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ABSTRAOT

Probl-em

The purpose of 1,his study was to eval-uate how we.l_l gracì.e

nine students v{ere achieving in t}re different mathematics

courses in senior high grades and to establish l_inear" and

mul-tiple regression equations for predicting success in those

courses. The independenü variabl-es sel-ected as predictors
were ühe final mathematics marks in bhe previous grades begin-
ning with grade nine.

Proce dure

Final examinabion scores of 360 students in grade nine,
ten, el-even, and twelve were analyzed by the computation of
means, standard deviations, coruelation coefficients and

regression equaLions" The rel-ationships were al-so il-l-ustrated
by the use of scattergrams. The ¡esults recorded bel-ow emer"ged

from the analysis of these data in the three courses--univer-
sity Entrance, General, and Business Educatj-on.

Re sults

Positive and significant reLationships existed between

preceding flnaL marks and the criterion scores.

There r^ras no difference in the probabirity of success

between the three courses at the grade ten l-eveL and students

who scored below fifty percent in Mathematics rx shoul-d be

required to repeat the course "



For predicting grade el-even and twelve scores the mult-
iple regression equations were preferabLe since the last score

(t¡re most recent preceding score) tiao the most weight.

Re cornmendations

1. The choice of mathematics course in grade ten shoul-d

be left entirery with ühe student--depending strictly on

motivation and desires but that students of the ninth grade

be given more guidance with respect to the nature and dernancÌs

of high school- mathematics.

2. lt{athenatics teachers shourd develop cooperatively
a seri-es of prognostic tests which coul-d be used to predict
studenÈ success in the next grade.

3" school- counsell-ors and cl-assroom teachers shoul-d

develop a system by which prediction techniques may be used.

effectively as an ald to forecasti-ng academj-c success in
high school.

l+. Teachers shoul-d util-ize this type of statistical_
analysis in the classrooms in an effort to motivate their
students.

5" Additional research shoul-d be undertaken utiJ_i:rrng

the grade-point average in conjunction wiLh the subject r;ra¡.k

as a mul-ti-predictor for achievement in senior high rnathe¡naiics"

I rt
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OH/IPTEÌì f

iHE PROBLD}I AND "TTS IMPORTA},ICE

TNTRODUCTiON

At ihe con:pletion of the ninth grade and prior- to theiz-

emba.:'ki,ng upon a senior high program, many siuden-r,s in li{a.nit,oba
. :nust e J-e ct io enro j i-n a spe cific cou.Ì"se patiern: loo ! -lo-l- u

1 
^) 

I rì? I r-ì!et-t -iu;r tvfuo ï.n. the major.j-ty of schools, the choice of a

cer-tain course preclu.des the choice on a sub;ect basj-s since

colrrses and sub-iects at'e time-tabl-ed" In the ??-l_oca_'l-11 sc.hocJ-,

stnCents rna.y choose on en indlvÍdual subject basj_s bur, t,he

choice is oft,en c¡'ucia.l- fcr. the siud.eni ?s -fu-tu.r"e goals, :i-n

t¡ie'¡ of t,]:e facb that meny subjects acf a.s pre:-equ-i-q:_tes -fo¡'

ihe a1:iai-nmen1; of particu.l-ar e.ca-ci.erni-c ol. r¡ocat,i-ona_l_ goa.ls,

Conseeuenil-y, in rna.ny sjtuations sou-nd inforrnai j-on based on

s+-a.Li-saical e,¡i Cence i¡r¡el-r¡ing pre',rious marks shou-]-d be ne.ie

a.'¿a.:-l"r.b-Le f;o the student. f,he parentn lhe +-eecher, the gurid-

ance counse]}or and the principalo 
,

S+,udents are oronoted fron g:"a.Ce nine to gr.ade ten Ín one of
i','.ro'øreys, either tÌrey achieve a llcompletell sianding or allcon-
ir'-r-i-onar'rr sba.nding r+hich may inclu.de a pass or failure in liathe-
'"¡+i nc Äc +'he ccnient in mathema',-,:i-cs is cumul-ative i-n naÌ:u¡"e 

"
¡llqvtlçtr¡qV.:-Ç+ Iù WUrlii¿,Jé\r-L Vg

fa:- j u:e au, one gracìe J-eveÌ rna-kes success in the succee dÍng g;:^a.Ce

rloubLfurl-, FoÌ' Lhis reason mathenatics reouires verrv careful

consj-Cera.tion" 0n the basis of success or fail-ure in g.r-arcle lrine o



r1'ha.t e:'e ;" chances of success in grad.e ten oï' in the se;ii-c:'

;rears ?

STATEIIi¿;NT ,re fH¿ PROBLEI',1

The basic pu.r"pose of the study was lo anpraise the e;rteni

to vrhich achievenent in grade nine mat,hemati-cs serves as a pre-

C:-cior of achievement in the seni-or grades" The stu.cÌy al-so pro-

Þosed. to ascertain ihe meens by which course sel-eclion is ef'fected

and the exNenl io which gra.de ni-ne achievement is conside¡'ed in

¿hat selecl-.ion" More specifically, the study ss¡r.girt to esîe.b-

-ì-i-sh re'lationship tha*" exists bebween:

1" Nhe final grade nine mathemati-cs ma:'k and ihe
-flnal- mark in grades ten" el-even, anC twelve

?, the grad.e nine and ten math.enatics marks anC.
the :linal mar"k in grade el-even niathemaiics

3 " 1'.he grade n'i ne , ten, e.nd e-ì-even rna.ihe¡:la*rics
ma.:"ks in grade twe-'l-r¡e mathenatics.

It a] so soäght -vo det,e:'rnì ne simp]-e linear and mul-binl e regT'e s-

sion equaiicns for pr"edicl:ing su-ccess in senior" high na.ihe-

rnatics coui'ses ba.secl on grad.e nine onJ-;r or a combinatioa of

ni-ne end tenr or nine, ten, and e''ì-even"

IÌ'IPORTITI\CE O.¡. THË STUDY

The answers to the siated questions coufd be of invalu-

able 'oeneíi+- to the students, parents, teache:'s, guida.nce

co'uì.n,sc'l i ov's and the 'principal of }lorden Collegiaie. l'he Íoi^na¿

r:-sed in thj-s stu.dy could be applied oLher su.bjecbs which are

i)i"eiequl.siies for certain courses t,hrou.ghout Ìiigh schoo-1" 'fhis

r-;ipe of st,udy 1s imperative for the ¡:rincipal 5 ¡"þe fo-l.]c.',,: tha



gridel-ine s fo:: organiza.iional and educational- pu.rposes oíj the
cô 

^^nË¡-rr 
ñn^ñFaq'È¡v vu-f uG_ J yt võ_ q¿rr.

Grade n'ine is the flnal year of br.oad genera.-l
educabion for al I siudents " Dur-ing this yeer
the student is exposed to Ìearning experiences
r.,¡hich shou]-d ass-i st, i-n helping the stu.dent,
ihe teacher, ancl ihe parent,s ascertai n the
ap-..,itudes, inlei'ests, anci inc--l-inaticns of the
individual- a-nd vthich r,,'ill be cf value in guid-
ing the st,udent in hrs choice of the most
su.itab-'l-e pa.ite-r'n to pu.l'sue in gr"ades f0, fl,
a:rd )-Z "

The hlgh school program in Gr-aCes l-0, ff , a.nC
LZ provides cìifferentiation of stucÌies to neet
the sa.:'yi-qrg needsn i-nieresls, anci abil-it,ies o.i
stuienis "r

PROOEDURES

Po nu.l-ali- on

f1; r^;as proposed that the str-rdy be conducted in the ì.ic:^r:ien

Coilegiaie since il is the onJ-y col-l-egiate in the llesi--ern -SchooÌ

Ðivj-sion l'io. 1*7 " The popu-ì-ation l,ras cefined as ¿]l gr"acÌe nj-.ne

sf,trdents '¡ho attended ltlo:'den col-l-egiate from Sepiembei-, L966

f;o June IgZt inclu.si.¡e. Becau-se ihe popuJ-ation Ì^re.s ¡'el-atively
snai-l- (i6O students) the iotal- popu]_atlon constiiuteC the
c¡qnJ atJÇ-.; J+\v a

r-1q di-ct,ors a,nd Cz"iieri on

(a) The predictorwas

rnathernati c s "

the final g:"ade nì ne mark in

-l _,'-:'iOVlll C€
Âclr¡ini sir"a-l il"e
L::e ii'ii-nis'¿er of

l

Youth a.nd ¡lciu"caii-on r pa.Se .3 "



L

The crite:'ion 'ç^ra.s ùhe f inal_ g:.a_de ten n eJ_even,

and twe]ve rnarks in lr{a-thenaiics in eii-.hez, *OO,

Iiai:henaij_cs _01r or Ì,.{athemat,j.cs _02 "

(b) Fov' determining the multip]-e regression the pre-

dictors was the final mathernatÍc marks in graie

nine and ten and ¡5r-acÌe nine, ten and el_even.

The ci'iter.ia was the final_ mathemati c mark in
gr"ade el-even and in grade twel_ve.

AnaL:¡.sis of Data

Once the sample was determined the scores for each of the

recuired gi'ades vrere recordecl from the student histories"
These sco:-es weï.e then.r¿]_yzed using statistical p:ocedu:.es

ou*-'lined by Gl-ass and st,a.nrey"2 The required rela.tlonships
i^;ere deie:'nÍned by cornputing the meens, sfandard deviat-io;is,
coeÍfici-enls of correl aiion and regressi crn ecuations " Scaite:--
gr-ans were al-so enpJ-oyed io il-lusi:"ate t,he rer.ationships"

Lr]'lrTA'IrONS

The study was l-imiied by consj-der"ing a popuJ-ation r.çhich

consisted only c-f those gracìe nine s-uuclent,s who su.bsequently

ccnnleied grade ien nathenatics in Morden co-Llegiaie, The

fi:rdings of the stu.dy r¡oul-d. therefor.e epply only to this school

Civ:-slon "

The s*uuCy 1.üas re stricted io a consider"ation of onÌ1. one

i!()ene 0-'l-;¿:;:; artrL JuJ-i¿.r.n Íìtl-rn)-cyo St;rtl,jstjr:¿r.l ivli:Llli.rrjt; .rn

--i:ltlus:-ir¿j-.)t--r:l-i-Ldl'rjJ-Ç,:l:¡rl:1,-:}." (l'Jrr¡,,.1cv;oori_t;l"lii'-i'a;l\;ìjT;--ir]:iil;i,i c',, *
Ji'.rt--, i:rc. , Igio ) pr.r¿;c ,r0 "



-'inclenendent'vari¿rb-l-e as e- ¡i'edi-cto¡'of academic a.chi-ever.ie::rf-,

il-lls independeni varia"bl-e consis-r,ed of daia which -r.ia.s a.nnual-l-y

accu::i'-r.laied. ln lhe I ocal school setting rçhere thi-s sr-urd'.¡ wa.s

na rf nr-a 
^ 

ft!i:: iu¿irj,rLiq ionseouent-ly, the study was further restï'i"t"e to
e- consiCeration of the standards set by three teacher"s who vJel"e

on staff for a Jeesr-- ten years and r,^¡ho might probabJ-y rena-in

so -for ano-"her" ten year:s" Al-l grade nine sluden't,s received.

thei:' rnathenati-cs instr"uctio.n and su.mmative eval-u-ation from

one -r,eacher. All grade ien I'{athematics 100 sludenis tieÌ'e t,aught

and evalual;ed by a second. teache¡'. Al-I graCe ten }iathenatics l0l
students vrere taught, and eva-luated by a third teacher" A-ll grade

e'l-e.,¡e;r and t-r.;e-]-ve studenis were evalua.ted by the sane teache¡'s

as *,-he grad.e te.ns except lhose taklng lO2 a.nd ?O2"

In ca-l-cul-aiing the multiple regression equations cer.tai-n

oi-,her restriction-q weÌ"e consid.ered. The name of any student

v;ho changed f:"om l-01 to 2OO oi" f¡.om l-00 to 201_ v;as cie.l-eied

'i.s" the source of the independent variabl-es or pr"edictoi's

ha.d. to be co¡lsisient vrith ihe source of the c:'iterion niea.sut'e "

ili' the same token no daia lvei'e consid.ered for gr"a-de tr,.¡el-r¡e

reg:'essi-on ecuation un-l-ess the stuCent rerna-ined in 'vhe same

cou,rse throughcut high school-,

ASSUMPTIONS

T'r',r¡as assumed ihat ihe clata u.sed in this study were baseC

cn va'l id u acaCenic achievement in grade nine ltiathematics i:r

ecearða.nce vrith a school- standard set for that grade l-evel-"

f'o:;¡.s -fu.r"the.r- assuaed that each stu.dent had an equal chance

ai estabr i.sh:lng his naximu-m poteniia-l in I'ie',c of the fac: 't hat
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the final rna::k v;as the :-esul--,, of a se:"i_es of shou i cbjec",i",.e

ies*,s ani -for"na.'l exanina.iions" ft wa-s al-so a.ssumed thai the

íi:lai rna::k in gr"ade s ten , e l-e ven , and t',¡,'e -l ve consist,e d of e.

