fhe matn plÅrpose of the stud.y was to attempt to deter*

måne the relatåonship betr+een elass slze and student aehi€Ir@*

ment in Grad.e lX elasses 1n the lrtgh sehools of Manåtobau

ResBondent elasses were seleeted from sehools outsÍde of Met*

ropolitan hlfnnlpeg and the eity of Brandon,

The data eol"leeted from the reeords of the Departne¡rt

of Ed.ueatlon of the Provlnee of Manåtoba provlded. informati"o¡l

about 63181 students ån e61 elasses of l"trO sehooLs'

Str¿dents were grouped on the basås of tfiree eri"teråas

number of Grade lX eLasses registered ån the sehoolu number

of students enrolled j.n the el"assu and the quartile d,1str1*

butl"on of abålåty,

0omparåsons &rere mad.e of the pass rates i.n eaeh elass

sLze by applyfng the pass-fail erlterion and the aggregate

ruark eråteråon to the whol"e set of examinations on the basås

of school eategorfesu all studentsp æd the quartfle d.fstrl"*

bution of abflity. Comparåsons were also nade ån eaeh sub*

geet on the basis of'sehoo1 eategoråes, aII stt¿d.ents, and the

quartlS-e dåstråbution of ability, Finally an analysfs of

eovaråanee was performed. on a ten*percent rand,om sampl"e to

determtne whether ar¡y sågniffear¡t dåfferenee ån aehievement

existed when abiS-åty as determlned by inteJ-lågenee was co]le

troLled"



Resr¡}Ès of the eomparlsons were as f,oltows e

L* There vras 3Ìo sågnlfåeant dåfferene@ ån pass rates ån any

seþoo} eategony uslng either the pass*faåI erlterion @r the

aggregate mark eriterfon*

Z, Students of abov€*rr€diân abil"ity aek¡leved sågnifíeantly

higher pass rates ln langu.age fn targe elasses* Thefr aehleve*

mer¡t ån the other sÌåbjeets tested was not sågnifleanttry rel"a*

ted to elass sXzeø

3, Students of below-mêdåâs¡ abåI1ty tended to aekÀåeve sågni-

fteamtly hlgher pass rate$ in smal-Ier elasses l¡r languageu

mattrematiess æd seienee" Theår aehåeveme¡rt l"n soeiaL studåes

kras not stgnifieant}y affeeted by class size.

4. The analysås of eovarianee wltlr abålfty as determined. by

intelllgenee eontrolled i"¡rdåeat@d that there was no stat¿s*

tÍeally strgnlfåaant di"fferenee 1n tk¿e aggnegates of, marks

obtained by students Ín any eJ-ass såzeø

Beeause of these resìÂlts, the followlng eonelusions

were reaeheda

1 eLass såze ås a signlfieant faetoz" in the aehlevement of

students ln J"anguage (Haellsh) 
e

2" elass size 1s not a sågnåffeant faetor ån the aehievement

of students j.n soeial studf.es g

3, Class såze fs a sågnifåeant faetor j.n tlie aehieveme¡rt of,

students *n mathematåes or seåenee only for students of

below-median abil-ity,
åv
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ÇHAPTER T

STATEMENT OF THE PROBTEM A}TD ÐETINTTTON OF TERI'ÍS

T. TNÍRODUCTÏON

In recent years there has been a large growth in the

hÍgh sehool enrofunent in }fanitoba" Ttrls lncrease has been

caused. by a nunber of faetorsc a slight lncrease J.n popula*

tionu a greater emphasis on the need for a hish sehool

edueation in order to enter employment, tbe raising of the

sehool-leaving age from fourteen to sLxteen years, and. a

greater dlversification of the types of education offered

to students, The lncrease i.¡r enrolment has brought with it
a nu.mber of problêHSE Anong these are the necessity of

building sel¿ools røfth a greater varlety of prograrunes and

of staffing these schools with eompetent teaehers,

The buildlng of schools and the kuiring of teaehers

cost moneye and all levels of government have become acutely

aware of the bigh eost of ed,ueation. Increased taxation is
eridence of this high eost level. The fed,eral government has

inereased grants to the provÍnces for the purpose of Ímplemen-

ting trafnlng progra.mmes in which }fanitoba has shared' The

provincial government has instltuted a revj.sed system of grants

to school dívisions for the establfshment of a foundation

system of edueation* Mrxrfeipal governments have been forced
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to ånerease taxation beeause of the lnerease in their share

of support of the system of edueation in the provinee,

The growth in enrolment has augnented the demar¡d for
teaehersu thus eontributing to a teacher shortage which has

beeome especially severe at the hlgh sehool Level.

These factors, eoste spaee shortagep æd teaeher

sfiortage, d.emand. that the best possíble use be made of the

supplies: availabl"eç that the greatest value possible be

obtalned from the money spent on educatlon, froru tbe spaee

available, and fro¡s the teaching foree, Slnee the effeetive*
ness of a system of education is often measured, by the acl¡leve-

rnent of students in a set of exa^mlnationse 1,ê, by the stud.ents8

pass rate, a stud.y of the faetors affecting the achlevement

of students fn a set of exa¡olnations could provide ånforma*

tl"on whÍch would allow ed.ucational admfnistrators to effect
those practiees wbieh wou1d. produce better resultsa æd thus

make better use of the resources which are avaÍlab1e, Resent

experinaentatlon wtth new organj.zational patterns such as tea.m

teaching lndicate a seareh for systems whleh mieht prod.uee

results better than those aehieved by systeüis presently

utilized, tühÍle åt nay be that new method.s of, teaehing ean

produce better results than old methods did, Lt ås also

possd"ble that teaehlng effeetiveness ean be increased by

making ehanges other tk¡an in tbe nethods of teaehing" For

lnstaneee 1f åt ean be shown that there ls a relatlonship
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bet¡reen elass size and. aead.emie aehievement, a more effective

dlstributlon of students into elasses eould be mad,e, and sucl¿

a redistribution night prod.uce a sågnificant inerease in the

academie achíevement of the students coneerned.

TT" $TATEMENT OF TITE PROBIEM

Maln Problems Is there a reLationshlp bett¡reen class

the aeademic aehievement of stud.ents as measured by

rate obtained in a set of external exa¡¡inations?

Ë¡¿þ=LqgbLernga (1) Is there an optlmuna sfze of class

students ean achfeve higher pass rates ån externaL

tions? (2) l{hat ås the best class size for each of

subjeets used. as the basfs for this study?

size and

the pass

in whleh

exeml"na*

the four

TTT, TMPORTANCE OF THE PROBIEM

fhe anslrers to the stated questions could be of great

benefit to ad¡rinistrators, school boards., and. even Bov@rn*

ments" $ehool prÍncipals cor¿ld use such knourledge to deter*

mlne class size and teacher workload. School adminåstrators

eould, use it to make the best use of space presently avaiL*

a.ble and to determine future requirements" The lnformatj"on

eould. be used. as a guide in future building prograrnnes and to

the nunber of teaehers required," Departments of Edueation

eould. use such lnformatlon to assÍst i"n planning for and

ealculating the costs of educational programmes.
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The reLati-onship between elass sfze a"r¿d aeademie

aeh¡fevement esuld. have an effeet on the number of teaehers

needed to teaeh any given number sf stud.ents' Skrould large

elasses prove to be as good. as or better thar¡ small" or medium*

si.zed cLassesp æd åf other faetsrs dåd not make small elasses

preferabJ-e, then the number of teachers requíred to teaeh the

students 1n the hlgh schools of Manåtoba would be eonsid,er*

abty smaller. fhe nr¡mber of etrassrooms neeessary wouLd alss

be deereased, rcåth an atte¡rdant deerease in equipment and.

suppl"fes" Thus an o\t'eraIl towerång of eosts wouLd take plaee'

Oonversely, if snaLl elasses paoduce a better aeademfe aehleve-

ment, the opposÍte eould aLss be true, unless other faators

di"ctated the use of larger elasses"

rv" DEFINTTIONSe ASSUMPTT0NS9 Ï,ÏMïrATïON$e
ATID DETTMTTATIONS

Le€å¡rl_ti"on€.

gLass si.ue. Fotr the purpose of this study elass stze

refers to rrthe rumber of pupåJ-s reguJ-arly seheduled to meet

in an admfnistrat*ve and ånstruetÍonal unåt, known as a elass

or eLass sectfon, generally under the di.reet guidance of a

sfngle teaehertorl

SmA1]"*Slags" For the purpose of thls study a sma1l

1*Fred, von Borgersrodeu
E_dl¿CaËioagl Beseegehn ed, hial-ffioîlTffiå p. LgZ*

t$e1ass Size"¡8 Blerrelopedl"a of
ter s* Monroe (ffi::
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(Category I) el"ass refers to a elass eontainlng twenty or

fewer s,tudents,

Medlr¡¡n=slzed e].asË. For the purpose of thls study a

medium-sized (0ategory If) elass refers to a class contain-

ing frorn twenty-qne to twenty-nine students.

legee- slaså. For the purpose of thÍs stud.y a large

(Category III) class refers to a elass eontainlng thirty or

more students.

Aþove-gveragg-ab:l.L:Ll:¿" This refers to the ability of

students r¡¡hose I.Q. fs in the fårst quartile'

HiEh-averags -êb1l-itv' Thf s refers to the abllity of

students whose I Q, 1s in the second quartlle'

Lorø-averase aþilitv, Thås refers to the abllity of

students nhose I.Q" *s in the third quartile'

nefow*averaEe a¡l ' Thfs refers to the ability of

students r¡hose I"Q, ís in the fourth quartÍLe"

Department, of Edu atlons" The term Depart*

ment of Educatlon exarninations refers to exam:inations set for
the Department of Edueation by a eommittee of teaehers ar¡d,

sehool lnspectors, In thlS study these exa.¡ninatlons were

roråtten by all students and were marked. externally by a

eonrnittee of teaehers chosen for this task.

-A.ssr:mptions

It ås assr:.med that Department of Educatåon exa,¡nfna*

tions are a valåd test of aead.emfe achievement, It ås further
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assuaed that only laek of knowledge and not some other faetor

sueh as ilLness made any student aehieve poorly in any of the

examÍnations used. in this study,

I,Í-nitatÍons

Other faetors enter fnto aeademic achlevement besldes

class slze. Some of theses æd the way in whieh their
effeets wíIl be minfnlzed in this study are as folLowsa

(1) fêggher fae-tor, fhe teacheras ages sêxe ed.ucation,

and. experlenee coul"d affect his method of presentation and,

the studentss respons€E Howevere since the sampJ-e is quite

large, 1t is quite wrlf.ke1y that any large nr:mber of students

rrere pl"aeed 1n sueh a sltuation that they !üere affeeted by

only positive or only negatfve factors6 rather, it is quite

likely that, where a large number of teachers and students

ls lnvolved, differing teaeher eharacteristfes tend. to

neutralize one another.

(2) lbvs.i_qal suqfoun$inEs. Good. physÍcal surround.ings

such as new school buildings and. other facillties could

affect a student positi.vely by creatÍng with:in him a feeling
eonducive to good. aeademie aehievement. Conversely, poor

physlcal surroundings eould be expeeted to affect the stud.ent

ad.versely, Howeverp in view of the large sample, it Is
unlikely that any large number of stud,ents were found to be

in poor physåcal surround.ings wh:ile at sehool' Furthermoree

the extensive building progra.m at the high sehool level in
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Manltoba 1n reeent yeae"s tez¡d.s to minimåze this possibility*
(3) IxuCluenee of ParegrtF' Farental infltxenee ean be

eåther posltive or negative' Some parents, rieh or pCIore

tend to enaourage their ehildren to obtafn as mueh edueation

as they eanä others, for varlous reasonsu tend to d.iseoLrrage

their ehÍldren from pnoeeeding to h:igher edueation. It nj"ght

be argued that well-to-d.o parents eneor¿rage their eh:il"dren

norep md are better able to provide higher edueation" Stud.*

ies þ¿ave sholry¡ a eorrelation between tl¡e finaneial status of

the parent ar¡d the aeademle aehi-evement of the ebåLd. Hor,rever,

the sehooLs ehosen for this study are those i-n areas too smalL

to have separate sehools for ehildren from different ffnaneåa1

strata of soeietyo Thus 1n all eases students from parents

having one kind. of finaneial baekground fiave been thoroughJ-y

mÍxed wÍth those having otk¡er ftnaneiaS" baekgrounds"

(4) Pupll-éptsEeËlg* A student mlght feel that lee ås

not j"nterested. fn the su.bjeets that the sehooL ås offering"

He may wish to take others whicF¿ the sehool, for wLratever

reasone ls not able to offer" The resulting l"aek of Lnterest

eould affeet the attitud.e of, the pupltr to suekr an extent tk¡at

l¡e would aehÍeve more poorLy thar¡ he otherwåse t¡ould,. It fs
felt that, wåth a J-arge sanple, the body of pupils rr¡ho fall
ånto tlrås eategory u'å11 be more or less evenly dåvided aerong

varlous elass types" It is also eonsld.ered r¿nLfkely that the

pereentage of dissafisfied puplls in one I.Q" level wåIl be



any larger than in any other.

Delimitations

The d.ata eolleeted for this study have been restricted

to schooLs outsfde of lufetropolitarr Winnipeg and the city of

Braridon. School-s north of the Swan RÍver Valley were also

omitted, Clty schooLs have been onitted from this stud'y

because in citfes people tend to llve ln l"arge soclo-eeononie

or ethnie groups, These groups are often large enough to

provide the maJority of students for a schooL" This wouLd.

mea.n that students from one sehool eould have a baekground

conpLetely different from that of the students fn another,

and thus different attitudes and dlfferent opportunities.

Thefr exa^mination results could be dlfferent beeause they

had a different experience to draw u-pon and. not because thelr
ability to aehieve was different' In smalLer centres of

populatlon there are fewer schools, also a greater mfxi"ng of

the populati.on; thus there will be more heterogeneous popula-

tíons and more heterogeneous elasses'

SchooLs north of the Sr+an River Valley were o¡nitted

from this study because they present different sÍtuations

i*ith atypical popr:J"atioïtso For the sarne reason prÍvate

schools and Ind.ian schools were omitted from the study"

Continuation schoolse o[€-roon high schools, and all
other schools not large enough to have a separate Grad.e IX

class were also omitted fron the study beeause $xhere there
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ls more than one grad.e ån a classroom the såtuation l"s quite

d.Ífferent from that in the single*grade elassroom" The

teaeher i"n sucFr sehools ea¡not teaeh any grade ful"l tine as

i.s the ease ín all schools having a separate room for eaeh

grad.e. Beeause conditlons in these sehools are d.ffferent,

a^ny comparison ineluding these schools t¡¡ould. be an unfaÍr otl€o



CHAPTER TT

REVTEW OF THE LTTERATTJAE

Th¡e purpose sf thls ehapter 1s to surv@y the related

Literature to determine eonelusfons and researeh methodslo€¡r*

Thås trs done J-argely on a study by study basfs, Thås ehapter

also d.raws es¡relusÍons from prevlous studåes as to the trends,

if any, in t'þ¿e resuLts obtalned.

T. STUDTES COMPIETED PRTOR TO 1960

Tlre hi"story of researeh lnto th¿e relattonshfp between

elass sJze and student aehievement began wlth J. Mu Råee, the

¡îfattrert¡ of aehieveme¡rt testlng* Af,ter studying the results

of aråth¡netle tests admå¡¡istered to 6'OOO elementary sehool

pupå1s ån eig!¡teelr etrementary sehools lr¿ eåght eitåesu he

eonaLuded. that aeFrievemesrt had trittle to do witÏ¡ elass sl"ue,

Beeause no attempt had been made to eontrol- varíables or to
gåve advanced statfståea1 anaLysis, no generaJ- eonelusions

eouLd be d.raw¡r f,rom this study"l

From that ttme ur¡tll WorLd War I various other stud.les

lnto elass stze-aehÍevement rel-ationships xdere undertaken*

In one sf these Charl-es Earlasr2 *ras the fårst to use stand.*

Lff, M. RÍce* ssEdueatlonaL Researehe A Test-fn
Arithmetåep" The &r¡ne FCIeIV (Oet'e 1902)a ÞF' 28L*297*

2charles L" Har3-ane ltSåze of C1ass as a Faetor fn
Sehoolroom Effieieneyu tN Educat-l-oneL &l$lnfstratlon gnÍL
Sl¿pexvl_qåqns I (Mareh, LgLil s PF. 20J-299"
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ardåzed tests to relate enass såse to aehåevement'

lfudelson probably best su:nmaråzes ånvestfgation Ínto

tbe el"ass slze^aehievement reLatl"onshlp untlL the Fårst kfornd

War as foLLowse

Tt¿e results of investi"gatlons eondueted before L9L7
åndfeate that, ån generalu unless elementary school
elasses exeeeð.ed forty-ffsq or flftyu there Ís no clear
evåd.enee of dåninfshed effåeieney' Thus f,ar, however,
there has not been talcen lnto eonsideration a nunber of
faetors whi.eh may reasonably be expeeted. to affeet the
results of teachfng, No devLces $tere then aval"labl"e
for measuring some of these faetors. Progress had gone
about as f,ar as åt Ï¿ad the neans of golngg eons€quentJ-y
after TgLr*L6 there rúas a 1u11 of four oi"fl"ve years
whi"l"e edr.¿eational scåentåsts were denivfng, refiningu
and sta^ndardåzlng lntei"lfgenee a^rìd. aehlevement test
meteriaLs. When experinentatlon xüas resumed about L92Oø
these powerful lnstruments were at hand to ald inves*
tfgators ån measurlng faetors"that theretofore they
had not been able to eontroL"r

After lforl"d Ìfar I, ånereased e¡¡roLnents and risÍng
eosts ånitfated more studles fnto the questlon of elass såse*

student aehlevement reLationship, These post-war studåes may

be eonsldered more slgnlfleant tt¿an those preeedång them

beeause the seientifl"e eonduct of the ånvestigatÍons was

muet¡ ånproved, Some attempt was now betng mad.e to palr the

elasses ar¡d to take pupil lntelllgence lnto aeeount,

In spite sf these åmprovements in researeh methodotrogyu

the results were as fneone}¡slve as bef,ore" After revÍevtr*

ing studi.es of tFre perfod from lforLd hlar I to the måd 19308s,

3Earl Hr¿deLsone eLass Stze at the C 1eee Level
(l4fnneapoIåse Unåversåt . 1p*19*
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Otto eonelud.es e

The experimentat evådenee produeed during lhis pqrlod
n¡as eonfltetlng in nature' In general, unless elass
såze rose above 45 or fO studentsu thei'e appeared to
be lfttle slgnifåeant relationshlþ between size of
elass and achievement as eommonly measured by sahools'
Ifu 1n ffnal su¡nmary of all studlese a"r¡ advanfiage l¡Ias
to"be noted, it aeerued to thre J-ange elasses.T

