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The p'rpose of this study was to establi.sh effectlve

methods of prodietirrg success in grade nine algebra for students

in the st" James-Assini-boia schoor Dlvlslon Nou 2, The five
independent variables selected as predictors r^rêre tho grade eight

mathematics grade, the verbar Reasoning and Numorical Ability
sub-tests of the Differential Aptitude Test, the ror,¡a Algebra

Aptitude lestu and the Math Attitud.e Scalo"

A reviow of the relevant litorature revealed that nuJnerous

tests of aptitudo, e"cadomic perforrnance, mental ability, and

attitude towards rnathematies r.rore used +¡ith varyi:ng dogrees of

suecoss for predictlng studentsr achievement in an elementary

algebra courseo

The empirieal analysis consisted of two major investi-
gatlonsu rrr the first invostigationu stepwise regression was

applied to the datau For the complete population sampler tho

five j-ndependent variables accounted for 68 per cent of the variance

of the nj¡th grade algebra gradeso Regression woights of the

independent variables selected as the best predietors were ob-

tained and rmrltiple rogression equations r"¡ere used. to predict

nlnth grade algebra grades" The prodicted. grades were relatively
aceu-rate when eompared with the actual grades"

Tho stopr^rlso regression i¡vestigation demonstrated that

the five selected i-ndopondent variables, which r.¡ere meesures
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of cognítivo and affective arease did account for a suffieient

e¡lount of the varianee j¡r nj¡th grade algebra grades to make

possible an accurato predlction by rogression equations"

A sub-study involvjng all grade nine algebra students

from one junior high school i¡ the St, James-Assj¡iboj.a School

Division reveal-ed that the regression equation for the School

Division sarnple predieted grados with accuracy equal to tåe

regression equation developed for the one schoolu On the basis

of tbis evidence, the conclusion lras made that the regressj-on

equatíon derived fronr the School Division population sanple data

T^¡as as good a predictor of grades as was the equation derived

from tho one-school poprrlation sample data for that schoolss

students 
"

T¡r the seeond pa.rt of the study, expectancy tables were

constmcted to predict the probabiS-ity of a student0 s attai-:eing

a grade as great ase or greater than, a specific grade nine

algebra graden For a student r+ïro sought counseli¡gr expectancy

tables could have provided a less restricting predictive plcture

than that presented by the rogressÍon technique¡ howevers no

conerete conclusion eould be made regarding the suporiority

of either of theso predictive devlces"
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THE OBJEC AND STGI.I]FÏCANCE OF lHB STUDY

I}{TRODUCTTOiq

At the time of incoption of this studyu i¡r the provJlco

of Manitoba, spocial mathematj.cs courses existed for grade ni-ne

students enrolled jn either Occupatlonal Ð:trance or Speeial

Education programsu All remai-nlng grade nj-ne students, u'lthout

respect to abiLity or past perforrnanceu studied the same mathematics

coì.rt"sêo t¿ill¡en thls study ruas begrm i:r August of L970u the grade

ni¡re nathematics course consisted nainly of algebra and a short

section of geometry" The underlyrng assumption rÀxas that, aLl

students upon completion of grade nj¡e r^¡ere academically prepared

to underta]<e the Mathematj-cs 100 program i:n grade 10"

Due to its abstraet nature, algebra has proved to be

a dj-fficult study" Fron tbe teacher¡ s standpoint, it r^ras di:fficult

to motivate the student to study a subject for ¡¡hich he had neither

the ability to comprehend nor the Likelilood of need for the

mathematieal concopts studled"

Àlthough in many areas outside of Manitoba, the student

has been free to choosee upon enterilg grade nineu from algobra

and general- nathenatics coursese course selectlon as such withj¡

a speciflc subject field has not been afforded the Manitoba stu-

dentu until the grade 10 ]evel" Then, he has been free to choose

1"
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ej-ther the university preparatory course or one from a series

of goneral mathe¡naties coursesn

Co¡nnencing Soptenrbet, L97Ie ê nêlrr courso with a concept

unlque to l{anltoba will be j¡lstituted in grade nj¡e mathernatics"

This course rdj-Ll still allow, on its zuccessful completione a

student to onter l"íathematics 100 or any other grade 10 r¡rathe-

matics progran at the grade 10 level' The course has a nandatory

section and an olective section, ,L1l- students study tJ:e mandatory

soction lrhich should at most consune one-half of the school f,e&r.o

the re¡raj¡der of the school year wifl then be free for the student

to study the portions of the elective section ittrich he finds of

intorest end usen The electi-ve section contaixs an extension

of algebra topics and geometry along I'rj-tjr nu¡lerous topies in

applied matheinatics" Ilssentially, the decision to choose tho

l,lathematics 100 or another mathematics program ¡ríl-L be made

nid-year i.:e grade nj¡en trt this pofutc adequate and judicíous

counseLjrrg r^riJ-l need to be camied out by tho nathomatics teaeher

j¡r order for the student to undert¿ke the program of studies

best zuited. to his j¡terests and needs" It shouLd be pointed

out that although the choice of Mathematics 100e 10Lr or vocational

courses, technicaily, ¡rill stil.l be open at the ond of the school

¡reaps the student should make his decision at r¡id-year r'¡hen

tho study of the elective topics is begun. 1¡ll:ere teachers and

counselors have j:r such circumstances constarrtly attempted to

give advice, thoy havo been limited to the subjectivo interpreta-

tion of attitudes and enrpirical evidorrc€o
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The basic plrrpose of this study r^¡as to develop objective

i¡rstruments r¡hieh would prove valuable as guidance tools to assist

the stu-dent ín decíding whether or not to select algebra topics for

study fro¡r the electivo section of the ne'rv gra.cLe nine rna',,Ìrematics

eourse" The studentrs selocti.on could then be macle with considerable

confidence i¡ its rel.ation to ltis area of i:rteresto

THE OBJECTTVES OF THII SîUDY

Statement of Objectives

As has already been stated, the purpose of this stu<ly lras

to dovelop prediction j¡rstrunents to assist the ,student in decidlng

whether or not to select algebra topics for siudy from the el-ective

section of the new grade njne nathematics coürse¡

More spec1fiealIy, the major objectivos werei

(f) To establish regression equati-ons for use in predieting

Ir€rfoltûenco j¡r grado ni-ne algebra based on the grade eight mathernatics

grade, tåe Verbal Reasoning and Nunrerical Abrlity sub-tests of the

Ðifferential Aptitude Test¡ the Ior+a Algebra Aptitude lest, and the

Math Attitude Seale.

(e) to develop expectancy tables based on the variables

listed in number one aboven

ß) fo eompare regressicn equations and expectancy tables

as techniques of prediction 1¡ order to detenline r¡ìrich device l¡ouId

be more effectivo in predicting succoss in grade nine algebra.

Delineation of tþq Study

The limite'r,ions of the study were found j¡ the prodictors



tested and in the sampling technique.

Additional predictors and a larger sanple would h¿ve ex-

plained more complotely the variance between the variablesu br¡t

the resourcos necossary to carry this out r+ere not avaiJ.able to

the r,'riteru resulti:lg iJr dellmitati-onsu Nevertheloss, significant

and useful predictive devices roere developed using the sample and

predictors studiedu

Since tho entire population is not used irl sarnpling¡ the

abllity to drar.¡ j¡forencos is li:nited" For the writer8s study,

the population was defj-ned a.s all studonts i¡ grado nir:ne cJasses

of mathe¡iatics i-n ful] junior high sehools from September, Ig70

to Jnne, t97Lu 1n the St" Jamos-Assj:riboia School Divj-sion Ì,lo"

2u of the prov3nce of lufanj.toba. The salnplo used tras one elass

selected on a random basis from each of these schoolso

the study consrdered the conrplete poprrlation sanplo, as

well as all males and females soparately" The purposo of consider-

5rtg the males and femalos separately was to detenml¡e j-f one sex

Ìras more precictable than the otheru Ïrr additlon, a special stud¡r

r+as mad.e usi-ng al-l- the grade nj¡re mathematj-cs studonts at Stevenson

Junior High School" This special study v¡as rnade to deter:nine

if the predictíon devices based on an entire grade of a school

v¡ould predict significantly better than those based on the schooL

Division population sampleu

The study eonsldered only the follolrJ:rg independ,ent varí-

ables as predictors of success in grade nirro algobrar measuros

of schol-astic aptitudeu attitudee sehool marksu and mathomatical

aptitudeu The data for these indepondent variablos r+ere avall-

4



able either from cumulative rocord folders jn the schools, from

tests cond-u.cted annual-ly by the Schoo1 Division, or from tests

conducted by the writer" The reasons for the selection of speeific

variabl-es are discussed 1n greater deteiL in CIrapter III (Design

of the Study)"

Data Sources

T:T carr¡nng out this studfo tho foJ-lowilg data were ac-

quired;

(1) the grade eight grade point for the students included

i¡ the study sarnple;

(Z) t¡re Verbal Reasoning sub-test percenti-le score from

the DifferentiaL Aptitude Test for tÀo students incfuded i¡r the

study sample¡

(3 ) ttr" I'r-umerical Abllity sub-test percentile score from

the Dj-fferential Àptitude Test for the students j¡eluded i¡r the

study sample;

(4) tfre Ior^ra Algebra Aptitude Test rarü seore for the

students j:rcluded j¡ the study sanple;

(5) ttre i{ath Attitude Scale score for each student j-n

the study sample l

(6) the final grade ni¡e mathematics grade point for eaeh

student j¡r the stud.y sample o

ALL of the above data ç¡ere also utilized for tho remainder

of the grade nj¡e students not rncluded j:r the nairr part of the

study from Stevenson Ji.inior High School,



THE STGNTFTCA}ICE OF TI{E STUDY

A Need for Investisation

Education today, as never before¡ is being pressed to

a place of accountabiJ-ity" Mathematics is no exceptiono Johnson

(Lg66) expressed his posi-tion as fol-l-or^rs ¡

Irle have reached a crrrcial time in mathematics educationo
Questions are being asl<ed and. criticism mado of school mathe-
¡natics programs, In mathenaties we emphasize logic and proofe
deductivo and j:rductive reasoningu lrle teach probability
and statistícsr ga¡no theor¡' and problem solvingr the toofs
of the resoarch rn¡orkero fsn¡t it strange that at tho sane
tjme r,¡e have not made intensive and organized use of these
tools to ¡rut our o$n house in orråer? (p, 419)*

tr: seeking to assist a student jn assessing his probabílity

of success in pursuurg a particular course of studyu the cou¡rselor

must ehoose certai:r ind.epondent variables ivh:ich he considers to

be the best predictors of perforrnance j.n the subject u¡der con-

siderati-on, this selection of varj-ables has usually been based

on littlee if anyu oxperimental erridenee" ïf a proven set of

varj.a.bles were established, not only would the counselor be moro

confid-ent in giving the advicou L'rrt also the student would be

more receptivo, realizing tho basj-s of the counselu

Statement of Importance

6

l,üumerous studies have been carried ou't, attempting to

establish a predictive deviee to i¡sure effective counseling to

aid a studont j¡r choosing betrveen algebra or general mathenatics

'tRefer to Bibliograph¡' for all roferonces,
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for grade nÍnon With the revision of the cumiculum i¡r Manítoba