ser-",-es of tesis and forme.j exam:ì-nations, Final-ì-y it was

assunied that only -l-ack of =kno'tl-edge and cor:rpuf;atio.nal skil_ls

and nct' scrrre other factor was inst:r"u.mental- in any student achiev-

ing pcor',-y to i;he extent thar- he '¡roul-o fa.j_l_"

DEFINiT]O}IS

Success. For the purpose of the study success r.eíer.:.eC

to a finaÌ nark of fifiy pe:' cent or otr'er j-n aca.demic achj-ev-

ment. T¡ t-þs cl-a.ssroo¡r setti-ng success frequ.ently inp-"1-ied a

change of a.t*uitu.de or of abil-ity io coopera.ie with a. peer. gr"ou.Ð;

ho:'iever s¡ly the cognitive aspect v¡as co¡rsid.er"ed jn Nhe study"

Fa.ilure' For t,he purpose of this sbudy failulr"e refe:'r"ed

to a final nark belov,r fifty per cent in acaCemic a.chi-evenen'u.

i{o considerati-on was given to the a.ffective atir"ibutes r,vhich

r,"'ere evi-denced i n t,he cl-assroon "

i.oca-l- schgol-" l-or the purpose of this study l-ocaf school-

re.fe¡'red to l'iorden Collegiate "

Jglb:fgËg _00" For ihe purpose of rhis srudy ì{athemaric-s

lCC. zCO. ot" ?-OO refe:'¡'ed to the Unirrer"sity Entrance ¡nathenatj-cs

(a ¡lomencl-ature which has been discarded),

lrlat,hernaf ic,l _Oi" For the purpose of this study 1.1a1;henaij-cs

j 2OIr or lCl r"efe:'r"ed. to the Gene¡.al- Cou::se ntathern¿Li_i-cs

nonrencia+-ure which has been cliscontinued)"

ì'{a.ihenaiics A2 
^ For the purpose of thj-s stucìy .ììi,¡.fi:e¡lt¿i,i cs

Busine ss Education rr-¡.thenatics "

'Ì rìl

IOZ oT 2OZ refe:'red to



CHAPTER TI

THE REVTEI,í OF T}IE LTTIR¿TURE

This chapter. vriLl present a review of ihe related
1j-terature with e¡rphasis upon methods of predicl:ion and

sone of the more periinent predictive studies.

BiT CKGROUI,ID Ì'iAT,bRTAt

P,ecently tests have been developed in both Canada

and the uniied sta¿es to measur"e skiLls on per.formance

objeciives in accordance vrith the r.aiionale that skiÌls
shoulc be operationa.rly defined" Guidance counserlo:s,

teachers, and pr'ÍncipaÌs ar"e ar,rare of the pronounced need

to heJ-p the students asce:':tain these skill s and to het p

the students increase their abll-ity for self-app¡-aisal

and d.ecision-making concerning their choice o-f a mathe-

naiics progt'an

According io Scandural the goals of a good mathema-

tical edurcation in affluent suburbs may be very different
fron the objectives in the inner city of our. nretropoiitan

centres or in farm cornmunities across the country,

lJose ph
ECucation, 1r

n )Aoþv//a

14. Scandura, ttA llesearch
IIte--I+eh --$-çì.çp.] _. J q^ur,n.+"r,

Basis for i'l¿rthe:latics
Vol. 53, (iìeb" l-9?O),
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K̂ol-b,¿ ln his Cj_scussion of the goals of ma1;hernatics

instruction stated that the 'ta.tter part r:f the nineieenlh
ceÌìtur]¡ v,,as a period in vthich r¡at,hematics was though.i to
be an exact field of study because it clisciplinecl the
lea¡'ner to think Ìogically and rationalJ_y"

But the goals of mathemaii-cs instruct:-on undergo a
re'¡ision afr¡<;sL every ceca.de " They vascilrate fro¡r the
uÐil-ita¡'ian ancì praciical- to t,he pur.ely phiJ_osophlcal and

the oreli cal- . Conse quently, it r:ray be adr¡isab_l_e to exani ne

the objeciives as they are l-isted for. grade seven:

l- " To devel_op an under.standing of Lhe basic
concep*"s and processes of' ¡nathemat-i çs throughstudy of t,he sti-uclure of the nunbei" sys,r,ernì

2. To develop nastery of the skilis ol' conpui-ation.

3" To provide a tearning situation in whichpupils cê.n ndiscoveril the basic r¡:.incipÌes
and i-el_aiionships of ma-r,henatics.

Lç" To develop competence in the application of
r¡a^thenatical_ conce pts, .l_a.r,.rs, añä sl< j_l_f s topr.oblem solving in situatÍons v¡ithin the
exlierience of the moCe;"n chi_l d "

5. To develo,o desirabte attitudes and apprecia-
tions vrith respe ct tcl mathenaüics "J

The study of mathematics can.not be a. congt_s¡lsraiicn

of cisjointed facis. Raiher it rnust be a transiiional-"

2John Kolb, '?Goals of l,îathernalics Instrlrction.rr ,Ihe

åign Schocl Jour-ne], Vol , 53, (Feb " I}TO), p" 253"

3 Pr-ovince of líanitoba. , De parlinent of llclucalion,
G:'acle iirr I'iathenatics. AuthoriãecÌ by The l.1i¡ris.[er o-i'liducaiion, L967. iriineógra'lrj:ecj., po Z-"
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sni:'ailing continuLtm. For tha.t reason it
ab"le to survey the rnajoi- aims set out .for
c+rrÀanJ-.

nlght, be advis-

the gr"ade ni ne

ìlducat ion, G¡'a.c1e
of iiducat,i on,

1" To furiher develop sound foundations in thestudy of algebra "

To extend the stucly of al_gebra of the real
number sysiem"

3" To extend the study of such set 'tanguage
as is immediateJ-y required and use.fu.l iothe stuclents.4

However, it is at this junct,ure that tlie sLudent must

choose which course he wil-l- forl-ow in senior high school_.

He, t,hen, shouJ-d be informed of the dichotomy in the mathe-

matics course and inforrned of the objectives in each or€ o

The objectives of the General cour"se (i'iathenatics l0l-)
are :

Provi sion of bhe basic core of nathematical
knorlled.ge necessarlr for er,.ery cj-tizen in an
atornic ege 

"

AbiJ-rt,y anC will-ingness to apply probì_er.n
soJ-ving i;echniques, both in familiar sir.ua-
ti-ons and 1n genuinely nevr situations"
Atrareness thaL r¡athematics is a vasf;" com-plex and rapidJ-y changing fiel_d of knowl_edgeu
and of the appeal pure matheinatics has íor
many pe op-l s ,

Áwareness "rnd appreciation of the importance
of mathematj,-cs in the natural_ and social
sciences. ancÌ in business and goverrìrnent"

Accìu.aintance v,rith the basic mathematical-
operatJ-ons used in business and governnlent,

t.

I
)c

l+"

5"

lrPr^ovince of i{aniloba " De parf,rnent of
T l''i¿.thenaiics, i'tuthor-j.zcd, by 'lhc I'iilli ster
te¡-r'cembcr', L968, IÍineograpired, p. -1,
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and der¡el-opnent of the abiLity anci desi:'e
to lear"n such operations on t,he job"

Understanding of the mathematics invo-ì-yej
in personal and fa¡nily fina.nce, and.:.::r_ì_1nt,:*
ness to use this undez-sianciing"

Devel-opment of a founda_tion in mathemalics
sufficient'to pernit further study if so
de sire d .

.7

8" Development of sound judgrnent and a cr"j_t,ical
attitude in assessing mathematj-cal reason-
1ng, processes and results"

9" Devel-opment of an appreciation of the val_ue
of mathenatics in ¡.el-at ion to the school_
subje cis .5

The general objecti.ves of the l4athematics l-oo cou.rse are

List,ed in separ"ate ouil-ines. For the Algebra, the studeni

shoul-d

1" Learn to appreciate mathemaf;ics,

2" Acqui-re skill- in using al-gebraic technlque
rrriih undei.standing and accuracye

3" Becone aco,uainted with mathematical- facts,
pÌ"oce sse s anci c once pts r

L" Learn to use his creative and anal-ytical
povJers (in solving problems )ó

v;hil-e for the geonetry seciion, bhe student shou.l_d:

l. Learn io appreciate Geometr-y,

5l'rovÍ.nee of lvla.ni-toba, IJepa.rtment of Ed-ucation- Generaf
Cou.rse, IuÌathematics lolr ZÒ], lO1, Authorizecl n¡' ifLei liii¡rister
cf Education , 1967, mimeogr.aphed p" Z-3 l-eft page,

6Pror¡ince of irlanitoba, Department of Educa.tion" Universit,rv
Entrance 0ourse , lt{athematics, Algebra I0O, A16çebra 200,
riuiho¡'i-zed by t,he i'linister of liciucation, t96Bn liinneogr-aphec.
p" ?"
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Become el.rere of the structure of Geomet:-1ru
!1""" acqui.r-e a knowJ-edge o.f geooetriããl
ideas lncluding unclefined terñs, Ce,îi¡lii,ions,post,ulat,e s and the orems . )

Learn the elemenlary rel-ationships o.f poinis,
lines and pJ-anes in space and t,hð basiä ¡rrur.*ei'ties of angles, tria.ngles ancl quaclr.ir aie:-¿rl-s.

learn tQ understand and to <jevelop deductj-r¡e
pr"oofs.7

PREVTOUS STUDIES ]Ài PREDICT]ON

The writer found many studies dealing with prediction
of ac¿rdemic achievement but the majority of them deal_¿

'¿,'ith multipfe predictors and,/or mul_tipì_e criteria and none

deal-t with a single subject predictor and a singJ-e ciiterion"
Klugh and Bier']ey8 carried out a study u.sing the school_

and Coliege Abilily Test to detei"mine vrhether a s:i-gnifrcant
irnpr"ovenent in p:"ediction could be obtained brv using i,he

st,-rde:rt!s high schoor grade poinb average in addition Lo

f-he scAT iest" The crilerion measure was the students'
gr"ade point average computed at the end of the first semester

of coll-ege work" Their finciings prove that the scAT is as

varid as high school- average in prer.liciing the firsi semester

grade s.

7l'rovince of l,ianitoba, Department of youth a¡rd !lducationi/ni.,,'ersity rintrance course, tuattrernatics l-00, Geometrr,Iruthorized by t,he l'linister.of youth and Ðduéation , tÇ6g,l-irneographecl, p" 1.
r!c'ii 

" _Klugh and R " ISierì_ey, rrThe School- and 0o.l_t e gi_:
AbÍJ-il;y Test and lligh scho<¡l úrades as predictoi-s ofcoiiege /tchievement,ll Þ_ducati-onal a¡rc lsychol-o¡ìj c¡-r.ì- Ì,.,._-i:ì-sure,Te , VoÌ " l-9 , Ãg --

4.

?

L.
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CaldweIi and Schr.ade19 perforrned a study cornparing

the val-iditlr anc administerj-ng tir¿es for composiies o-f

structure-of-interl-ect lests and algebra gr.ades a::lcl con-

posites of commercial- tests and ¿lgebra gra.cÌes for pz.edict-
ing success in tentlì-grade geometry. The resul-ts indicate
that correl-ations using the sr-A]-g, composites exhibited
higher validity coefficients (.59 - .83) than rhe correla_
tions using Com-Alg" Composites (.tr7 "78) in tr,.;enty_one

out of trçentJ¡*two instances. Howeverr they incl ucled teache:.-
made finaL examination scores ¡-n the corunercial tes*,,s and

d.id not indicate separar-ely vrhat reiationsirips existed by

using the ¿¡¿ j ysis of var.iance 
"

scannell-10 nade an iniei-esting observation as e resurt
of his study usíng vai"j-ous mea.sures of achier¡ernent from
grade four through grade tt"telve" The combinations of achieve-
nent test data obtained at several- points in the siudentsl
ca-reers lrere only sJ-ight-'l-y more predictì_ve lhan the most

recent resu.lts. High schoo] GpÀ was -r,he best singre pre-
dicior of colrege success yielding correr-atio¡rs of .6T and

"59 vrith the criterion freshman GpA" Iie al-so suggesis that

9J.ru" cal-dwel-1 et êf, r?comparative vaÌidities andv/orking Time s f or comr:osite s of struclur-e -of-inte.l-l_e ctTests and ,tilgebra grades and conlrosites of 'lracitiorral_
l',ieasu¡'es a.¡rd Algebra gr"ades in ¿he prediction of success
_i.n ïenth-grade_ Ge omerr.y, " Ildqqaf, iona_l a.4-_ps¿g_ipÀog¿S_åI
i'.le-g.su.r.eme nf, , Vol " jC, ( 197

f'.JDale P " Scannet l, tpprediction of ColJ-ege Sucer:ss
fi'om El-ementary ancl Secr;ndary School-s Pe¡.formãnce " 

I' Jourr^na.l-of Educaiional lþ-y_ghoÀ%J, (.Iune " Ì9ó0), Vol. 5f , p.-Ðù;-m
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coJ-:-ege success based on elementary school test score s can

be es useful- as preclictions fron high school data"
seigl-efÌ at ruvashi^gion lrunicipar university, Iíe.ncas,

stated that students have often been placed in cour.ses or
the¡' have chosen them wlthout any knolvJ-ecÌge of their- fit-
ness for these courses-resu]-*.ing in a fail-ur"e or withdr.awal

frorn the course " For predicLive purposes t,he first consic-
eration might be the previous records in ihat subject,
The high school grade average wes a better. pr.edicti'¡e fac:;r.ir

than the viashburn llntrance Liathematics Test lvith an. r. of
"664 in the case of the prediction of success jn a.natytic
oo rtma t rrrvL J .