Between L935 anA L960 felu edueators eond.ueted. reseaneh

lnto the relatlonshfp between eLass stze and pupil aehåeve*

roent, There were durfng thls perlod, Froweveru severaL surveys

of past researeh. Fåndångs r'rere låttle dåfferent from those

oþtaf¡red by earlfer reseatrehers, türlting in the 1941- edftåon

of tbe En_e_yclopedÍa gL Eduea$åonal BgË_eareh Otto and Borg@rs-

rode statee

On the basfs of erlteria used l"n the experÍmentaL stud.les
published to date and ur¡d.er typleal group teaehing proog*
dures,u mere si"ze of elass has l"lttle signf.fJ.eant lnfl"u*
enee on edueational effåeteney as measured by aehievement
åsr the aeademie subJeets,2

Tn l9fou in the same pnabllcatåon, Otto revierued the

more Smportant studåes and eoneludedc

0f the 73 studies L6*k pereent were reported, as
sågnffåeantLy ln favor of large classes u 23"3 pereent
fn favor of J"arge elasses but not sågnlficanttry sou
38,1+ pereent Ln-favor of neitheru W;8 pereent- ln favorof snall el"asses but not signifieanËIy sou a¡rd 4"1 per-.
eent sågnifieantly l"n favor of smalL classesu 0f the 2k
eontrolled studies the eorrespon$ing pereentages are
ao,8e zg,ze zg.ze L6*6e and h"z*o

-Henry J. Otto et ...AL, * Class Såze Faetors ån Elemgn*
$êEr s ch"ools 

- 
( Aus tråa affieåsî€ffirffiaffi, Tgffiffi "

'Ifenry Jê Otto ef aL@ * CLass Såze Faetors ån Elemen*
sEþo ol- s 

- 
( Aus trå a e ffie å sl€ffirGaFiæ, Tgffifffi "

5o^**-- t ¡n¿..8-^ ^*-, ñ*--: ñ^--^---^r ^ ro^q - -- ^-{Hgqtry .I, 0tts ar¡d Fred von Þorgersrod.eu rs0lass Såze,
ÞcyeLopedla gf Edueatlcnal EeeeaäEhe ed.s ltal"ter S" Monroe
(Nev¡ Yorke MacmlJ"lan Cou e 1941) p-p* 2L5"

fttenry J, Ottoç tsClass SåzentB Eneyelonedtra of,
Researchn ed.. !üatrter s" ¡¿onioe@

o(Jø

¡8

of, Eduea*
tional Research" ed
õffigFo'Fñ-å:"2.

v u ev q rJ-¡ð(ãù Ð WL ¿tV c ¡:r¡,Å\rJ tiJ-t, l.rEt¿.Ä@ \J.L Xrf¿l¿Ltd.,
ed. lfatrter S" ¡¿onioe

õ¿ñîTgF



r"3

ÏTe eoneluded ti¿at $son the v¡holeu the statiståea} find-
Íngs definltely favor large elasses at every Level of lnstrue-

tion exeept ttre kind eægartew'u "7 This eonelusion was atrso

reaehed by shane and Po1yehrones8 Ln L957a ffid by Goodladg

in Lgt8"

By 1960 researehers were dubious whether a simple

answer to the elass Slze-aehievement queStÍon existed. Even

lf students aehleved hig!¿er ån a eertaXn slze of elasse 1t

eou1d not be stated eonelusively that the såze of the elass

alone was responsfbLe fon the d,i-f,ferenee. Regarding this

matter Pfníster statese

Íf, elass sÍze is effeetiwei-y isoJ"ated frorn all other
faetorsu the lssue beeomes simply (or perhaps not so
sinply) "wl¡ether the presenee of a greater or 1esser
nrimbeþ of r¡¡arm bodies i"n a room affeets the learning
of those assembled in the room'".eIass såsep &s a
single faetor, may be beside the polntå As nearly as
T ean determlñee psSrehologÍsts Frave not 8lven u.s any
coneluslve evidenee that the mere nr:mben of pensons
Í¡r a room llstenlng to a l"eeture has any effeet upon
the learning of a normale Ðorì-psyehotle fndi"vLduaL.
They i"nteraet vrlth eaeh otF¡er and wit}¡ the instruetor,
But- that 1s another matteru Cl"ass size ls"qn1y a
llmiting faetor, not a determining faetoro¿u

!Tbi.d,, p, zL1,o-oHarold G, $hane a¡rd James Zn Polyehronese 080Lass $izer¡8
Brcygloped.ia g![ Ed.ueationa]" eF-eareh.r-edu lfalter S" Monroe
(New Yorke Maemlllan Co" s L957) s Þ. +27"

9Jof* l" Good,lad.u ¡sGlassroom Organization, rt Engggf-slgdåê
eå Edueational Bsê-earebi ed." eb¿ester W. Harris (New Yorkeffiemffiäïffiä zz4,

10Á.11ur, 0. PfnlsterT r¡RevÍew of Researeh on CLass
$ize"!s AIt&gêL eonferenee on Hleher Ed.r¡.eation í¡r Mi=sþÍge¡xe
iu"l "üu "?ffirTffi ffi ffio a-¡acæ6Ð, ffi éø
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Beeause of the coneluslons of prevlou.s researeherse

oirly one relativeJ.y reeent study from the pre*L96) period

(the Spitzer study) has been eonsidered ån any detaíJ-*

TT, THE SPITZER STTIDY

ln 1953-4 Spttzer made a study of aLl third*Brad.e ar¡d

slxth*grade cLasses fn Ïowa eftles of IrOOO popuLatåon or

o\rer whtch had partfeipated ån tlre L9l3 arlminåstratfon of

the Iowa Every:PupiJ- Tests of Basfe SkiLls,ll
Data were avaiLable for th third*grade elasses ancl 85

sÍxth*grade el"asses, Cl"asses rüere deffned as followse a large

class had 30 or more pup13"s6 a smal1 class had 26 or fewer

pupfS-s, 0nLy 50 smaLtr and 26 large elasses were used fn the

study beeause of the limj.tations ímposed by these definåtioffrsø

The achievement å¡rstruments icere a battery of four

tests eall-ed the Ïowa Every-pspll Tests of Basl"c Sk1l1s"

Test A s¡as a test of readlng eomprehenslong Test B was a test
of study skillsg Test C was a test of language sk11-1s5 and.

Test Ð lqas a test of arithnetie skilLs,
The average seores mad.e by each elass fn each of the

four tests were used to deternine the rel-ation between class

såze and achievement 1n the four areas of ånstructio¡1"

Spåtzer f,ound that at both grade levels three of the

lXHerb"rt F" Spåtzer, tsClass Såze and Pupå1 Aehåeve*
ment in El"ementary Seþoo3"su,3 E1.grnentêgt¿ S_qbggå t_q¡¿gnaå,' LV 2
(0et. s L954) s pp,- 82*86*
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four tests showed resuLts favorång the small eLasses* At the

third-grade level no dlfference was greater than one*tenth

grade, a d,åfferenee too small to be eo¡rsidered signl.ffeant*

At the sixth-grad.e level no dlfferenee was statlstieally
sigpifiemtc the elosest being only at the 2o pereent Level'

$pitzen eoneluded., therefore, that el"ass s5ze, within the

range studÍ"ed, røas not a faefor 1n aeademie aef¡levement"

IrI. STUDIE$ C0MPLETED STNCE L96O

l¡trere one seekfng a general eoneluslon from past re*

seareb, kre çrould be fneïlned to agree that rsinvestl"gations

have faiLed to prove that elass såze is an lmportant faetor

in deternS"nlng edueatlonal effåcieney 1n teruns of pupil

aehÍevementuu,l2 Thls eonelusfon x.Jas also reached :n r9ól+ by
1?

Mennltå*Je who had traeed. researeh about elass sLze related.

to aeademie aehievement that fiad. been earri.ed. out from L896

om¡ard." He stated that researeh F¡ad, shown no sfmple a&swer

to the elass sluc-aehlevement questÍonp md that otlaer

f,aetors sueh as grade level, subJeet areau abåJ"lty of, the

pupile and abillty of the teae}¡er t{ere lnvotved"

Sinee L96A there have been severa.l experfments attempt*

ång to rel"ate elass sÍue to pupil aehievement" Beeause these
lzM*rluy E" Irwån, tsEd.ueators Have Not So1ved tÏ¡e Glass

Sfze P:uzzLeem Nationus SetrooS-su Xa 6g (Dee"s 1932)p P. 23'
13D*1ul J. Mennitip o'A Study of the Relatlonship

Between GLass Slze and Pupil Aehievement ån the Cathslie
Elementary Sehoolûî (r:npublished, Doetorcs theslsa. lhe Catho*.
llc-univeþslti of emerå"ea, Idashington, Duco e L9ð¡+) a pP' J8*[to*





L7

results showed Grif,fln and Bowers that both groups had almosf

Ídentieal" 1¡rcreases in mean seores 1n the oral test and. åd.en-

tåea1 deereases in ercors in the short*answer written tests*

They eoneluded that, within the seope of their stud.y, l"earnÍng

was not slgnåfåeantly affected by the sfze of the group,

V" TTTE FEIDHE"TISEN STUDY

Fel"dheusen of lftrseonsin $tate College used 1O0 sopho-

mores enrolled 1n an ed,ueatlonal psyehology eourse for his

study,lt lfe divfd.ed them into one large elass of seventy-two

students and. one snall group of twents-eåght stud,ents" Twenty-

two stud.ents from eaeh group were used as the experimental

samplesn

All the students were gåven two pre-term and. two post-

term tests" One was a st¡ort*answer test on the prfneiples of

edueatÍonal- psyeFrologyg the other was The Mlr¡¡resota Teaeher

Attftude Inventory" The larger group attended three mass

Leeture-d.emonstratlo¡r sessl"ons per r'reeks æd separated into

tv¡o groups for one weekly dl"scusslon sessÍon" The smaLler

group met together all four tl¡oess md reeeåved. the sane

leetu.res and denonstrations*

Feldheusen found that there was no sl"gntrfieant dlffer-
enee in the post-test aehfeveruent of the two groupsç however

L5¡nto* Feldheusenu ¡tDoes elass $åue Makq a Dåfferenee?t!
EdTrca.!¿-epal Exe-eptívSes Óvenvlewe IV (Jan*, 19óJ) , p. 16"
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after a eovaråar¡ee analysis of the pre*test and post*test

nean seores from The Minnesota Teaeher Attltude Inventory,

he found a signÍ.fÍeant relationsh:ip in positÍve attåttrdes

toward.s teaehtng and ehåld development ån the small elass*

VT* THE Í{TLüTA}4S STT]DY

WålLfams of MlchÍgan State Unlverslty wrote a thesis

Ln L962 on his experiment to d.etermÍne the effeets of dff,f,erent

elass sizes and. seheduling sn the edueational development of

stud.ents in hlgh sehool pfrysíes, ehemistrÍa and. senlor Engli"ir*16

In the experlmental sehool elass size varied from 6O to
10Oe while fn the eontrol sehooL, ehosen by the state eduea-

tion departnent, elasses were of approxfnately J0 puplls eaeFr*

PupåIs Trere seleeted on the basis of the number of high sehooL

and eol3"ege years eompleted by the parents" Såze and Loea-

tion of the sehools were made as nearly equal as possible"

In the experÍmental sehool the students met fn double

perlods twlee a week together wÍth one snall elass (from 6 to
2h pupils) semlnar for eaeh pup1l" Laboratory elasses ïrere

held for appropråate subJeets. ln the eontrol" sehool" students

rnet flve tfmes a week Ín fo-månute peri.ods, again with 1abora*

tory elasses for appropriate subjeets"

The aehievement ånstru¡aents were those provlded by tlre
Åo0larunee M" Willlanrs, tsAn Exploratory Investigationof the Effeets of Class Size ar¡d. Seheduling Related to-AehÍeve*

ment and Motívational 0utesmest¡ (unpu.blished DoetorEs thesl"s,
Miehigan State tnfversity, East Lanslng 3 Lg6Z) p pþ* L6-r3" "
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state edueation departnent, Pre-achievement measures Þ¡ere

obtained for aLl three subJeets" For ehemfstry, a state edu-

eation seore in biology T{as avai.}ableg for physies, a Grade X

maths test seore nas availableå in senior English, ti¡e results

of a jruiior English test were used, (It ivotúC have been d.esi-

rabLe to have had pre*achfevement measu.res 1n the appropriate

subjeets, but this was lmpossible,) Post-achievement seores

were obtained. by the use of ar¡other BagLlsh test and a l¡lord

Rating List whlekr measures r|Aeademic Self-Coneept¡8,

Uslng anal-ysis of eovarianee to eontrol lntelllgencee

pre*achievementp ffid motlvation ån eaeh of the three subJeet

areasu Ì{fllfarns tested nine speeifie statlstlcat null hypo*

theses" He found signffieant dlfferenees 1n statlstieally
adjusted aehteveruent outeomes i.n &rglish and chemlstryu but

none Ín physles, In &rgLish the results favored the experl*

mental- eonditlons (large elasses), wh-tle 1n ehemistry the

resul"ts f,av'ored. the eontrol eond.itÍons (small eLasses).

Ihe maJor eoneluslon reached by lfåll1ans was that elass

sjze¡ âs a variable, does affeet the teaehing and learnJ"ng

situatlon, He di"d, howeveru qualffy thls by statfnge

Due to eertain eoneesslons neeessary to experfment in
a field setting and. neeessary assumptåons regard.ing
aehievement measures, lt was Lmpossible to separate
suffÍeiently the full effeets of elass strze on instrue*
tlon and learning and mottvational outeomes" However,
a&¡areness of the importanee to teaehing of manÍpulation
of eLass slze (w1th the attendant seheduLe shifts) ïIas
íncreased,17

17rþåd"u p, 55*
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VTT. TTTE MENNTTT STUDY

Menyrltå of the SatÌ¡o1le TÏníversÍty of Amerfca maele a

study jn L96l+ of the relatlonshlp between el-ass stze a::d

pupll aehlevement !n the elghth grade elasses ån the sehool"

systems of the Dioeeses of Harri.sbu.rge Pennsytr-vania, and of

EvansvJ"J-Leu Indiana,lS Mennitj. used. supervfsory reports to

e].fmlnate overeroxùded elasses and el-asses lçåth l"nferior

physiea.l eondftlons, Using simj-lar reports he aLso omitted

alasses trf tF¡ teaehers of superlor or i.nf erlor ratings a to

equalfze as mueh as posslble the åmportant varlable of

teaeher abåIity, Large elasses were d.efined. as those havfng

tro or more students per eLass, whÍIe small elasses were

defined as those having 35 or fewer students"

Classes of eaeh dlocese ïrere paired separateS"y, and

members of the selected. elasses were grouped aeeord.ing to

ability levels through the use of seores obtained 1n intell1*
genee tests. Rarrr ,seores on achlevement tests 1n mathematies

and readf"ng were used. to determlne aehievement l-eveLs, After
anatyzing the d.ata obtained from these tests, Menniti carr*

pared the results from the two dLoeeses, He then reaehed

the followfng eonelusionså

(1) In the areas of readlng and arlttuaetJ"eu there iøas

a signiffeant di"fferenee favorfng the pupils ån smal"l eJ-asses,

eruaåtf s uoA Study of the Relationship
Betv¡een Class Såze and Pupil Aehievement ån the eatholie
Elementary Schooltt (unpublished Doctores thesis, CatholÍe
Unfversity of Ameridar-itlashlngtonu D"C" e L964)
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taken as a grotåpø

(2) In the area of arithmetieu tkrere were sågnåfieant

dfffere¡aees favoring the belolqr*âTtr€râge pupils (I"Q. of 89

and below) t¡r small classes' trdhen eLass sÍue exeeeds 4fu

achievement ån seienee also appears to be affeeted'

(3) In the åreas of read.fng and arithmetia, there wer@

sågniffeant dlfferenees favorlng tha average pupils (I,Q" of

90 to 1O9) 1n smalL classes, In arithnetfe thls tÍas more

true r*hen the eLass såze exeeeded h5"

(4) The aehievenent of'the above*average puplls (T,Q,

of 11O and above), taken as a grou.pe does not appear to be

di.fferent ån smalL or large elasses,

(t) The aehíevement of pupi]"s wíth I 8,8s ranglng fron

110 to L19 di"d not appear to be different ån small elasses or

large eLasses exeept when the såze of the elass exeeeded. h5"

Tn the latter eas@u thee"e were sågnlfieant dlfferenees favor-
lng the pupfls fn small elasses fn the area of read,ing*

(6) No sågnifåeant dÍfferenees were found ån the

aeh-ievement of the pupils with an I Q. of tr20 and. abowu.l9

VtrTT" THE MADDEN STTJDY

In L966, a study was eond.r¿eted by Madden2o of Aråzona

19Iþ¿g. s PP' 75^?7.2offipfr V. Madd.enu ?0'Arr Experimental $tudy of $tudent
Aehievement ån General- MathematÍes 1n Relation to elass Sfuets
(r:npubllqhgq" Doatorcs thesls, Aråzona State Universtty,
Tueson, L966)
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State TJnl"vensåty ånto t}¿e reLatlonship between elass såze a&d

stud,ent aehievemeat ån general mathomatåes at the nånth grade

leve}* For hLs study Madden used as hfs experåmental grou,p

large elasses of seventy to eåghty*f$ss studentsg the regular

or eontrol group eonsi.sted of eLasses of twenty*fåve to forty
studentso

Madde¡e di.vXded hls students l"nto three abf.llty leve3"s,

and. gave tests at the begJ"nntng and at the end of a semester

to obtaln the data for determining the såg¡råf1canee ef elass

size ån aehfevement' An fntelllgenee test was admånåstered

to obtaisr data for abål1ty groupingø

Bef,ore analyzång hås data Madde¡r stratåfåed the Fopu*

lation by method, abf3"íty l"evel"s æd sêxo üslng analysfs of,

varlanee to deternåne sJ.gnffS.ea"neep he formutrated and tested

seven nuII hypotheses,

Madden found that both the eontroL group and the €x*

perinental group rrere statfstleally equlvaS-ent at the begtn*

ning of hls stud.y" The analysfs of varlanee of the post*test
nesuLts led to the followlng eonclusÍonsg

(1) There was a sågntrfleant dlfferenee fue the aehåeve*

ment of pupfls ån the experfmentaL (large) groÌxp as eompared,

wi.th the aehi.ewenent of pupåls ln the eontrol (small) groupø

(2) There ¡øas a sågnf.f,Leant dåf,fere¡rce in the ael¡å @wc.*

ment of puplls Ln the meaxÌ abfJ"åty leve& ån favor of the

experåmental (large) grottpo
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IX. ËUMMARY OF THE CIIAPTER

The sonsexlstås of researehers ånto studåes eoneerníng

the retratf.onshlp betrceen aeademie aehievement and. elass sLze

that were completed before Lg6A 1s that sueh stud,ies have

eåther shovm no statistleally sågni"f,leant relatåonshåp or

have pro\ren eontradåetory" These studåes have taken plaee

at al"l" grade Levelse but mostly at the elementary and at the

$unlor high sehool" levels, They have been based on a varfety
of subjeets, but espeel"aJ-ly on hgli"sl¡ a¡d mathematj"es.