to be irnplemented eommenci:rg September, LgTLu the useful¡ess of

such a predíctive derrice might appear questionable" Si¡rce a choice

of whother to continuo r.-rith algobra topícs from tho mandatory section

of the course wrLL have to be made at mid-yearr some predictive

device l¡ould

tory section

early in t97?e so tJ:ese could not be used in this study" However,

a prodictíon study of the tradj"tional variety for grade nine algebra

r¡as carried out with students r,,¡ho studied an algebra program with

a short section of goometry. BasicalJy, this eould be considered

ar, algebra courseo

Predictive devices r.¡ere developedu and it is hopedr will

prove useful j¡r assisting the student to decide wtrothor to contj¡rue

with algrabra or to seek other areas of study"

itlo relevant studies done in the past have used the same

combination of predictors as outli:red Later in this stud¡r, It

is felt that since the studies previously caruied out have used

neither predictors nor samples from whi:eh inferences could be

drar.¡r¡ beyond the experjmental situation u the need oxisted for

a loca1 study to be und-ertakenn This study therefore has rele-

vance -bo the immediate needs of the local- schoolsu

SUI'îYI,ARY

an

of

fact be vaIuable" Test results based on the nranda-

rïre revised cumiculum r'ril-]. not be available until

This study attempted to establish predi-ction dovices based

on rogression techniques and expectancy tablesu for uso in pre-



díctÍng perfoÌmance i:r gracì.e ni-ne algebra" The effectivoness

of two toehniques of prediction r^ras also compared'

Commenei¡rg Septernber, L97t, the provi:rce of Þíanitoba wj-Ll.

j¡stitute a nelü ¡iathematics course for grade nj¡ro students n Qre-

half of this course contaj¡rs elective topics r.¡hj-l-e the mandatory

section contaj:rs topics of basÍc algebrau At rnid-yearu the student

must decide ldrether to contj¡ue wrth algebra topics or to select

other areas of study r,ñich rnight bo moro useful to him j¡ his

f\rture studiesu

The predictive instruments deveLoped through thís study,

it is hopodo r'ri3J prove of some benofit to teacher and student

involved i¡l the gracle nj¡e mathenraties prograrn in that it Ìrill
give them some concrete basis for deciding r'¡hich topics should

be studied i¡¡ ure elective portion of the nera grade nino matho-

matics coufsoo

Chapter II contaj¡s a review of some of the literatrro

relevant to this study, where mathenratics aptitudesu speei.fic

i:rdepondent variables and rnethods of prediction r,¡ere reviel¡ed

j¡ orde'r to aid in establishi.:rg the i:rdependent variables to

be tested in this studyu A deseription of the variablesu the

population samplese and a detajLed descríption of the techniques

of analysis used in the study appear in Chapter fIT" I-r Cha.pter

IVu the fi:edurg of the i:rvestigations are presented" Chapter

V consists of a sulnmary of the study and the Jmplications of the

frndings '

I



Literature relative to predietion of zuccess 1n olementary

algobra was reviewed for port5lent studies" From thj.s review,

a varlety of predictors was found i¡ certain studi-os. Thi-s led

to a revier,r of the literature dealing rnth a factor analysis of

¡nathe¡natical aptitudes" From this, certair spocifi-e variables

v¡ere solected and reviel,red in detail" This rqas followed by a

sirrnmary of pertinent methods of predietion"

The studies reviei^red are presented with emphasís plaeed

on the factors of significance to the r,¡riteros researchu Ïhis

si-gnificance rcil1 be detaj-led foll.or^ri¡g the revier'¡ of the studies"

The followj-ng abbroviations ¡riIL be used throughout tlie

remai¡der of the thesis¡

DAT - Differential Aptitude lests

SCAT - Cooperativo School and CoILege Ability Test

I"Q" - lntelligence Quotient

PRmICTfOr\ 0F SUCCESS IN ELU"IENTART ALGEBRA

TIfr RBV]E'I OF THE LTÎERATURE

Chapter II

Tomporo and Iva¡roff (19ó0) earried out a predietion

study using the SCAT as a predictor" The irrdepondent variable

was tho fr¡lal grade in beginni:rg algobra" ûr1y the portion

of the study dealing wlth predletlon in ¡rathematics r¡as found

9
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to be relevant to tho in'rlter's researcho The SCAT gavo a verbalu

quantitativer and total score" The correlation betr,¡esn the total

score and tho end-of-year achievement score i-n beginning algebra

wâs 066 for ¡nales and "6? foy females, This one tost (SCnt)

accounted, for approximately /+4 per cent of the variance in mathe-

matics achievementn

Osburn and l{elton (tgØ) carrl.ed out a study predictÍ:rg

proficieney in modern and traditional courses i-n beginni:rg algebra.

The research involved t55 students and three algebra teachers

representing one sehool" The Ïov¡a Algebra Aptitude Testu tho

Orleans Algebra kognosis Test, the SRA- Primary l.fental .Abilities

Tost, and the DAT vrere used as predictorso The dependent vari-

ables inrere a series of profi ciency tests developed by the i¡vestiga-

tors along r^rith the Coopara'rive Algebra Test and a fj-nal exairii¡a-

tiono Results of only the experinental group (modern course)

wore founC to be useful in the '¡riter¡s study. For this groupe

the corrolation coefficient betr.¡een the Ïowa .Llgebra Aptitude Test

and the total seores on the proficiency tests was n69u Bet'oreen

the Orleans Algebra Prognosis Tost, and the total scores on the

proficiency tests, a corrolation of ,67 was found" Tho corre-

l-ations irrvolving the SRA Primary l.{en't,al Abilities îest r¡ere

as low as "jJ and no higher than "J6u but raere genera.lly around

.45. In roporting the results of the study, the DAT r"¡as fisted

separatoly, The comel-ations varied from nL| 'Vo 
"71- for" the

various sub-tests, but the bost comelation T\ras found usi-ng

the Verbal Reasonj¡rg and llumerical Ability togother as precli-ctors"

This corrolation coefficient r.¡as ,72" The sum of the Vorbal



Reasonfng and l{umorical Abllity scales from the DAT predicted

proficioney r^nth equal validity to that of the for,ra Aþebra Apti-

tude Test and the Orleans Algebra Prognosis lest, fhe latter

truo tests were designed specificaEy for the purpose of algebra

succoss prediction"

T¡r both the modern and traditlonal coursese there were

no significant differenees l¡ the proflci.ency of predictors by

the aptitude tests" The coefficients of correlation between

aptäude and. achievement tests for both grorlps ranged from ,6?

Lo ,66, Spatial and Mechanical Reasoning tests 1nrere more valid

for the modern course than for the traditi.onal course, The DAT

SpeJJ-ing tests gave characterlstically higher vallditles in the

traditíonal courses"

An algebra aptitude testu along r,rith the Verbal Reasoning

and Numerical Ability sub-tests of DAT nere used as predictors

i¡r the 's^rriters s research on the basis of tbe significant corre-

lation coeffleionts presented above"

Barnes and Asher (1962) attempted to predict suecess

1n first year algebra by meÊrls of ten predictors, The subjects

were L92 students r,rith six different algebra teachers from tl¡o

junior high schools ln the eormunityu The critorion r¿as the

grade nine aþebra gradeo Among the predictors were previous

nathematics grades, reading tests, algebra aptitude testsu arj-th-

metj-c achieve¡nent tests of previous grades, and an I"Q. testn

The best singlo predictor of zuccess in algebra i:r this school

system r,ras the eigtrth grado mathematies grade with a eorrelation

of "59" The only other factor uhich greatly raissd the niultiple

TL
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corrsl-ation r¡¡as the grade equj-val-ent on the aritb¡ret'ic part of

the achievement test gi-ven near the end of the seventh grade"

This raised the nrultiple eorrelation coefficient t'o "62u From

this studln r,re have evidonce of the grade eight mathematies

grade being a rather valid. predictor of success 1n a beglnning

algebra coürsoo

Dlnkel (L956) carri-ed out a study to predict success

l¡ j¡troductory algebra. the subjects l¡ere 1¿E students i¡¡ one

California school ¡rlth the same teacher" the predlctors tests

wero f .Q. (Caltfornj-a Test of I'lental I'laturity), Sunrey Test of

Algebra Aptitudeu grades givon by previous teachorse and arith-

metic competoncy (Cooperativo I'lathernatics Test for Grades 7s Bs

and 9)" The critorion measu.res wore the Seattle Algebra Test

and the Cooperatlvo Elenentary Àlgebra Test" From the above

predictorse a nultlple correlation of "86 resulted" No individual

correLations l¡sre reportd. except for a "66 eorrelation betr,¡een

the aptitude test and the algebra achievement test" It ¡+as noted

that the independent variables used for prediction j¡ the study

regarding prodieti-on lnstnrments appoared to bo those nrost fre-

quently used ln algebra prognosis"

Callieutt (tg6t) worked with the problem of predicting

success in algebra" His subjects were tJO algebra studentse

taken fron a total oî 360 grade nj¡o students from tÌ¡roe schools

j¡ different seciions of the city of Memphise Terurossee" Attentíon

r.ras givon noither to the various teachirrg techniques being emplo¡red,

nor to the varj-ous soclal and psychological factors that night

have influenced the studentes prognosis" CaJ.licutt stated that



an earller study found the correlatlon between ehrono3-ogical

age and achievement in algebra to be nogatlve and of negliglble

lmportance in predictionu For this reasonu chronological ages

of the students selected r¡ere not i:rcluded arnong the criteria

for predicting success in algebra"

T¡ this study, four indepondent variable factors were

selected as eriterla" They werer (1) :nte::igence quotientsp

(2) achievemont tests, (3) grade eight composite gradeso aTtd

(4) grade eight mathomatics gradesu the dependent variable r¡as

the fi¡ral grade in grade nile algobrao The conclusion reaehed

was that grado eight ¡rathematics grades were found to be the

best criterfon for the selection of students (r = .58)" Sfu¡ce

the arithmetic section of the achleve¡nent test eoruelateC at

.56 with achievement i¡ aþebrau a conbination of achievement

test scores in arithmetic and eighth grade mal"hernatics grades

have tended to offset oruors in either criterlon, as tho colrê-

latíon coefficients are clustered togethero

As a result of the evidence presented j¡r CaJ-licuttos

$gít) stud.yu the grad.e eight mathematics grade l¡as jneluded.