Young, Knapp and lr{icha"r-12 utir-ized a Test of .qchieve-

ment i¡r Basic skill-s (TAtss-I.1a.th) to cleternnj-ne the val_idi-,.y

in predicting achievement in gene:'aI ¡lat,henatics and a-tgebra"

The raii-onal-e for t,he consiruction of the test v¡as Lhat

skills should be operationaJ-J-y defined and rneasured by means

of test 'items baseci on sixiy-four perfol"mance ob;ecLives"
sannpJ-e students vrere chosen from several califo¡nia junior
high schools. rn gracLe nine the corr-erations between the

thr"ee sections of the predictor u,ere "67, "5L, .6[ and the

Ill'/iltiam I. Seigl-e, ?tprediciion of Success in College
i'lathema.tics at !/ashburn UniversityrTt .{gurnal of Educationãl_
Research, Vol " 1+7, (I953-t*) , p. 57T-58ü

l2Ja*"s Co Young, Iùoberi R. Knapp, and WiÌl-iarn jj"
I'ii chae I , t?The Validlty of ihe Te sts õf ' Ac¡rievenie ¡rt i¡r l-ìasic
Skil-1s for Prediciiing l\chievenrent j.n GeneraÌ liì¿¡.Lilematic:i
lng tr]4¡e9lq.'r lÌducatio.al ,vor- " 30 (L97o)- ;:-9rT:q;17
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coi'Ì'el-ation between teacher narks and the indivicÌual section

'r"rere "69, .60, "L9" The correlation belween the total ï¡iBS

p:^ecìicto:' and the criterion teacher marks was "71-" l'he

present results do not refl-ect on the useful-ness of TaBS

scores for the purpòse of assessing the l-evel- of achieve-

rnent in spe cific perf orrnance obje ctives.

Severa] other studies were considered but a repor.i

on each was not submiited because of the multiplicity of
predictors. Ilowever, the findings v¡oul-d be extremeJ-y fruitful
to anyone comtemplating using more than one predicto:'"

Shevel and WhitneyÌ3 founcì that l,iathenatics Placerne¡rt Exan-

ination is no more effective for predicting first semester

nalhematics gracìes for J-ower ability cl-asses than are high

school grades. Han¡ra et all/+ Kansas State Universif,y,

sunpo:'ted the theory that the use of teacher predictions
.,,^rere significant at the fi-ve per cent level " Dinkel,f5

Cull'er Ciiy, Callfornia, perforrned a t',^;o-year- test on grades

seven and eight " He had derived a prognosis baiiery with

a mu.l-tipl-e coefficient of correlation of "78 for Lhe first
year and ,86 for the second year.

1? j
L )- .*'Linda R. Shevel- and DougJ-as Iì" !/hitney, trPredictive

VaJ-idity of t,he I'iathenatics Placenent Exanination, rr Rduca-
tional- än4_lsychol-_olTical l,ieasu.rer¡e_qt , (1969), p" SglÐf-

Itç. Hanna ei ef , llPredicting AÌgebra Achievement
-with a-n lilgebra i)rognosis Te st , f QS. Teacher Pre dicli-ons,
and lia.thenatj-cs GraCes. rr Educatj-onal an@
i,iea-surernent , (I969) p. gOW

\t'-'llobert 
E " Dinkeì-n r?Prognosis for Stuclying :il¡;e. i'.r-'à ¡ 

?r

The r\r'ithrnetiq__!ee-q¡g-qn Vol , $, (L959) , p. 3L7*3I() "
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Abers and Fel-dt16 developed iwo forty-minute ach:ìe.¡e-

ment tesLs and slso asked teachers to assign a ma.rk Lo ea-ch

s*,ude¡rt representing his level of achievernent. The above

criter^ia were used to validate the predictive abj-lit¡,' of

the iowa AJ-gebra Aptìtude Test" The corre-l¿ttions among

t,he pre dictor vari-abl e s ranged from .7 5 - . "82. Teacher ? s

¡rarks correl-ated from "61+ "72 with the predictors and

"70 vrith t,he criterj-on achi-evement in modern mathema*¿ics.

The fact that tea.chersr marks correl-ated high vrith t,he

achievernent test indicates that spe cial achieve¡nent te si-,s

are a luxury item.

Barnes and Asher'17 used a method of predicting success

in gracÌe nine rnathenatics based on the studeni?s e j-ghih-

grade mathenatics marks and an algebra progsosis -,-esi given

during the eigth grade " To dete:'mine the regression equa-

tion they used an IB.1 7070 into which he fed information

uhich ',^;as a'¡ailable fiom school recoy'ds" The maximum

compu+.ed rnu.l-tiple correl-ation was "66]0 betv¡een'r,he pre-

dicto:'s and the criterion" The correlations among tlte

rnultiple predictors ranged from "39L "627. They ccìn-

cluded that the best sing-le predic'bor of success in al gebr"a

l6DarreIl- L. Sabers anC Leonard. D. l-el-dt, ti'ìlhe Ì'r'ecictive
Vaì-idity c¡f the Iov¡a ALgebra Aptitude Te-st for rtchievenent in
llli'lodern iiiathematics ¿rnd Algebra. !1 Ed.u.c?ticrn¿
Uqqeüe_rs_4!, ( l-968 ), lp. gol--g',J',-g',J7 "

:L and l',i,1::c rynlgd_LglEdu.caticrnaL and Pl I r\rrì nÞ f

and John
rilge bra ,
r-6j!+ "

L7'¡lard E" IJarnes
Success in First-year
Vol. 55, (1962)" p. 65

uCentsctin¡¡ Si
ie a che::

\t/. Asher, rrPre cÌi
t? the lt.athen:atics
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in iheir school system was the eight-grade nrathematics nark

uith a correl-ation of .5881-" The only other facto: '.^;Ì,rch

greatly raised the muJ-tip.ì-e correlation was Lhe gracie equiv-

al-ent on -uhe arithmei,ic part of the achieveme¡ri test given

near the end of the seventh grade. This raised the nrultiple

corr"el-ation to .62[5" The guidance peopJ-e in bheir- school-

were correct in theorizing that the eÍgth-grade rnathematics

mark v;as useful as a predictor and were cor:.ect in not

u.sing any resul-ts of reading tests. The Orl-eans AJ-gebra

Prognosis Test did not detract from their predictÍon. but

neither did it help" It can be seen that it adds so l-ittl-e
to the muJ-tipì-e correlations that it probably is not v¡or"th

the expense nor the time involved in giving and correcting
+ha facfvr¡u ve uv ô

Ivanoff and De V/ane18 observed from their study that

because of ihe error or overl-aoping componenb of rnultipl-e

predictors the regression equatj-on woul-d have to be used

cautiously with the marginal- student. But, at l-eâst, it
shoul-d provide the student with an appralsal of his marginal

situatlon and t,hus br"ing out the need for real- effort if
he is to succeecl j-n an algebra program" They al-so suggested

that although the four predicLor variables were significantn

for a'11 practical purposes the school system shoul-d plobabì-y

use a simpler equation with fewer variab.l-es.

l8Johrl M. fvanoff and EvernioCe T " Lte tlane u rlJse o-i
DiscrÍrninant {¡1¿1r-ysis for Selecting sbucler,i;s for. ijinth-
¿5rade ltlgcbra or General- IiathenlaLics. " The ltlathcnl¿tLics
Teacher, (I,'lay, L965) , p" Ll?-tt.L6
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The wr"iter was al-so advised by ÌrÍs chlef acvisor to
peruse some I'rianitoba studies clome on prediction. O:.ossf9

in his study on schievement and a+.titu_de in a nioCer-¡i and

a traditional- grade ten geometry program found a signifi-
cant correl-ation betìpeen grade nj-ne criteria variables"
Froese2o performed a study on the prediction on success

in grade twe l-ve base d on ninth-grade l-eve I . Howe veÌ- . ire

used multiple predictors and concl-uded that the nine incie-

penCent variabl-es did not account for a sufficie¡rt amount

of the. variance of individual- grade twel-ve subjects to
meke aecura*ve prediction by mulbiple regression eque.tions

possj-ble.

SUM}IARY

The review of the l-iterature consisted of tr¡ro parts.

The ba.ckground material- suppl-ied certain cu.r'i'enf obje c-

tives and philosophy to vrhich school s must, adhere in order

to provide for the siudents the continuunn vrhich is imper-ative

for a sound mathematics education.

The consensus of researchers who studied preciiciions

Ì9Roburt V/. Cross, r?student richievement and attituCe
in a ltiodern and a Traditional Grade Te¡r Geonetr"y i'r.ogram.l?
Unpublished l'last,er of ECucation I'hesis, Universiiy of
lulanitoba " \r/inni-peg, 1968 "

20Frank J. Irroese , ?lPredÍctirre fndices of Ju¡iic,:- iiigh
School Test Scores wiih Respect to ncacÌemic Perfo::nance
in 'f'¡,¡el-fth-grade Subje cts of tire University Entr'¿lnce Course ,
Unpublished ltiaster of "Llducation The sis, University <¡f
Ì''fanitoba, 1969 .

lr
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i*s that studies using mul-tiple preciictor"s are ¡r.¡b cefini-
tive. rn the maj-n, the rer-ationship showed nc¡ significant
correl-ation or proved that a simil_ar corr.elation could have

been achieved by using fewer predictors. Frequently the
finar subject rnark from the previous grade revel_ was used."

The most significant results vüere obtained ,¡hen the previous
rnark was used in conjunction with the mark in that, subject
from the year before or with a specia_L achievement test
devised to evaLuate specific skil_Ls"



CHAPTER TTT

COTLECTTON AIrjD URGA¡IIZATION OF ]]HT.A,

The purpose of this chapter was to assemb]-e and organize

the cata through the utiLization of sbatistical- pr-oced.u:'es

in preparation for ùhe ana-J-ysis which r¡ril-l- be presrnLed in
chapter four. Arl outline of the clevices used at sÐecific
poinis was presenbed in this chapter.

COtL¡lCTfON OF D¡ITA

The data were based on a populabion of L62 grade nine

stuCents who attended the local school- i"e" I4orden Colleglate

dur"ing a period from september, 1966 -uo June , !9To" E€ceuse

the pcpulation was not ioo unwielcly al-l studenNs rdere consid-

ered in t-he sample and consequen*,Ìy no ranclom sampling was

rec,ui¡'ed. From bhe cu.muLative records the fj-nal gra.cle nineo

ten, el-e'¡enn and tl^le1ve marks in ma.the¡natics were obiained

and recorded beside the corresponding names.

The names of any students l.;ho did not comnl-ete grade

nine or rdho did not return to compl ete the gr.ade ten course

Ì4ere dropped frorn Lhe Iist,, that isu l:oz nanes r.uere del-eted

from the sample, New studenis who transferred. inbo this
school for any grade above grade nine vJere not added to the

l-i-st" The final popu.ì-a.tion which'l^ras used in this study vras

360 students, of which l-73 were mal-es.

The List of 360 names vras then clivided to forn three

separaNe groupsu that isn a g,roup macle u¡r of aÌ.Ì sLrrdeÌtts
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enrol-le.d in the _00 cour-ses, one for the _ol_ cou.rses a.nd e
*çhi-¡'c fo:- t,he _oz courses" To facirita-te discussi_on of t,hese

groupin€;s of students ihe writer arbit:-arify l_a.belled eight"
su-bgrouns a.s foll_ov¡s I

- TABLE T

A IIST OF COURSES AND CURR¡JSPUND]NG NI.ßIBtsRS
SHO\,',IING THE GROUP ASSfc¡ii,'üNTS

Course and Nu-mber j Rssigned Letter

Mathematics

Ifathenati cs

Itfathematics

l.lathematics

It{athematics

l'lathemati cs

jufa.thematics

Ilaiherna"ti cs

l_00

l_0Ì

-102

200

20I

202

300

30L

Group A

Group B

Group C

Grou.p D

Group E

Group F

Group G

Groun li

I\inl. a .

The

systems:

l-.