Experínental groups have varåed. ån sfze from as few as one

hundred students to severaL thousa^nd' Aehlevement ånstruments

have varÍed from regular sehool" exaninations to tests stand*

ardåzed on a state*wfd.e or larger basåsu Class såzes have

varåed., great1ye wåth no defÍnÍte agreement on t¡hat eonståtutes

a snal-l elass or a large eLass' Strrdents Ïrave been elassi"f:Èed

Í.¡r a varlety of arays using sueh bases as past performanee,

abåI1ty rating, and. edueational" background. of parents. The

data obtained have been treated in varlous lùays, from uslng

raw seores and eonverting lmprovements fnto grade levels to
a simpJ-e eomparåson of test results, In spåte of all thls
variatfon there Þras a remarkabLe slmilarity fn eonelusions @É

that the results were negatfve or ånconelusåve"

Sinee 1960 the resul"ts of suelr studles have ehanged,

Mostly they seem to åndieate that there ås a statistieal
signtfieanee between academåe achievement and class såze.
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IÈ ås possfble that motre seientifåe methods of eontrolling

varåables as¡d more modern methods of data proeessing sueh as

the analysås of eovaråar¡ee made 1t possåble to find a sågn1-

fåeanee r,¡hieh was nof notleed. hefore,



CHAPTER TTT

COIÍ,ECTTON AT{D ORGANTZATION OF DATA

Thås ehapter gåves detalLs about tFre eolleetlon of

the data* I* also gfves Lnformatlon about the ørganåzatåon

sf, tf¡e data Ín preparatlon for t}¿e analysås to fol"Low'

T" COIIECTTON OF THE DATA

When the thesås topåe and method of operation had been

approved by the eommittee, permissJ"on w&s requested from the

Department of Edueatlon sf tÏ¡e Frsvånae of Mar¡ltoba to use

the reeords of the Department, TL¡e use of two sets of reeord,s

eras requesteda (1) the språng Salf-SearJ"y reports for Lg65ø

and (2) the seore sheets for the Grad,e lX Departmental ENa^m*

f¡¡atåo¡rs of .Tuneu L965.

After perrnlssion Tras granted by the Ðepartment of Edu*

eatåon to use the reeord.s requested.u the half,*yearly reports

were used to determlne the nu¡nber of Grade IX elasses Ín eaeh,

seF¡oo1 lnel"r¿ded fn tl¡ås study ar¿d the nwrber ef students

enrol"l"ed ån eaek¿ etrass* The seore sheets were used, to obtaåxr

the exa¡nfnatåon results of eaeh pupåJ" as well as the Intel1å-
genee Quotient (LQ.) sf the pupåL as detemoLned from the

nentaL ablllty test written by the pupil at the saeie tåme as

he wrote the examlnatlons ln hglish, soeåa} studåese tnâthe*

matles ar¡d seleÐ,@êø
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ÏÏ. CIRGANTZATTON OF TTTE DATA

Tlae data obtaiseed from the ha1f-year3"y reports were

used to gronrp the sehooJ.s as fol"lowse Category A, sehools

havlng one Grade IX el-ass6 Category Bs school"s haveng tr*o

Grad,e IX eJ.asses6 Category e, schooLs havtng three Grade lX

elassesã and Category D, sehools havång four or motre Grad.e

TX elass.es.

The elasses were then grouped as folLov¡sa Category lu

elasses having twenty or f,ewen stud.entsg Gategory II, eJ"asses

having twenty-os1s to twe¡rty*hlne studentså and 0ategory trIIe

elasses bavfng thJ"rty or more students'

One hundred forty sehools es.me withån the Iåmltattons

of thfs study. The number of Grade IX eLasses varfed from

o¡ae to ten a sehoolu witlr o\rer lraLf the sehools havj"ng only

one Grad.e IX elass ar¡d, over one quarter havS.ng ttro Grade IX

classes'
' In the tv¡o hr:ndred sfxtl*four elasses for whleh data

were reeorded, elass SLze varied fron ten students to forty*
two. In sel¡oo1s l¡av1¡rg more than one Grade IX el-ass, the

tend.eney was towards medfum*sized elasses exeept fn Category

D sehools, where the nu¡rber of medlum-slzed and 3"arge elasses

was aLmost equal-,

Ïrlhen the exa¡nínation results of the students were

exa^mined, åt was found neeessary to omåt three classes of
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students for the followlng reesostss

(1) One elass Ín CIategory A*II was omåtted beear¿se

only tv¡s out of, the twenty*$sç stradents had eomplete reeonds,

and these eould not be eonsådered representatlve of the r,rlrole

elass"

(2) One el"ass ån Oategory B*II v¡as onåtted beeause

thene were no examlnatfon results avallable for that elass.
(3) One elass trn 0ategony G-III was onftted beeausc

n@ students i¡e the eLass had eonplete examinatj.on results.
Thr¿s the aetual ¡rumber of aLasses Í¡r eaele eategory

whåel¡ formed part of thuis study Tdas as shov¡y¡ ln Tab1e I*

TABIE T

CTÁ$SÏFÏCATION OF A&SPONDENT CTASSES
BY SATEGORY AND SCHOOL ËTZE

Gategory
$ehso1 Såze TotaI

ÏÏ TTT

A

B

ñ
(J

D

x9

L2

5

4

28

53

20

38

27

L6

h

3t+

7L+

81

29

7',|

Totals hl l"3g 8t" 26L
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After the elasses Ïead been grouped as previously d.es*

erf"bed, the l,Q,8s of tFie pupils wF¡o had eomplete results

rüere tabulated* The median I Q* and the range of l"Q"Bs were

established.u and the puplls were dåvided into ability Levels

(quartiles) aeeording to thel"r IuQ. The medåan IuQ. rüas found

to be 1"03" The abflity*1sssl groupång resulted as followsa

(1) The above*average abllity leve1 (flrst quartlle)

eontai¡red all pupitr"s havlng an I"Q. of from 111" to 1t13.

(2) The håeh-ê.rx€râBe ablLåty level (seeond quartile)
eontai¡red all pupÍ"J-s FravJ"ng an I Q" of f,"rom i-Oh to 110,

(3) The low-average abllity level" (third quarüåIe)

eontafned al"tr pupål"s havfng an I Q. of from 97 ia 103"

(h) The below*âv@râB€ ab1Iåty levet (fourth quartí]-e)

eontained all pupåIs havång an I Q" of from VO Ea g6.

In order to be able to determåne the qualåty of the

students å¡a eaeh elass såue ar¡d eaeh sehool sLze so that the

abiJ"f"ty of the students couLd enter fnto a comparison of exa¡n*

i.nation results, a fånaI re-sortíng of the pupil"s toole plaee

after the quartlles !üere estabLfshed., Eaeh eategory from A*1

through D*III was subdi"vl"ded ånto f,our seetionsu eaeh €on*

tainång the studenüs fron sne of the four quarttJ-es, Tt¡ese

dåvåslons and the nurnbea of studonts å¡r eaeh are gåven Ín
Tables If to V'
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TABT,E TT

}üUMBER 0F pIIPrt$ FoR EACII qUARTI&E rN 0ATEGORY A $CHCIotS
ac0oRDr3{G T0 sïzE 0}' cIAss

Gategoråes f ff rTT TotaI

Q1

Q2

a3

Q4

Ï31

L55

L65

208

21tfr

210

zLg

p"L6

he9

urgg

e+54

50e

8¡+

66

7Ø

77

TotaLs 293 659 e5e ee 815

}WMBER OF

0ategoråes

TAE&E TTT

PUPTT,S FoR EACH QUARTTLS lN CATEGoRY B $G800Ï,S
AC00RDTNG T0 $ïUg 0F 0r"AS$

óÞ---æsê

rl rrr Total

ã?

ryv

51

?Õ

Q1

Qg

a3

Q¡+

316

285

331

3h3

90

108

th0

rh8

!+gg

ås50

52â

56x

fotaLs 210 Ls275 h86 ns97L



30

TABTE TV

¡{m,fBER 0F puPIt$ FoR EACH QUARTILE rN CATEGoRY 0 ËOHOoLS
ACCOADTNG T0 SÏZE OF eï"A$$

Gategoråes rr rrr TotaL

L66

xe0

1"03

n0g

223

\67

e50

L66

ej+

3h

2h

2¡+

L3

13

23

33

Q1

Q2

%
q-

TotaXs 82 aagB L2.6

T.AB&E V

T{UMBER 0F PUPII,$ FoR SACH qUARTrr,E r$ CATEGoRY Ð S0H00l,$
AOOORDTNG EO $TUE OF ETA6S

Categoråes ïrr Total

vØ6

2q& 308

Q2 L7 eb1 z',rø 528

Q. 23 2åeÈ 268 íagsd¿

a!- 26 2W 2å8 500

îota&s 7k 945 ne07k

556Qg

&sØ93
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As eam be seen frsm tk¡ese tables there lûere Le815

pupils fnom sehoCIls Ïravång one Grade IX elass e Le97L f,rom

sehooXs having two Grade IlË elasses s 706 from schools havfng

tbree Gnade lX elasses, and 2e093 f,rom sehools havång four

or more Grade IK elassesu The e¡wnber of puplls from eaeh,

eategory of sehoo}u exeept for Category C, ls qufte såmilar,

so these sehool types hav'e nearly eqnal nusbers sf el"asses'

Shus a eomparåson of the data for these tF¡ree eategories

(Au Be ar¡d D) shoutrd be espeeially valuable, s*nee a eomparå*

son of nearly equal sa.mpJ-es shou1d be more valLd than ê eoffi*

parison of samples of vastly dffferent såzes'

Aeeord,íng to the half-yearly reportse the total number

of pupils reglstered 1n the Grade IlË classes of the sehoo1s

used. ån thås stredy was fr00/" Howeverr there were eomplete

data for on3-y 6s187 pr¿p1lsp ffid åneompJ-ete data f,or a further
1J.2 puplls' Ttrere were no exa,minatÍon results for 287 pupflse

who mfght therefore be eonsådered as drop*s6gs, Ifoweyer,

beeause these puplLs were registered for the seeond term,

tbey had, had some ånfluenee on the alasses 1n whieh they were

regåsteredg these puplls were therefore lneLuded å¡r the elass

enroLment for the purpose of grouping the elasses aeeord.lng

to såze,

Tab1e IT shows that Gategory A sefrools had mÕre pupÍ1s

in large elasses than le¡ small or medium^såzed elasses" Tab1es

III and IV shols that Gategory B ar¡d Gategory 0 sehootrs were
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eÐmposed pred.onånantly of med.Íum*såzed elasses" Table V

shÕws tirat CIategory D setrool"s were aomposed of a nearly equa1

dåvåsåon of medium-slzed and large elasses" What these tables

d,o not show Ls that ln sehools where there was more than one

Grade lX class there was a wartety of ways of dåvldlng the

pupils lnto tF¡eir elasses* Dåvåslon by sex was pre,etÍsed 1n

four sehoqls' In elght seh¡ooLs pupils were divided lnto
el"asÊes alphabetÍeally* In many sehools there was eonsådetr*

able evld.enae of ab1l1ty grouplnga wåth both slow-learner

ar¡d advangsf,*performanee elasses ån evideno€ø Whi1e dåvfsLon

by sex or alphabetåeally might not affeet the resul-ts of a

study sueh as tl¿ls one materlallyu abfllty groupång eouLd

make a eonslderabl"e differenee in the aehievement of a elass

and thus affeet the resul"t of the study,

Fånaltrye & ten*pereent ra.ndom sampS.e was take¡l from

the body of, students used. Ln this study for the purpose of,

maklng an analysls of eovarlanee, The sanpS.e eonsfsted of
66 students from smaLl classess 335 stud.ents from med.lum*

såzed eLassesp md 256 students from large elasses. Tk¡e

exa.ml¡¡atton resr¿lts of these students were tabuLated, on

I B,M, eards so tï¡at they eould be processed, usång å cÕ*

varåanee pfogrêJuo



CHAPTEB TV

ANATYSI$ OF THE DATA

The purpese of thås ehapter l"s to present an analysås

of the data and to report the sågnifleanee, åf ar¡Ys of the

relatlonshlp between aeadenfe aehievement and elass såze

based on the nr¡mber of students who passed thelr exanlna*

tåons, tomparfsons are mad,e on the basås ofa (f) sehool

eategortes -* to deternoine ¡shether results ån one slze sf

sehool ï¡ere slgnåfteantly b:Í"gher than ån anotherS (2) al"tr

students -* to determ{ne trhetbetr one el-ass síue aehleved

sågnlfi.eantS.y hÍgher tl¡ar¡ another 1n the sample as a who1e6

a¡¡d (3) åntelllgenee *- to determine whether the aeademie

aehåevement of students of one abflåty l"evel *s affeeted

sLgnåffeantly more b¡¡ elass såze than the aeadenåe aehåeve*

ment of students of ar¡other ab$trfty Xevel"

Thås ehapter also reports the stgnlfleenee, åf an¡rs of

the relatlonship betsreen elass sl"ze and aead,emåe aehlevement

lzr langnage (mrgUsfr) u soelaL studles, mathematiesp æd

seLenee" Here, too, eomparåsons are made on the same three

bases as above to d,etermlne whether one sfze of elass &oh.1e*

ved sågnåfåeer¡tly hLgher than another ån any sf the four

sub$eet areas examlnedp æd to dete¡mlne rryhether students

of any ah1l1"ty levol" aehleved slgnåfåeantly hÍgher Ín a

partleular såze of elass ln any sf these four subJeetsø
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Fåna}Iy, thås ehapter presents the resuLts of, the

anaS"ysås of eonaråanee of, a ten*p€reent ra¡rdom sanple to
dete¡-¡oåne the sågnlfåeaneeu åf, a,nffp of the relatlonshlp
between aead.emfe aehfevement a^r¡d, cl"ass s1øe" The basås ås

the aggregate sf marks obtained when ab1låty based on a

neasure of åntelligenee fs eontrolled.'

I. COMPARTSOS ry NUMBER OF FAÏIUNES

Fereentages of students ån eaeh elass såze of eaeh

sehool aategory who had no fallures were calet¿Iated" Pereen*

tages were al-so eaLeul-ated for students *¡e eaeh el"ass såze

of eaeh schoo1 category r"'.rbo had sne f,ai.luree two fall"rårese

three fafLurese asrd four faÍlures, fable VI eontalns the

results of these ealeulat*onse

Table VI shows that 6ellÏ elasses årad the håghest

pereentage of students Ïravtng no fa$lures (6?.46 pereent)u

whåIe D*l elasses had the lowest (31"08 pereent) *^ & dfffer*
enee of 36'J8 pereent" Howewer, åf these two elass types and

C-I elasses wl"th a percentage of 35,37 pereent are omåtted,

the dsff€renee ån pereentages deereases to only b"16 pereent*

Thås deereased pereentage seems to åndåeate that, wåth the

abov'e exeeptåons, there ås Iåttle dlfferenee 1n the aehfeve*

ment of students on the basÍs of elass såse ån any sehool

eategory"

The range ån pereentages of students havång one
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fai.Lure is from 10.32 pereent to 28,38 pereent -- â dåf,ferenee

of l-8"06 pereent" The lange elasses ln the tategory e sehools,

whfeh lrad tl¡e largest pereentage of students v¡ith no failur€se

had the smalLest pereentage of students wåth one failürëø Tf

this eategory is omj"ttedu the maxlmum differenee fn p€r€@rl*

tages deereases to ll.fk pereent,

The range 1n pereentages of students having two faåL-

rlres ls from 10,08 pereent frø 25*68 pereent -* & dlfferenee of

Ll,6O pereent" Omltt$"ng the srnaltr elasses in the Oategony D

sehools, whlch have the highest pereentage of students wtrth

two failuress âs weLl as the J"arge elasses ån the Gategory e

sehooLs, the maximun dlfferenee decreases to 4'!f pereent"

$mall elasses fn the 0ategory C sehools k¡ad the trargest

pereentage of students havlng tlrree or four fa.llures, lf t}rls

eategory ås omettedu tf¿e maxfmum dlfferenees 1n pereentages

of students havång three or four faiLures are 5"L2 pereent

and 3,72 pereent respeetlvely'

TabLe VI fndieates that, exeept for the hlgh p@FÇ@trl*

tage of J-arge eLasses i"n the 0ategory 0 seÏ¿ools wh¡ieh k¡ad ¡ro

failures, the Ïrtgh pereentage of snall elasses tn the 0ate*

gory D sehools whi"eh had one or two failuresE aTÌd the hfgh

peneentage of smalL elasses 1n the eategory G sahools whleb

irad three or four faílures, there appears to bc Little varia-

tlon ln the resuLts aehieved by any elass slze ån any eate*

gory of sehosl"
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Percentaees of Passes

For tl¡e purpose of thls study åt was assumed. that

stud.ents havlng s:o fafLures or on3-y one faÍlure have passed,

their exa"mlnatlons, whiJ"e those who lrave two or more faJ.l"ures

have fal"l"ed their exam1natlons" üsJ"ng thls deffnltlon of

passång and faLLlngs the percentages of pt¡pfl-s fn eaeh class

slze of eaelr sehooå eategory who passed theår exanlnatÍons

were ealculated.. Tabl-e VII eontal¡¡s fhe data obtalned from

these eatreu1atlons,

TABI,E VÏÏ
PERCETTTAGE$ OF STUDENTS WEO PASSED THETR ENAMINATTON$

ACOORDT}IG TO SCHOOL $TZE Al{D CTÁS$ STZE

--€-a@-æ#4-@---

0ategory l{umber of Grade ""- , Ol"as,S-j$åEe-
of, Sehoo1 Nlne 0l"asses SmaLL Medium T',arge

A

B

¡'i

Ð

I
2

3

h or more

78"11"
,?\"29

5v,32

59,v6

73-,L6

7 6"63

74.70

7l^7v

74"28

?k, b8

77,78

78-b9

Tabl"e VII shows that the pereentages of str¡.dents v¡ho

passed. thefr exa¡nfnations varies fro¡s a low of 17,32 pereent

for sna].l elasses ån Category CI schools to a håeh of 78.!+9

pereent for large elasses ån 0ategory D sehools *^ & dlffer*
enee af 2?,L? pereent. However, åf the smaLL elasses ln the
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eategory ü and Oategory D sehooLs are oroåttedu tbe maxlmum

varåatj"on deereases to 7 "33 pereent"

Tn the Category A sehool"s smal"L eLasses have ttre hågh*

est pass ratep 78"lL pereent$ 1n the Çategory B sehosls

medtum-sfsed elasses have the håghest pass rate, 76"63 pcreentg

and å¡r Category C and Category D sehools 3-arge el"asses hav'e

the hlghe$t pass rates s 7'1,78 pereent and 78"[s9 pereent

respecttvely.