i.¡r the t¡riterss research as an independent variableu Oo the

basis of Seagoe'0s (1938) study, a general intelligence test was

not included in the independent variables seleetedn Seagoe com-

pared the predictive validity of j-¡nteJ-ligenceu aptltudeu and

achievemont testse for general mathematics and algebra" She

found that for both groupsu the Stanford Arithmetic Achievement

lest r,ras superior to both tho aptitude test and general j¡telI:--

gsnce testso

T3
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Lee and. Hughes (I%l+) studied predlctj.on of algebra and

geornotry achievement" They found that' for both algebra and

geometryu the aptltude test predicted scoros on tho respective

achlevement tests better thar¡ the test predicted fj¡al gradesu

they also found that teacher ratjrìgs of student abllity provided

a better pnedictlon of final grades than did fi¡ral achÍevement

test scores". ûT the other hand, the prediction of achievement

scores fron aptitude tests'was more meaningful than prediction

of fi¡al grades from teacher ratJlgs" this l'lould jmply a higher

correl-ation between aptitudo and achievement tests of l¡hich there

is little aetual differenco, than betr,reen teacherso rati.:rgs and

final gradesu ft is not too unlikely that tho teachers based

their ratings on fi:ral grades" Thereforer an algebra aptitude

test r,ras selected for use as an independent variable by the

lriter 5l preference to teacher ratingsn

Ca:n (L964) tested to discover-bhe relationship of verbal

reasoning and nunerical abil-ity to achievement i¡ first year

algebrau lwo groups of students r+ere involvedu one j¡r a traditional

biology program and one j¡ an experimontal biology progran" The

students i¡ the study lrere enrolled i¡ five high schools i¡r throe

school systems" Cain used the Nu¡nerieal .AbiJ-ity and Verbal

Reasonirrg sub-tests of the DAÎ" For both the traditional and

experiuental groups, the degreo of rel¿tionship between scoros

on the DAT t'iumerical Ability Test and grades j¡¡ fj¡st year algebra

r"rere significantly groater than the degree of relationship bo-

tlæon scores on the DAT Verbal Reasoning Test and grades il

first year algebra" Cain concluded that since tho DAT Numerical
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Abrlity Test is reported to be pr::nariI;r a meesurô of corr¡mtational

skillr and the Dê.T verbal Reasoning Test a nleasure, at least j-n part,

of deductivo reasoning ability, the first year algoÏ:ra" courses

probably placed nore enphasis upon computational skills than upon

reasoni-ng abi-lity, This study was revier¡ed in an attenrpt to d.eter-

mj:re r.fnother conputational- skills or reasoni:rg ability is of greater

importance in loarnÍ:rg algebra"

ltrereas all predietj-on studies revierved thus far employed

the techniqu-o of nrultiple regression in the analysis of the experi-

ment, rvanoff and Doi'Ianø (L965) camied out a study j¡ the use of

discr:-minant analysis for selection of students for nj¡th grade

algebra or genoral mathomaties" lhe signi-ficance of this stud.y

to the l¡riter rqas based on the varj-ation in technique of analysis"

rn the rvanoff and Dowane stud.y, the subjects wero 448

freshman males at one large mid-r¡ostern united states high school,

ltrere $ras a totar of 286 in the algebra group and. L6? j¡ the general

nathe¡raties group. ltre dependent variable used i¡ this study was

defined in ter:ns of whether the student successfully completed nj:ith
grade algebra, or whether he completed the general ¡rathematics eour.se,

Using this criterion of a.lgebra versus general mathematics, an attempt

was made to determine r^ùether the predictor variables couId. differentiate
botr.roen the two groups c

the independent variabres included the r.e. ratingu readi¡.g,

arithmetic, language, and cornposite scores fron tåe High school

Placement Test¡ published by science Research Associates, and the

elghth grade mathematj_es marko
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Si¡ce the crlterion--i,¡hether the studont r,¡as in the algebra

or general mathomatics group--l¡as considerod a dichotomous variableu

an adaption of Fisher?s discrl¡rina¡rt analysis ¡vas maden

To test the h¡rpothesis that there is no slgn5ficant re-

l¿tionship betwoen the algebra and general natftenatics groupss

diseri¡rj¡arrt equations 'rvere eomputed in a stepr,,riso mannor, The

conposite score r,¡as selected as the best single predíctor of the

dichotomyo Tho generalized optirnizing discrjmj.nant equation

used the roadi::rgu arith¡tetica lenguagee composi-ter and eigltth

grade m¿thenatics mark" It was noted that Ïvanoff did not fi¡d

f"Q. to make a significant contribution to tJre equation'

Although four variables were significant to the discrim'j¡ra-
tion schemeu for alJ- practical purposes the school system
should probably use a simpler equation rather than ihe op-
tirni-zing, four--varj-able coinbj:iationu Such aJI approach could
rqell be used of a combj¡ration of the IISPT composite and arith-
metic scoreso The addition of the eighth grade mathematies
mark or reading score, altåough statistically signj:flicairt
contributors j¡r a practical sensec ma¡r not be worth the ti¡ne
and exponditures required i-n processi-ng these data"

The foregoing iJlustrates a conmon phenomenon in pre-
diction of scholastic behavioru Typically¡ little praetical
value 1s gaÍned in havi-ng a combi:ration of more than two
or three i¡teLl.ective predictors j¡r such schernesu

A}JAITSTS OF I,IÂIHIT'ÍATTCAL APTTruDITS

f¡r her factor analysis of mathenatics ability, Sister

I'{" Canlsiau s (1962) oblique solution produced L2 factors" Il

second order analysisu she obtained four faetors.

The fj¡drngs of this study suggest that mathematical
thought proeossos appear to be rnainly processos of educa-
tionu organization, and mani-pulation of relatlonsn Hathe-
matieal thinking seems to bs characterized by a fluoncy and
flexibility of though'b material undor restricti¡¡g conditions
such as aro often Jmposed by the assumptionse postulatesu
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ar¡d defj¡1tíons of a mathematj.cal problemn The number factor
appoars to bo quite unrelatod to the other factors in terms
of r¡trich mathenatj-caI abj-l-ity r.ras deseribed jn this study"

Th.e follor+ing study gave further evidence to support the

use of the DAT in the ç¡riteros research, It af.so i¡trodueed

evidence to þstify the use of the Ioi"¡a Algebra Aptitude Testu

Gui-ldforde Hoepfireru and Peterson (tgíS), fu ttreir study of ninth

grade rnathematícsu compared tJre predictive validj.ties of standard

academic aptítudes¡ eogee Ior+a Algebra Aptitude Test and DAT,

with the predictive validities of measllres of stnrcture-of-i:rte11ect,

the ninth grado rnathematics cou.rses studied included basic rnathe-

natics, non-college algebrau regular algebrau and accelerated

algebrao Guildford eoncluded tlnat LZ different, factors, primarily

fro¡n the s¡rurbolic category of the structure-of-j¡rtelJ.ect and

from the products of relationships ar:d irnplicationso rcere most

necessary for nj¡th grade mathema.ties" Sonre of these factors

were also represonted j¡r Canisiaßs study"

Leton $geS) conducted a study I,rlth tr.ro major objectives e

the first was to identÍfy the types of l¡rtellectual abilities

whlch define the rnathematical aptitudes of nj¡th grade stud.ents;

and the second l¡as to determine hor.¡ these abi.lities wore related

to aehievement i-:o specifj-c mathematics collTsoso

fhe factor analysis supported hts first hypothesis that

rnathematical ability is composed of a number of aptitudes; howeveru

the nature of these aptítudes as speeific and indepondent, or

as correlated tra.its was stil-l found in questionu His hypothesis

that mathematical aptitude scores trere suporior to general apti-

tude scores for the prodiction of mathematics achievement was

supportedo
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ft r^ras also hypothesized that algebra aptltude and abstract

reasoni:rg l¡ou1d show greator predictlve valldity for algebra

achievemont than r+ould other aptitude and achj.evement predictorsu

The algebra aptitude portion of the hypothesis rías zupported

but the related hypothesís, that abstract reason5ng abilities

would be an Smportant predictor of algebra success ruas not zupported.u

Another h¡rpothesis rras that numerical ability would hold greater

predictlve val-idity for arithmetie achievement than r*'ould other

aptitude a¡rd achíevement predictors" The data for the tr¡o arlth-

netic sections of the study tended to supporb this hypothesis"

These findings provod to be important in that they furthor

supported the use of the lowa Algebra Aptitude Test as e¡r j¡-

dopondent variable i¡r the r,¡riter¡ s studyo

REVIEyü OF SPECïFIC I{DEPÐ'IDIXIIT VARÏABIES

Genera.l lntel]-ieence lests as Predictors of Scholastic "tLchievement

0f the studies revier^redu none ¡'¡hich i¡reluded I"Qo as atl

Índependent variable found ft to contribute significantly to the

variance j¡r 1,he d.ependent variable" In the follor.ring reviervs,

conflicting reports were found.

Frost $geS) stated that a roasonable anount of the varialice

j¡ scholastlc achievement could be predi-cted from ÏuQos but rarely

more than 50 per cent, He found, howover, that school rnarks r^¡ere

better predictors of seholastie achievement i¡ the middle school

than r+ere intelligenco tests"



Frost coneluded his report wlth a tJmely remark¡ "The

more identical the predictor item with the material aetualJ.y

taught, :¡r the classroomu the better tJre predlction"o

Thls accounts to sone degreo for the frequeney of use

of the grado eight mathematies grade as a variable jl prediction

studies Snvolving grade ni¡e mathenatieso

The useful¡ess of T.Q. as an independent variable was

found to be questionableu as shor^rn by tho four follor^rilg studles

reviewed by the r.¡riteru

Bloom $g$) observed that f "Qus or some other averaged

type of generalized aptitude test performance r^ras usoful for

predicting perforrnance on a great range of intel-lectual tasksu

the relationship betr,¡een a general lndex of j¡¡telligence and

overal'l p€rformaneo on a battery of achievement tests approached

unity at the elementary level and dropped to about .J0 at the

college leve]"

Lipsett and iräIson (L95a) testod the hypothesis that, a

person r¡ould have greatest job satisfaction i..f his measured nental

ability were rrithj¡r the sarne range as that of ¡rost of tåe people

enployod j¡r his field of workn They found that only ly'l por cent

of the participants in the study had levels of mental abillty

l.¡Ïrich were "suj-table'r according to the }lir¡resota Occupatronal

Rating Scales" There rras a slight positive relationship beti.rcen

mental abiJ-ity and job satlsfactionu but this relatÍonship was

not stati-stical-ly significant"

L9



Coleman and Cureton (L954) attempted to shor¡ that a group

Sntelligence test and selected zub-tests from a school achievement

battery moasured substantially identlcal functlons" They found

that a good school achievemont tost of reading and arithmetic

measured essentially the same combinatíon of funetlons as a typlcal

group lntelligence testu the overlap beilg approximately pJ per

cent"

Bennettu Seashoreo and l'Iesraan (L966) said lt was super-

fluous to give an i¡rtelligence test in tåe same grade 1n which

scores from the DAT were available, The test authors stated

that the Verbal Roasonlng and lrluirerieal Ability seores served

the same ¡:trrposes for nhieh general mental ability tests r.rere

used.