G:'ou.p I incl-udes subgroups A! De G,
G:'oup ff incl-udes subgroup,s Bn É, H.
Group IfI incLu.des su.bgouþs C", l,';

ORGA¡JIZATIO}J OF DATA.

dar,a in t,his study vJere anaryzed using two differ"en-.,

Through the use of standard statistical
simpJ-e lj-near regÌ.ession equlations ldere

Th:'ou.gh the use of computer. pï-og]"amming,

regression eaua.tions wer-e obbained"

p:r'o ce dure s ,

de:'i'¡e d .

nu,l-tirie4"



SII¡ÍPLE REGPASS]ON üQU/iTIONS

fn order to complete the data in Tabl_e ff page Zj r.he

follov¡ing formulae were used:
(a) Calcularion of rhe means (1" ïl

Y_
N

(b) After the above measures of central tendency were com-
pleted, the measures of variability were calcul_ated by using
ihe forrnula for the standard. deviations (Sxo Sy) 

"

n¿j-
i-l

n
--¿ r î12Z- (xi - Lt

2L

Sx-
nl-

The stand.arc deviation rdas a measure of the scatter of the
cases a-bou-t their meen, that is, the stanclard cier¡iation r.res

associ-ated with the a-rithmetic mean" One standard deviation
distance, rying on each side of the mean, incruded appr.oxi-
nateÌy s:i-xty-eight, percent of the individua.J- measures, A

standard deviation of smarl nu.rneri_ca]_ va]ue indicated that
'Lhe Fcores r¡Jere relatively homogeneous ,¡hi'r-e a J_ar.ge siendard
deviation meant that the distribution was heterogeneous"
Ïn other words the standard cleviation measu.r.ed the disner.sion
o:" t-he spr-ead of the câse s "

(c) For measures of reÌaLio.nshipn the Pears<¡n pi'ocr-lcL*monrenl;
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Correl-ation Coefficients, the formula used v¡as

"*y _-

" 
rrl

The coefficj-ent of correlation indicated the degree of
relationship uhich existed between the independent var^iab]e,

x, and the crit,erion variabreo yr that is, the extent to which

high, rnedÍum and l-ow val-u.es of variable-x corresponded respec-

tive]y to high, medi-um, and row values of variable-y. l\ high
positive va.l-ue of the coefficient of correl-ation i¡rdicated
that the pa.ired scores varj-ed. together, with the higher values
o-f x associated with the higher values of y, that is, both

scores tended to lie on the same side of the meane

(e ) For the cal-cuLation of the linear regression equations
(or prediction l-ines) î;
l{e re :

n
{" (*i - r)(vt - Y)

..¿ 
- I

:
/ t n -:l t-n/ IZ- (*i-xlzi i{ (v

V Li-l- : _l ij-=r a

= bl_ xi + bo the foi"mulae u-sed

i-" I f n Il{ xil i I v¡il.:-r-lli:'ì*ilr--¿ J L*:r I

n<../': ^aJ r

br- =
n

'/-
= r"1L

.\ l- n 'l 2

.l--I
I Z-- Xil
li:l -l

l

bo - 
1.2 1¡b1



TABLE TT

A SUT,I},1ARY OF THE I\,JLANS
STANÐtilill DE\rlitfOl'I, CUITROLATIOTrI

cOEFFICIUNTS, AI\iÐ Ì-¿EGRESSIUi\J EQUAIrONS

72 "3 Il- .0 L3 "2

60.5 12 "o l]n "5

'ìa 1
J-)") 10.1

67 .5 60 "7 ro "7 13 "5

63 "7 11 .1- 13.3

)2

Corre l-a-..ion
and Regression

Equations

r:ll/
t . t J-*

ê .)E-. -L I rJ1 ./)x * t2

Group
Course l{o,

& Sample Size

^
l_00
N:l-77

E
l_01_

l'J:1/+4

IO2
N:39

JJ

200
ÀT-'1 r ,I\ -I ¿|¿+

E
20L
Il:89

F
202
ìJ:&9

I_

r : .658
Îi = "7Bx + L2

"7 60: "57x + 25

"666: .B7x + 0"5

r : ,508
Îi: '65x+!7

r : 
"lo]-gî* : "5x + 3]tf

L-
f r.
JI

Mean S" Deviation

tr
1^n
!í:63

"1)or
i\i :ll /

IX XII TX XI]

70 7 "b9 13 .2 1 * oU( I

Îi-l.lO6x-25
ö> ">

67 "5 l-0.I 10"9
+jó
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.ThÞ eouation !,rhich predicted the y-value from the x-va]-ue

had two eonstants, b1 and bo" v/hen the x-val-ue r+as r¿u-l_tipJ-ied

by bl- anc the constant bo was aclded the predicted value was

cl-oser to the actuar y score than cou-l-d be obtaÍned by any

other ¡rethod. 
_

The Fearson Product-moment correlation coef.ficÍent was

a measure of rel-ationship or the total degree of association
between paired scores. In order to il-l-ustrate this rel-ati-on-
ship the scores vrere ploited on the graphs on pages 25 Lo )Z
incl-usive 

"

Each pair of scores was represented by a point placed

on a cartesian graph. A dot wa.s placed at the intersectjon
of the abscissa (distance along the x-axis) and the o:.dj-nate

(distance along the y-axis) 
"

rf a student did wel-L in grade nine and arso in grade

ten his scores r¡Jêrs represented by a dot in the upper right
hand pa.r'ü of the graph 

" A student u'ho did poorl y in bo*"h

grades had his score recorded in the l-ower left ha¡rd -section
of the graph" I'rrhez'e a good score in one grade went wit,h a

poor score in the other grade the points fe-Ìl in the upper

Ieft and l-ower right sections.

An inspeetion of the graphs indicated that there r^ia*s

sone tendency for the scores to run ìn the lower.-l-eft to
u-pper-right d.irection d
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SCATTER O'O**O'* OF THE CORRELATTOT{ OF SCORES OF O}iE HUI\JDFËÐ

AÌ{D SSVENTY SEVEN GRADE NINB }{AIHB}iATICS }]A}?KS AI"JD Ti{E

CORRESPOI'IDING GRA,DE TEIV ltiATHijlviÁTiCS 100 I.iaÌrKS
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SCATTER ÐTAGRAI,I OF TH]J CORIìELATION OF SCURES UF Oii]' HU}IDJì.I]D

A}JÐ FORTY FOUN, GRADE NTÌ\IE I,,1ATHE]I{A1'TCS i"iARKS AI,ID THE

CO]ÌRESPONDrNG GRADE TEI,I Ì.'IATHDI'IATr 0s l_ol_ I'tAr¿KS

(GROUP B)
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SCATTER DTAGRAIVI

GRÂDE NINE
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SCATTER DIAGRAI'{ 0F

AND FORTY FOUR

CORRESPOND]NG

20

THE CORRELATION OF SCORES OF
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SCATTBN DTAGRA]\{ OF THE CORRETATION OF

GRADE NINE ¡IATHBIIATICS I'ÍAF,KS ATrID

GRADB ELEVEÀI MATHI'}IATTCS

(GROUP E)
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SCATT.dR DIAGRA¡,I OF THE CORREI,ATTON OF

GRAlltr I¡ïNE I'UITHUiIAT]CS I'ÁI¿KS AIJD

GRADE IJLEVEN I'f.¿TTHIi}iaTIOS

(GROUP F)
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SCATTER DIAGRA]'I OF THE CORRELAT]ON OF SCORES OF STXTY T]-{REE

GRADE \IINE IliATI{llÞlATfCS l,,iARKS AI'¡D THE CORRESp9NDI¡jG

GRADE TI,'TELVE IVIATHEI'IATICS 300 t"iARKS
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SCATTER DIAGRAI'I OF THE CORRELAT]ON OF

GRADE }TNE I'TATH!]]'IATTCS I.IARKS ANÐ

GRADB TV/dLVE }IATHEÌUATT CS

(GROUP H)
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Tab1e II page 23 contaj-ned a summary of regression

equations fo¡' the groups. The equaticlns h¡ere of the general

form y = bl_x * bcl where bt and bo were constantsn consequently

rr'here b1 was the slope of a straight line and bo was the

y-intercept (since y I mx + b is the general- equation of a

straight Line with slope, m, and y-intercept, b).
From the l-inear graphs (pages 3l+ to 4J- of the sirnple

regression equations it was possibJ-e to predict marks in the

senior high grades by moving horizontalJ-y until- the abscissa

corresponded to the studentts grade nine mar"k and then pro-

ceeding vertical-J-y upward from that point to the graph.

ï/here the graph and the vertical line i-ntersected., the

ord.inate indicated the pr.edicted mark,
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GP.APIIïCAL ïLTUSTRATION 0F THE PRTDICTIOI{ LINB FÍPRdSlil'iTfivG

TI{IJ LINEAR RECRÍISSIOII ÐQUAT]ON

(GROUP A)
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GRAPHTC.¡TL ITLUSTRATTON OF THE PREDICTTON LTÀIU Ri]PRJ'ÍJcI!TIIiG

THE LINI'AR REGR]'SSTOIÙ .dQUAT]ON

(GRoup B)
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GRAPHICAL ÌLLUSTRATION OF THE PREDICTION ITNE IIEPRESiJNTiI.JG

THE LTNEAR REGRNSSTON EQUATION

(cRuuP c)
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GRAPHTCAL ITLUSTRATION OF THE PREDTCI'ION LINE

THE LTIÌEAR REGRESSTON BQUAT]ON

(GROUP D)
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GRAPHTC¡iL ILTUSTRATIOT{ OF THE PREDICTION LINE

THE ITNI'AR REGRESSION EQUÁTION

(GROUP E)
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GRAPHTCAL ITLUSTRÀTION OF THE PREDICTION ITNE REPRESEJ\JTTÀiG

THE LINEÀR REGRESSTOIJ EQUATTON

(GROUP F)
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GRAP}IÏCAL IILUSTRAT]ON OF THE PRËDIOTTON III\IE HEPE.ÐSdÌ,JTiI.,fG

THE LINEAR REGRESS]ON EOUATION

(GROUP G)
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MUITTPIE REGRESSTON EQUATION

Because multiple correl-ation deal-s with t,he caLcu-lati-on

of weights which produce the maximum possible correl_ation

between the criterion variabLe and the weighted sum of tr¡o
or more predictor variables and because the steps were rather
tedious the raw scores vdere key-punched on computer ca:.ds

and fed into the computer to obtain information for the general

equation criterio" E = d (Predictor l-) + g (predi c:,,or 2)

+ C )Predictor 3) * Consbant" This muLtiple regression

equation consisted of an algebraically determined constant

value and the regression weight of each of the independent

variables which functioned as predictors" Each regression

weight indicated how many units the criterion variable Íncreased
(or decreased) for each variation of one unit in the indepen-

dent variabl-e 
"

This general equation for predicting the score in grade

twelve, for exampre, was derived by cornputing the numerical

coefficients for each of the Ìetters..:A, B, and C. The tech-
nique used to determine the relationships between two or more

independent variab]-es and the dependent variabl-e was done in
three steps or stages.

The tabl-e below was an extract from a print-out summary

for the 0 group showing the effect of stepwise regression"

Step no. I determined the numerj-cal- coefficient C, to
be .839 and a constant of 7.33I r¡hich yieì-ded and equation

of f = "8lg (XI) + 7 "33I. But since iL was necessary to add

the effect of grade ten scores step no. 2 was compubed"
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TABI,E ITT

EXTRACT FROM PRINT-OUT SHO}TING NXGRESSTON VüETGHTS,
REORESSION CONSTANTS, PER CENT VARIANCE AOCOUNTEI TÓR

AND PROBAB]LITY LBVEL FOR GROUP G

* Complete print-outs incl-uded in appendix B"

The inclusion of grade ten score raised the variance of
the predicted score accounted for to 7úo, fron 65/r" The coef-

flclent C was altered to .5}il+21+3 and the numerical coefficient
B was i-ntroduced as .b7758L with a new constant of -l+.1_81_.

At that point bhe new equation was 1, = .t+78 (Grade X) +

"5Ol+ (Grade XI) - t"18"
ïn order to consider grade nine scores Step no. 3 re-

distributed the weights and brought out a new consÈant. The

lncluslon of those scores raise cl the percent variance accounted

for to J2.,,ConsequentJ,y, the final- equation ì¡ecame

î¡ ø .262 (Grade IX) +.408 (Grade X) + "455 (orade xI) 18.5/u.

STEP NO VARIABLE
( GRADE )

WE]ÖHT CONSTANT
i

VARÏANCE PROBAB]LTTY

ONE ELeven "839 7 "33r 65,o3 .000

T\^I0
Ten

El-even

.478

"50h
-4.181 70.8L .001

THREE

NÍne

Ten

Eleven

,262

"408

.l+55

-r7 "535 72.O5 . L2l
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' The coefficient of multiple correlation Índicated the

extent of the reLationship that existed between the depend-

ent variable and the independent variabl-e " The square of
the muLtiple correlation coefficient (coefficient of determ-

ination) expressed the amount of variance of the independent

variabl-e thab was accounted for by the independent variable,
that is, the greater the number of independent variabl-es

the greater the þortion of variance that was accounted for
in the criterion"

For the rnultlple regression sbudy the population (or

sample) was decreased to 222 since many students switched

frorn the 100 course to 201- or zoz or from l-01_ to 2oo or zo?

and were deleted from the originaÌ sampJ-eo

There was no way of graphicalry ir-rustrating the above

results" Tabl-e rv page 45 contains the sunmary of the muLt-

iple regression e'quations taken from the print-outs.



A SU}NiARY OF THE }EANS,

COEFFICTENTS, AND

TABTE IV,

STANDARD DEVTATIONS, COIÌRELATION

XruLTIPLE RNGRESSTON EQUATIONS

Group &
Sample
Size

= r37

B

N:62

rt

N:23

D

N-137

E.

\I-62

(a ) 80.9

(b ) 10.4

(a) 66"3

(b) l-l-.1
59.g

15 "g

(a ) Itlean

(b) Standard Deviation

xIï

Corre Lat ion
and

Regression EquationsIX

A

N

TIZ = .7O

î = .7g5(Gr. fX) + 10.64

r]-z : .53

î:.758(Ix)+9.69

rrz : .77

1:.710(1¡¡ +16.66

(a ) 6b,r
(b) l-l_.8

62.z

10.9

(a ) 80.9

(b) lo.4

66.3

11.1_

70 "8

13.3
"f3 = ,67, r23=

î = .244(rx) +
.82

,765 $) 6.zo

(a)

(b)

60.o

15.g

rl3 = .57 , rZ3= .73

f : 
"320 (IX ) + .5I7 Å) + B.T 5

(a ) 6h.r 62.z lu ur., rl ?= "59
.|r
o-L

7l+ "9

11.9

60.9

13 .8

\:"

G

N:60

(b ) l_l- .9 f ro,l
t

(a ) 86 "o L 78.5
I(b) 7 .3 'i ro "7

r4"ù,

7l+"5

12.3

y=I

i;

69.9 
[ "rU: .65, ,zto= ,79, rjto = .B].