From thls tabl-e 1t løou.Xd appear that fn the Gategory A

sehoolsu small eLasses pnodueed hågher results than d,åd, medÍun*

såsed or 3"arge el"assesg ån the Gategory B sehooLs medlu¡r*såzed

el"asses seem to have a small" advantage over the snralL and the

l"arge el"assest and 1n the Categorles e and D sehooLs, large

classes seem to have a smaLl advantag@ over uedium-sJ'zed

eLasses and a large advantage ov'er smal-l elassesø

Pass*FaLn Rel"ationshíps

0olrtÍngeney tables were çonstrr¡.eted uslng tbe Þå.ss*

f,aå1 data ar¡d the class sfze varåable" Five tables were €otl*

struetede one f,or eaeh school eategory and one for all students"

The @hå*sqü.are values rdere ealeulated and reported, togetfrer

wlt}¡ the probabllåty levexsp tn Tables Ðfirr to )ü(vrl, (see

"åppendåx. ) For tk¿e purpose of thås study, a probabflåty reve1

of '01 or 3.ess was eonsÍdered to be statiståealIy sl"gnffleant"
Tabl"e vrrl fs a sununary of tF¡e ffndlngs reported 1n Tablee

Ð$II to ffiIl,
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TAB&E VTTT

$Tßü{ARY OF AELATTO}T$HTPS BETIüEEN CI,ASS STZE ANÐ STI]DENT
ACHÏETEMENT USING A PA$S-FAII, CRIÏERTOIü BA$EÐ 0N

THE NÌ]MBER OF EXAMTNAT]OI{$ PAS$EÐ

æ-==ãõ=-------- 

---F----

tategory Chf *SQuä.se df

A

B

0

D

AXX Students

5'3th
1",t96

12.4?3

1t!.645

h,703

2

2

2

2

2

^A75
*Ql6

,003

,001

*QgV

ResuLts of the analysås show that onJ-y 1n tlre 0ategory

0 and Gategory D sehools dld the students l¡r any el-ass såze

aehåeve a slgnffåeantly hågher pass rate, In both school

aategoråes students f.xa large classes aehl"eved &rlgher pass

r&tes. (See TabLes fÞfiI and ÐffiÏ")
fhe dåfflenl"ty of grouplng students on the basås sf,

abfnfty ån Çategory A ar¡d Oategory B sehools may have beenu

to some extent, responsíb1e for the laek of statl"sfieal- sÍg*

nlffeanee ån tF¿ese eategoråes wh.en the pass*faå1" erLterfon

nas tested' In the larger Category C and Category Ð schools

sXow Xearxeers xdere 3.fketr"y plaeed ln suaLn eLasses sCI that tlre
teaeher eoul"d provåde mor€ i.ndividual" afrte¡rtåon, or f,os p@&*

sons of dåse*p3"åne, Thls grouping of lower*ab1l1ty students

ånto smal"l elasses eould aeeou¡rt for tf¿e relatåvely 3"ovr pass

rate of the small el,asses fn tbe Category C and Category D
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sefiosls, When tFre resuLts of ai-} students þÍere tested, n@

sfgnif,feant differenees in achlevement Þrere lndíeated for
dlf,ferent elass sizes, Thls eould be aceounted. for by tlie

faet that tk¡e nr¡nber sf stud,ents ån the srnall elasses fn tlre
üategory e and 0ategory D se!¡ooLs was reïatively sroaJ-l, L56

out of a totaL af 663, Thus the effeet of their low pass

rate was not suffieie¡rt to produee statistleaJ- slgnífleanee

å¡¡ the eombined pass rate 1¡r smalL elasses,

AþÍIått and $tudent Aahlevemenå

To test the validåty of the ådea that abåJ-tty groupång

sÍgnifieantJ-y affeeted Tlass ratese 1t was deafded to relate
the performaslee of'the students fn the varlous class slzes 1n

the various sehool eategoríes to the ability (intellegenae)

level of, the students i.n tF¿em, For thLs analysis, the p€rc€Fr-

tages of stud.ents i.¡l the upper two qi.tartiles of fntelllgenee
rating -* that is, having an I"Q, greater than the medÍan

IuQ" *- wå.s determlned for eaeh class size in eaeh sahool

eategory. Table TX shows a eomparfson of the pereentage

pass rates of, the stud.ents fn the various cLass sines ån the

varior¿s sehool eategories with the pereentages of students

having above*median ability for¿nd ån eaeh,

The data in Table IX support the åmpressfon that the

small elasses in the Gategory c and category Ð sehools had

sueh low pass rates beeause the students in these elasses

were of a lower abillty level" small" elasses in category c
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sehsols, vrhåeh produaed a pass rate of 57'32 pereentu had

Õn1y 31,70 pereent of t}¡eår students of abov€*In@dåân abílåtyg

smatl elasses åcì the CIategory D sclaools bad e pass rate of

59.46 pereentø æd had only 28'38 pereent of theår students

of above-med.åan ab1}i"ty" In no sther eategory was tlee pass

rate lower than 71,n6 pereent or the peneentage of hlg}rer*

abfJ.lty students lower than LlO,83 pereentg thus ft wor¿trd be

expeeted tlmt the smal"l elasses ån tb¡e Gategory G and Cate*

gory D sehoons wouXd not produee pass rates as hågh as those

of the other elass eategoråes,

Tab1e IX shows that the hlef¡er the Bereentage øf, stu-
dents havång aþove^medlan abllfüy, the hfgher the percentage

of passes -- â resul-t whåeh was to be expectedu There ls, of
eou.trsee sorne varåationu both am@ng and wåthln seÏ¡oo1 eatego-

råes, Anong sehool" eategorJ.es, for examples tkre C-III elasses

students of absve-ü€dtran abål1ty, whfl"e D-III elasses achtreved.

a pass rate of ?B'hg pereent wfth 53,82 percent of theår sttå*

dents of above*ß€d.ian abållty, A-I eLasses aehl.eved a pass

rate of 78.11 pereent wfth 5O"rO pereent of theår students of
above-median ab1]"1ty, and B-II elasses had, a pass rate of

76,63 Siereent with tr/"tk pereent of thelr students of above*

med.åan abåJ"i"ty"

T{åthå¡r se}¿oo1 eategorles, for exanplep Ð-I eLasscs

had. a pass rate of ,9,Lr6 pereent eompared, wåth 7r-94 pereent
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for Ð*II elasses a:rd, 78,tr9 pereent for D*IIT eLasses whåLe

havfng only 28.38 pereent of, theår studente of above*mediâsì

abåJ-lty eompared wåth tl"38 pereent and, 53'82 pereent F€sp€Ç*

tlvely f,or the D*Il ar¡d Ð*lII elasses,

To test the slgnlfåeanee of the varlatfons wtthln
and. anong sehoo1 eategerfes that appear 1n Tab1e IXa eontÍn*

geney tables were eonstrtreted uslng the pass*faål data and

the elass sÍze varåabXe, Four tables rdere eonstrueted, oae

for eaeh abflfty levelu ar¡d the €hå-sexrâre test was appJ-åed

to the dfstrlbutlon, (See Tables XXruII to ÐffiI fn the

Appendlx") Table X sr¡¡nnaråzes the resuLts of the applfea*

tio¡r of the @hÍ-s{üaae test, The results of the analysås

show that none of the relationshlps tested, was sågni"ffeantly

dåfferent,

TABIE X

$T]M}4ARY OF NEI,ATTOI\TSEIPS BETHEETü OT,ASS $IZE AND STUDEI{T
ACI{ÏEVM{ENT FOR STITÐENT$ ÏN DÏFFERENT ABTIIÍY TEVETS

BA$ED ON THE COMPLETE SET OF E]ßMINATTON$

Abl11ty tevel Chå*SQtlå.r€ df

Above-average (lst quarttrle)

Hågh*average (ena qr¡artl1e)

tow*average (3nd qraartåIe)

Below-average (hth qr¿art1le)

o,ts70

&,h13

4.22L

0*ee?b

,788

.Lll+

,895

.785

2

2

2

2
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Surnmarv

ITsfng the pass-f,al1 erÍteråonu the dlf,ferenees ån the

pass rates aehåeved by the students fn the varLotls elass

såzes in the Category C and Gategory Ð sehools proved to be

statlstLaally slgnf"fleant" In both eases the large elasses

aehteved the highest pass rates*

When all studentss results were tested, no sågnåfieant

dffferenees fn aeÏ¡.fevement were lndieated for dLfferent eLass

såzes,

To determlne whetF¡er tFre sågt¡ifieant di"fferenees obser-

ved Ín the pass rates aehfeved by the students ln the var*ous

elass såøes of the Category 0 and 0ategory Ð sehools sxere

present beeause students of dtfferent abåli"ty level"s were beång

eompared, the students were dåvi.ded ånto abi&{ty leve1s (quar*

tlles) on the basås of theÍr åntelligenee quotåent" Olass

såze was tfien tested against aehåevement for each abillty
level* It r+as fo¡:nd that for no abiltty l"evel dåd the stu*

dents fn any elass sfze aehteve a pass rate suff'åeåent1y

hågher to be statlstieally sígnlfieant,

ÏI" COMPARÏSON OF AGGREGATES

.ånother method of conparåson was based on the aggregate

of, the marks obtalned by the stud.ents. Results of the Goutpâ-

råson were u,sed to eonfirm or to negate a.ny trends notfeed ån

the eomparåson based, on the nr¡mber sf exanånatfons passed,
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l¡¡ the set of examånaffons vsnåtten by the studentsu a

maxLnum of 1O0 marks per subJeet was possåb3-e" The pass mark

wes l9s er f0 pereent of the possåble narlç, Sinee there vrere

four exa.ulnatfonsu the maximr¡m possåbI"e mark rsas hOO" There*

fsre an aggregate of 2O0 marks, onê*half of the roaxl.mume was

eonsådered, to be a passfng aggregate,

In thls sectlon eomparl"sons were mad.e on the basås of

sehooL eategoråes, for all studentss æd on the basås of,

ab5"3"åty leve1s (quartfl@s)o The pereentages of studants fn

eaeh elass sÍze of each sehool eategory who had a m*nåmum

aggregate ef 200 marks was ea1eu1ated," Table ffi presents

the results sf th,ese ealeulatfons*

rABIE Jffi

PERCENTAGE$ OF PUPTTS H"AVÏNG A MÏNTMT]M AGGAEGATE MAAK OF 2OO
ACOCIRDTNG TO SCHOOI, $TZE ANÐ CIASS SÏZE

Sehool
0ategory

T,ft¡¡nber of Grade
Nåne Glasses

C&ass $åze

A

B

îa

D

1

I

3

h or more

83,8h

79 'a5
6l+"63

'fL"62

78"6o

82'2V

80,92

81"69

79 ^86

'79"42

8L,75

83"n5

Tab1e ffi shor¿s that the pereentages of stud,ents who

passed, their exa¡sånatåons varåed from 6h.63 pereent to 83*8h
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pereent *@ a dåff,erenee of 3-9*2L pereent' $mall elasses ån

tlae eategory e sehools had the l"ovvest pass rates &$ they dåd.

ln the eomparS.son based. on the ru¡mber of examfnatfons passed,

TF¿e æax¡k of the peraentages of the remaining elasses ås also

mueh the same ag before*

Tn the Category A sehools s!ÊalI elasses had, tbe håghest

pass rates 83'8h pereentg fn the Category B sehool"s medåun-

sized elasses aehåeved the highest pass rate 8 82"2'f pereent6

ar¡d, å¡r tbe Gategory C asrd 0ategory D sehools, large elasses

aahfewed the håghest pass rates ø 8L.-75 pereent and 83,1f
pereent respeetåve1y" Thus !?@ one elass såze ean be sai"d to
pred.onfxrate ån produefng higher pass rates, though the ten*

deney appears to be that, v¡hexr the aggregate cråteråon 1s

used, students ån J.arger selrools and J-arger elasseg have a

hlgher aahÍevernent rate' Tlofs tend.eney was also four¡d whe¡l

the pass*falL eråterion based ocl the nr:mber of examf¡¡atlons

passed, was uged*

Pgg¡s-Fa1l" ReLati o:aåhips

To test the sågnå"fiearÀee of tÏ¡e dl"f,ferenees ån pass

ratee found ån Table Ë, eontångeuey tabS"es were eonstrueted,

usång the aggregate data and the elass såse varåabJ.eu Fåv'e

tables were eonstr"ueted, one for eaeh sehool eategory and one

for all studentsu and the Ghå*seüere test app3"åed to the dis*
trlbutl.o¡1" (See labl"es )ffi)GI to lffiffI in the Appendix,)

Tab1e ffiT summarlaes the resul"ts of the applåeatlon of the
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Gbl*sqlxâr€ test'

TABTE ffiT

$Tßß{ANY OF RM,ATTO$SHTP$ BETWEEN CI,ASS $T.ZE AND ËTU'DE}ÏT
ACHTEYM{EÛIT TT$TNG A PASS-FAÏT CRÏTERTON BASEÐ O}ü

A MTNN4UM AGGNEGATE MARK OF 2OO

#ã-É-æÉ

Category thX*SSuare df

A

B

0

D

AXI $tudents

3'552

2"606

1&.951

6,¡+31"

2"699

2

2

¿

"L76

"275

"00$

"ol+3

,264

ResuÃts of the analysås show that only ån the Gategory

0 and 0ategory D sehools dLd the students ån any cnass sl"ue

aehåev'e e pass rate suffåctently hågher to be statlstieally
sågnifåeant' ln both Category C and Category Ð sehooXs

studonts J"n large elasses aehfeved. hlgher pass ratesn ($ee

Tables lnfKIV ar¡d Ðöff , )

Abll-itv and Student Aelrtev'ement

0ontingeney tables were eonstrueted usång the s.ggtr€*

gate data and the elass såze varåable* Four tabl-es $r€re

eon,struetedu one for eaef¡ ab1l1ty levelu acåd the Ghl*sgüer€

test applied to the dístråbutl"o¡a* (See Tables Ð(ffiII to ffi,

1n the Appendix.) Tabl"e ffiII ås a sw¡mary of the fåndångs

reported ån Tables Ð(ffiIl to ff,*
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TABTE XTTT

SÜMMARY OF RET,ATTON$HTPS BETIdEEN CTASS STZE AND $T[]DENT
¿.C}ÍTEVE¡NENT FOR SflJDENT$ TN DTFT'ERENT ABTTTTY I,EVEIS

BASED OT{ A MTNTMUM AGGNEGATE }4ARK OF 2OO

-ðd-----

AbåI1ty tevel CIhå*sqüare df p

Absve*average

Hlgh*aV@r'Age

Trov¡*average

BeLsw*averag@

(tst quarti"l"e)

(Zn¿ quartfle)
(3rd quartå1e)

(tsth quartåLe)

2'38!+

3"292

L"976

2"?34

,305

"148
.38t

"2'f 
6

2

2

2

¿

Resunts sf tbe ana3"ysås show tfiat none sf the rel"a*

tfonshåps tested was sågni"fleantJ"y d.åfferent*

Sr¡mmar:v
@

When the percentages of stud.ents rçho obta*ned a mlml*

mum aggregate mark of 2O0 ia four exemånatfons were used as

the eråter5.on, åt was found that, w'Ì¡en eomparfson was made

by sehooJ" eategorles, the observed dl"fferenees ån pass rates

were statlstleally sågnff,leant l¡l the Category C and Cate-

gory D seh¡ools, In both eases the sfgnffåeanee favored the

large eLasses'

Ì{hen all st¡rdentss results were tested, no sfgnåffeant
dåf,ferenees ån aehiev'ement were åndLeated for dÍfferent el"ass

såzcst

hlhen tlre aehåevement of students fn the v'ari"ous elass

slzes was tested and student abÈJ-åty eontroS"ledu no statås*
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tåea3"J"y sågnåfleant dåfferenee cxåsted ån any of tlee ref.&*

tåonsliåps tested,

fbe results obtaåned Ln Seetion lI support results

obtained i"n Seetlon I*

TIÍ, G0MPARISoNS TN L"A.NGUAGE (EtlGtfSH)

The purpose of thts portfon of tbe study was to deter*

nånee (a) whether eLass såse ås rel"ated te student acbi.eve*

ment in languãBêø and (b) whether a relatfonslaåp exåsted

between eLass sLze and str¿dent aehlevement ån language when

th¡e eff,eets of, abål"1ty r*ere eontrolled,

þs p*Fai &:Re& ati onsþå nE

To anaJ"yze the data ts dlseover whether a rel"atlonshåp

exåsted between eLass såze and student aehienement fn Lar¡guagep

eontlngeney tables were eo¡rstrueted usfng the language pass*

faå1" data and the class såae varåabl-e. Fåve tables were

eonstrr¿etedu one for eaeh sebooL eategory and one f,or all
students* The ehå*square valu,es were eonpu.ted and. reported.,

together wftF¡ tFre probabJ.lfty levelsp 1n Tables ffi,I to ffV,
($ee AppendS.x") labLe XIV i"s a swnmary of the findings
reported ån Tables lff T to ffi,V,

Resul"ts of the analysis show that only fn the 0ate*
gory 0 acld Oategory D sehools dfd the stud.ents ån any erass

såse aehåeve a pass rate sufffciently håeher to be statlstå*
eally sfgnåfåeant, Tn both Category C and 0ategor_w Ð sehoo].s
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TABTE MV

SüM¡,f.AnY 0F RELATION$IilPS BETWEEN CLA$S $TUE AND STUDENT
ACHIE|VE}4ENT TN IANGUAGE FOR EACH SCHOOL OATEGORY

AND FOR ATL STT]DENTS

@;------

Category Chå-SgDaFe df

A

B

c

Ð

All Students

5,13L

5'2114

L6.425

LL,gA7

31"7O3

2

2

2

2

,o67

"876
,00L

,oo5

"CI00

students ån large elasses aehfeved. hågher pass rates" (See

TabLes &IIf and ffi,IV") The anal"ysås also shows thatu for
ai"3" stude¡rts, there Ì'ras a sågnffåeantly hågher pass rate ån

large eLasses (fab1e ffi,V) *

Aþåååty_ and Student JLehle¡rement ån T,agulreaEe

To test the stgnlffca^nee of the dlfferenees fn the

pass rates achåeved fn S"anguage by aJ"l students aeeord,ing to
class sfze and student abålLtla eonttngeney tables rüere eolr*

sfrueted. using the langÌåage pâss-få,åI data and the erass såze

varåabl"e' Four tables Ì{ere eonstruetedu o¡¡e for eaeh abålfty
Ieve}. The ohå*sqüâ.re varues wetre eal"eulated and reported,
together wåth the probabiJ-åty Leve1sp fn Tabres )&vr to lffrx,
(See Appendtx") lable ffi' ås a surunary of tlre findångs

reported ln Tables ffi,Vl to ffi.,ÏX,
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TABTE KT

ËÜl,tr{A.RY OF RN"I"ATION$HTP$ BETWEEN CTASS $TZE AND $TUDEN'I
ACHTEI¡E}MNT TN IANGUAGE FOR SflJDENTS

TN DTFF'EBENT ABTL]TY IEVET$

Abåtåty Level Chi*SQtrå.re df,

Above-average

TÍågh*average

Low*average

Below-average

(lst quartåIe)

(enA quartlle)
(3rd quartÍl"e)

(hth quartå}e)

? "934
9 '627
!+,89X

6,af 6

"o1g
*CI09

.093

.0b9

2

2

2

The summary st¿ot¡s that there was a statlstieally sig-
ntfi.eant dlf,ferenae in 3-anguage pass rates f,or stud.ents 1n

the firsËu seeondu and fourth quartiles. In the first and

seeond quartiles students in 3"ange eLasses aeh*eved higher

pass rates, (See Tables ffi,VT and. ffi"VIT") In the fourth

quantile (Tabtre ru,IX) students ån medfum-såzed classes

achLeved a sågnfffeantly higher pass rate. $tudents of lower

abflfty seen to aahleve higher pass rates fn smaller el-asses.