Attitude

In studies by Dutton (t954), Aíken and Dregor (t96L)u

EIlingson (1962), æd Dutton (L956), evidence rdas cited both for

the i¡clusion of attitude, and for the exclusion of personality

as indepondent variablos" Based on this evidenco, the r.¡rj-ter

jncluded attitude, a non-intellectivo variabler il addition to

the lntellective factors presented proviously"

Dutton (L954) studied the attitudos tor+ard arittunetic

of prospective teachers as dotermlned by an objectivo evaluatlon

iLr¡struuontu The main finding of the study r"¡'as that prospective

teachers0 attitudes tor,¡ard aritÌ-unetlc may be measured objectivoly"

20
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Ai-ken and Dreger (1,96L) carrfed out a study to test the

appllcability of hlgh school ¡rathenatlcs averageu mathematics

attitudee DAT Verbal Reasonilgu and DAT Nunerical Àbility as

prodietors of fi-nal grados ilr general mathematics at the fresh-

man eollege leveI" Tests of significance of the partial regression

coefficlents shor,¡ed tJrat, for tho males, all variablos except

mathematics attitudo eontributed significantly to the predietion"

OTly mathenatics attitude a¡rd DAT ltlumerlcal Ability were signifi-

cant in the predictiq'r equations for the fomalosu the authors

suggestod that for fomalesu individual differenees in Verbal

Reasoning and Abstract Reasoning mado important contributions

to the determi¡ation of attitude tor.¡ards mathomatics " The partieular

signifieance of this study to the rrritor r+as the incongrrrance

bet¡seen the male and fomale resultj:rg prediction equations" This

led the rrriter to attempt a study in male and femalo attÍtudes

torçard mathernatics,

F.LJ.irlgson (1962) constructed a mathenatics attitude

invontory and admi¡ristered the ir¡ventory to 755 plpi..Ls in 31

mathomatics classr¡s in ni:re Orogon juníor and senior high schoolsu

From an analysis of the resultsu Elli:rgson found that ths attitude

i:rventory Ìrras as valid a predictor of attitudes tol¡ard mathe-

rnatics as rdore the judgmonts of toachers r^¡ho had eight months

of experlence r'úth the studonts"

Dutton (L956) adrni-nistored an attitudes scale and an

opinion quostionnaire to 2?6 boys and 2)3 glrls i:r junior high

school 1n order to detormine the studentso attítudes tor+ard

arlthmetic " His findings l¡ere i.:econgruous, j¡r that 66 por cent



said aritluetie rnras funu but only seven per cont mai¡rtai¡ed they

had satlsfaction in the worki-ng of problems"

Edhol:n (L953) rtas not abl-e to increase the prediction

of success il algobra r,rhen a p€rsonality test r.¡as added to previous

aehievement and intelligence scores and an algobra prognostic

test, Kuykendall (L956), after tosting JpB grade seven students,

could not ostablish any significant differences j:l the personali-ty

and adjustment factors of over- and underachievors i¡ arithmeticu

On the basi-s of the evidence presented i¡¡ these two studies,

personality as an i-ndependent variable l¡as excluded from the

uriteros research"

School l"larks

the evidence cited from the studies of ltlarks and Lfurray

(tg6S), iGugh and Bierley (Lg5g)u scannelr (1960), and. Bone¡,

(1966) þstified the r¡riteru s j¡cluding schcol marl<s as an ln-

dependent variable i¡ his study"

Piarks and l"lurray (L965) stated that from their researchu

the hlgh school average provided the nost i¡fonmation about

future academic porformance at tho co]lege level as meazurod

by coJ-lege grado pornt averagee

I0ugh and Biorley (1959 ) ai¿ a study to detennine e

(f ) tf¡e validity of the School and CoILege AbiJity Test against

a crrterion of first sornester freshman liberal arts college grade

point averago at Alma CoJ-legeu and (e) Urettrer a significant

improvement i¡r prediction r+ould be gained by usilg the studontos

high school grade pojrrt average j¡ addition to the above test"

22
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The criterion measure lras the studentrs grade point average cornputed

at the end of the first semoster of eollege worku The rezults

of the study indicated that the SCA,I v¡as a valld testu and this

test also r¡as about as valld as Ïras hlgh school average in pro-

dicting fj-rst semester eollege grades " It also j¡dicated that

the inclusion of the students s h'i.gh sehool average with the SCAT

seore j¡creased the correlation coefficient signlfieantly ovor

the SCAT score alone"

ScannelJ-(L960) studied the prediction of colJ-ege success

from elementary and high school perfonnanco" He found that the

accuracy with r,'ù:ich general academic success was predicted from

achievement test scores lncreased year by year from grade four

through high sehoolu and that high school grade poilt average was

the best single predietor of college successn This conelusion

roras based on correlations of "6? er.rd "57 with freshmen and four-

year grade point average respectively"

Boney (L966) attemptod to predi-ct the high sehool achieve-

ment of Negro students" The predictor variables used were: ths

DAÎ, the Cali-fornia lest of Flental I'laturityu the Cooperative

Ability Testsu tJ:e Sequenti-al Tests of Educati-onal Progresse

junior high school grado point average, and soci.al status ratilgs"

The junior high school grade point averago contributed most sig-

nificantly to the multiple correlation coefficient, r,¡hile the

social status varíable did not contribute signifícantly"

I'leasures of Aptitudo

Jacobs (L959) atternpted a study

ness of certain measuros of aptitude and

to evaluate the effective-

achj-evement i:: predictlng
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high school academic suecoss i¡ three representativs Cincj-r¡nati

public high schools" the prodictors used r,¡ere¡ four sub-tests

from the DAT' 1.e,, Verba1 Reasonlng, Nr:merical Abilitye Mechanical

ReasoningE and Language Usage; an Ehglish and aríth¡retic proficiency

testg and the Torman-iu'tclùemar lests of Menta1 Abi-1ity" Prediction

was attempted for goneral academj-c suecess and jl1 some specific

zubject ârêåse The critoria of suceôss used r,rerol grade point

avêrage and the Essential High School Content Battery"

The fi¡rdj:rgs of the study led to the follor,nng significant

conclusions ¡

(f) ¡o predicting aeadomie suecess, tho arithmetie pro-

ficiency test proved to be the best predictor of to'cal grade

poi-:nt average, l¡hi^l-e the Ter:nan-l'ÍcNemar Test rças the best single

predictor of the cornposite score of the Essential High School

Content Battery"

(e) f'or the most parto the gi.rls were a more predictable

group than the boysu

(3) For the purposo of predictilg academ-1c su-ccossu the

lnclusion of the four DAT sub-tests did not appear to be justi-

fied"

leybon and Sr.¡a¡ison (tgsï) atterrrpted to detertni¡e the

relationship of grade ni¡e DAT scores to the grade 11 test scoros

and the high sehool rank of the studentsu They hyipothesized

that the DAT seores I.Iore most suitable as a measuro of both

academic abilrty and speeial aptltudesu and that these tests

would indicate to r'trat degroe the studont possesses special



aptitudes whlch he may capitallze u.pon i:r makirrg a vocational

choico other than coJ-lego" They found that the Verbal Reasoning

Test uas the best single predictor of grade 11 test scorêso They

also found that hlgh school rank and the combj¡ation of Verbal

Reasoning r,nth Numerical Ability lests gave a stightly higher

correlation ¡rith the grade 11. scores tl¡an did the Verba1 Reasoning

Test aloneu These investigati-ons also for:nd the girls to bo a

more predictable group than t,Le boyse in that the correlation

coefficj-ents v¡ere on the averege higher for the girls"

The studies of Jacobs (t959) and layLon and S¡'¡anson (1958)

gave evidence to justify tJ:e i¡clusion of a measure of aptitude

i¡r the r^rritero s researchn

I'IETHODS 0F PREDICTION

Reqression

The object of this study lras to ostabllsh a ll¡ear re-

gression equation for a particular respcnse in terms of "i-nde-

pendent" or predlctor variablos X, Xru n uX¡"
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In selecting the bost regression equationu a number of

procedures r.¡ere conslderede such as (a) aLL possible regresslons,

(b) backv¡ard eli¡ri¡ation, (c) forward. selectione and (d) stepr,¡:ise

regression, A brief outLi¡e of each foll-orçs"

(a) À11 pgssible. regrgstiops¡ Tho examj¡ation of all.

possible rogressions r+ould not provi-de a clear-cut answer to

the problern. OLher irrforrnation, such as Ìcnor.rledge of the character-

istics of the fi¡ra1 grade and tho rolo of the X- variablese nmrst
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a1r,rays be added to enable a decísion to be maden Drapor (1968)

said analysis of a1J- regrosslons ruas quite un¡tarrantod" .tr1l

possibilities r¡ould have boen Looked at; hor'revere a large number

of regression equations which lntelJ.igont thought r+ould often

reject r^rouLd havo had to bo exarai.ned" Some sort of selection

procedure wl:j-ch shortens this task uas preferablen

(b) the bgcbgl4 S14nj¡gtig4Jctocqiu{,e: The baclc,rard

elimi¡atíon method is an improvement on the "aLL regressíons"

method in that it attempts to permit the examj:ration of not all

regression but of only the "best" regression contajnj.:ng a certal¡r

numbor of varÍableso

(c) The fo*+a.r9.. Sglectlgln ploceduros the baclcu.rard elimina-

tion method begins with the largest regrossion, usi:rg all vari-ableso

and zubsequentJ-y reduces the nu:nber of variables i¡¡ the equation

u¡ti-l- a decision is reached on the equati-on to useu The forrrard

selection procedure is an attempt to achieve a sjmil-ar concfusion

r^rorl<rng fronr the other directiono The order of insertion is

detemfured by using the partial comelation coefficient as a

measure of the irnportanco of variables not yet i¡ the equationu

The fonrard selection procedure is more economical than

the ¡rothods previously discussed, and it avoids lrorking rrith

more X0 s than necossary r,¡hi-l"e improving the equation at every

stageu One of its drar,rbaeks is that it makes no effort to explore

the effoct tÀat the introduction of a ne¡+ variable may have on

the role played by a variable iqhich ontered at an earlier stage*

This deficioncy is overcome by the stopwise procedure l"¡hich is



an jmprovenent on the forçrard selection procedure"

(d) The-s!.epls-lse legregs:legjl'gcodgre : This procedure

is an improved versi-on of tbe forward. selection procedure" The

lmprovements j¡rvolve the re-examj¡ation at every stage of the

regression variables incorporated j¡to the nrodol in previous

stages" A varlable ¡chich nay have been the best single varlable

to enter at an early stage mayu aL a later stage, be suporfluous

bocause of tbe relationships between it and other variables now

i¡r the regressronu 1o check on thj-su the partial F criterion

for each variablo j:l the regression at any stage of caleulation

ís evaluated and compared with the pre-selected percontage poÍnt

of the approprlate F distributionn This provides a judgment on

tl:o contribution made by each variable as though it had been the

most recent variable entored, irrespective of its actual point

of entry j:ito the model" Any varlable r'drich provides a non-sig-

nifj-cant contributíon is ramoved fro¡r the model" This process

1s continued uniil no more variables r+iIL be admitted to the

equation and no more rejectedu

Tho suporiority of the steprise regression procedure

has been revealed i¡r the above discussi-on" As a result of thís

superiorÌty, the stepwise regression procedure T'¡as utilized by

the r,rriter in his studyu

Expectancy Tables
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ean use

people 
"