12.8 I Î=. 260 (rX)+.40g(X)+ .L55 (Xr) -1g.54

H

Itr=25

(a) 68"8

(b) J-l-.2

60.6

Il+ "9

6L "2

L2 .0

65 "5

l_2.L

rl_4 : .ln9rrr; : ,52rr3t. .: .54

î=,r92( rx) +. r8¿, (x ) + .27 r (Xr) +23 "77
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' ihe remaindei' of the results in the form of pr.i-nl-ouis

ui]l- eppeer in appendix B.

The hypot'hesis that there v,,as no significant difference
betvreen the means of the predicbor variables and the cr.lterion
variabl-e was rejected at the five percent l_evel- of signific-
ance. fn other words, if the probabiJ_ity J_eve.L was above

"c5 lhe independent va.r'iabl-e was rejected. rf the probabi_iity

level v,'as below .05 a l-arge F fac-r,or could not happen by

chance and consequent]-y the nu-'ì-l- hypoihesis was accepted,

Becaurse sone of the independent variabl-es were re.ìected

due to signíficant varj-ations or d.jf'f'erences it vra.s necessery

to carculate new equations for some of the groups , in parÐ-

i-cu"la.r for F, G, and H,

TAB],8 V

.I,TST OF RBVTSED I,ÍUITTIJLE IIEGRESSTO}ü EQU¿T]úIIVS

GROUP }"ÍULTIPLE ]ìEGI]"BSSTON EOUAT] ON

t+ "165

.5O1+ (Grade

?^ nt)v"(+

]:r) 5"r8

F

ff

L.C66 {Grade

"Ì+78 (G:-ade

"51+2 (Grad.e

x) +

XI) +
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SU}I}.[ARY

This chapter dealt'with the'oi'ganization of the data. in?o

two categories. The first part deal-t with a descript,ie¡ of
the procedures utilized and some analysis regardlng ]inear.

:'egressj-on equati-orr", v¡hile the second section wa.s devoied

entirely to e discu.ssion and ¿¡¿lysis related to mu.l_tiple

regi"ession te chniques,

fn the discu-ssion of the first sectÍon a sanple of 360

scores v¡as empl-6ye¿" In order to obiain the l-inea.r. regression

equaticns it v¡as imperative to work through a sequence of
stepso that iso calcu.Late the meens, standard deviationso and

coefficients of correlation. To rnake the eo.uations more

cornprehensibl-e g:'aphical il-lustr.ations'h,êr€ j.nc-l-uded, The

scattergrarÌs illustrated the standar.d deviations and the

coi'Y'e }at ion of score s ,

The rnultiple regression technique wê.s discussed in sone

det,ail in spi*r,e of Lhe fact tha.t al-l- the inforrnation ltres

derived fron: the sumÌnary prini-outs. The general nul-tiple

regression equation }i - A (Predictor I) + ts (Pr.edictor ïI)
+ C (Predictor III) + Constant was defined. The der.ivat,ion

of the nu.mericaÌ coefficients was exp-l-ained, It was also

pointed out that the sì ze of the sample was Ì"eCuced to 222

due to the fact that some students changed courses dr,rring

iheLr senior yeers" FÍnalfy a summary of the equatioÌrs r,.,:as

included,

The findÍngs of the invesiigation and a comparison of

lhese findings were reported in the succeed:-ng ch.apie.r's"



CHAPTER iV

AI\JATYSTS OF DATA

ïn this chapter an analysis of data is reported ancÌ the

regression equations applied to the grade nine scoj"es j.fl.

order to predÍct stuàent achievement in the final- year. of
high school. comparisons.of the predicted. scores and the

actual- r'esults are al-so presented.

A discussion of the inferential- oropertres of the sta.t-
isüical investigation necessitates consi-derati-on of a number

of fe.ctors. These factors are correJ-ationo regr.essionu simple

and multipie regression equationso and standard errors of
estimate. Throu.gh a study.of these fa.ctors ihe wr"iter sought

to estaìrl-ish practical means by rr'hich prediction of success

in high school ma.y be accomplished at a reasonable r-evel

of accuracy"

Cor"r'ela.tion

The correLation coefficient, r, is a term used to des-

cribe ihe rel-ationship betr.reen the independent..r'ar.iab]-e x

a.nd the dependeni variable y in t,his case the grade nine

mark and the mark jn a l-ater grade. The pr.esence of a correla-
tion between the tlqo variabl-es does not necessar.iJ-y mearì

thal the:'e exists a causa.L l-ink beiween them but that a stâ.t-
istical- relationship exists,

For gz'oup A, an r?rt! of "7I indicaied that there was a

high correl-ation between the marks achieved by the sf,ucents

ín grad.e nine mathema.bics and the marks achieved by the sanìe
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st,uderits a year J.ater in Mathenati.cs 100, The scatter dlagram
presented on page 25 indicated the rel_ationship in a non-
numerical wayr.thaL is, there vüas a high density of l_ocation
point's along a diagonal l-i¡re runnlng upward and Ëo the righb.
Neibher the r of .Zl- nor the diagram gave any evidence of
Itwhyr? or ncausett for this rel-ationship but only that, such

a relationship existed

For group H, the rrrre of "j9 indicated that there r/las

a low correlatlon between the .marks obtained by the sÈudents.

in grade nlne mathematics and the marks achieved by the same

sÈudent three years Later in Þlathematics 30f. The scatter
diagram on page 32 indicated this poor rel-ationship in a

non-numerical way since the l-ocation points did not present
a definite direction.

ïn the tabl-e beLow, the reader can find the numerical-

correLation coefficient for each group and the corresponding
magnítude of relationship. There is no d.efinitive expÌana_

ü1on for the magnitude of rel-ationship since ib is strictly
a subjecti.ve concept. The writer has arbitrariry l_abel-led

a correl-ation of .7o pLus as high, .60 .69 as moderate,

and .lp minus as a low magniüude of rel_ationship,
To examine the resurts presented above in another wa,ye

the coefflclent of determination (r2) was calcurated. This
coefficlent expresses the amount of variance in y (ttre depen-

dent variable) which may be accounted for by x (t¡re lndepen-

dent variable)" For Group A, rZ = (.?I)2 =.50 which indi-
cated that approximateJ-y one harf of t,he variance of the
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gt-ade ten marks rnay be accounted for by *-he gr.ade nine marks"

SimilarJ-y for group H, T? : ("5Ð2 = .J-J ¡hich indicated
that approxirnately fifteen percent of the variance-in )/ vras

accounied for by the grade nine marks" The variance for al__l_

the groups is summarized in Table Vf,

TABLE VT

A Sult',IlAF"Y oF THE CORRELATION coEFFrcrElüTS, VaRrAlJr-ìE,
ÀND }íAGNTTUDE OF RELATTONSHTP

GIìOUP

Á

B

C

D

E

Tir
L'

Lt

H

OORRETAT]ON VARIANCE I'{AGI{]TULIE

I-Iì oh

lvloderale

Hish

itiode rate

Iow

Low

jfiocie rate

Lolu

.7r

"66

"/O

"0/

"51
I .'l

¿ t-tL

"68
?o

5o

l+l+

q,q

l+5

26

ì.1
-L (J

l+7

L5

The correl-aiion betleen the independent variabres and

the criterion variabl-e was at-so required for the mul-tiple

regression anal-ysis. The correLation matr.ix in Table vrI
belorv is an excerpt from the computer print-out " This iable
i-.ll-ustrates ihe moderate associatic¡n between g:.ade nine and

ten marks, t'he moderate associatj-on l¡etr';een grade nine and

elel¡en rna::ks, anc.l the l-ow association between gracle ni-ne a.nd

L'¡reLve narks 
"
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TABTE VIT

cORREtATr0N i'''lATRrX FOR ¡,IATH¡IIÍATTCS 3OL

Il lô
J- <.

I9 i l"cooooo
Iro i o.6to9BB
I

11l_ i o. 63t+796

rz i o. bB75go
I

I

0.61-0988

l-.000000

o "6903g5

o.52L760

o.63t+796

o.690395

l_ .000000

o.539009

o "L87 5go

o "52L760

o "539AO9

l_.000000

A computer progra.m designed. to provide step-wÍse regression
was used to analyze the resuLts obtained by foJ-Io'¡uing the

students Lhrou.gh from grade nine to twel-ve. (This analysis
Ís presented in Appendix ts) ft was noted that in Step z
the coefficient of determination, T2, between grade el-even. ;-.

and. grace twel-ve was 29.o5%" step z incruded. grade ten and

togethe:' with the grade el-even accounted for 33"33"þ of the

varjance. Step 3 (o:" the incl_usion of grade nine) :-n¿icated

that 35.ok% of the variance in gr.ade Lwel-ve was accounüed for
by grades nine, ten, and el-even combined"

igg.re ss:-on

The regression line on the graph provides a means, v¿hether

the equation is used aLone or in conjuncbion wit,h the graþh,

by which the sLudent coul-d predici his score in gr"a.cÌe ten

on the basis of, his gr"a.de nine r¡ark. The regressÍon equation
j-s as dependabìe as:iis componen!ç, especiâr-ly the,y -int,er cept,,

bo, which is dependent on the differentj-al between the mea.ns,
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grade

.75x +

ponding

For group Au a grade nine mark of 70 wouLd yield a

ien preCiiion score of 67 "5 fror,r the equ-ation f- :
L5. ïn the tabl-e bel-ow, tËe reader can fincl cor-res-

marks in each group based on cer.tain grade ni-ne marks"

TABLE VI]T

CURRESFO}IDING }]ARKS TIJ SACH GROUP BASED ON
OERTAIN GRADB NTNE IIÍARKS

GROUP PRUDICTED SCURES BASED ON

52 68 78

A

B

I

D

E

F

G

H

5l+

53

55

4(

5L

58

))))

58

66

65

6l+

6o

6L

66

5A

65

78

78

73

7b

7T

nt(4

68

'72

These predicted scores would be exact if the correl-ation

I.lere equal- to one and,/or the standard deviation of y !^Jere

zero. A signlfícant result of the regression i-nvestigation

revealed a considerable error of estimate when the pred.iction

was based ort:f,he grade nine markso

fn using the prediction equ.a.tion or prediction line
g:"anhs errors of estimate were inevitabTer that isu thcre
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were differences between the estimate score and the ac",ual-

score , Those differences were l-abel-led tt"itt " The var-iance ,
.)

S"2, would be the result of summing al-l- the erz and. clivicÌing

ii by n - 1, The square root of the variance yiel-ded the

standard error of eslimate, Se. A shorter way of acquiring

the standard error of estimate was by using the formu.l_a
l)

Se : Sy,/l - r'xy. That standar.d error of estimate coul-d

then be used to set Ìimits around the predicted score y¡

v¡ithin whlch a personts a"ctual score was l-ikely to Lie"

The standard error of estimate o calculated by using the

formula su = sy F-W, implied thar 68 per cenr or rhe

predicted scol"es wou.ld be within the lirnits p-lus or minus

that val-ue of the actual score. The standard error or estimate

fo:'g:"oup A vras 9.2 which.¡reant that the origÍna} mark of

70 in grade nine and a predi cted rnark of 67 "5 in gz-ade ten

woul-d in essence range from 58ð to 76.7 for sixty-eight
per cent of the population to which the regression equation

uras appl-ied, and from 1,,9.I Eo 85.g for t,wo standard errors

or ninety-five per cent of the population, Graphical ill-us-
trations can be found on pa.ge s 54 to 6] Íncl-usive 

"

Tìre prediction l-ines ,sel-ected were those which minimized

the surn of the squared, deviatio¡rs i.e, the surn of the distances

of the points from the l-Íne. The graphs in appendix A, pages

78 to 85 illustrated how the prediction l-ines rel-ated to t,he

distz'ibution of scores, The Lines were drawn in such a direction
e.s to create the J-east-squares regression l-ine.
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GRAPHTCAL ILLUSTRATION OF
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GRAP}.ITCAL ILLUSTRATIUN OF THE S'I.ANDARD
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GR}.PHIC¡TL ILIUSTRAT ION
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GRAPHICAL TTLUS'I'RATION OF THE
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To facilitate the collecting of information which was

i-Llustrated by the graphs a sumnary of the equations with

corresponding errors was prepared in the table bel_ow.

TABLE IX

A SUM]VTARY OF LTNEAR RNGRESSION EQUATTON I¡/ITH CORRESPONDING

STANDARD ERRORS OF ESTIMATE

A

B

c

D

L

-tl

LI

H

Y1

Y1

v.-l-

yi

JL

Yi

Y1

+

+

.L

+

I

+

lq

12

25

.5

T7

3r_

28

36

= .75x

c/Oã.