Summarv

!ühen the di"fferenees ån the results of the examina*

tl"on 1n l"anguage blere tested on the basås of sehool eatego*

råesp Ðo statåstieal signiffeanee resul"ted from the dlff,er*

enees ín the pass rates aehleved by the students 1n the

various elass stzes of the Gategory A or Gategory B sehools*

In the Category C and Oategory D sehooS"su howeverr a statås*
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tåea1Ly slgnåfåaar¿t dåff,erenee ç¡as found" Thi"s si"g¡råfleanee

was ån f,avor sf tlre J"arge elasseg'

When the dåfferenees ån the results of, the €JËffItåFt&*

tfo¡e ån 3-araguag€ were tested f,or all st¡¿elentsu a statÍsti*
eaJ.3-y sågnåfåeant di.fferenee was fougrd,, Heree a3-so, the

sågni.fleenee favored. the Xarge el-assesø

When the dåffereases fn tÌ¡e results of tF¡e exanfnatåon

fn Ia:rguage wer@ tested and, student ablllty esntroJ.led, a

statåståeaL3-y signlfJ.eant dfffereaee exåsted fn three of the

four reLatfonships tested. In the ffrst and seeond quartS"les

students ån Large elasses aehieved, sfgni.fåeantly hlgher pass

rates, wh*Ie å¡a the f,ourth quartåIe sËudents l"n medåum-s*aed

eLasses produeed a sågnåfieantly Þ¡igher pass rate,
From the results of these quantil"e tests it 1s apparent

that students srlth above*nedfar¡ ab1låty aehleve Ï:ågher results
fn 3-anguage 5"n Large e1assesu while the aehfevement of st¡¿*

dents wlth below*med,åan abllåty may not be related to elass

slze" The tendeney appears to exLst for students ån the

f,ourth quarti"le to aebieve lri"gher Ín tranguage ån el"asses not

larger than thårtyø

IV, COMPARTSON$ TN SOCTAI $SUÐTES

The purpose of, thfs portåon of the study was to deter*
månes (a) whether student aehievement Ín soEfaL studles v¡as

related to el"ass slzep ffid (b) wF¿ether a rel"atl"onshfp exlsted
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between elass såse and student aeh*cvement ån soeåaL studåes

wF¿en the effeets of abilfty løere eo¡rtrelled,

Pas s -Eal- L_Be &a_tåEn € hå p s_

Gontångeney tables were eonstrueted usång the soei"al

studåes pâss*f,aiL data and the eLass s*se varfabl"e. Ffve

tabLes were construcÈed, one for eaeh sehoon eategory and

one for al"I stud.ents* The ehí*sqüare val-ues Þrere ealeulated

and reported, together wått¡ the probabf"lfty leveLsa Í¡r

Tables L to tTV, (See Appendlx') Table XfI i"s a summary of
the fåndlngs reported tm Tab1es tr, to tIV,

g.ABLE ]trT

$ÏTM}4ARY OF REI,ATTON$HTP$ BErUEET{ EI,ASS STZE AND SflTDM{T
ACHTEVEMET{g T$ $OCTAI $ruDTE$ FOR EAC$ SCEOOT,

CATEGORY AND FOR AI,I, STUDENT$

Category ChL*SQÌååFe df

A

B

g

D

Altr $trsdents

5*a45

9,395

13,91b

21*820

0. hB5

2

2

2

2

,084

.CICIP

.001

*o00

,787

T&¡e sunmary shorqs that, when the results of tk¡e €xFFâø

*¡ration fn seefal strrdåes were eompared by selrool eategonåes,

the observed differenees in the pass rates aeF¿ieved. by tlee

students ån the varåous eXass slzes were statåstfeally sågnå*
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fåeant ån the 0ategoråes B, ee and Ð sehootrs* Students i¡r

smatrl e}asses, Oategory B sehools achiev'ed a sågnifåeael&Iy

hl"gher pass rate (Table f,I) e whfle students ln 3"arge elasses

aehÍeved sågnÍfleantly þrlgher pass rates ån eategertes 0

and D seltools (fables LIT ar¡d LITI)'
TabLe ffil also shsws that, for aLl students, there was

no sågnåf,feanee ån the relatåonship between elass slze a¡rd

aebi"evement åsã soeåa} studåes'

gbll"åtv ar¡d Ëtud.en$ Aehåewemen

To test the sågnåfåeanee of, the differenees ån the

pass raües aek¡leved ån soetal" studles by all students a.@GoF*

dång to aJ-ass si"ze ar¡d student ablli"tys eontingeney tabJ-es

were eonst¿"ueted usi"ng the soefan studåes pass*fâå1" data as¡ð

the elass sÍ.se varåab1e. Four tables were eo¡rstr¡¡eted, CI¡.le

for eaeh abitlty }eve1" The ehl*square values were ealcu-

Lated, and reported,, together with the probablS-åty levelsu å¡r

Tabl"es LV to f,vTII* ($ee Appendåx.) TabLe )trIf Ís a swnmary

of the fåndlngs reported l"n Tabl-es LV to tVIIfø
The sunmary shows that none of the rel-atlonshåtrls

tested, was s$.gnlfieantly dlfferentø
$ummarv

l#ren the pereentages of students who passed t}¡ei"r

examtrnatlon å¡e soelal studåes was used as Èhe eråter5.onu Ít
was fora¡edu røhen eomparåson was made on the basås of, sehool

eategorÍes, that a statiståealIy signlfåear¡t difference
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rAB&E trTT

ffTÞû4ARY OF N&TÁTTO¡{SHTPS EETHMSü CTASS $TUE ANÐ STUDENT
ACHTEVEMtrM Tff SCIcTA& STI'DTffi FOR $MTDENT$

rN DTFFERE}üT ABTITTY T,EVET*S

ÂbåIåty T,eveL 0hå*s€tlåâ8ê df,

Á,bove*average

Hå8h*average

Low*awerage

Belsw'-average

(Iså quartfJ"e)

(ena quantÍ1e)

(3rd qr:.arbt1e)

(htlx quarÈåXe)

&.5b3

h*troe

2"f 52

L026

',L+?o

,&36

*258

,6Ð7

2

2

2

a

exåsted åm tlrree of the four relatfonshåps tested" Tn the

Category B sehools students ån smaltr etrasses aehåeved a

sågg¡lffeantly lrfgher Tlass rateu whÍ.].e ån the Category 0 and

0ategony Ð sehools stud.ents å¡¡ &arge elasses aehåeved sågnf*

f3"eantly hlgher pass rates.

Whcn a1n studentss resul"ts were testedu tl¡ere wa6 slo

såg¡eåfieanee ån the relati"onship between elass såze and

aehlevemenf ín soeial str¡dles.

Wþ¿en the dåfferenees fn the resnl"ts of the exa^mlnatåo¡r

ån soefal str¿dåes w€re tested and studenf aþfLlty eontroJ-Led,

no statistleally sågntrfåeant dåfferenee exåsted ån any of the

four re1atÍonshlps tested' F'rom these quartlle tests lt 1s

apparent that stud,ents of any abllfty lev'el aehåe¡re equa3-ly

weLl ån soe*al studåes ån any såze of elass*

6ånee the students of, every abålity l"eveL aeFråeved
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eqråal1y vrell ån soelatr str¿dåes åEr any erass sLøeu åt is Iåke&y

that the statåståeatrly sågnåfåeant dlfferenees for*nd 1n the

aehåevement of students ån the varåoirs elass såzes ån the

taËegoråes B, Ca and D sehools oeeurred beeause results aeÏlåe*

ved by studeexts sf, dffferent abå1"Ítåe6 were beång eompatred,

V" OOMPART$ON$ TXü }4ATHEMATTOS

The purposc of tF¡{s portlola of, t}¡e study was to deter*

ml"nee (a) whether str¿dent aehlevement 1¡r matlaematåes was

related to elass slzes ffid (b) whether a relaËlonshåp exåeted

beÈween eLass såze axrd student aehlevement 1n mathematåes

when the effeets of abåLåty &xere eontronned,'

Fass-naffi nefattongbåBå

0ontångeraey tabJ"es were eonstrueted uslng tFee mathema*

Ëles pass*f,êfl data and tþ¡e el"ass såse warfabLe. F*ve tables

were eonstrueted, one f,or eaeF¡ sehool eategory a¡ad one for
all students" The @hå*sqüane vaLues wer€ ealeul"ated, and, ro*
ported,, together wåth the probabf"llty S"eve1sa ån TabLes tTX

üo LffiII* (See Appendåx*) Tabl"e WIIÏ *s a summary of, the

fåndlngs rcported ån TabLes l,IX to tffiIl*
Table ffifII shows that, when the resuLts of, the exam*

ånatlon 1n mathematies were eompared by sehool eategorÍes,

the obsorved, dffferenees ån tlre pass rates aehåeved by tï¡e

students fn the varlous eLass síues were statlståea1ly såg*

nlffeant o:r3"y ån the Categoråes B and, C sehools, Students ån
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gABLE KÚTTS

sïrþrMA RY 0r ig*T*',$-F,Htlfu F*ffi Ëä $trå^ËË'ä åäBn* 
* DENf

f 
'$äffi-üä:iü.*gH**xå-f 

gf, Ëffi'ffi$Ë 
Ë0800',

äffiHå*å$ 'dftö-Ë'ó-ñ Ãll stt¡DENr$

6hå*square df
0ategorY

A

B

r{s,

D

AlL Ëtudents

3.952

11*ot3

n5,416

ts"8nB

3"f 85

2

2

2

2

2

"trt+f,

,006

,ooL

*Q92

*158

medåum*sÍzed cLasses, Gategory B sehools' aehleved a lrågher

passnate(tabletx}gwhl}estr¡dentsånlargee].asseggGate*
gos'y 0 sehosls, aehåewed a hfgher pass rate (Table Lffi)u

Tbe summary also shows thatu when the resu1ts of all

str¿dents were testedu there was no såsnåfÍeîïjî":::-::Ï-

ir""J ;-;-"" er-ass såze anð aebtevement ån nathematles*

nee sf the dåff,erene@s obserryed

ån the pass rates aehleved Ssl nathenattn:.U" 
Ï":::":ï

J;#*, nn*** såøe a.nd srudenr abslitvs eontingen'ev

taþles were eonstrueted usång the matbenati'es pess*feåL éafa

and the elass slze varåable' Fou'r €abl-es were eonstrueted'

one for eaeh abålity leveL' TL¡e @hå*sqüare values wer€ eal*

eutatedandneportedutogetherwåtht}reprobabtlltylevels,
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ån Tab1ee LKIV to Ï,ffifã* ($ee Àppe¡:dåx") fabte ffiX ås a

summary of the flndings reÏ¡orÈed *n lables l,XfV to &ffi'Tl'

TÂBÍ,8 KX

ffilJMF{ARY OF RHLATTON$TÍTP$ BET{úEEN CIASS ffTUE ANÐ $fiTDENT
ACHTEI;TET{ENf TN },ÍA$TE}4ATTC$ FOR $SUDENTS

TN DTFFERENT ABTTTTT TEtrE&S

Ë==========gæ====Ê===ã=============:=======Ë gæã==ãæ= 
====

.Abå11ty l,eve1 ehå*SQües@ df

.Above*average (Ist quartÍl"e)

IÍåBh*average (en¿ quartåle)

&ow*average (3r¿ quartåLe)

EeLow*average (!+th quart*Le)

5"575

0" 6¡{'8

tr,59tr

11,288

,a65

*72W

.k63

*006

2

¿

2

Results of, ttre analysås show that only tn the fourth
quartlle was tirere a ç&atåstieally slgni.f,åear¡t dåfferenee ån

the pass rates ån matF¿ematåes for aL1 stradents ln the varåoi¿s

elass sfues. Table tltrïï shows that the st¡¿dents ån tl¡e

medLun*sfsed eLasses açhlewed a sfgnåfåeantJ-y hLgher pass

rate"
Summarvæ

When the pereentages sf students wf¡o passed theår

examånatåon ån mathematåes were used as the eråterl"snø lt
was found that, wher¡ eomparl"son Þras mad.e by sehool categoråes,

a sËa&åståeally sågnåfåeent dåfferene€ extrsted ån the cate*
gorj-es B and Ç sehooLs. Tn the 0ategony B sehools stude¡rts

ån medåum*sLøed el-asses aehåeved a slgnåfieantS.y hlgher Bass
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raÈe, whlne ån the 0ategory e sehools students ån large

elasses aehleved a signåf,leantly hågher pass rate,
When atr} strådentss results were testedu there was no

sågnlfieanee ån the relattonshåp betwee¡r e1ass såse and

aehåeweme¡rt ån mathematåes"

When the dåf,ferenees ån the resìåtrts of the exanlnatåon

ån mathenatåes were tested amd student abålfty eontrol-Ied,

on1y fn the fourth quartfle were the dåfferenees ån pass

rates statåståealJ.y sågn1fåeas¡te These students of, below*

average abåJ"tty aehåeved a sågntfieantly higher pass raÈe in
na&hematåes 1¡r med*um*såzed elassesø

From tf¡esc quartÍIe tests åt ås appareart that stude¡ets

sf, abowe*medåa& abÍIåty e@håeve equally wel1 ån matbematåes

åur any sLzø of elass,u wlråLe students of, below*ê.v@r&B€ abJ"låty

aehåeve håglrer ån classes that do not exeeed thårty students

å¡¡ såse' $tudents ç¡åth l"ower abåJ"åty appcar to aelxleve

better when they reeeÍve more åndåvådualåøed ånstruetio¡a,

$ånee the students fsl three of the fou.s abllåty leve1s

aehåeved equa3"ly well 1n mathenaties ln any elass såseu åt is
3"1keLy that tk¿e statfsttreaJ"ly sågni"fleant differcnees f,ound

l"n the aelrlevement of students ån the Gategoråes B and 0

sßfrools oeeurred beeause the resul"üs aehlev'ed, by students of

dåfferent ab1låty J.cvels wcre beå¡rg eempared,*
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VT. TOMPARTËO}T$ TN $OIET.{CE

The purpose of, thls pontfon of the study Þras to d.eter-

mån€c (a) isrhether student aehåevement ån selence was relat€d

to elass såses æd (b) wF¡ether a relatlonslråp exåsted betwee¡¡

elass sÍze and student aekrtevement in seienee wleen the effeets
of, abål"1ty werc eontrolled,*

Fase*FalÏ Re1atÍonshf pE.

Oontångeney tables were construeted usång the seåenee

pass*faJ,} data and the elass såøe varåabLe, Får¡e tables

were eonstruetedu one for eaeF¡ seF¡so} eategory and one f,sr

all students' The @hå*sqrås.re nanues were eatrer¿lated a¡rd

reported,u together wåth tFae probabåIÍty levelsu ån TabLes

f.,lfW'Iff to l,)ffiIf' ($ee .&ppendåx*) Tab1e XX ås & swnmary of
the findturgs reported, 1n TaþLes L,XFIII üo LXXII*

fABLE XX

$üM¡/TARY 0F REr,ArroI{$HrPs BET}üEEN çLAÊs sruE AND STUDENT
AGHTEVM{ET{T TN $ETEI{CE FOR EACH SSHCIOT

GATEGORY AI{D FOR ATT STU'DENTS

_t4_É__+
E-æÉ-õ: 

-æð---É€ã: 
- 

-â---*_*;

Catcgory 0FÀ1-SQüaa€ df

A

B

q̂J

D

All Str¿dents

8,96h

3.7QV

5,!+hg

'l "L64
3.698

2

I

¿

2

2

.CI12

,L65

,069

,031

,L65
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Tiae resutrts of the analysås slrow tteat only ån tlre

CIategoråes A and Ð sehools did the students ån any elass

såze aeF¿åeve s pass rate ån sefenee suffåeåently hågher ts

bc statlståea}J-y sågnåffeant, $trrdenÈs ån small elasses of

0ategory .A sehool"s aehleved a sågnifieantJ"y hlgher 3lass æate

(Table tWfTI), r*hÍIe str¡dents ån J"arge el"asses, 0ategory Ð

sehools, aehieved a sågnåffeantly h$gÏ¡er pass rate (fab1e

eÐffi), The sunmary also shows thatu w'hen al"l" studentss tre*

sutrts w€re testedu there wes no sXgnlf,learÀee ån the reLa*

tåonship between elass såze and aehåevement ån seLe¡ree"

Abll1tv and Student Aehievement ån Seienee

To test the dåfferenees observed ln t!¡e pass raÈes

aehteved ås¡ seience by al"} students aeeordång to elass eåze

and str¡dent ablLåtffe eontångenay tab1es were eonstrueted.

uslng tlee seåenee pass-faå} data and, tF¡e elass såze wari"abLe*

Four tabLes nüere eonstrueted, one for €aeh abåJ"1ty leveL*

The chl*s{t¿&re vaLues were eaLeulated and reported, togetFrer

wfth *he probabÍ"låty level"s, å¡r Tables tlffiIII to Ï,lffiVÏ* (See

appendlx" ) Table lffi *s a su¡unary of the ffndångs re¡lorted

ån Tabl"es LffiIf to LÐËtrI*

Resr¿lts of the anaS"ysJ.s show that only in tl¡e thård

quartfle was there a statlstieally sÍgnåfleant dåfferenee

fn the pass rates aehíeved. by students å¡r any e1ass såøe ån

seåence, Students ån smanl elasses aehteved a signifleantly
hågher pass rate. (See Table Lru(V,)
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rAB E E{T

SUMMARY OF RETÁTTONSHTP$ BETWEEN CTASS ffTZE ANÐ $MÐEtrT
ACHTETTEMENT T¡[ SCIENCE FOR ËTUDENS$

rN ÐTFFENENT ABILSTY IEVEX,S

AbåIåty tevel ehå*sllware df p

Above*averag@

IfÍ$h-average

Lov¡*average

Bel"ow*average

(nst quartål"e)

(en¿ quartlle)
(3r¿ quartl3.e)

(kth Er¿artåle)

1"663

2"6tsg

7,lz1:
CI,871

"41+6

'2'3L
,02[f

,653

&

2

2

Srrunmarv

Wþ¿en the pereentages of stl¿dents who passed üheår

exa¡nå¡ratåon L¡¡ seåenee were used, as the eråteråon, ft vras

found thate when eonparison w'as made by sehootr eategoråesu

the observed. dÍfferenees ån pass rates were statfstieally
si"gnåfåeant ån t}¡e eategoråes A and D sehools, ln Gategory A

sehools students ån small el"asses aehåeved. a slgnÍfåeantly
htgher pass rate, while ån tategony D sehoo1s students åm

large elasses aehÍeved a sågnåfåeantly hfgher pass rate*
Wleen al"l- stt¿dents c resL¿Its were Èested, there was 33o sågnlfå*
eenee ån the reLationshåp between enass såze and aehåevement