The expociancy table is a helpful devico which the counselor

as a means of corununicating rozults of tests to other

this device translates test scores i¡lto "ehances of
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succossrr statements, They are cal-led expoctancy tables on the

assumption that the best guess to be made as to a studontss probable

success is l¡hat students rrith similar scores have done before"

It should also be noted that eonfidence in prediction

d.epends d.irectly on the numbers of students 1nvolvedo Large

mrmbers of cases permi-t more procise predictions without the

loss of reliability"

Bonnottu Seashore, and ÏJesrnan ßgeí) stated the fo)Jor^rJng

with regarri to expectancy tablesr

Þrpectancy tables are not intended to replaco comolation
coeffieíents as evidenee of validity. Thoy present in nore
detailed form the sa¡ne data v¡hich are su¡nmariz,ed in a corue-
lation coofficient" The chief advantages of using the corre-
lation coefficient are that it expresses by means of a si.r:gle
number the rel-ationship between the test and the crj-terion
and that it nay be used j¡ statistical analysis of the data"
On the other hand, the oxpoctancy table has the advantage
of maÌ<ing easily apparent even to non-statisticians the
specific relatj-onship which exi-sts betv¡een the test and the
course, thus faciLitating the counselorss task of explaining
the meaning of scores to studentse teachers, and parents"

Blaj.r (L966) found that expectancy tables ¡¿ere of particular

value i¡ the seLection of students for ednission to collego, si¡ee

ít indieatod the studentss chance or probability of achievi:rg a

satisfactory grade point averageo

Anderson and Stiles (f968) constrtcted expectancy tables

using the grade nino and grade 12 stanino grades and the comparable

ranicings in the Scholastic AbiJity Testu they found the tables

usof\r1 il helping the students assess their futr,:re chances of

success rather than to see them drop ou'L of schooL rrithout any

aT.¡areness of the probabilities of success or fai-luro j¡rvolvedu



The above studies presented the usefulness of oxpectancy

tables as an aid i-n prediction" This tool i+as thereforo i:rcluded

as a technique of prediction in tho l.¡riter¡ s study"

SUI''ff.ART

The materì-al presented in this chapter gave justification

to the hrrj-ter for selecting the variablos i¡cluded in his study"

Ðrridence r+as also presented to justify the exclusion of certai¡r

other variablos fron the stucly" Substantial discus.sion i,ras pre-

sented to zupport 'b.he seleetion of stepwise regression and ex-

poc'bancy tabl-es as prediction techniques"

The revie¡^¡ of tho literature was carui-ed out i:r four

parts¡ (L) predicti-ng suceess j:r ele,mentary algebra, (Z) a,nal¡rzing

nathe¡ratical aptitudes, (3 ) reviewi-ng specific indepenclent varí-

ables, and (/+) exami:ring rne-bhods of predictíon, trr reviewi:rg

specific independent variables, general i:rtellígence, attitudo,

school marks, and measures of aptitude rr'ere looi<ed at for their

validity irl predicting success in grado nilo algebrau

The revievr IrTas begun by exami-ning studies r^d:ich attompted

to predict success in grado nirle algebra" ñu:nerous variables

¡'rere forLnd to have been used and no general consensus r,¡as obviouso

This ]ed to a reyier^r of the liberature pertainirrg to aptitudes

neeessary for the study of mathematies" this gave some di¡eetion

and certairr specrfic variables r,¡ere then selected and reviewed

in detail" îhis r.¡as follor^red by a revier.¡ of litoraturo dealing

irith regression and expectancy tables as prediction techniquesu

20



1o gathor data for the variables selected fro¡n the research

discussedu the lriter used test j-nstruments ¡¡hich are presented

in Chapter IIï"
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the purpose of this chapter is to outline and describe

tho study j¡r detaiL" The lndependent and dependent variables

selected for use in this study are presented' tho descrlption

of the population and population sample is follor^¡ed by an out-

li¡re of the data sources and by tho methods of collecti¡g the

datan The analysis of the data consisted of a serj-es of appli-

catíons of the step'nrise regression teehniques fo]-lowed by cross-

validatíon of the equations developed" The cross-validati-on

attempted to detoznrine the effectiveness of the predietion equa-

ti-ons" Also in the analysis, expectancy tables l^¡ere constructed.

The two instruments of prediction r^rere compared usi¡g

students randoinly selected r+r'bh predicted grades in grade ni:ro

mathematics " Comparisons i'rero also made between the complete

population samplo a.nd the entire grade nino population of Stevonson

Ju¡ior High Sehool" The comparisons r¡rere presented to establish

which nrethod of prediction would be more sui-table for use by

the student and counselor"

Chapt,er ïïï

lHE DESIG}J OF TH¡ STUDÏ

f¡r this study, six variabLes r,¡ero selected for use" There

wors five i-ndepondent variablos and one dependent variablon Theso

JL

lHE VARÏABLES USBD T,i THIÙ STUDY



are stated. and describod

chapter"

Independent Varíab1es

After revier.ring the relevant literatureu five furdependent

varlables rtore soloeted for use j¡ thís study" tra threo casest

this resulted :¡r the noed to select an appropriate test to quantify

tho varíable" The seloction of the method of acqulring the empir-

ica] data was to some extent influeneed by the testi¡g seruices

carried out by the St" Ja¡res-Àssi¡¡iboia School Division, and by

the rosources a.vailabLe to the rnvestigator"

(") s"bgþqËg- 4P!i!949.; since the DAT battery r¡as ad-

mj::istered to every grade nino student i¡r the St" James-Assiniboia

School Di-rrisíon, thi-s test seemed worthy of consideration as a

source of data for this study" As rn'elI, this battery of tests

has recoived consid.erable use j¡ prediction studies of a general

nature and moro specifically as a predictive j¡¡dex of achievement

j¡r ¡rathematiesu the use of this battery of tests r+as discussed

ln Chapter fI. ûl exanii-rr¡i:rg tbe rerrierus closelyu it r"ras found

that the Verbal Roasoning and l{umorical Abifity sub-tests were

valid predictors of mathe¡natics achievementu Consequently, these

tl¡o sub-tests r^rero included as indopendent variables in thls

studyu

Caj¡ (1966) roporied there r^¡as general agreement that

both reasoning abi-Lity and cornputational skill are important

tools for the study of mathomatics" The modern mathematics program

clalms to omphasize u¡dsrstanding and reasoning" This did not

j:e the fol.lowing two sections of this

3z



rule out the need for computati-onal ski-lls, but further justified

the j¡rclusion of both the Verbal Reasoning and lrlurnerical Ability

(DAT) tosts as predictors"

The DAT Verbal Reasoning and Numerical Ability are two

tests from an eight-test battery designed to bo adnlnistered 1n

one sittingu but Buros (t959) reported that each test j¡r the

battery is considered to be valid in itself" the tests are pol.¡er

tests rather than spoed tests end are considered to be excellent

in constructíonu standardizatíonu validi.tyo and reliability"

The DAT verbai Reasonirg Test ls a JO-item rnultiple choice

test with 1ó chorces per item" Irr the following statement from

a reviev¡ of the teste Buros (L959) :¡dicates the characterj-stics

of the test"

Verbal Reasoni.:rg presents a series of vorbal analogies
items r,rhich probably measure a combi¡ation of the rverba1.

ability! and rdeduction reasonings factorsu trc any eventt
it is a good measure of the student0s ability to handle com-
plex logical relationships which can be stated i¡ verbaL
terms and, in this senseo it is Jargely a meas-trre of li¡rtel-li-
gence¡ as this is ordj¡arily eonceivedo

The DAT Numorrcal Ability Test is a 40-item multiple

ehoice test r.rlth fj-ve choíces per item" A description of the

test is contajvred j¡ the follor.ring statements excerpted from

Buroso (1959) reviews of the test.

I'lumorical AbiJity prosents a series of relatively simple
numerical problens requirilg a mirrjnum of arithnietie reason-
ing" Tt is ehiefly e measure of mental compptational ski.l-l 

"

Some of the items aro straight eomputational items i¡r-
volving the adding, zubtractionr nn:ltiplyingo and dividi-ng
of whole numbers, decimals and fractionso ûLhor items seem
to require reasonj¡rgu although tho foz'rn of the itoms rosembles
tho purely compu.tational t¡rye"

))
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The authors of the DAT, Bennett¡ seashoreu and I'Jesna¡¡

(1966), reported that the Verbal Reasoning plus l$umerieal Abllity

combi¡ation or the Nu¡rerlcal Abi'ìity Test alono showed the greatest

predictive powor for mathematies gradesu

The above reports gave further evidence for the l¡clusion

of the DAT Verbal Reasoning and Numerical Ability lests as tost

j¡struments to quantify scholastic aptitude in this study"

(b) Att!þgÈe-!9r^prds ljathenatåc-s¡ FYo¡r the revier¡s j-n

Chapter ltu attitude tor^¡ards acad.emlc subjocts T^Ias found to have

difforing validities j¡r the predictíon of subject achievementu

At the loeal leveIo many conjectures have been made rrith regard

to the effects of attitude on subject perfolt.âfieoo In an attenrpt

to ansv¡er the question of its validityr attítude r¡as íncluded

as an Íldependent variable in this study"

The inlath .Àttitude Scale r¡as selected to provide an estimate

of the stuclentss attitude toward nathomatics as a subjecto fhe

I4ath Attitude Scale rras developod by Aiken and Dreger (L96t) for

use j¡ a study to deterrnj¡re the effect of attitudes on porformance

j¡¡ mathematiesu It has si¡rce been deposited with the A¡nerican

Docu¡nentation trcstitute¡ frorn thls souree the scale r+as secured

and reproduced for testrng the population sample" the l"lath Attitude

Scale consists of 10 items connoting negatlve attitrrdes a:rd 10

comoting positive attitudes" Investigatlons by the origi.:nators

found its rellability to be r -- ")4u for test-retest, trc addition,

a tost of independence betr,¡een the scores on the attitude scale

ancl scores on four items deslgned to measure attitudes toward



35

aeademic subjects, suggested that attitudes specÍJic to mathe-

matics were bej-ng measured (f = "BOu d,fu = L)" tre the stud.y

reported by Aiken and Dreger (t96L), the hypothesis of signjficant

contributj-on of mathematics attitudes to prediction of achievement

r¡as borr¡e out for fernales but not for malesu

The Math Attitude Scale was scored according to the

Likert I'lethod described by Ahmann and Glock (L969) " Using this

method, the student reacted to each statement on a five point

scale indicatj¡g that he strongly disagreede disagreedu neíther

agreed nor disagreed, agreed or strongly agreed" The score was

conputed by weighting the responses from one to five for a favor-

able st¿tement beginning with strong disagreement and suurmirrg

tåe r,reights for al-L favorable statements on the I'iath Attitude Sca1e"