: .57x

= .ÙTx

: .65x

= "5fx
=1 " 15x

= "l+3x +

o)

f0 "7
6.6
oo

11" 5

L2.0

9"6

I0 .0

Dre to üheir complex nature, it is impossible to graph

the multiple regression equations. ConsequentJ-y, these equa-

r.ions and the corresponding standard errors of predicted y

are tabul-ated in Table X on the fol-lowing page o

EQUATIOT{
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TABLE Y,

A SUI!'ilúr,ARY 0F I1ULTIPLE REGRXSSION EQUATIONS V/ITH cLrRRESpuÌ,JDINc

STAN]]ARD ERRORS OF ESTIJ'{ATE

Group Equation

A

B

I

D

.E

F

G

H

ç : .7 95 $x) + 10.64

ç = .759(rx) + 9.69

ç=.710(rX) +16"66

ç : .244$x) + .765$) - 6.20

ç : .32O(IY,) + .5L7 (X) + 8.75

ç :-.100(fX) + l-.149(X) - z.g7

ç : "260(Ix) + .408(x) + .t*55Å:,),

ç : .192(IX) + "184(x) + .27I(XI)
I8 "5to

23.77

ö ")
13 "5

7"I
7.5

o'ì-/ ô&

8,9

6.9

l-O 
" 

l+

From Tabl-e X it is possible to cal-cul-ate the predicted

mark for a student, for example, in Group H, if the student

who obtained marks of fi, 58, and 68 in grades nine, ten,
and el-even respectivel-y inquired about his probable success

in grade twel-ve 301 course his eeuation f : .192(IX) + .IBL(X)
+ "27L(XI) + 23.77 would yield a prediction score ot' 63"

But a standard error of 10"1¡ impries that,68 per- cent of the

predicted scores would be within t,he l-imits of plus or minus

10.4 of 63, ranging f'rom 53 to 73. To predict his score

v;1th a greater degree of accuracy, sa¡r ÇJ!å or Lwo stancla¡d

errors, his score woul-d Líe in the range b3 83.
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Sur:¡narl¡

This chapter dears with the factors r+hich weï.e empJ-oyed

in the analysis of data.

The coefficient of correlation vras a true indicator of
the rel-ationship between the predictors and the dependent

cr criterion variables. The square of the coefficient (known

as the coefficient of determination) expressed the amount

of variance in the dependent variabLe that was due to the

ÍndepenCent variabl-e .

Linear regression equations were dj-scussed together
with some predicted scores (see TabLe VIII, page 52). :

Because standard errors of estimate were inevitable, graph-

ical ilLustrations of these were also incl-uded. A sunmary

of the linear equations was presented on page 62 and of the

nnultiple equations on page 63"

The inferences from the foregoing analysis wiLL be pre-

sented in detail in the following chapter,



CHAPTER V

SU¡/T{ARY, CONCLUSTON AND zuJCOM.,IENDAT]ONS

This chapter presented a brief review of the studyn

the findings and cross-val-idation of the equ.ations, and

some concluding remarks incl-uding recommendations"

SUI'$4ARY

rn this study 160 students who were enrolled in a grade

nine mathematics eoì.Ìrse were given the freed.om to choose åì"Ìry

Mathenatics course in grades ten, eleven, and twel-ve, All_

students attended lviorden collegiate and al-most al-l- of them

had attended the l{orden EJ-ementary school- for their grade

e ight "

The general purpose of this study was to examine pupil
achievement in the senior high grades and in terms o.f their
achievement to determine whether or not there shoul_d be more

directed guidance offered to the stud.ents at the cornpletion

of grade nine regarding course choice and prediction of success.

Examination of ùhe correl-ation indices reveal-ed positive
and significant vaLues (ranging from between .488 "8lZ)
betvreen the predietor variat¡Ies (grade IX marks) and the crit-
erion variabres (see Tabl-es xrlr - xff in appendix A). The

regl'ession equations were based on Lhe correl-ations and the

means between the independent variables and the clepeltclent

variables. The positive and significant corre.l-aiion values
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produced valid regression equations"l

These prediction or regression equations vrere cross-
val-idated at the grade twelve l-evel by sel-ecting five stuCents

at random from each group G (3oo) and H (301). Each stuclentls
predicted score was recorded and compared with his actual
score. This investigation was designed to determine the

efflciency of predicting grade twelve r¡arks by means of
simpre linear regression equations and also by means of
multiple regression equations and then comparing the resul-Ls

r.lith the actual scoreso

TABLE XT
i

CROSS-VATTDATION OF TEN GRADE T\,'üELVE RESULTS BY COI,IPARTNG

PREDTCTTON SCORES VJTTH ACTUAL SCORES

SUBJECT
ÀIUI.4BER

o59
o53
o37
o29
138

L5b
oo9
L02
452
076

L]NEAR
REGRESSION

SCORE

AC'I'UAL
SOORE

96
75
Òt()+

75
75

53
63
69
6l+
nò/ö

95
o)
87
57
BO

sÊ
??
7È,

52
69

.ì .l
ÕÕ

53
77
5r
73

68
5I
6o
59
67

85
52
f1 tt+
47
67

63
56
6B
62
70

öz
58
69
58
58

59
6:
66
6l+
70

dr()+
ór_
63
l+5
62

52
63
l+3

54
d¡(Jl+

ItAptiüude and AchievemenL }ieasures in
Academic Successn t, Personnel_ anÊ
37 1959, p" 335.

SCORES ACHIEVED
ÏN

IXXXI
MUTTIPIE

P.NGRESS]ON
S COru

IJ"*" s }tr. Jacobs ,Predicting High SchooJ-
Guidance J<¡urnal-, Vol"



. ThJe resuLts 1n the above tabl-e indicat,ed that
aecurate predictions of Grade twelve resul-ts coul-d

f:'om grade nine mathematics results, using either-
or the multiple regression equationss

67

reasonabJ-y

be macle

the linear

CONCLUSTONS

rt has been shown that srudents achÍeving fifty per
cent or better in grade nine have a very realistic chance

of being successfuL in any one of the grad.e ten mathemati-cs

courses. ïn fact it woul,d appear that essentialÌy there is
no difference in the probability of success or the predicted
scores at this level-. The grade nine marks are vaLid pre-
diction of success in grade ten. consequentJ-y, the decision
as to which course students shouLd choose shouLd resÈ entireÌy
upon the individual student?s wishes, needs, and abil_ities,
ThÍs means that students who wish to take a course of the
practicar nature would be satisfied by l,{athematics r02"
Those students who desire a formal- mathematics course dealing
with algebra and its applications wourd be encouraged to take
luiathematics l-OJ"" The students vr'ho wish to explore al_l- the

facets of lt[at,hematics and who enjoy the theoretical approach

would enroL in lt{athematics lOO.

ït wouLd also appear that the students who scored below

fifty pez'cent in Mathematics IX shouÌd be required to repeat
the course in grade nine unless there were some exte.nuati ng

circumstancesF such as a prolonged il_l_ness cluring gracle nine
which is not l-ikely to recur or where a student is nruch ol-der
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than his classmatesn

As the reader can see from Table xrr bel_own if a student

received less than 50 in grade rxu the probabirity of that
student passing grade ten is indeed very J-our"

TABLE XIT

GRADE TEN PREDICTED SCORES USING ],INEAR AND MUITÏPIE REGNESSION

: EQUATIONS

SÏMPI,E TINEAR ]VIULTTPLE

5I
l+9

lu,
l+6

5L52

ïn predicting grade el-even and twel-ve scores it is
preferable to insert the most recent scores. that iso those

achieved in the highest grade, if prediction is made on the

basis of a single score. However, when more than one score

is to be inserted the best prediction is a.chieved when the

scores of al-l preceding grades are jused"

Since the ul-timate objective of this study was to
provide stabisiical- i.nformation as evidence that woul d enabl-e

teachers, counselLors, and principals to counciL stu,dents

with respect to the selection of subjects in gr"ade beno

particu]-arly in ,1,¡s sel-e ction of mathemâtiis courses, t,hi 5

objective vras achieved but the accuracy of the prediction

46

l+3

48

b2

l+O

l+5

48

l+5

50

¡I

B

C

l+5

1+3

48
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is not äs high as anticipated" statj-stically, the student
has an equal chance of success in any one of the three couz^seb.

This is also true for a student goÍng into grade el_even

but with certain l-imitations since a student couLd not func-
tion in a 2oo course 1f he had not previousry taken roo"

However, the fact that a study has been performed and

that regression equations and corresponding graphs have been

. developed and coul-d be explained to t,he student, or, the parent,sr

would. conceivably inspire the students to maximize his poten-

tiaL. HopefulJ-y the findings of this stud.y, i.e" the regres-
sion equations and graphs, will be of va]-ue to the studentr

in determining the probable score in the next grade or aL

the end of his high school- career, In spite of the relativeJ_y
large error of estimate it is superior to the so-cal-led
r?educated guess?r 

"

RECO}/[\4ENDATTONS

Based upon the analysis of data colLected, j-n,this i-nvest-

igation and the Literature reviewed in the study, the folJ-owing

reconmendations are submi.tted"

Ït is recommended that school- counse.l-l-ors and cl-assroom

teacher develop a system by which prediction techniques such

as described in this paper be used effective]-y as an aid
io forecasting academic success in high school-. This system

enables counse.l-Lors to empÌoy existing data avaj.lab-le in
the student records to predict future achievement. As noted
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in the'concLusions a single mark bears onry a moderate pre-
dictor value but the resuLts achieved over several_ gracìes

are;'valuable,..as predictors rof future achievement. :.. 
c

rt is al-so recommended that stud.ents of the ninth grad.e

be given more guidancç with respect to the nature and. demands

of high school mathematics, As most of the information re-
quired in this respect is related to the subject itsel_fn it
is provided by the subjecL area instructor.

since it is noted by several authorities that prognostic

tests whj-ch are developed by classroom teachers are frequently
more vaÌid than commercj-ally prepared tests, it is recommended

that the mathematics teachers of the \n/estern School Ðivision
develop cooperatively.a series of prognostic tests" rf these'
instruments were ana]-yzed item by item each semester, j_n a

short period of time a varuable prognostlc test woul-d be

available.

rt is further recommended that teachers util-ize this
type of research or statistÍcal anaLysis in an. effort to
motivate their students. If students are permitted to cal-
culate their predicted scores, based on past perfor^rnance,

from the regression equations or the gr-aphs they will attempt
t,o better t,heir predicted mark due t,o the r?Hawbhornr? effect,
a consequence of any group being considered for an experi-
ment. Also the teacher maintains a keener i.nterest in hÍs
methodol-ogy ancl the student. Every year the sampJ-e si ze

v'¡oul-d be increased and consequently the predictions would

be cone more val-id "
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rc is also reconmended that another study might be under-
taken utilizing the grade-point average in conjunction with
the subject as a multi-predictor for achievement in senior
high mathematicso



BÏBLTOGRAPHY



Bligh, Harold F. ttTrends

7z

rrPredicting Students ?

The ]trathematics Teacher-

in the lvleasurement of EducatÍonof Educational_ Researcþ, Vol_. j5

TBL]OGRAPHT

Anderson, James and vlhittemorgr. Robert ??preclictive ut,ilityof certain criteria for Aávanced Freshman Ì.iathematicsCoursesr?r The l¿àthena!:ics jg.she-r,r-Oci " Lg6i-;: 6it:-620 "

Barnes, llard E" lnd Asher, John l,/.,
Success in First-yeaí A]eebralttvol. 55, 1962, p. 65l-6jlro '

BiÌlet, Roy 0. 
f-l^-e_pqf.1q{ Theses aqo OrherJypect 4?ngscripts,Patersonr_ .,1959, p" 150. -----r

Blaek-r- P. B. r?The Prediction of university }."eshman successusing Grade_rx Deparrmenrar- nxami-nãríon s¿o;ðË, ; AlbertaJournal of Educarion.{ Researc¡l, k" . Ig59 p.-äZgffif

caldwell, James^et aJ-, rcomparative val-idities and workingTimes fur composites oi' structure-of-intel_r_ect Testsand Algebra Grades and composites of Tradiiiã"*iI'feasures.and algebra Gracles in the prediction oiSuccess in Tenth-grade Geometry,rr Educatio¡ral anaPsycho]-ogicar ì,ieasurement, vor- " 
' jclffigjg.

campberì-,. v/illiam G. F'rm q¡{Q-e,fe in @u Bosbon
H o ugh r o n lrii f f L i n-Tõ-lï16*./-É-:Tf

cross_r- Robert v/., ttstudent Achievement and Attitude in aIÍodern and a Traditional- Grade Ten Geor"t"y-Fro!"rrr "unpublished lv{aster of EducaLion Thesiso unive""it,vof ltanitoba, V/innipeg, 1968"

Achievernetrt. ft Review
1965 p. 3h-LTn-

DinkeÌr, Robert E. r t?prognosi.s
Arithmetic Teacheru Vol.

for Studying AJ-gebra, rr The6, 1959, p" 3IT-3I9"
Fboesg, Frank J., ltPl"dictive rndices of Juni-or High schooLTest scores with Respect to Academic performance inTwel-fth-grade pybjecis of rhe university a"t"ánóu

,0ourse r t' unpJ-ubJ-ished llaster of Educatiôn Thesis,University of l,lanitoba, V/innipeg , lçOg . '



73

GLass, Gene and stanley, Julian, statisticar Methoc.ls in
pducabion.=ar.'r$ lhychology, En@-rll-
Pre nti ce -lial-l Inc . , I9'/O "

Hanna, G. et â1, '?Predicting Algebra schievement with an
AJ-gebra Prognosis Test, IQS, Teacher predictions, andI'lathematics Grades, tt Educatíonal and psvchol_oeicáI
Measurement, 1969r'p.