ån geåenee,

Wbe:a the dffferenees å¡¡ the resr¿l"ts of the examåna*

tíon fn seåenee were tested and student abå1"åty eontroJ-J-ed,

åt was for¡nd tha* only ån the thård quartåle wetre tbe dfffer*
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enees ån pass rates statåståeaJ-}y sågnåfåear¡t* Thcse stu*

dents of low*aveaage abåtrLty aehieved, &alglrer pass rates ån

small- eLasses*

From these quartile tests åt *s apparent that strÀ*

dents of above*mêd.åar¡ ab{l1ty aehfeve equaJ"ly well Ín seienee

1n any size of eLass, whå3,e students of lov¡-average abfJ-åty

have hågher aehfevement ån smaller elasses, The aelaåevement

of students of beLo¡u*average abå1åty does not seem to be

related to elass såze'

VIT" .ANATYSTS OF COVARÏANCE

As a fina1 test to detennåne whether tFre ftrndlngs

obtal¡red ån tF¡e prevfous eomparlsons wetre val"idu a ten*
pereent rando¡n samptre was ta^ken f,ron the body of, studenüs

used ån thås study, fhe samp1e eonsi"sted of 66 students

from smal"L classes s 335 students from medfum*såzed elasses,

ønd 256 students fron J-arge elasses' The exanlnation re-
sul"ts of these students wetre proeessed, usfng a eovaråanee

prograüûø lcx thås eomparåson, abålåty as ne&sTÅred by I.Q"

was eontronled, a¡rd the sf"gnåfleanee of the dåf,ferenees ån

the aggnegates of marks obtained. by tbe students 1n the four

examinations sras tested, Tabtre NXIÏ eentaåns the results of

the ar¡alysås of eovarfar¡ee"
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ANAIY$Î$ OF
AS THE

?ABTE XJffiT

COVARIANÇE U$TNG FTNAT EXAMINATTON RESUITS
DEPETIDENT VARTABÏ,E WTTH ABITTTY $CORES

TTSEÐ AS A COVARTABTE

Eî$or¡ree of VarlatÍon Sums of Squares df

Betr*een

WåühLn

Botal"

367 "25
1"03689!+" 5CI

L03326L"',75

0.116*653

655

I not slgnåfåeant

The data ån Table Kffif åndåeate thatu wÏ¡en adjusted

for abålttyy ao statfstieatri"y signåf'åeant dåfferenee exåsted

ån the aggregates of marks obtaåned by the str¿dents ån any

elass såze. Thås resul"t comcsponds r.¡åth those forru¡d ån

$eetfon I and $eetioxe Il where no statístleal sågnåffea,nee

r*as fsund when eomparfsons were made whlch took the abå3"ity

of the students lnto eonsåderation, The anal"ysås of eo*

varåa¡¡ce eaE¡ theref,ore be safd to valÍdate the flndlngs
reported å¡r the varfous eonparJ"sons made ån this ehapter.
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ËuM¡{ARYe C0NCËU$I0N$9 A][D REOoMMENDATTONS

T" $I]M}4ARY 0F THE ÏI{VESTICEATÏON

Tl¡e pr¡rposes of this study were to deternånee (1) tl¡e

reLationship between elass si"ze and aeadercfe aehåevenent ån

the Grade IX eLasses 1n the hteh scF¡ools of Manåtobag (2)

whether there ås ar¡ optimr:m såze of elass fn whieh studenfs

ean achieve better results ån external exa.minatlonsã and (3)

the best sl"ze of class for eaeh of the four sub$eets used as

the basLs of thls study" Tlee study was eonfÍned to thsse

hi"eh sehools i"n Mar¡itoba whieh had at neast one Grade fX

elass exeept those Ln Metropolítan lfÍnnlpegu Brandon, and

north of the Swan Rlver Va1"Iey, Speaåa3" schools sueh¡ as

lndÍar¡ sehool-s and prfvate sehools were also om:Ltted"

In tF¿e related låterature, studl"es reported prlor to
I{srl-d ülar II were dfscounted beear¿se of the eontrad.letory or

lneoneLr¡.sive resul"ts obtaLned. Many were not sefentåffeaJ"i-y

eonduetedu and sophistieated methods of determlnlng sågnff,i*

eanee rdere ¡rot avafl"abl"e at that tåme,

The results of the Departnent of Eiclueation Grade IX

examinations of Jr:ne e L965 were obtalned, also the half-
yearly reports for tlre L965 språng term, Uslng the daüa from

these reports, the sehools used 1n the study were elassåffed
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as* CIategory Au those setrools hawång one Grade TX eLassg

Gategory B, those sehools Faavtrng tvro Grad,e IX enasses g

Gategory 0, tilose sehools Sravi"ng three Grade IX elassesg and

Gategory D, tbose seF¡ools havång four or more Grade lX elasses*

The e1asses w€re alassLfåed asc Gategory T (sualJ") e havtrng 2O

såudents or fewerg 0ategory II (med,fum-stzed) u havång from 23

fra 29 students$ and eategony III (l-arge) e havtng JO students

ôr Ïrlor€ø The students werê el"assåfl"ed, aeeordlng fo thefr
abål"åty leveX (lntelLl"genee quotåent) ånto above-average

(flrst quartfle) e l¡ågh*average (seeo¡rd quart5"Le) e Xow*average

(thtrd quartiS"c), and beLow-âvêFâB@ (fourth quartl"l"e) " fhe

reeults of tk¡e set of ssemÍnations were tabuLated for eae!¡

student, togeüher wåth hås I.Q*r the aggregate of marks ob*

taåned, ar¡d the n¡:mber of exa.minatåons passed" Results f,rom

6u585 students å¡e 261" eLasses of l,l*0 sek¿ool-s were r¿sed ln
the säudy*

Compar$"sons were made of the pass rates sf, students

1n eaeh el-ass sLze using the pass*fa1I erfterlon ar¡d the

aggregate mark erfÈerlonr These eomparisons were made on

the basfs ofa (1) sehool eategorles, to determlne whether

students 1n any slze of el"ass aehieved hågher pass rates ån

any sfze of sehoolå (2) aLl students, to determÍne whether

any df"fferenees noted in the fårst eomparison eaa"rLed over

ånto the whol"e sampJ.e$ ar¡d (3) the quartile distributlon of

abåIåty, to determåne whether stud,ents of any abå3.ity level
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aehåevcd sågnlfieantly hlgber pa.ss rates Ín ocle elass såze

tþ¡an Ín another* In eaeF¡ eomparf"solr a ehå*square test of,

sågntfieane€ ¡,¡as made to determåne whethes' the observ'ed

dÍff,erenees were statåståeally sågni.fÍeant.

0omparl"soãls were nade fn eaeþ¿ of, the f,our subJeets ån

whieh exa.nfnatåons were wråttenu language (hrgllsþ), soeían

studfesu nathematlesp æd sei"ence to determfne whether stu,*

dents ån any eLass såøe aef¡feved sågnÍfLcantly higher pass

rates ån ariy of, tþ¡em* These eompar*sons were made aeeordång

to sehool eategoråes as well as for all students. Gomparlsons

were also made usång the quartåle dfstråbution of abflity,
The sågnlfieanee of tF¡e observed differenees kras tested by

the chl-seuÐ.F@ test of sfgnf"fieance*

FJ"nallye â ten-pereent random sample was taken f,rom

eaeh eLass sløe Ín eaeil sehool" eategory and a¡a analysJ"s of
eovarianee performed to d,eternlne whether there was any såg-

nlfleant dlf,ferenee fn aehlevement when abflåty as determl"¡aed.

by J.ntellf.genee was eontrslled, Thi.s eomparlson was to sêtrv.e

as a test of the valldåty of, the results prevåously obtaåned,

ÏÏ" ffiU}û{ARY OF RESUüT$

(f) fotn eomparÍsons based on the pass*fal1 erfterion
showed. that fn sehools r*here tlrere were three or more Grade

rx elasses the students 1n tlre J"arge el"asses aehleved. pass

rafes whfeh were sågnifieantJ"y higher, }{}¿en the abfråty of
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the students was taken i.nto eonsåderatåonu hotrrever, tFrere was

no sfgnlfiear¡ce trn the dlfferences l"n pass rates. GLass s1-zeu

theref,ore, was not a sågnff,ieant faetor in d.eterminlng the

pass rate of the students srhere the whoXe set of exa^månatj-ons

Þfas eoneerned,

(2) DÍfferenees in pass rates å*r S"anguage were statls*
tfeally sågnffleant X¡¡ sehools havång tk¡ree or motre Grade lX

elasses ar¡d fsr all students, T¡r eaeh @ase students ån large

el"asses aehleved slgnifieantly F¿igher pass rates, Students

ån three abålfty l"evels aehleved, hågher pass rates ån language

1n large elassesu Tn the fårst and seeond qu.artåles stud.e¡rts

ín 3"arge elasses aehieved signifXeantly hLgher pass ratesu

whåIe fn the fourth quartlle stud.ents å¡r mediu¡o-såzed cl"asses

achl"eved, a sågn1f,åeantly Ïeågher pass rate, Wåtbi.n the 1åmåts

of' thÉs study, thereforeu elass size was a sågnåfåear¡t faetor
ån the aehåevement of, str¿dents ån languâgêø

(3) Students 1n small el"asses aeh¡feved. a sS.gnifieant1y

hfgher pass ratc ån soelal studåes ln se}¡ools havf.ng two

Grade IX elasses, whlle students i.n large eLasses aeleteved

slgnlfåeantJ.y Frågher pass rates Ín sehootrs havi"ng tþ¿ree or

more Grade IX elasses. Ïülren student abii"lty was taken lnto
eonsideratíonu Frowever, there wa,s no slgnlfleanee ån the

dåfferenees ån pass rates fn soeÍa1 studåes" Therefore,

within the l"åmåts of thj.s study, el"ass slze v¡a.s not a sfgni*
fåeant faetor ån the aehåevement of stud.ents ån soeåal str¡dåes,
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(k) Ëtr¡dents ån medfu¡n-såzed elasses aelrleved a sågnå*

fåeantJ-y krågher pass rate ån mathematåes tn sehools Þraving

two Gsade IX elasses, and students ån J-arge elasses aehieved

a slgni"fteantS"y hfgher pass rate å¡r sehools having three

Grade TX el-asses" When student abfJ"lty was eonsådered, sttrÅ-

denüs Ín the below*av@rage abålåty leveX (fourtfi quartfl"e)

achåeved a sfgntfleantly higher pass rate fn medåum*Båued

elasses. fhereforeu wlthin the linlts of thås study, elass

såze ruas not a sfgnffÍeent faetor ån aehåevement ån matt¡ematåcs

for students of above*m€d.ian ab1låty, while students of belov¡-

ev'erage abålfty aehleve slgnåf,ieantly hågher pass rates å¡r

eLasses that are not over thirty students trn såze*

(fl Êtudents å¡e small elasses aehieved a signi.fÍeantly

hS"gher pass rate l"n seåenee 1n sehools lravlng o:¡e Grade TN

eLass, whÍLe stud,ents 1n J-arge elasses aehåeved a sågnåfi*

eantJ.y h*gher pass rate fn sehsol"s lravl¡rg four or motre Grad,e

TX eLasses, Students of l"ow*average abilfty (thård quartåLe)

aehieved. a slgnifS.eantJ-y hlgher pass rate ån snall elasses.

tlass slze ås therefore not a sígnifåeant faetor 1¡l aehfeve*

ment in seienee for students of above-m€dåan abllåtyu v¡håle

students of low*average abftity aehleve sågnåficantly hf.gtren

pass rates å¡l small eLasses, The aehåevement ån sclenee of
gtudents of belor,r*âvêpagc abil"lty d,oes not seem to be rel"ated

to elass size,
(6) The resirlts of the eomparS.sons on a subJeet basÍs
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provide one reason wily tF¡ere was nÕ sfgnlfåeanse ån the dåf,-

ferenees 1n pass rates w}¡en eompanlsorås w€re on tF¿e basis of

ttae whole set sf exa¡aånatfons. It is that the tend.eney

towards hågher pass rates fn targe elasses observed ån the

eomparJ"sons *n J-anguage were ba3-aneed by the tendeney towards

hågher pass rates i:r small elasses i¡r the ot!¡er ühreç subJeets'

(7) The anaLysis of eovarlar¡ee wåth abålfty as deter*

mlned by I.Q" eontroLled åndfeated that ühere was no statls*
tiea3.I-y sågniff"cant dffferenee ån the aggregates of marks

obüained by the students of any elass såze' Sånee thts fl"nd*

ång is simålar to those fourrd when the resu.lts of tl¡e set of

exa.mÍsrations wetre eompaæed by other mea.ns, the anaïysås of

eovarfanee reånforees previous eonelusloÐso

IÏI" EONCËUSTONS AND TMPITCATÏO$S

Conel"usfons

From thås studyu there are strong lndieatlons that ån

some subJeets aehÍevement 1s not affeeted sS.gnlfieantly 1n

large eLasses, For these subJeets, thre retenti"o¡e of, large

elasses would seem praetieal" Ira large sehoslse motreovere 1t

wot¿Id $eem possåble to take lnto aeeount dåfferent aehåeve*

ment rates ån dåfferent abålity Xev'e1s by gæouping students

hawfng above*medåan abål1ty in large elasses and those ÏeavÍng

þelow*medfan abí1åty ån smaller elasses' Further F€*â.rrâtlgÍng

måght even be possåble, wåth the sane students attendÍng a
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large elass for one srab$eet and a smal"l sele for another'

Students with above-medåan abåJ"åty aehfeved sågnffå*

eantS-y krfgher pass rates 1n language fn large elasses" There

Tüas nÕ statåstieal slgnfffeanee 1¡r the differenees ln tk¡e

aehlevement of these students ln soeiaL studåes, mathematåes,

or selenee l"n any eJ-ass såze" LogÍeally, thereforer students

with above*medåan abllfty should be plaeed ån elasses of not

fewer tL¡an thlrfy'
Students of low-average abf3"åty aehieved sågnlfieantly

hågher pass rates Í¡r setenee l"n small elassesu whtle thetr
aehtrevement ån Xanguage, sociatr str¿dÍesp æd matFrematíes was

not slgniffeantLy affeeted by elass sÍøeu Stu¿dents of beLovr-

average abûIåty aehåeved slgnlffeantly higher pass rates i.n
la.nguage and ln mathematles å¡r nedium*såzed elasses' Logå*

eallyu therefore, students of belors*m€d.iara abåIi"ty should be

pLaeed 1n smal"l eLasses for seåence and medl"u.m*såøed eLasses

for Lar¡guage and mathematl"es"

Another åmportant faetor pofnted out by this study ås

fhe danger of taking tkre results of a set of examlnatlons at
faee value" W,håle most arìninlstrators ane probably fu]"ly
al'rarc of thåsp manf peopJ-e (fneludång many parents) are notu

l¡r thås study tlrere rüetre twenty*fCIur eomparlsons lnvolving
sehool eategoriesu and. the dlfferenees ån pass rates aehleved

by the stud.ents ån the dffferent elass sizes turned. out ts be

statlsÈ1ealIy sågnåfieaat å¡r th:trteen of them -* ovêF fJ.fty
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})ereent@ ?Jhcn the resutrts of al-L str¿d.ents Ìrere tested., hor**

ever, Ín ontry one eomparåsor¡ out of s*x Trere the obser\red.

d,åfferenees Ín pass rates statistj"eally signifieant* Compa-

rison of pass rates earurot therefore be said to be vaLåd

ucrless the abllity of the students ån queståon fs taken fnto
eonsld,eration" The teaehers of small" classes, for exanple,

should not be expeeted to obtain a Lrigh pass rate from theår

stud.ents $ust beear*se the elasses are smaLtr.

ImpLi"eatlons for AdmÍnLstratsrs

The school" adnånistrator has a dual task to perform*

0n the one hand str¡.d.ents must be grot*ped into eLasses in sueh

a nanr¡er as to obtafn fon these students the maxåmum possÍbi-

J"åty of hågh academle aef¡åevement fron the sÈaff and the faeå*

liti"es avallable" Ttrfs could lnvolvee (1) testfng str¡dents

ts d.etermine their level" of abllityg (2) elass sfze ârrâxrg€*

ments and the atte¡rdant seh.edule shråf'ts neeessary to enable

students to attend the size of elass ln whieh they aehjleve

highest ån eaeh subJeetã (3) adjustlng teacher workload to

enable teaehers of lower*abålity ptrpfl"s to give more åndåvå*

duaL ånstn¡etfon6 (h) the provÍsion of ad,equate elassroom

spaee a¡rd teaehfng staff, to ensu.re that optåmum learnång

eonditfons are present for stud,ents of all ablltty Levels

ån every subJeet. ÇonverseJ-y, the scfiool admfnfstrator must

eonvÍnee people sueh as parents and some schooÏ board members

tF¡at whitre a hlgh pass rate may be ta¡¡glb1e evfdenee of F¡1gh



73

aeademåe aehfevemente a Ïower pass rate at tånes ås not ln*
fallåble glroof that all 1s not well" åsr the sehool system,

ÏV. AEEOMMENÐATÏON$ FOR FTJTURE RESEAROH

In thls study oxre åmportar¡t varlable, teacher charae-

tenåstÍ"es, sras eonsfdered to be eo¡rtrolled. beeause of th.e

l"arge nunber of, teaehers ånvsLved. Another study mågfit be

undertaken *n whleh elasses seleeted, leave been taugirt by

teaehers lraving approxfmateJ-y the same trainfng and. expe*

råenee ån order to equallze this variable more eompletely,

Thås wor¡&d neeessåtate a knowledge of teaeher qlaaJ"lfåeatlons

not avai.lable for thås study"

In this study three elass slzes ndere usedr smaIl,

mediu¡a*såzed, and large* ALthough thls had the ad.vantage of
permåttlng a study over a range of såzes of, elass, Ít a1so

made eomparisons motre diffåeul"t and eompÏfeated., To sinpJ.lfy

procedure, and to provide a smaller break between smalL and

large elassesu it mlght be advfsabLe ån f¡rture studfes to

r:,se onJ-y trrro elass såzesu wåth the snaLl" elasses eontaånfng

perhaps 25 str¡dents or f,ewer, and the I-arge elasses eontaån-

lng perhaps 3O studenüs or utorêe
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TABT,E XMTT

RETATTOI{SHTP BETWEEN CTAS$ STZE AND ËfT}DENT AORTEVE}4ENT
T3{ CATEGORY A SOTTOOT# BASED O$ NU}4BER

OF E]ßMTNATTO$S FASSEÐ

sruE 0F crÅ$g
pa$s FATT

rCITA&

$maLl 0lasses (f)
Medium Ctrasses (fT)

åaægo 0lasses (IIf)
Totals

232.