Values r.¡ere assigned jrt reverse order for unfavorable statenents

ar¡d r.¡ere simiJarly surunedu

The total scoro on tho scale r¡as the sum of aIL weighted

j-tems w'ith a maximum favorable score of 100, a maxinum unfavor-

able score of 20, a¡rd a total noutral score of 60" This scoring

r¡as done by the i'¡riter"

(c) A].eebra Aptitgge¿ the third edition of the Ior¡a

Algebra Aptitude Test ruas selected to give an estimate of algebra

aptitude" This test consists of four parts" Part one j¡reludes

34 items of the t¡rpe uzually referred to as a number series" the

student nnrst j-nfor the rule of formation of a sequence by supply-

i.ng the nexb terrn" Part two involves four lessons on mathernatical
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concepts lrhich the student has probably never encountered in previous

work, I¡r writing this parto the student mrst fj-rst study the

rnaterial on these unfami-Liar concepts a¡rd then a¡rswer a number

of questions on the matorial, Tho autåors j¡cluded this parb irì

the test to duplicate one aspect of the tasks the student faees

ln the study of modern nathenatiesu Part three is entitled ',O¡:en

Phrases"o and requires the student to translate 20 quantit¿tive

ideas into synrbolic statementsu Part four presents 10 statements

about cøunti.ng n¡nbers lftich are represented by letters" the

student is requi-red to decide hornr one of these numbers changes

if certai¡ specified changes occur i¡r the othersn For the pr:rpose

of this study, onJ.y the total raw score was used"

I¡r their study, Sabors and Feldt (1968) found the validity
of the ïor,m Àlgebra Aptitude Test to be ,78 in correlation r,rith

achievement tests and o71 in correlatlon r¡ith the teachers¡ markss

they stggested the correlatlon with marks may have been lor{er than

those l,rith the achievement test scores as a result of the lower

reLlability of the teachersu marks" they also estinated the

reliability of the Ior¡a ^Llgebra Aptitude Test at "93 by the

l(uder-Riehardson procedure u

(d) Grade Eight l'Ía_thema!,ics¡ The fj-fth and fj¡raI i¡de-

pendent variabLo selected was the studentes fi¡ral grade in grade

eight mathematics" CalJ-icutt (tg6t) fowrd, j¡r a study already

reviev¡ed i¡ Chapter II, that eighttr grade ¡rathenatics grades

l¡ere found to be a botter predictor than j¡te'ì I igenee quotients u

achievement test scores, or eighth grade conposi-te averageso

this report supports the r+riterss selectj¡g tho fi¡a1 grade as



an lndependent variable for his study"

Pgpendent Valiable

Grage N-j:_T_e_MathgmgticÊ: Consideration roas given to settÍ:og

the criterlon variable as a standardized achievement teste but

after considerj¡g tÀe faet that numerous different ¡tethods of

instruction would like1y bo given by different teachers to the

students participatt-ng irr tbe study ar¡d that objectives of the

toachers wou-ld probably not match those of the authors of the

standardized test, the grade nj¡e flnal grade ¡^¡as selected as

the dependent variableo

Sunrnary

the variabl-es of the lnvestigation are surmarized as

follows ¡

T¡rdependent Variable s
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(a) Scfrokstic aptitude measured byl

(1) Verbal Reasonj¡g sub-test (DAT)

(Z) ltumerical Ability sub-test (o¿t).

(¡) ¿ttitu¿e towards rnathematics measured by

I{ath Attitude Scale"

(c) Aleebra aptitude measured by Iorua Algebra

Aptitude Test,

(d) Crade eight mathenatics measured by grade

eight mathenatics final grade"

Depeld.ent VariaÞle

Grade nine mathematics fi¡lal gradeo



The population was defi¡red as all students enro]-led j¡ the

regular grade nine mathematics program (excludilg occupational

entrance and special education students) j¡r the Stu Ja,nes-Assiniboia

School Division No" 2e from Septo,nber, t970 to June, L97L' IdealJyt

aIL these stud.ents should have been assigned nr¡nbers and then

using rar¡dom number tables, subjects selected for the Population

sampleo Thise hol,rever, r¡as found impractical as tests could

not be ad¡rj¡istered to j¡dividual students throughout the School

Divisionu As a compromisen aLL soven ful1 jrurior high schools

j¡l the Ðivision rvero selected (i.eu e those schools offering grades

seven, eightu and nj¡e otly)" This eli¡nixated tr,¡o schools--one

¡rith two classes of grade nine comprising 60 students, the other

r^ritlr four classes comprisjx1 75 grade ni¡le students" From the

participating schools, one complete homeroom class was selected

at ra¡rdom by lotu giv5ng seven cl-asses and a total of L73 students

for the population sanple€

A special sub-study involvilg alJ. the students of Stevenson

Junior High Sehool '¡as carried oìlto The data collected for the

main study was also col.lected for all the Stevenson students"

From this group of studentse one complete class 1¡as randonly

solected by lot for the sample for the main part of the studyu

The prrrposo and further details of this zub-study are found later

in this chapteru

Table 1(a) lists tåe participating sehools and relevant

j¡formation conceïïìing each, Table 1(b) lists the randomly selected.

POHJI,AITON AI'ID T}IE POHJT.ATTON SAI4P],E
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classos, tho number of studsnts i¡r each class,

structure of the c1ass"

Sehool

Bruce Ju¡ior
High Sehool

Deer lodge Junior
High School

Golden Gate Junior
High School

taþle*1(_a)

the Population

Number of Grade
Ni-rre Cla.sses

ancì. the

39

general ability

5

lota.L Grade
Nine Students

Hedges Junior
Eigh School

Ness Junior
High School

Sansome Junior
High Sehool

Stevenson Junlor
Hlgh Sehool

Total

6

10

L62

t49

265

Description of
Class S-r"ructure

Heterogeneous

Homogeneous

4

Total grade nino

lotal grade nine

Top end bottom
students homo-
geneous; middle
heterogeneous--
about one-haIf
hornogeneous ¡ or1€-
half hetero-
geneous

Heterogeneous

Heterogeneous

Heterogeneous

Heterogeneous

1.0

L20

L89

299

84Ll

classes

students

46

in the Division s 5?

in the Dir¡ision t t403
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School

ra¡}e.1fÞ)

Îiß PORTLETIOìJ SAI.TPLE

Bruce Junior
High School

Deor lodge Junior
Eigh Sehool

Golden Gate Jrr¡ior
High School

Hedges Junior
High Sehool

Ness Junior
High School

Sansomo Junior
High Sehool

Stevenson Junior
High Sehool

Total

Numbor of Grade
Ni-ne Classos

Selec'¿ed

lÌu¡iber of
Students i:r

Class Selected

40

Description of
Class Structure

by Ability

3z

22

Heterogeneous

Average

Iol¡L5
I

23

29

Eeterogeneous

Heterogeneous

Eeterogeneous

Heterogeneous

3o

18

169
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the colLectirg of the data r+as carrled outo The Ior¡'a Àlgebra

Aptitude lest and the Math Attitude Scale were admínistered to

the population sarnple durirg the early part of October, 1970"

Ideal-Lyu this testing shou3d have been done i¡r Juno of 1970 ¡¡hjLe

the students r^rere still 5¡ grade eight, Holrever, this was not

found possible and early October r,¡as chosen as an appropriate tjme

for the test:ng" Septernber r,¡as jntentionaLly avoided due to the

probability of the students being i¡¡ a somor'¡irat restless state

of mj¡rd foJSowSng the su¡'uner recesso This nrade it necessary to

revien skil.ls and concepts learned during the eighth grade as is

uzually done in the beginning of the grade nine mathematics prograrró

The scores for the above tests were recorded as rarár scores

si¡rce no loca]. norms r"¡ere available. These tests had not been

adriinistered i¡¡ the School Division prior to this study"

The To!¡a Algebra Aptitude lest and the l{atå Attitude

Scale were administered by the local classroom teacheru For the

Ior"ra Algebra Aptitude fest, the instructions were prepared by the

writer, using the accompanyilg rnanual for the test, complled

by Greene and Sabers (tg6g)n These j¡stnictions were duplicated

and distributed to each teacher concerned and each rras asked to

folJow the instrrrctions strictly, The lvlath Attitude Scale rn¡as

duplicated with j¡stnrctions for the students printed at tJre

beg:lnlng of the test" No instructions were needed for the supor-

DATA SO{JRCES AI\ID COLI,ECTÏON

4L
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wising teachers" It løs hoped these precautions would approach

identical test administration condi-tions for al] students of the

population sampleo Copies of tJre above tests are l¡rcfuded i¡¡ the

appendix"

The St" James-Assj¡ríboia School Division annually ad-

ni¡rlsters the complete battery of the DAT to dL grade nj:re students

ln the Division" lbis r¡as done during the month of Novembers t910"

Sj¡ce the test is considered an aptitude test and not an aehieve-

ment test, it was felt this time of administerÍrrg the test r.¡ould

not alter the validity as a predictor of success in algebrau

this test Tras edmj¡istered ín the g¡znnasium of each school to

aLL students at the same ti:ne, and thís operation úIas superaised by

the guidance counselor of each schooln this person had received

the same instnrctions for adnri¡istering the tests from the super-

visor of guid-ance for the School Divisionu the tests r¡ere scored.

by conpr:ter a¡rd tåen returrred to the schools for translati¡g rar^r

scores to porcontile ranks" The percentile ranks were taken from

norÌns developed by the local Divisi-on for its owrr students" the

pereentile ranks were used. as tho measures of the independent

r¡arj-ables of Verbal Reasoning and ì{umerical Ability"

The grade eight mathematics grade for each student r,¡as

taken fro¡r the reeord files of the student's j¡r the population

samplo and recorded as A, B, Cu Du and E' these wore then con-

verted to numbers according to the seale A= 5, B = 4¡ C = 3ø

D=2sandE=1"



The dependent variable of the fl¡al grade point ln grade

nine nathematlcs was also taken from the students¡ record f1les.

This grade was a composite of the entire yearts work and r^ras com-

posed oî 20 por cent of the first tenn together r¡1th 40 per cent

of eaeh of the remaini:rg two ter:ns of the school Jreare This grade

rsas also expressed as 3., Bu C, D, and E, and then translated to

numbers according to the saÌne scale stated for the grade eight

¡rathematies graden

This data along with a coded school, roomestudent number,

and sex was then punched into computer cards by the r.¡ritero

Stepr,rise Resression

The basis for selecting this technique '!,ras presented in

Chapter II. The actual analysis rras perforrned w'1th the aid of

a corn¡nrter prograrn and thus only a general outline of the steps

j¡volved wiLL be given"

Step 1o the stepwise regression procedure started $rith

the simple correlation matrjx and entered. into regressi.on, the

independent variable most highly correlated rrl"th the criterion

variableu

Step 2" Using a partial correlation coefficient as before,

the next variable with the highest partial correLation coefficient

with the criterion r+as selected.