Hanna, Gerald et al, Itstudent-repdrte
_Personne! :4d Guidance JournaÌ,

d Grade s as Pre di ctors , t?

VoI. 48, L969-7o, p. L65-
l+68 

"

Jacobs, James
dicting
Guidance

N. trAptitude and Achievement I'ieasures in Pre-
High School- .¿\cademic Successr rr Personnel- and
Journal, VoJ- " 37 1959, p. 331+-lf,E-

ïvanoff, Johlr M. and De wane, Evermode T., ruse of Discrimin-ant Analysis for sel-ecting students Í'or NÍnth-Grade
ltlgeþrg or GeneraL t4athemalicsr'r The lvlathemat,ics Teacher,
I'Iay 1965, p" 4Lz-4I6"

KJ-ughr. H. and -Bierfey, R. 'tThe School_ and CoJ_l_ege AbiJ_ity
Test and High school- Grades as Predictors or corregir
Achievement r tr Educational- and Psychol-ogica.l_ l'leasure-
!'rent r Vol-. l-9,

KoIbn John, t?GoaJ-s of
School Jgur4g!,

l4athematics Instructionrrt The High
Vol. 53, Feb" l-9 r p. 253,

Itfarks, Edmond and }lurray, Joseph, ttNon-r\dditive Effects inthe Pre di cti on of Academi c /rchie vement , '1 EÊuca.b:Lona.!
?'19_Psl¡chol_ogical lt{easur.ement, Vo} . ZJ : lW-Il@.

Province of Manitoba, Department of Educatlon, Grade vrr
Ì'lathematics, Authorized by the lrrinister óf Education,
L967, I\,iine ographed, p. Z.

Province of I'ianitoba, iÞpartment of Educat,ion, Grade X
Itiathematics, -.Auth-orized by the lriinister of Education,
September, 1968, liimeographed, p. l-.

Province of I'fanitoba, Department of Education, General
Course, i"iathematics l-01, 201-, 301, Authorized by thel"linister <.:f Education , 1967, IUimeographed p" Z.j,

Province of Manitoba, Department of Education, university
Entrance Course l.{athemati-cs o AJ-gebra l-OO, Algebra 200,
I'iÍmeographed, p. 2.

Province of lianitoba, lÞpartment of Youth and lìducationo
University Entrance Course, lvlathematics IOO, Geometry,



71+

Authorized by the I'finister of youth and Ed.ucaLion,1969, li(ime ographed, p. .l-,

Provi.nce of Ìilanitoba, High school_ proeram of studies
4$ft¡-ristrative Ha 'riuthorizffiúei or yoút¡r and EducaËion.

Sabersr- DarrelJ- L. a4d Fel-dt, Leonard S., rrThe predictive
varidity of the'rowa AJ-gebra Aptitude Test for Achieve_ment in lt{orden Mathematics and AJ_gebra," Educãtional_and Psychological- Irieasuremenr, IÞBB;-;: gm

scannell, Dal-eP. ??Prediction of coÌJ-ege success from El_e-mentary and Secondary Schoo.Ls peiformancerr? Journal
q,l--{dtÌCer"i_o_na_.I__¿sycþA.l_pgy, VoJ_, 5I, .lune,'f9ãõî p " l3O_
-L)4e

seigle, tdillia 
.r. 

trprediction of success in corlege lviathe-' mati-cs at vüashburn universiLy, tt .lo-g¡nql qf EduãatlonaLResealc*L, Vol " l+7, 1953-t+, p'"'5?T:ldð=:-=--=-=--="-^'-'---'*'''

Shevelr_ Linda R. and l'trhÍtn€yr Douglas R., rrpredictive
validity of the }lathenatícs placemenú Examination,rtEducational- and psvch , Lg69:

Turabianr_Kate" A ManuaJ- for !'lrit,ers of rerm papers,_Theses
*l9 Dis?çrt
University of Llhlcago press, 1967 r'p. I6t+:

V/ampler, Joe
matics,
369 "

o rrPrediction of Achievement inr? The l'lathenatics Teacher, April
College lt'lathe -
l-9ó6, p" 36t+-



APPENDTX A



75,

CORRELATION }TIATRIX

APPENDTX A

TABL,E XTII

FOR TIATHE¡/IAT]CS ilOO (GROUP A)

TABLE XTV

\

CORRETATTON ÞÍATRIX FOR },LATTIEMATTCS 101 (CNOUP B)

Grade s l_0

9

10

l_.000004

O.53l-721+

I'ABLE XV 
'

o,53172t+

1.000000

CORRETATION IVIATRIX FOR ],{ATHBI-IATTCS 102 (GIIOUP C)

l_ "000006

o "698569

o.698569

L.000005

0rade s

1 "000000

O.77Il+l+O
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TABLE XVT

CORRELATION MATRIX FOR MATHjjT,iATICS 2OO (GRuUp D)

Grade r_1

TABI,E .XVTI

CORRELATION ]'I,ATRIX FOR }{ATHEILATTCS 2OI (GROUP E)

Grade

9

10

t1

9

L0

t1

9

10

1l

I .000006

o.69g569

o.669175

l_.000004

o.53I62b

o "573096

I .000000

o "77LLt+o

o .5 BBSB9

o "698569

I "000005

O 'BI7l+O9

O.531721+

1.000000

o.739970

o.66lt+t+o

I .000000

0 "816302

0 "669L75

o . BI7 t+Og

l- .000004.

o.573096

o.729970

l-.000000

o " 5 BB88g

o.806302

l_ .000000

1l

TABLE XVÏI]

CORRELATTON MATRIX TUR }I,ATHEMATICS 202 (GRUUP F)

Grade l_l
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TABLE XTX.

CORAILATION IiLiTRIX ¡'0R, I{ATI{EIV]ATïOS 300 (GROUP G)

Grade

9

10

,, l-1

I2

1.000000

0.6t*3896

o.629735

i o. 6tr5ï37

o.6L3896

Ì "000020

0.8011 55

o "78gggo

o.628735

0.801_155

l- .000008

o.8061+22

1)

o "6t+5837

o .7 89990

o.Bo6t+22

L.000000
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GR 914ATH + t'rATH 10C

I'iü. 0F PRE D I CTIRS - I
CR ITER II:]N = VAR TABLE 2

CÜRRELÂTIIN I¡AlRIX

l'lEW DESIG:,¡ATI0hl CF CRITERIOT{ VARtABt_E = 
-_

*.O"R IGI NJ,1L DE S I G[IAT.T CI\I _OF PFEDICTI]R .VART ABL ES
¡IEl',l DESIGi\IATiCI.I DF PRËDTCTNR VARIABLES

I 1.000006
;--"-- o" 698569

FNR
1

THI S REGRESS ITT] PRCBLEI,I
z

0" 69 85ó9
t " oooool

I

2
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**::(+s TE P \10 . I
vAEI ArJ!-E Ë¡lTERI'¡G_ 

_F VALUE FCR VARIABLE Ê[ITERIÀiG
P.RiI-EABILITY LEVEL
PERcENT vARrÄNcE aCõóúñieD FoR

*s-r_a.ry_rl-ABD_.",FgRÇR tF pRE DTCTED y

SOURCE DF
ßEGRE_S I.
RESID I35.

--.*--,*I0J A.L,---*, I 3 6'
't

--REGRES SINÌ..I WE IGHTS

,,.._ _. _v,ARI

AN.ALYSIS OF VARIA¡.iCE TABLE
SS MS

ABLES _

I

****N0 FURiHER srell- nrou

9369 " ófÌ0
9830 "820

SÏ,ANDÄRD HE IGHT WE IGHT
0.698555 0.79 5207

ç"rlla"_,_0.f- II L!_ J_!l]

I

128.668549
0.000cc0

¡

{

2

L??_0*_0_:,ã-o_o-

CUNSTAI.IT =

48.7 99l l B
8.5335I5

9369. ó B 0-t2.eit

IRED

10.639

ST ANDARD ERR:]R
0.c70104

-!?8 :66!
F P

0.000000
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.-.-.P..LEVEL._Tl ADD._VA3IåBLE = I"C0C
P LEVEI- TD DELETE VAR.fAßLE-;- '--- f .000*-
F,ilRuAT (4X, F3 .0 r 5X r F3. 0 )

rT REGRESSI]\ Ai.IALYSIS PfIEDICTTR GR IX I.iATH

N[ì. I)F FCRi4I\T CARDS
NÜ".ÜF CBSERVATIO\!S
lirJ. ilF VÁRIÂtsLES =

,fuIEA¡JS

STAi,JDARD ÚÊviÀrr C ¡,lS-rj\l s I Às ro
1

I

1

è;"0 . ï0 o¡i4 z

CCRREL ATIl\iS

1

2
62

I
2

I l-: ]-1 Q ? !Z- - -l-:-"9-É-1 9-11

_. 
I-.0000c4
0.5 3 17 21

t

59; e'3 5 471

1

2

CR ITER IIrI'I IOl 14ATH

2

0"
_ ___,! :

2

53I724
c00000
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GR 9 I',1A TH

CCIRR ELATI ùr'J,iiÁfR It

!"1AïH 101

r¡0. iF_-pernfclnnl
cRIIERItI\ = VARIABLE 2
N Et,rl DES i GriAT I ùit CF C R IT ER IOI'.J VAR I ABL E =
A-B,TçIiIA!, D-FS-IGi.,IATICIi CF PREDICTOR VARI ABLES

I
2

NE¡I DESIGI\IATIOII OF PREDICTCR VÀqTÀgIrS

r ? 0_0.Q0?_1-____' ._.Q_. ? 3_tJ2,4
o.531724 1. 000c00

ÊaR
I

TH I S REGRE

i*"

7

¡
o

I

?
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2
_i
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****sTEP ¡J0.
VARTABLE
F VAL IJE
PROBABIL
PERCEf,!T
STAN DAR D

S'r.ìURCË DF
REGRES I.
RESI D óO "ïcrAL ó t..,

I
ENTFR T\G

F{]R VARIABLE ENTÈRIi\ic
ITY LEVEL
VAR I Ai.JCE -l1CC.ÚNTED FNR

Fß8*09,. :l-r*,P, ß*E_D r c r FD Y

.- EEGRESSIJ-]I¡ WE TGI-1TS

__ ., . ,v_Aß r A,B t_ F s
I

A\ALYSTS OF V,ARIA¡tCE TABLE
SS MS

4340 " 387'--'"--'LLCI l;363
15351.'t50

*¿*1<yNlrl FtJíìTtjER SIEpS REQUIR,ÊD
EI'ID OF THIS JT]B

s-JAN DARD WE IGHT !'lE I GHT
0.53 1722 0.7 51847

!

CON STAI"IT =

28.272888
13. 5 41056

27 " 65037 5
0"000009

4340.387- L83.523

- 9.685
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o. I 5 5834

F
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P
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L.r ,i¡ ¡- v

rlo " 
-óÈ'' 

ronr"r Ár- cÃñ nS- =*---- i
_ NO. OF OB SE RVAT I CI'JS = 23

NO. OF VARIÁBLES = 2

_FORI4AT (4X, F3.0, 9X, F 3,0 )

TT REGRESSION ANALYSIS PREDICTÜP. GR, IX MATH

M EANS

?_-l_FvEL ro ADD VAP.TABLE =
P LEVEL T0 oele rÈ. yaniaeLÊ

STANDARD OEVIAï I ÓI.¡S-UÑO I ASED

t ***;---*-64 
;öit6 Çe s*"* -0.2' " Z:rt i -ì I--'

CORRELAT IONS

I
2

1 1 "797I99

¡

I

I .000- ;* ' -i;ooo

2

1;000000" ^ 0;77L440 '
O.77L4/¡O 1.000J00

I

10.8709ó4
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GR 9 MATH + I'IATH toz

CORRELATION I"iATR I X FOR
I......._-.-...i. ._

N0. 0F PREDICTORS =
CR If ER ION = VAR I AP,LÊ z
NÊr/,1 DESIGNATIO¡J OF CRITEp.ION VARIABLE = 2
_Qß I.GINAL-,_DE S I G,N¡lTI uN oF.. pREDIC TOR.- VAp:I Ats!ES_ =-_NEI^J DES IGNAT IO\ OF PRED ICTOR VAR IAB LE S =

_l
2

_ l_.- 9_Q g Q O_O_*_**._Q. 1 7 t + 4 C
0.77L440 ---i;Òboooo*

rHrS

I

RESRESSION
2
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1
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JJ¡-.'. ***t ST E p Nù. I
.VAßIA8LË ENTERING
F vAL uE F oR vÁ n r ae LE Èiif Èn i r,¡s
PRCIBABI L TTY L EV EL
PE RCE NT VARI ANCE ACCOUNT ED FOR
s-r_allD^ARq -çß-tì-D_B _oF pREDrc rED y

SOURCE DF

'l

_ ,ìçGRF_s5lqry t.lE rGHrs

REGRES 1.
RES T D 2L.