46E

638

14339

78,lL

73.L6

vþ.'.28

73'7'f

65

ng0

22,L

W?6

21,89

28,8l+

2l'72
26"23

297

659

85e

ne8l"5

x2=5.31hsdf=2epæ,a75

TAF&E )CIffiV

ffiT,ATTCI3{$HTP BEruEEN CI,A$$ STUE AND STT}DENT ACHIHTEI{EN?
Ti{ EASEGORY B $gTfOOtS BASEÞ O$ NUMBER

OF E]EAMTT$ATIO¡ü$ PA$SEÐ

pass
grzE 0p cnÁ$s

FATT
TOT.AT

Small el"asses

Medl"um 0nasses

l,arge glasses

Tota1s

(r)
(rT)

(rrr)

L56

977

362

1u495

?\'*29

36"63

?es'48

35'-85

tu
2:98

e2[+

wv6

25.7L

23,37

?5.52

2b, å5

210

La275

486

Ls973-

# = &,n96e df æ 2s p = ,fu5
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TAB&E ÐTW

NEru"TTTNSHIP BETE{EEI{ ET"AËS $TUE AT{D SgUÐE1{T AETTEVEMEHT
r$ EASEGORY C Ë6TT00Ï,$ MËED ON IUUMBER

OF EXA}ÍTNA.TTO}¡S PA$SED

PASS FAT&
g======æ

TOSAÏ,$IUE OF CT,AËS

Ëm411 Classes

Medtum e1asses

&arge 0lasse¡s

trotals

(r)
(m)

(rrr)

53 *32

?h,70

77 "78
73'e3

35

L2.6

28

189

h2,68

25,30

22@22

26*77

82

8+gg

L26

'fØ6

WV

37a

98

5L7

x2 = n2*¡+73e df * 2p F = *CI03

TAB&E ffiT
RET,ATTON$HTP BETWEEN CIA$$ $TUE A¡{D STTJÐENT AOHTEVEþMNT

rN CATEGORY Ð SCHOO&$ BA&ED O}ü ¡{U}.ÍBER
OF ÐEAMTI{ATTOT{$ PA$SED

@ÉéÐ---4

PASË FÂT&
srzE 0F cÏ,A$s TOTA&

$mal} elasses (f)
Medåum ÇLasses (ff)
l,arge tlasses (Tff)
Tota1s

b4

3L6

Bre3

ne603

59,w6

?í'VW

?8,49
.16,"59

30

229

231

P+go

}¡o" F&

ãv',26

4&ø2"L

23*l+n

74

945

1e0?4

2e093

Ka = th"6h5e df = 2s F s,001
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rAB&E ffiTT
BSLÁ.TTOT{$HTP BHTWEE¡I gtAS$ ËTZE A}üÐ SSUDET{T AOHTEVM{ET{T

FOR AII STITDENS$ BASEÞ ON NUMBER
O¡' EXAMTNATTONS PASËED

PASS FATL
slzE 0F cIÁ$s TOTAÏ,

Small elasses (I)
Medlum Slasses (II)
&arge Glasses (TIf)

Totals

4vs

?e53&.

xe9!+1"

&"e?fu

72*25

31"04

76,23

75.23

18h

Bte3

60b

}e631"

23,75

24,96

2.3*33

2W,73

663

3s377

2,þfuí

6 e585

ïAB&E XffiTTT

REI,ATTOT{SHTP BEEWEE}{ CT,ASS STUE ATüÐ fiTÜDENf ACJTTEVES4ENT
FoR FrngT ST'ARTITE $TTIDENT$ BA$ED 0N NUMBER

OF EXAMT}üATTON$ PA$$EÐ

PASS FAT&
sruE 0F eïÁ$s TOTAL

ffiaL1 Gnasses ( T)

Medlum elasses (If)
&arge 0lasses (fÏf)
Tetatrs

130

828

635

Ïe 593

99'.27

96'6e

96*80

96,78

o.75

3.38

3*20

3"22

133

8lT

o20

1e6h6

q

29

2L

53

# * O*ts7ge df = 2p p = ,288
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TAFTB ffiTË

AEI,ATTON$HTP BETWEm{ CTASS STUE A$D $TTTÐENT ACETEVEMENT
FoR SEÇ03,$D gUARTrr,E $mÐENT$ mSEÐ 0Iü 3[ïJ],ÍBER

OF EXAMT¡IAfTO$$ PASSED

æ=æE=*Ëã=====ÊÊ= ===Ê=

sruE 0F otass
FAT},

TOTAb
pAs6

SmaLL

Medåum

I'arge

Tota1s

123

672.

53e

ns33h

80,39

83*90

86.66

8l#,6h

30

Tzg

83

2t*3

1g*61"

16,1"0

n3.3¡+

nt,36

153

801

622

Lsf76

GLasses (f)
Gl"asses (ff)

Onasses (IIf)

X2=h"l+t3, df =2e Fs*XIh

TAB&E )üËX

NET"ATICINSHTP BEIWEEN OT,A$S STUE AND STUDET{T ACHTEIXM{E}qT
FoR THÏRÐ QUARTTLE STUÐENT$ BASED 0r{ ÌTU',MBER

OF EffiAMTX{ATTONS PASSEÐ

srzE 0F cLA$s
PA$$ FATT

TOTA&

$maLl 0lasses (f)
Medi"um Olasses (IT)

l,arge 0lasses (fII)
Totals

L25

585

4vtr

Le185

73"n0

3['96
72*96

72.8s8

k6

228

L76

bl0

2.6"9e

28*01#

2?,0k

2'1r52

LTz

813

65x

1r635

# * 0"241e df = Pa p = .8g5
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TABT,E rc{XT

RETÁTTONSHTP BEIWEET{ OI,ASS $TZE ANÐ ST{'DENT ACHTÞVEMENT
FoR FCITIRTH qTTARTmE #T1TDENTS EASED 0N NUMBER

OF EXAMTT{ATTON$ PA$SEÐ

FAÏ&
sruE 0F eLAs$ TOT"ELNßNr,
tuaI1 C1asses ( r) 102 49,51 l"Oh 5ø.59 406

Medår¡m cnasses (m) e$¡+6 hg,e3 k6g Íû"'fV ga6

&aæge classes (rrr) 293 W3*56 323 5?,,1& 6L6

Tota&s 8kL k8.66 88V 51,3h Ïe?e8

XA = p,k7l+e df = Pp p =,285

TÅB&ts lü{ffir

ASÍÁTTOT{$HTP BETWEEIT C&ASS STZE AND $ffiDENT ACTÍTÞVEMENT
rÌq CATEGORY A $CHOOT,S BASED O¡{ MT3{TMUM

ÂGGREGATE MARK OF 20CI

FAÏL
$rzE oF ctA$$ TOTAbMß$f,
ßma].l" 0lasses (I) ?Wg 83-8t+ kE n6.16 e93

Medtum G1asses (rr) fl8 78'60 nhe 21,1+0 619

T,arge Glasses (III) 686 79'86 W3 20,1!s 859

Totals 1r!+53 89"06 362 lg.gb Le815

XZ = 3'552s df = 2s P * '1?6
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YAB&E ruXTTT

RELATTONSHTP BETWEET{ T&ASS ffiT%H A3{D $TU'DENT ASHTEVM,ÍEIqT
r}ü OATEG,ORY E $CHOOT,S BA$ED O$ MTT{TMUM

AGG&EGAEE MARTç OF 2OO

PASS F'AT&
ffrr^B 0F ex,Ags TOSA&

Small Onasses

Medåusß Gåasses

lrarge Glasses

Totals

(r)
(ffi)

(TTT}

L66

neohg

386

&e 60[

39*ø5

&2*23

39*42

8tr"23

hh

2à6

100

33Ø

2Q,95

LV "73
2.0"59

L&*'î7

2t"0

Ls275

t+86

LegTL

#=au606e df =2a þ=,275

TAB&E ]ffiXTV

RETÁTTCI$SHTP BHTWEE¡{ OTA$S $Tæ AND $TT]DEIWX AÇETEITEMET{T
r¡$ GATEGORY 6 SGHOoÍ,$ EA$EÐ 0$ SdrÏqrMtn{

AGGREGATE }{ARK OF' 2CI0

==+=e*:e=-=:-======3--== @GõÈeÉdÉ_

pass S'ATÏ,
$TZE CIF CTÁ$S TOTAT,

Small tnasses

Medårm CLasses

l"arge €lasses

3otals

(r)
(rr)

(TTT}

53

&og

e03

55e

64.63

s0"92

8n"75',

79"&8

9A

e5

23

LW

35.33

n9*OB

L8,25

2@,82.

E2

bss

L26

3a6

f=1n'951edfæ2spã,CI0k
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TABr,g tmffi

RE&A TONËHTP BETWEE}T CT,A$S SÍUE AND STÜDENT ACHIEVffi{ET{T
rlg CATEGORY Ð SOHOOT,$ ruSED ON MTNTMT]M

AGGREGATE }4AAK OF 2OO

ÉóaóóêeéæëÉ

pass FATI
ffirEE 0F CT.AS$ TOTAT

ffmaLX Ç&asses (f)
Medi-r¡m 0&asses (IT)

l,arge Olasses (fIT)
TotaLs

53

332.

8gg

ne718

3L,62

8tr"69

83,&5

8a,08

2L

w3
181

3î5

29,39

18,Ttr

L6."85

L?.ga

74

ev'
ne07b

2sØ93

# = 6*å+33u df, * 2p Þ = *oh3

TAET,B ffiT
BE&ATTO}üffiHTP BETWEEI{ OTÁfi$ STUE Al{D $TYOET{T ACTTTEVM4ENT

FOR AT& $fi'DElüT$ ru$ED ON MT¡ITffiTM
AGGREGATE }'ÍARK OF 2OO

Ð;-ÚdGóó-

PAËg FAT&
ffruE 0F crass TOTAI,

Smanl

Medåw

Ï,aæge

TotaLs

52L

2s342

ze068

5e33å

r38."58

83""20

81,e6

90.96

flsä

635

ury?

Ls?fu

2L"l+2

38*80

19"7h

19,04

663

3 s377

asfuí
6e585

Glasses (f)
Çlasses (IT)

, ãé-quÅasscs (åIl.J

x2 = 2*6ggs df, = 2.a p æ'26h
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TAB&ffi )ffiWTT

RE&ATTONSHTP BEfþJ-EEN CT,A$$ $TUE ANÐ $TUDENT ACHTSVE}.ÍENT
FoR FÏA6T QUARTTLE $TUÐENrS BASED ON MI¡üï¡,fr¡M

AGGREGATE }4ANK OT 2OO

=ã==Éæææ
PASg FATL

6TEE OF ET,AË$ TOTA&

Ëmal} ÇXasses (ï)
Medl"r:n CILasses (ff)
Large Onasses (IIf)
Totals

133

th6

645

lr 6al+

troo,o0

98"72

98,32

g&,66

0"00

n,28

n*68

[*3[Þ

133

BW

656

1e6k6

0

1X

n1

ëå

Xe=2,38hedf=2eÞ=,305

TAB&E ÐffiTTT

RE&ATÍCI3üSHTP BETWEE$ CTASS STUE A}TD $TUÐEN$ AçHTSV'EMENT
FoR SEC0I{D QUARTILE ffiTUDENTS EASEÐ 0N MINr}'ftIþI

AGGNEGATE MARK OF 2OO

--=Ëõ==ææ@-æ6@e@æé6æ

PÁ,.SS F'ATL
ËTZE OF CTA$$ TOTAL

Smal"L slassee (f)
Medårm 0lasses (ff)
l,arge t3asses (fII)
Totans

e32

726

566

lue*ak

86,23

go.6b

91*O0

90.36

2t"

75

56

L52

13,73

9,36

9*00

9"6k

153

801

62e

Lþ576

XA * SrZSZs df, = 2a P = "1h8
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TABT,E ffiX
Rfi&ATTOT{Ë}ITP BSTWEEIü CT,ASË STUE A¡ID STTTÐE¡IT AC}TTffiMMNT

FOR SHTRÐ QT]ARTITE $MTDE¡ÛT$ BASEÐ ON MTNTMUM
AGGREGAßE MARK OF 2OO

FASS FATT
ËIUE 0F CLAS$ r0T.aI"

Ëmal1 0lasees (I)
MedÍr¡m Olasses (fI)
Large Olasses (ffg)
Tota&s

e&J+

64v

6za

14317

8k,e}

"?9 '58
8o"80

9a.55

2?

L66

nzq

318

L5.'39

20,42

L9*2Ø

L9,45

l-71

8r3

6rL

Lr635

XA = L*g76ø df æ 2s p Ë ,385

TABT,E &
AE&ATTON$HTP MSTWEETS OT,A6S ffiTAE AT{Ð $['I'DENT ACHtrEtrEME}il'f

FoR FoTtRrlr QnARrrrE $TüDENTS BASED 0$ MTNTMUM
AGGNEGå.TE MAru{ OF 2OO

PASS FAffr
$rug CIF cLA$$ BOTAÏ,

S¡nall" 0lasses

Medlum tlasses

Large $&asses

Tota1s

(r)
(rr)

(rrr)

å11"

2¿3

331

e65

53,88

ffi.73

53*73

55"8[$

e5

383

?.85

763

46*Lz

e*2,23

W6*z?

4J+*16

;:e6

9ø6

6L6

Ls728

f¿=2*?3Ws df =2s þ*,2?6



85

rÅBLE )tr.,E

RBI,ATTOT{ñ}TTP BETTúEEN OT,A$$ STUE A3üÐ ffiTTJSENT ACHTEUEMENT
TH I,Â¡üGÜAGE 3ffi C"ATEGOAY Å ËCHCIO&g

-æ-d-5ó -ó- 
* éæ É 

- -Ê -- - -- 
É-

PAñË FAT},
Ëræ 0F ÇrÂ$s rOTAtr,

$maLL $trasses (f)
Medlum 0lasses (If)
&arge Glasses (IIf)
Totals

.06

4s6

6tu

Lø316

69"36

7l,eT

76"L1+.

74'7y

9L

r63
p,a5

45s

30*6h

24,73

23'86

25,29

297

65s

8le

ne815

XZ = 5*53Ls df = 2s p = @A63

TABT,E &TT

Nffi,"åTTOI{SHTP BETWEEN CT,A$S STUE AND ËTT'DENT AOHTETtrEMENT
TN TAT{GT'AGE TN OATEGCIRY B SEHOOT,S

€ÉE--æE€-æéd-æ-

pA6S FATT
sIzE 0F cÏ.,Asg TOTA&

$noalL CXasses (f)
Medtr¡m C1asses (ff)
l,arge 0nasses (fÏf)
ToËals

1"53

999

3ge

nul&

'12186

78.35

80,65

78,3h

2'{

276

9&

427

2?.LW

2L."65

19.35

2L*66

210

Le275

tå86

Lsg'fy

x2= ír*'f|4u df =2e þ=,Q76
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aEtåTr03[ËHrP
rlü

sruE oF c&Ags

TAB&E M,TTT

BETT{EE¡I gtrÁS$ $TøE .A$D SgÜÐENT AEHTEVM{ffi{T
Ï,ANGT'AGE IT{ gATEGOffi C $CHOOI,S

FAÏ&FASg
TCITA&

$matrl" 0trasses

Medl"um CLasses

Large GLasses

TotaXs

(r)
(TT)

(TTT}

5L

umo

TØ6

55'3

62,28

80"3!È

th"lg

78,90

31

98

20

1h9

37.80

L9'66

L5*8?

2X*X0

82

hga

L26

'7t6

TABT,E ffi"TV

RETÂTTONSHTP EETTdEEI{ CT,^A,SS ËTãE AND $TüDE3[T ACHTETEI.,MÏüT
TTü &A¡IGUAGE TN çATEGORY Ð $ÇHOCI&S

PASS FAT&
sruE 0F cr,As$ TOgAT,

6ma1n 0Xasses (f)
Medium 0l"asses (ff)
&arge $l"asses (fII)
Totals

5L

7w
875

Lu6'33

68,92

79 'ø5
Bn" k7

39.93

23

198

L99

hao

31,08

?.û,95

18,53

2ø,û7

7w

e45

1er74

2e093

d=L[,9ß?sdf,=2pp=,005
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TAB&E &V

NHMTTOT{S}TTP FETü{ffiN CTA$S $TUE AND STUDENT AOTTTETE}{m{T
TTU T,ANGUAGE FOR AtT, SMTDENTS

FASS FAÏ&
STUE OF' CT,ASS rOTATffiß3ü%
SmaLl" çJ.asses (I) eû6n 69,55 ZAZ 30,¡+Z 665

Medfi¡m elassee ( rI) zu6bz ?8"2!+ W5 2L"76 3s3?3

Large CIlasses (fÏf) 2ea27 79"65 518 e0,35 2ufu5

Totals 5s13o 7? *9a LuWSl 22*LQ 6s585

TABT.,E XT,VT

RET,ATTOTüSHTP BETWEE¡ü C&AS$ STUE AND $TIIDENT AÇETEVF,}ffiNT
rlv IÁT{GUAGE FoR Fr&5T QUARTIÏ,E $rUÐENr$

FASS FATT
srzE 0F 0tasg rOTAtr,3{,r"$%
$mal"X 0lasses (I) &21 90.98 L2. 9,@2 f33

Medir¡m CLasses (ff) 8X9 95'W 38 h'!+3 8W

&arge classes (ITr) 633 96*49 23 3.f& 65A

Totans Ls573 gí"W ?3 k.h3 Le6w

X2 = ?"g3Hs df = 2s p = "0Ïg
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TAB&E &VTT

RETÂTTONåHTP BETWEES{ OIASS ËTUg A}üÐ STUDENT AEETgVEMENT
IIü ÏÁIIGUAGE FoR ËECoNÐ QUARTI&E STUDENTS

----e---@-ÉÐõEÉÊæÉå€-€Ét é€æá-#

FAS$ FAT&
STUE OF ETÁË$ TOTAL

$maII Otrasses (I)
Mediu¡n 0Lasses (If)
l,arge üXasses (fÏf)
Tota1s

119

6'f 3

F+b

Ls336

77,-78

8er,oz

8?'M
84"33

3tÈ

128

78

2[s0

22*22

L5"98

å2,fr
L5*23

L53

801

6zz

Lø536

xz * 9*627u df = 2s p = "009

TAET,E X&VTTT

NffiÁTTON$HTP BEruEEN CT"ASS $TZE ANÐ STITDENT AOHTEVEßffiNT
rIü &ANGTTAGE FoR THInÐ QUARTT&E $TnÐENr$

é#-Ç€# ãËÊó------;ú-@-6-#€-6--

PASS FATL
srzE 0F cLÂ$$ Í0ga&

$mal"l $lasses (f)
Medåum t1asses (If)
l,arge 0lasses (IfI)
Tstale

xl"8

613

5e2.

14233

69*o1

35.w
?'l "LL
?5.4x

53

200

th9

&oe

30,99

als.60

22,89

24,59

L'3L

813

65L

Lt635

xa=h,8CILudfs2pF=,og3



89

rABTE ffi,TX

Affi,ATTON$HTP BEMIEET{ 6T,A$S ËTãE AT{'O $TITDENT ACT{TEYEMENT
rff Ï,aÌüGUAGE FoR FoURTH qIJARTILE sffirDENSS

Ë=-õ-------*--=-------- 
---¿ =æ -E--- -----

PASS FATI,
srzE 0F otAsg TOTAL

ffia1l 0lasses

Medåum Classes

&arge Slasses

TotaLs

(r)
(ffi)

(rrr)

103

5sv

3h8

988

5o*o0

59.2rr

56'&+9

5'3 *L8

103

369

?.68

7e{Õ

50*oCI

40"?3

k3, f¿

42*82

2ø6

906

6:.6

Le7?.8

xa = 6*a?6e df = 2a p = *oh9

TAB&E T.