Step 3" Givon the regression equation fronr Step 2u the

method nol¡ examl¡ed the contribution of the last varlable entered

as if it had been entered first, (lt is worth noting that the

t+3
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forr^¡ard selection ¡:rocedure does not do thj-s, ) fS the value of

ttre partial F was statistlcally significante the first variable

r¡as retai¡edo lrloxbu the stepru'iso mettrod selected the variable

most highly partially eorrelated with the criterionu

Step 4. A ner^¡ regression equation l¡as deter¡ri¡red by

least squarese The nerb variables entered and the partial F

tosts for the two previously entered variables r.rere made to

detenrlne i.f they should reraal:r in the regression equationn

Step Ju The above procedure r^¡as carried on until al-l

independent variables had been considered"

From the proeedure outlined, a prediction equation of

the fornr Y = o1 * WZ + - - - - + I'l resrrlted where T represents

the dependent variable fi¡aI grade nine grade and *!*? represent

tJle independent variables as selected through the regression

analysi-sn The coefficients â¡ ba co o or€pr€sent the regression

weights of tJre 5ndopendent variables and M represonts the constant

of the equation"

Prediction of Dependent Variable Grades bv Resression
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This vali.dation of the stepr.rise regrossion procedure r+as

designed to deterrnine how effectively fåe academic psrforrnance

of a grade ni¡e algebra student could be predicted from the

general regression equati-on developed for tåe total population

sample" Students were randomly selected by lot from the complete

population sarnple that served as the source of the data for the

investigation"
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The validation proced-ure lias bogun by selecting seven students

by lot fron the poprrlation samplo" Each studentts gra.de nine algebra

grade r,ras predicted by the general stepr^rise regrossion equation"

The d-iffsrences botr¡een the predicted and actual grades in algebia

i.n grado nj-ne r,¡ere conpared,

The results and findings of the validation procedure are

reported in Chapter fV.

Expectaney Table Analysis

The second technique used in the analysis of the dat-a r,¡as

an i¡vestigation of the establi-shing end i:rterpreti:ng of expectancy

tables 
"

the purpose of including the expectancy tables r.¡as s-Lated

by .Anderson and Stj-les (1968).

I'Ttre expeetancy table is a useful test inter.pretation j¡r-

stmment and educational guidaneo device even i¡r the absence of

a trajned. specialisio"

J¡¡ construe$ing the expectancy tables¡ a ta.11¡. mark was

pLaced vertically, showing the studentfs score on the independ.ent

variable and horizontally, sho'*rirrg the subsequent achj-evement

on the dependent variable " Àfter cornpiJing rar.¡ totals for each

cell j¡ the table, these were converted to percentages by rown

this l¡as done in order to facilitate i¡terpretation and to allorv

the data to bo vierved in a more practieal fashion. To aid the

practicality further, the median score of the dependent variable

of each row lras placod. 1¡ the farthest right hand. colunrn of the

tableu A sarirple of the expectancy tables, based on the population



sanplee j-s found on page /4"

the compari-son of ttre findings based on the two ¡lethods

of prediction took the formu not of a statistical ar¡alysise but

of a general descriptive analysisu Ttris comparison is discussed

1n the findings of the study i-:a Chapter fVo

CCI'IPARTSONS BASED O}I TTIE STEPI{ISE REGRESSTON PROCEDURE

General Comparisons

Cq,IPARISOI{ OF THE TI.¡O TEC}INTQUES OF PREDÏCTION

A numbor of general comparisons lrere nade usi¡rg the re-

gression equation developed for the population sample and examined

against the equations developed forr

(a) aLL male students in the population sample¡

(b) alL female students j¡r the population sample;

(") t¡" complete populatlon sampleu
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hediction for Ðntire Grado Nj.ne Population of Stevenson Junior

Hieh Scho.ol

l/ith the cooperatlon of tå.e prirlcipal of Stevenson Junior

High School, aIL grade nj:re students from this school were tested

and the data r^¡as made avai-l-ab1e for the variables considored

in the studyu This group of studonts constituted four classes

and from thesee one was rando¡nly selocted by lot to be i¡rcluded

in the sample for tho nain part of the study" There were two

purposes for i:tcluding all grade nlno students in the studyl
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firsi, to coinlx,re the prediction equa'bion for snccess in algebra

a.chievoment for the entir'e scÌrool to that of a si-ngl.e cla.ss ra:rclorirly

selected frorn ihe se.¡ne school; and. second., to conpare the pred.ic1ion

equa.tion dovelopecl for the en'r,ire school poprr-1a.-bi-on of grade nj¡e

students to tho prediction eo,uation d-eveloped for the population

sample froin 'che entire School Divis:ion"

those conparisons l¡ere carried out by exe^rnining the pre.-

dic'r;ion equations and the predictions of a for^¡ students randomly

selected. by lot rrith each pair of ec¿uations, Ðxa¡nining the per-

eentage of the va.riance r+hich eould be accou:rted for. and the Standa.rd

hror of Estaniate provi.ded a siatistical eomparison n

SUI"I'IARY

I:c this chapter, the five inctepenCent variables and the

one dependon+¿ variablo, selected for use jn this studyu lrere

presented.n Tho descriptions of the population and. the po¡ru1at1on

sa.nplo r.rere followed by an outljne of the data sources and then

by tJre nethcds of collecti:rg the data" The analysis consisted

of a serios of applications of the technique stop"rise regression,

foI1ol¡ed by the eross-validation of ure regression equations

established by the step.rise regression procedure" The eross-

validation r^ras done by randonly selecting s'tudents by Iot, and

predicting their grade nine algebra grade utilízing the regression

equation deve'loped" The predictod scores lrere conpared '.rith tåe

actual scores to evaluate the effectj.veness of the prediction

equation" Ths seeond part, of the analysis j:rl¡o1vecl the consiruction

of a series of expecta.ncy tables to predict, on the basis of a



student¡s scoro on an inclependent variable, the probabili'cy of a

student! s ob'Laj:ri:rg a given grade or bstter on tho dependent vari-

able"

Tho tl+o i:rstrulents of prediction ',,rere coinpar"ed usi-rrg siu-

dents rand-ot,rly selecied by 1o't, from the popula'i,ion sa.nple lr'rth the

predicted grades in grade nine algebr"a, Compar.isons T.rere aLso 
,.,

made based on the entire populati-on sample and on the entire grade

nile population of Stevenson Junior High .School.

The rosults of tho investigation and conparisons of these

findings are reported i¡r detail in Chapter fV.
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In this ehapteru the fi¡dj¡rgs of the step,rise regression

investigations for the cornplete population sampleu males and fenales,

and the students of Stevenson Junior High School, are presented"

These j-:nclude the correlation coefficientsr and means and regression

equati-ons for the groups listed, Secondu the fjndings of the

expectancy table ìlvestigation for the complete population sanple

and the Stevenson Junior High students are zurnmarizedn This chapter

is concluded ¡'¡.ith the fl¡rdi¡¡gs based on a comparison of the re-

gression equations atrd expectancy tables,

FINDTNGS OF THE STEF/'IISE REGRESSTON INVESTTGATTON

Îi{E FT}TDT}JGS OF lHE PREDICÎION STUDÏ

Chapter fV

The fi¡dlngs of the analysis based on stepwise regression

are presented i¡ the fol-lowing order: those of the total popr:lation

samplee those of the female segment of the sampleu those of the

male segment of the sample, A cornparison of the latter two foll-owso

Fina1-lyu there is a presentation of fj:rdi¡gs of the analysls based

on stepi.rise regression for the entire grade nine population of

Stevonson Junior Hi-gh School.

Simple Correlation Coefficients ancl }íeans for the Complete Popufation

Sample

In the total

and the means for the

population samplo, there were

six variables cluantified for
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1ó9 students,

each student



lrere calculated and are presented jn Table 2"

Populalion Sample }íeans and Scales for tho Five lcdependent
Variables and the Ore Depondent Va¡iable

Variable No"

lable 2

Variablo

Grade I mathematics
grade L-5 3.373

DAT Verbal
Reasoning 0-100 53"473

DAT Numeri-cal
Abelity 0-100 45,284

Iowa Algebra
Aptitude Test 0-80 51""83t+

Math Attitude
scale 0-100 65"639

Grade 9 mathematics
grade L-5 3.2L9

4
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Scale Mean

Independent variables numbers 1-5

Dopendent variable mrmber 6



For the conplete population sampleu the simple correlations

coefficients between all of the varj-ables are presented in Table

j on pge J2"

The simple i¡¡tercorrelation between grade nine mathenatics

and. grade eight mathematics lras O"?54, follor,red. by 0"6?? for grade

nine mathematics with the DAT Verbal Reasoning lest, and the Ïorua

.Llgebra Aptitude Tost of 0"650. If a logical conti¡¡uity exists

in basj-c content of a mat"hematics coulse from one grade to tåe

next, one would expect simllar areas of evaluation from one grade

to the nextu The high corrolation between grades eight and nine

mathematics grades could. be attrit¡¡ted to the similar quantS-ties

being measured in eacb gradeo

Table J demonstrates quite slgnificant l¡rtercomelations

between the results i-n grade eight mathematics, the D.l\T Numerical

Ability Test, the Ior,¡a Algebra Aptitude Tost, and grade ni¡o mathe-

¡natiesu Bei.:cg aware of the zubjoet matter of these variables j.:r-

dividuallye one now presurnes the eontent to be coûmon to al-L"

5I



Simple Correlatíon Coefficj-ents Between AIL Varj-ables

Grade B

ì¡laths o

DAl
Grade 8 VerbaL
Matås" Reasu

TgÞle 3

DAT
Verbal
Reas" 0-458

DAT
Numo
Abllity 0"668

Iowa A1g"
Aptitude
Test 0"62L

Math
Attitude
Scale 0 "4'60

L"000

DAT Ïona
Num" A1g" Apt"

Ability lest

52

1. 
" 
000

Math
Attitude Grade 9

Scale Maths.

0"500 L,000

Grade P
I'laths"

0.558 0"679

0"138

0"754

L"000

0"335

0"460

o'3tt4

0"677 0"650

1 "000

o,sLg 1. 
" 
000



The stepnoise regrossion analysis findings are presented

TabLe 4"an

Step
No"

Stepwlse Regression Ffudings for Cønplete
Population Sample

Vari¡.ble
Ertered

Table 4

Grade 8
I'latbematics

DAT Numerical
Abitity

Math Attitude
Seale

lorra .A-lgebra
Aptltude Test

ÐAT Verbal
Reasoning

Per Cer¡t Variance
Accounted For

4

5

53

56"829

6z,zj6

65"641,

6z,zgo

6? "4go

Standard ]lrror of
Predicted Variable

0.955

o,896

o"857

0,840

0"840
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From tho results of the steprnrise regression proeeduro,

the íncreases in per cent variatlce accounted for through the addí-

tion of variables were tested for statlstical significance at the

"01 levelu In the procedure, as the variables were added, the

only one lrhich d.id not contribute significantly to the variance

accounted for r"ras lhe DAT Verbal Reasoning Test"

Iøtting the grade nj¡re mathernatics grade = Ys the grade

eight rnathematics score = Xl, the DAT lrTumerical Ability = X3,

the Ior+a "Llgebra Aptitude Test = X4r the the I'Iath Atti-tude Scale

= Xrr the prediction equation for the complete population sample)
lfas

(r) y = o"46txL + 0.011x3 + 0'024N4 + 0"018x5 - L"239.