VARIAtsLES STANDARD !{EIGI-IT- .t o.?7L44A

ANALYS IS OF
ss

**++ÑO FURTHER STEPS'RËQUIRED
END OF TI-1I S JOB

L547.273
LO52"664
2599.9 3 B

VARIANçE T,ABLE
MS

I

c-o ñS i AN r -=--- --' - r- 6, o oo

30.867 1 1 1
0.00001ó

59 "5119177. 080 03 2

1541.273-50"127

HE I GHÏ ST AN D,.lRD ERR OR
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F
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T ULi,

NO . OF FOR¡'1 AT CAR DS
NtI . OF- OBSERVATIONS
NO, OF VAR I ABL ES =

TT REGRESSION ANALYSIS PRED MATH 91OO CRITERION MAT'H 2OO

qEANS

P LEVEL TO ADD VARI AIILE = 1.000p-_trVEL^"rô. oELETE V¡nIÀB LE-

:
STANDARI] DEV IAT I OI.JS-UNBI ÀS ED

I--'-* 
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I
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I
2
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:

e

L2

2

l. 000006
o. ó985ó9
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PRED 9 IOO CRIT 2OO

- CónnÈf¡f

1

N0. OF PREDICT0RS =
= CRITERION = VARIABLE

NEl,{ DESIGNATION OF C

o-g r,GIN A,L _"pE S r GNAT r0\
NEH DES TGNAT ION

ioñi

2
3

I'1ATR IX

I.00000ó

FÓR
L

o"6985ó9
.9 s þ6?11Þ

TH IS RE3R ESS iON
2

RITERION VARIABLE = 3
o.E PREDICToR -VÉ\Rl ABLES. -ûF PRED ICTOR, VARI /rBL ES =

2"
3
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ÍULtJ #{<**sTEP ¡J0" I
VAßTA8LE ENTERING
F vALUE FoR vARIABLE r¡¡rrntr,ic
PROBAEIL ITY LEVEL
PERCENT VARiANCE ACCOUNTED FOR
sIAilP:âBD_ EBgo_B_ qF PREDr crED Y

_Tq_TAL__ 136.

SOURCE DF
REGRES IO
RËSID I35.

'T* BFggqssloN t{E

l

¡

¡
o

I

VARIAtsLES'-'2

ANA! YS IS OF
ss

I GHT S.

1ó060. I 79
797 6.9 34

24037. B I 3

2-----211'.elzzi 
6

STANDARD HEIGHT

VARI ANCE TABLË

: 
0; Bl 7405

eoñSr¡ñï-':---

0.0
6ó, B r5o4B

7 "686891

MS

1ó060 ,879
59. ogg

0.
|llEIGHT

9L4594

2 "3L2-

F

271.8

STANDARD ERROR' 0.055475
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P

0,c

\o{



+*+*sT EP N0. 2
VABIABLË ENTERING
F vALUE FoR vÀnr¡aLÊ Ë¡rfrrï¡lc
PROI]ABILITY LEVEL
PERCENT VARIANCE ACCOUNTED FOR.

REGRES 2O

_sIA],!D-Aßp__ EBßQß- 0F pR EDTCTED y

RESI D I 34.

---- -,*-T9,IA-L- - -!9-Þ-: -

SO URC E

.,
BEgRES-S I lrN h,E r GHT_S_

DF
._, ^ANALYS I5 OF V AR I ANC E T ABL E

VAR I ABLES
I
2

****NO FURT}IER STEPS REQU IREt)
ÊñD-oÊ -Tu l"S-"ios

----- --219-1L:-9ll

165 1 3"24 6
152+ .s o o

S TÂNDARD hìE-"o.tsltlt
0" ó83478

SS

I
8. 055 96ó
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MS
8256 " 62I* - 
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UTJ(J TT RËGRESSION A\ALYSIS PRED MATH 9 lOI CRITERTON MATH 20I

ñó;- óÈ È on¡'rÀf -CÁn 
oS

NO_!, 0F OBSERVATI0NS
N0. üF VARIABLES =

I'r EANS

P_,.-!.E-VEL. T-O.ADD -VÂRIAE,LE - 1.0C,óp LEvEL To oeLr"le V¡Rlqaf E--= 
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FORMAT (4X, F3 .0 r5X , F3.0 r 9X r F3.O I
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I
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T
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"00oo04
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PRËD 9 TOI CRIT 20I

-- "óonáEtÁiÍóñ

N0. 0F PREDICTORS =
CRITERION = VARIÀBLE
N EH IJES I GNAT ION TJF : R
0-ß.I9I tiAL DES JGIiAT IoN_-0F- .PREDICToR VAR IABL ES .=_. _ .I --.2NEl^J DESIGNATION OF PREDIcToR VARIABLES = T ?

14A TR TX FOR
I

THIS

2

ITERION VARI ABLE =

nEsnrsS ioÑ pnógL e ,'l

23

-o- : ?.I34
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I'U L¡ U **+*sTEP N0.r vARI A tsLË
F VAL UE

PROBABIL
PERCENT
STANDART)

SO URC E

R EGR ES"*- 
RESIT)
TOTAL

I
ENTERING

FOR VARIABLE ENTERI NG
ITY LEVEL
VARI ANCE ACCOUT\TED FOR

FBg.lrg _or_- IRE-DrcrED Y

'l

REGRES_9 IOl"t hlE I GHTS

VÂRIÂBLES STANDARD I^IEI3HT l.,EIGHT
2 o.72997O 0. ó36002

DF
I n 6209 "77 060. 5443.9g0

óI" 11ó53"750

ANALYS ¡S ûF VARIANcE Tr\BLE
SS HS

a
I
¡
p

-*îo 
nls 1ï ¡tr' -= **-* - z-¿; B r 6

2
68.43991 i
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STANDARD ERROR.
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***rtSTEp N0. z
_ VAR IABLE ENTER ING

PRCIBAtsII ITY LEVEL
PERCENT VARIANCE ACCOUNTE]

F VALUE F OR V AR I ABL E ENIT ER, ING

sl_A.ltQaR-q_ E ßß"QB __ot--p-ßE_D_r c-I_E_Q_ 
-y-_

SOURCE DF

'l

-, __-ßË,GRE SSI rlN h,E r GHTS

REGRES 2.
RES ID 59.
I-o-TAl-.-- .- -Þ-.1 :"--

____v¡ß I aqlES
I,2

_.ANALYSIS OF VARIANCE
ss

6765.551

+*+*NO FURTHER STEPS REQUIR***'**-_ 
Eñi| cÈ'- rrii s- Jos- -

-__._- _ t tÞ_Þ_.1-.rl_Þ_0_

__ ST4NDABD t^IEIGHT hrE IGHT STANDARD ER.ROR
o .257856 - -'--O: iZOiOt-- t - o.L23630 :

FOR

4888.1 99

-0.592861 0.516544 0.086742

6,7 08223

CONSTANT =

0.0 12070

TABLE

58. 0546 I B
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MS
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ED

F
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¡ f -r\J TT REGRESSIO¡I ANALYSIS PRED I4ATH 9 102 CRITERION I,iATH 202

ño ;-oF'- Èonil ÂÍ -c 
ÀR óS- =

l)J0 , trF OB SE R VA T I O¡lS =
NO. 0F VAR I ABL ES =

*-__*_e_-LEVEL JO ADD VARIAßLE = l.0OOp LrúeL 
*io 

oÈ[Ëie 
*VnnraslE*:.' *-r.ooô--**

UEANS

- 5ï Ãr,¡óan o- o EV l¡r ibñS -úr.re r AS ED

f0,RfiÂI !fx q | 1.0 r 9X 1F 3.-0, 9X, F 3.0l

I

CORRELATIONS

ó4. 0 8ó 945 -'--02. 21'tiI 1

I

I
3

3
2

l
2"3

11.797199
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!
I
o

I

l2

.l

I;000000
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2
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2
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PRED 9 IO2 CRIT 2O2

-- ôóRRËlni

NO. OF PREDICTTJRS =
CRITERION = VARIABLE
NEH DESIGNATION OF ;
9RI,ç_Il.]AL .DE5 r Gl!ÄT r0N

IT]N

.1____**1.._-0-0_0,000 c.77L440 O.5BBB89? , 0. ill4-46-- - --t;öö¡ioï-**-öîeo"ó¡oz

NE I,I DE S I GNAT I ON

I'iATR IX
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I

THIS RE3RTSSTóÑ ÞnógLEM

3
RITEP.ION VARIAtsLE =
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.. oF..PRED,ICT0R V4RI ABLE S =
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:
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3
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t t'fI"t ****sTEP N0. 1

-V4RTABLE ENTERING
F VALUE FOR VARIABLE ENTERING
PROBABIL ITY LEVEL
PERCËNT VARIANCE
STANDARD ERROR OF

REGRES 1"

***_--*-_l:o*-r"4 L__ ?2 ",

___- B_Eçßq5s IoN HË rGHrS

SOURC E DF

VARIABLES
¿-^ -

ACCOUNTED FOR
PREDICTED Y

ANALYS I S OF VAR I ANCE TABLE
SS MS

295L. 96 8
I588,651
4540.525

STANDARD h,E TGHT
0.8c6302

*eo 
NST ANT-- ;-- _- 

*:4;i 
ó 5

?
39.O 2LI9 4
0.000003

ó5"012360
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7s. u?,9

hIEIGHT
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39"021

STANDARD ERROR
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F P

o"000003

ts
C)
\¡r



****sTEP N0. 2
YARIÀBLË ENTERING
F VAL UE FOR VAR IÁ1ELE ENTEì I NG
PROI]ABILTTY LEVEL
PERCENT VARIANCE ÄCCOUNTED FOR

_'* 
3óúRðl_ nr__,,_-_^ANALYS 

rs _oF

s-T*A"l{D-A&_D_.,-ERß_qß--_o_t--p-&Ep:l_Ç_r_EDy

_ _-_"-la]¡!_* 22. 4540 . 6?5
't

-_ _,"..8 EqRES s l gN !"t E, IGHrs

ßEGßËS 2 ? 2964.273RESrD 2o:- lsTa.tsz

l4R IA,B!_E,S
I
2

__sjAryqAgD HEr3Hr HETcHT
-o.oB iB lt - -- -:o.ogCoz9
0.8ó94L6 1.148957

T***NO FURTHER STËPS REQUIRED

!

Ê

VARIANCE TABLË

END I}F TH i S JOB---_ -

CONSTANT =
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TT REGRESSICi.i ÂI..¡ALYSIS PRED 14ATH g ICO 2OO CRIT 3OO I,1ATH

____i{F,aNS

Nil. 0F FCRI'lÂI CARDS = I
NO " CF- -OBSERVAT I CtiS. =- - __,_óO

NO. OF VAR I¡\3LES = 4
"P L E V E.L-- l0 -. AL] D =]/_ARI A R L L_='*_-__l_.-0_0-0-__.P LEVEL Trl DELEIE VARIAtiLE = 1.orr LLVtTL I U utLt lb VARIALILE - 1.000
EORIliAT. ( *X tF_3, 0-rlx, F7 

".Or 
g-X r F3..ç 0 ¡9x tF3,. O,l ._

STANDARD DEV IAT IONS-UNB IASED

- 
I 7-32igji___.r_çr. ?4_l¿3_O* _J2._2_6_ó!_a5_ I 2*L7,6_6I27

_-- C-Çr.ß,ß-E l- .A I..I 9-N -S-
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- 2_--*_---0 
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PRE e 100 200 c 300

SR I G-l-ÀiJ'¡- 1= t [$+\4T-I-CN-0E-P-R€{II€-Iß&--V-ÀÈLÂBL€S = -L--z-. ?f!EI^I DESI GNAT IT]N OF PREDiCTOR VARI A3I FS = I 2 7

CORRË LAT I ON ÞIATR I X F,]R

NO. 0F PREDICTORS = 3
-f*R-I-IER ION-;-VARI ÀB LE.- -,-.- _4 *-
NEl,{ DESIG\ATION CF CRITERIOi\I

3---
4

2' -I*.C-OCOO1 0.4¿.38-9ó--O^62.8J35 .'-f,¿+593f
0"643895 1"000020 0.801155 0.789990

_ a-6 z8 7 3 5._____O. I O,L 1.55___=1,-. 0 ) 0 0 0_B --_o_ 8,0,6- _4-22__-_o.645837 0.789990 0 .80 6422 1. OOOO0O
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***+sTEP I,lt, I

PERCEI.IT VARI AI.JCE ACCOUI.JTED FOR
S.Ï AII.DA RD -- E i.RC R_.c E.-P-RE.D.I. C I- E D._Y_. _

VAR I ABL E El'lTE.R I :YG---* *-.-
F VALUE FÛR VARI ABLE ENTER,II.JG

-P-ROB,A I] I LT I Y-, LE VE L

-----*EGRE SS I OI,I iJE I GHT 9

-VÂRIAtsLE.S3

_AI.+ALYStS OF VARIAI.,]CE TABLE

q
I

I
â
g
q

-S T-AN DA R D -I.I E I G}_JT
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F
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****sTEP 1,.t0. 2

F VALTJE FOR VARTABLE ENTERINIG LI.2g5O44
-+ROB-A FìI L LI-y- L€VEL_____ ---.-.'_O,..O OtSg?-.. _PERCEI'JT VARIAJ\CE ACCOUI.ITED FOR 70.8T449g

---*$T4AIDAR$-€*R.R,0*?-AE-P-Q'8ùLf,-I€.D 
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