RELATTO$$HTP BET}íEEN CT,ASS SÏZE AND $TTDENT ACHÏEVEb{EKT
TN SOOTAI, ST'I]DTES TN CATEGORY A SCHOOLS

ã----c-õ 

-------€È-

F,ASS F'ATI,
sIuE 0F ctass TOTA&

$mal1 Glasses (I)
Medlum CLasses (Tf)

Large Olasses (fÏf)
Totals

2l{o

h8p

6h8

Lø377

80,81
,î4"2ø

?5'w
71'"$',?

f7

170

2&1

bga

19,19

25*8A

3.4.56

zls,13

297

659

859

:" r 815

xz * 5*a45u df = 2a Þ Ë,08b
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TABT,E &T

RþEÁ,TTOTüSHTP BESWEEN CT$,SS $TZE AND ËTUDH{T ACÏÍTEVE},ÍE$T
rÌ{ SOGTA& $TUDTES I¡[ GATEGORY B SOHOO&S

PASS FATT,
sïzE CIF c&ass TOTAI

3[

tuaII 0lasses (f)
Medåum el"asses (If)
Large Glasses (fIT)

TotaSs

r68

&e006

3n
Lsl25

80,o0

78,9L

72,22

'17.3'?

4z

269

L35

eù6

20,o0

2L,A9

27 '78
2?'*63

210

Ls275

e+86

LsgTL

XA = 9,395s d,f = 2s p æ,009

T"ABLE &TT

RHTATION$HTP BETWEEN CT,ASS SÏZg AND $TTIDENT ACHTW'EMETüT
r$ s0erAt sTuDrEs rI[ 0ATEG0RY 0 scHoo&s

#____æ_

PASS FAÏL
sTzE 0F cta,$s TOTAT,

3{,

Smal"l CLasses

Medium Ctrassee

Large 0lasses

TotaS.s

(r)
(rr)

(TTT}

h6

368

99

5n3

56"10

73,90

'18"W

32"66

36

e3CI

2',1

193

h3.9o

26*&0

2&,b3

27 3'&,

82

hge

L26

3ø6

XA * &3,9&ke df = 2p F =,00&
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TABT"E T,TTT

REËATTON$HIP BETWEEN CT.ASS $TUE ATdÐ $TIÍDENT ACHTEVEMENT
TN ËOCTAL STÜÐ3ffi T¡[ OATEGORY Ð $CHOOT$

PAgS FATI,gIzE 0F cr,As$ TOTA&

Small C1asses (f)
Medåum 0lasses (If)
Large Classes (fII)
Totaås

h0

6Ez

83n

&a 563

fu,o5

73,23

77 "37
?4,68

3l+

253

aen3

53t

45,95

26"73

22*63

25'32

7w

evÍ
1e07b

2st93

xa = 21,820e df = 2e p =,001

RBI,ATÏONSHTP
ÏN

TABT,E &TV

BETWEES CT,ASS STZE AND
$OCTAL SffiDTffi FOR AT&

$TIIDENT ¿,CTf THTM.4ENT
STUDENT$

STZE OF CT,ASS
PASS FATI,

gOTA&

Small" Classes (I)
Medl"um Cl"asses (fT)

Large Gl,asses (TIf)
TotaS.s

hgh

2s555

L8g2g

4s9?8

?4"5L

75,"66

3l,BO

75'6e

L69

Bez

6L6

Le607

2:5'49

eh.3t¡

2e+,20

2k*!+Õ

663

3s377

2efuï

6e585

f =0"485sdf =2p þ**ufïr/
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rAB},8 T,W

REIATTON$}ITP BETWEEJü CLA$S STUE AND $fl]ÐENT AE}ÍTEVE},ß$T
ïN $0cIAt sguDres FoR Fr&sT QTJARTT&E SSUDENT#

6_€d__€dó@@_

FAËS F.ATT,
ffiruE 0F 0IÁs$ rOTAl,

tua1"1

Medium

l,arge

Ts€a&s

L25

&a5

6s6

es 536

93,98

93'70

92*38

93'32

ÖB

5z

5a

110

6*oa

6*go

3 *62

6*69

1"33

ew
656

1e 6¡ù6

0lassee (f)
Glasses (fI)

O1asses (flf)

* * L,ftge df * ze Þ = "b70

TABX,E LVT

REI,ATTONËHTP BET!üEE¡{ CLASS $TUE AND $TUDENT ACHTEVEFTENT
rt$ ËocrA& sTuDIEs FoR $E0or{D QUARTTLE $TUDENTË

ã*æ=Ëæ===æ===========æ========================= =Ë=E== =- EË
FASffi F-ATI,

$rzE 0F ctAss TOTAI,

SmatrL

Medlum

&arge

Total"s

LLV

6W

518

1e282

76,47

90,77

83.28

81"35

36

Lfu

f0¡+

29&

23.53

L9 *23

L6*72

L8*65

x53

80&

6zz

Ls576

CLasses (T)

0lasses (fI)
Olasses (fÏf)

# * &*"&Oeu df = 2s p æ *136
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TABÏ,E bVTT

AST"ATTO$SHTP BETWEEN CT,AffiS ËTUE A$D ffiTTTÐEI{'T ACHTEVM{ENT
IÏü $CICIAt $mIDræ FoR TrffiRÐ QUARTÍÏ,E 6TUDENT$

PASg F'ATT
sruE 0F cïÁss g0$Ar,

$ma1L

Medl¡¡m

l,arge

Tstals

133

58h

46r

1e18h

77 "78
71"83

?L-?4

32"42

38

22:9

18å+

ts51

2?,22

28"t"7

.8*26

27 '58

171

813

6lL

Lu635

Olasses (f)
CLassee (If)

Glasses (IIf)

f =' 2.?52e df = 2s Þ = "218

TAFT,E &VTTT

RH&ATTOIü$HTP BHTWE-E$ CTA$$ STZE AND $TUDÞNT ACETEVE}{ET{T
l$ S0CIAL STUDIE$ FCIR FoURTH QUARTIËE STI'DENT$

---;--É---aæ-+æFA$Ë FAT&
STZE OF GT,A6$ TOTA&

SmaLl C&asses

Medtum ttrasses

&arge Ûl,asses

Totals;

(r)
(1ÅJ

(TTT}

119

5L6

338

9?6

57.73

53 'a&
fu"8'î

56,b9

87

387

278

ryq9

ke"eg

Wz*Vz

h5,13

&¡3,-52

206

9Ø6

6L6

Le7?.8
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?AB},E Ï,TX

NETÁTTO}üSHTP BETWEEN CTASS STT"E A¡fÐ ËTUÐET{T ACHTEVEMENT
r}ü MATHNMATTGS T3ü EATEGOAY A ËOHOO&S

pAs$ &'Ar&
$ruE 0r' erAss BOTA&

$maXl"

Medåum

&arge

TotaIs

2q4

5e9

6ga

1r¡#5

8a,L5

77 *23

gø"56

39^6L

53

Lít
L6',f

370

L? "45
22.*73

&9,&4

20,39

29?

659

8t9

1e8e5

0lasses (I)
Olassee (ff)

0lasses (ïff)

X2 = 3r952s df = 2p p Ë'1å+7

rå.BhE r"x

RHTATTCITffiTTtrP BETWEEN CT,A$S $TZE A$D ËrIIDENT ACETEYEMEIIT
rN MATHE¡4ATTCS TN CATEGOffi B ËOHOOT,$

Fo¿--*-
__@æe;Èá

FASS FAT&
$rzE 0F cïÁ$$ fTTAT,

$malL Olasses (f)
Medå¡¡m G1asees (ff)
Lange elasses (fIf)
Totals

L62

1e026

356

ns.5l+¡+

?? *Lu

8CI,er'?

{ Jø4{

78.3h

48

ztfg

l-30

4zr

2A,86

L9*53

26^v3

?Ã,66

210

Lø235

Le86

LegTL

#=11*003ãdf=2sÞËø006
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TAFT,E TXT

R&&ATTONSHTP BETWEEN CI,A$$ $TZE ANÐ STÜÐENT ACHTEYEMET{T
r}ü }4ATHEMATTCS T}ü CATEGCIRY O fiOAOCILS

æi--a--
+æÉqa-É

PASS FAÏT,
6T7"8, 0F' 0T"AS$ TOf"AL

SmalL 0lasses

MedLum 0lasses

Trarge classes

Totatrs

(r)
(Tr)

(TTT}

h8

386

101

535

58"fu

?'î.5L

80"i"6

35"78

3l+

112

25

L?L

ht.h6

2?.*wg

L9'8e+

?rþ*22

82

kPa

L3.6

'7ü6

#=x5,1+16, df =2p pæ"001

SABT,E &Xrr

RETATÏONSHTP BETIfEETS Er,ASË ÊIUE A¡ID $TUDENT ACTTTEV'E}4B¡M
rT{ MATHEMATTOS T$ OATEGORY Ð $GHOOT,S

=___ +_ _______= 
=== ==== =

FASS FATT,ffruE 0F cr,asg TCIT"E&

Smaå1

Medåum

Ïrargø

Totals

53

762

836

Lu65L

7L.62

80*63

37 '84
78,89

?&

n83

238

¡tr+e

âg*39

n9*37

22,L6

aå*&2

,îW

e}{,ï

1"e07[û

2e493

Classes (r)
Glasses (ff)

Onassee (gff)

# = b*8rge df = zs p = *,0gZ
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TABIE EXTTT

RETÅTIOI{SHTP BET&fEEN CIÁSS $TZE A$D ËTUDEI{T ACHTEVEMEI{T
rTü &TATHEMATTCS FOR AtT STT]DENTS

*--à€ã---i-_EE- 
-_==_-=;PA$S FATT,

$TZE OF CT,A$S TOTAT,

$mal"I elasses (f)
Medlr:m G1asses (II)
l,arge Gl"asses (fÏf)
Totals

507

2â683

Lsg85

5 eL75

?6-W

79,45

77,8A

78.59

L56

6gu

56a

xel+1"0

23,53

2ø"55

22*2Q

21,hI

663

3s377

2ufuï

6s585

X2 = 3"785ø df = 2e p = .158

RETATTON$HTP BETWEEN
TN SÍATHEMATIES

6rzE 0F c&Ass

TABÏ,E &XTV

CT,AS$ $TUE AND STUDE$T ACHTEVH4ETüT
FoR FïR5f QIIARTTLE $flrDE¡[TS

TCITAT',

Snal"l- e1asses (f)
Medium Glasses (II)
&arge Cl"asses (TIf)

Botals

133

82k

636

Lu593

100"00

96,Zg

96"95

96*78

0.00

3'6?

3"05

3"22

133

85v

6çø

1e6h6

00

33

20

13

f = 5,5?18 df = 2ø Þ = "065
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TABLE Ttr
RET,ATTONSHTP BETTÍEE$ CIA$S $TZE AT{Ð SITTÐENT ACATHTE}MNT

IN MATHEMATTCS FOR SEC0I\ID QU'ARTII,E STUDEI{TS

_-;-;:-E

FA$S FATL
ËTUE CIF CT,A$$ TCITAÍ,$%Nf8
Small" Classes (I) 139 90.85 l"ef g"Ll X53

Medåum classes (fI) 7LÕ 88*6h gL 1I*36 801

&arge exasses (rÏr) 5fu 8g,o7 68 10"93 6ze

Totals 11403 89.O6 173 L0,94 Lu576

# = 0,6UBe df, = Zp p s *TZu

TÂBI,E LffiT

NETÁTTONËHTP BETIúEEN CLASS $TãE A¡ID $TTÐENT ACHTEYEMENT
ïI{ MATHEMATïCS FoR TnInD QUARTITE STUOENT$

c--E---Edd- 
------;---===--==--F 

-pass FÁ,TL
$ïuE 0F CLA$S TOTA&åq%3rfi
$mal"l" 0lasses (I) L25 73,10 k6 Z6,ga L?L

Medårjm elass.es (IT) 630 TT,W9 I83 zz.fL 913

Large Classes (TTI) l+g0 ?6"L9 Lrí a3,81 6lL
Total"s 1a251 76"5L 38h p3.&fg Lr635

f =å"58ns df æ 2s p Ë *h63
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ffAB&E &]rruT

RS&ATTO¡{S}TTP BETWEE¡I CLASS $TUE AND $fiJÐENT ACHTEVM{ENT
r$ MATÏffiMATICS FoR FOURTH QUARTILE gTUÐENrË

$TUE OF CI,ASS
PASS F'ATT

TOTA&

$mai-l el"asses

MedÍu¡a 0lasses

&arge Classes

Totals

(r)
(TE)

(rrr)

110

5L9

299

928

53,\0

57 *28

es8" 5b

53,7A

96

387

3L7

800

46'6Q

42,72

5L,46
!+6,30

206

906

6t6

Le7zg

f=L1.288edf=2ap=,006

rAB&E r,ffiTrg

NET,ATTONSHTP BETI{EET{ CT,A$S SIZE ANÐ
TN SOTENCE TN CATEGOffi A

$ïua 0F 0LA$s

STUDENT ACHTEVEMENT
ËcHooLs

FAT&
TCITA&

Small" elasses (I)
Medlum Olasses (ff)
l,arge O&asses (Iff)
fotals

253

510

665

Leh28

85.19

77.39

7? ^42

78.68

¡+¡+

rhg

L9h

387

l"åe,81

2P',6L

?.2"58

2L"32

297

659

85e

1e815

#=8,96he dt=Zø Fæ,otrP
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gABT,E TXTX

REr,a r T 0Ì{sor 
l*u3ffi Ë#är* ffi*B_BåäË_+*, 3 ffi8äilä 

A sn r EvE}4ENr

F-E--s---Ð--_--- 
-é-==L--

FASS F'ATL
sx?,E 0F cÍ,Ags TOTAT

$mal,L Glasses (f)
Medfum 0lasses (fI)
l,ange CIlasses (III)
Totals

L73

1e016

u¡o6

Ls595

82.38

7g,69

83,54

80.92

37

?.59

8Õ

336

L7 '62
2O*31

L6.W

19.08

210

Le275

!+86

LegTL

XA = 3*707s d,f, = 2p þ = *3-65

RETÁTTONSHIP
rN

æg=====Ë=

$ræ oF ÇI,ASS

TABÏ,E &ffi

BETWEE¡ü CIA$S STUE A¡{D STUDENT ACHIEVE},ÎENT
SCIENCE TTü GATEGORY C SOHOOLS

=============g======= ======= ====== == ===PAS6 FATT
TOTAT,

$malI Glasses

Medfum tlasses

&arge 0lasses

Totals

(r)
( rr)

( TIT)

57

396

1CI4

553

69.5L

V9,52

8e.5b

78"90

25

102

22

Ïh9

30"!+9

20,k8

LV *46

21""10

8a

hg8

L26

706

,# =5,Wg, df =2øpã *t6g



&00

TABT,E TXXT

REÏÁTTON$HTP BETWEE¡{ CÏ"ASS $TUE ANÐ STT]DENT AG}TTEYEMEffT
TT\Ï SCTE¡IEE TTü TATEGORY Ð $ÇHOOT,$

&E d---ð6 _Éõ-_È_ _pass F'Ar&
$IZE 0F 0Ï,ASS TOTAT

$naIX OLasses (I)
Medåum CIJ"asses (ff)
l,arge Çlasses (fff)
Totals

tu
765

900

LsrfL9

72"9'l

8ø,95

83'80

82"X3

20

180

17te

37h

27.03

L9 
"Q5

x6,aCI

L7 ^87

ryI-t
d4

e45

Lea?4

2a493

f = ?,L6Ws df, ã 2a p = *03n

TABLE &XMT

REI,ATTON$HTP BETI{EEN CTÁSS 6T7"8 AND STT]DENT ACTÍTgVEMENT
Ïi{ SCÏE$CE FOR AtI, STT]DENTS

É-4Þã--æ4--Éá-Ð=-- 1É--- ;--_-__=---õ_-__

PA$$ FATTfiÏZE OF CT,AÉË TOTAL

6ma11 elasses (T)

Medfum Ctrasses (ff)
f,ange Cl"asses (III)
TotaIe

53',1

2þ68'î

?etT5

5 ezgg

Bl,0o

79 '5L
81.53

80"h?

L26

6gø

hro

nr286

19*O0

20"b9

n8.b7

L9,53

669

3s377

ar545

6u185

# = 3,699, df æ Zp þ = ^L65



å0&

TABTE &KETTT

AET,ATIONSHÏP BETTúEEN E&ASS ËTUE AND $TUDENT ACHTEVEME¡IT
rN scïEi{cE FoR FInsT QUARTTLE ËTUDENTS

ã================= =ã= ===ã===gg== == === = ============ ===== =====
PASS FATT,

STZ,E OF CT,AS$ TOTAI,

$mal"1

Medium

Ï,arge

Totale

131

826

63e

Ls589

98, fo

96.38

96.3h

96'-fu

1,5CI

3,62

3.66

3,1+6

133

8t?

656

1e6h6

Classes (f)
Glasses (fI)

Onasses (IÏf)

o2'

31

2l+

,'î

X2 * L,663, df, = 2e p ã 
"hl+6

raBÏ,E l,]0ffiv

NET,ATTON$HIP BETWEETI CIASS $TZE AND STUDENT ACHTEVEMENT
IN $CIENCE FoR SEC0IíD QUARTITE STUDENT$

@FÐÉ-----------@--æõ---= ____:

PASS FATI,sIuE 0r' etAs$ TOTAL

Small" Olasses (f)
Medir:m 0l,asses (II)
Large OXasses (III)
TotaIs

Lzg

6ga

553

n?380

8k.3t"

87.Ih

88'9&+

87 "16

2h

103

6g

L96

L5"69

12,86

]"tr"06

12* l+tþ

153

801

622

Ls576

x2=a*648e df,=ps þæ"2?L



Lt?

rABI,E ttCIff

AET"ATTCII{SHTF FETIdEEN GI,A$S ËTUE AND STUDENT ACHÏEVE}MNT
IN $CÏENOE FoR THIRD QUARTTLE STïTDENTS

==================== ============ ==================== ========
PASS FATÏ,

sruE 0F cr,Ass TOTAL

6malL elasses (f)
Medår:m Olasses (II)
Large C1asses (fÏf)
Tota1s

1k5

61r

5a5

Le26L

th.8o

75 "L5
77,fi
VT "x3

26

2.û2

1kó

3?b

L5^20

24,85

22"43

22,87

L7t'

813

65t

Lu635

XA = ?"rZLe df = 2s p =,02[F

TABI"E EÐffT

RH&ATTONSTITP BEN{EEN CI,ASS STZE AND STTTDENT ACflTEVEVE¡{T
IT{ S0IENCE FoR FoURTH QIIARTTLE $T'UDENTS

pAss FAIL
$ïZE 0F 0üAS$ TOTAÏ,

$mal"l" Classes (f)
Medium Gnasses (ff)
targe Cl,asses (III)
Totals

L32

552

385

n8069

6h*08

60,9h

62,"5e

61-86

,î\

3ft
231

6t9

31"92

39,06

3? "5e
38.Lås

2a6

9a6

6t6

Lø7?.8

# = 0.87nu df - 2e p æ .653