This equation aecounted for 6?"3 per cent of tl:e variance

r,¡-rth a star¡dard error of 0.840" The regression weights vrere

derived frorn the stopwise regression program as carried out by

the comtrruter,

In the tables, aLL per cent variance accounted for lras given

to five significant figures while, for convenience in the dis-

cussione only three are usedu

Althcrugh the use of four variables in the prediction

equation vras justified statisticallyu in a practical sense this

may not be feasible. The lor.¡a Algebra Aptitude Test and the I'fath

Attitude Scale r.roro not admj¡risterod as part of the St" James-

Assiniboia School Division's annual testing programo These tests

uero given specially for this study" As a resultu these scores

wouLd not be readily available" The equation predicti.reg grade



njne nathematics grades rrith two variables is s

This equatlon

r^rith a standard error

(t)"

(z) v = 0"619x, + o"o15b + 0"431"

If, at the Iocal Ievel, it were consldered i:rrportant enough

to account for an additional J"4 per cent of the variance by

administering the Math .Attitude Scale at the begirurilg of the

school year, and addlrrg it to the predictors of equation (Z)o

65"6 per cent of the varj-anee could be aceounted for wittr a standard

error of O,BJI. The folLowing equation could be useds

accounted lor 62,2 pør cent of the variance

of 0.8p6. The variables are as in equation

Table 4 shor¡s the grade eight mathematics mark as the

bost single predietor of grade nine mathematj"cso As reported

(3) y = 0"518X1 + O"OL1X3 + 0'019X5' 0.453,

in Chapter II, Cal-l-icutt (I96L) found the sarne rezult in his studyu

Table 4 also demonstrates an j¡crease of approximately

10 per cent i¡r the varie-nce accoÌrnted foro This occurred from

Step I to Step 4 :¡ the regression procedure" The addition of

the DAT Verbal Reasoning and the Iowa.tr1gebra Aptitude lest should

be used i¡ counseling not only due to their statistieally signi-fi-

cant contribution tmt also sinee tltese are stand-arrlized tests

rn'hich are not subjectively influenced by the teaeheru llhereas

all other Jndependent variables represont cognitive areasu the

t'Iath Attitudo Scale measures a non-cognitive àîeãø The inclusion

of the above variabl-es a.s prod5-ctors j¡r addition to the grade eight

rnathematlcs grade is r^-a¡rantedn The studont would no doubt have
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greater confidence 1n the prediction lceor'ring it r^¡as based on more

than one variable"

Despite the statistical slgnificanceu it is up to the

j¡rdlvidual vnshing to nake use of the regression equations to

d.eterrnj¡re the number of i¡ldependent variables to be usecl" For

this reasone three regression equations Ìrere presonted for con-

sideration,

hediction of Dependent Variable Seores for the CompLete Sanple

Seven predieted and reported studentss scores for the

dependent variable are reported j¡¡ Table 5" The students whose

scores were predicted were selected at random by lot fron the com-

plete popr:lation sarnple, whieh consistod of one randonlJ-y selected

cl¿ss from each of the seven fuLL jwrior hlgh schools i¡r the Sto

James-Assj¡iboia School Division" The average difference betl¡een

the reported. and pred.i-cted scores for equation (1) roa" 0"441 r¡hile

for equation (2), it r¡as 0"ó14"

Table J lists the per cent grade and the reported grade

point for the selected studentsn Acsuracy is lost i¡ converting

a per cent grade to a reported grade, but the latter is the only

grade avajl-able to the student" For this reasone the reported

grade and predicted grade were used for eomparisons in this study"

It would be up to the user of tho equations to docide

i,¡hother the increase jn predictivo accuracy T^ras important enough

to warrant the use of equation (1) over equa'ci-on (Z) i^¡itir the extra

tjme and effort necessary to colfoet tJre additional data'
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Student
Noo

hedlction of Gråde Nine Mathernatics Grades

23L

r59

tzL

268

1.69

195

237

Ieþl"l

Per Cent
Grade

F

14

F

M

F

F

M

83

9O

Failed

89

52

56

6l

Reported
Grade Poi¡rt

5

5

t

5

2

2

3

Predieted Grade Point
ffi(zl

57

4"?t4

4"6?t

1. CI+O

4"7L8

2"072

3"738

3"292

4"1+26

Lt.,65L

L"350

4"032

2"438

3 "5BZ

3"038



trnte]:pretat-lofr. .oI S core s Fs)åicted- by- Reege ss&n EqgalionF

lhe person employing regression equations in a counseling

situatj-on must be extremely careful to interpret the predlcted

scores comectly" For example, l¡r the case of student nunrber 211

r¡irere equation (1) predlcted his score to be 4"?L4s the counselor

must tel-L tho student that of the students uho reeeived the grades

and scores tJ:at he achieved on the Sndependent variables, 68 per

cent of these students would achieve a grade ni¡ro mathematics

grade pojrlt of 4"?L4 t 0"839, taking into aecount the sùandard

emor of moasurementn .Llthough the standard error j¡ this case

was rather highu the student should be told that in the range of

scores resulting (4,?t+ t 0"439), th" one most likely to occur is

)+"7t1t," ïf this poJnt wero stressed, this prediction l¡ould be

meaningfu.l a.nd significant to the studento Unless the predieted

scores are j¡terpreted eorrectly¡ their valuo i-s in jeopard.y"

Sfunp1e Correlation Coeffieients and lfeans for l'Iales and Females

of the lûrtire Population Sample

58

trr the total population sample of t69 studentso there

r,lere 81 fenalos and 88 males" The means for each group are pre-

sented j¡r Table 6 on page 59 u æd the correlation matriees are

presented in lables 7 and 8 on pages 60 and 6t" the eorre-

lation matrices and other relevant statistical inforrriation were

derived from the stepr^rise regression procodure as carried out

by the com¡ruteru Al-l- means are lor,¡er for females than for males

for correspondi-ng variables, but the differonco of 10"906 betrrcen

the DAT Numerical Abllity seoros r"¡as the only statistical l y



Variable

Means of the I:ndependont and Dependent
Vari-ables for l{ales and Fe¡nalos of

the Comþlete Population Sample

Grade B

luiathernatics Grade

DAT Verbal
Reasoni:rg

DAT l{umerieal
Abi.Lity

Iorua Algebra
Aptitude Test

Math Attitude
Scale

Grade P
I'fathernatics Grade

lable 6

Female

59

Mgan

3"309

5L,790

l'Ía1e

39,605

3"432

50.7L6

55"023

64.zzz

50"5LL

3,OLÞ9

52,8&+

66"943

3"376



Simple Correl¡.tion Coeffi-cient }fatrix for Fenales
of the Conplete Populatlon Sa.mple

DAT
Grade B Verbal
Mathsu Reasu

Grade I
Maths" L"000

DAT
Verbal
Reas" 0"472

DAT
Num"
Abi,tity 0"708

Ioraa .L1g"
Aptitude
lest 0"6t9

llath
.A.ttltude
Sca1e 0"564

lable 7

DAT ïowa
Numo .[1g' Apt"

Abillty Test

1"000

6o

Math
.Àttítude Grade 9

Scal-e Maths 
"

0"558 1"000

Grade 9
Maths"

0"581 o"?2L

0"167

0"71]€.

1,000

O"U+3

0"472

0,1+76

o,730 0"697

1,000

0,6L5 1"000



Srmple Correlation Coeffícient ÞIatrjx for llales
of the Connplete Population Sample

Grade B

l{atjrs 
"

Grade B

llaths " 1" 000

DAT
Verbal
Reas" 0"446

DAT
Numn
Àbil" 0"638

Ioroa A1g"
Apt"
Test 0"620

I{ath
Att"
Scale O.337

Grade t
liaths " 0,761

Table B

DAl
VerbaI

Reas o

DAT Iolra
Num" À1g" Apt"

{þi'l i f,y Test

6t

1"000

Math
Attitude Grade P

Scale Maths.

0,439 1"000

0.534 0"636

O"OBB 0"L96

1,000

0,439 0,6L6

Q,Lgz

0"599

1"000

o"392 L"000
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slgni-flcant one at the "01 levelu VJhen conrparing the fernale and male

correlation eoefficients u it rras noted tÌ¡at the rnajority of eorre-

spondilg correlations r.rcre very close, but considerable dlfferences

were seen for attitucle relating to the other varj-ablesu l'l:e follow-

ing correlations were also observed ¡ female I'lath Attitude--eighth

grade nrathematics = 0"564 r¡hile males I'lath At,titudo--eighth grade

mathenatics = 0"337r female Math Attitude--DAT }Jumerical Ability =

O"W uhile malo luiath Attitude--D.4,T Numerical Ability = 0"196s

female Math Attitude--Ior¡a Algebra Aptitude Test = 0,t+76 while

male }lath Attitude--Ior^ra .Llgebra Aptitude Test = O't92u and female

I'iath Attitude--ni¡th grade mathematics = 0"6t5 ¡*rrte male Math

Attitude--ni¡rth grade mathornatics = 0.392u From those correLations,

the conclusion made was that attitude tol¡ards mathematics T¡Ias

much more highly corrolated to aehlevement in the dependont vari-

abIe, as welJ. as to the indepondent variable, for females than for

rnales" Aiken and Dreger (t96L) aruived at the sjmilar conclusion

i¡ their studyu as reported j¡r Chapter II"

Selection of Indopendent VariaT¡les as Predictors for the Females

and Males of the Total Population Sample

The stepwiso rogression analysls findings for females are

roported ín Table ) on page 6)u and for males in lable 10 on

pago 64" irltrile testlng the j¡rerease i¡ varianee for statistical

slgnificance through entering additional variables, only the

grade eight mathematies score contributed significantly for males"

For femalesu tJ:e three variables¡ grade eight nathematics, Iowa

Algebra Aptitude Testu and llath Attitude Scalo, contributed



Stepr^rise Regression Findings for Females trYom the
Complete Population Sample

Step Variable Per Cent Variance Standard Llror of
No" Êrtered Accounted For Predicted. Variable

1 Grade I
Mathematics 55"922 L"002

2 Ior,ra /+lgebra
Aptitude Test 64,?50 0"901

TaÞ.]e 9

3 iviath Attitude
Seale

lþ DAT l{u¡rerical-
Abi r itrU'

5 DAT Verba1
Reasoni:ng 70 " 596 0"840

6t

6? "gB0

70.507

0"865

0"835



Stepwise Regression Findings
Complete Population

Step
l{o.

Variable
Þrtered

Table 10

Grade I
Mathematies

DAT Numerieal
AbiJity

Math Attitude
Scale

for,ra Algebra
Aptitude Test

DAT Verbal
Reasoni:rg

Per Cent Variance
Accor.rnted For

for i'Íales Flon the
Sarnple

4

57,907

6It.

Standard Eruor of
hedicted Variable

60"764

62,959

64,065

0.908

(rt+û?A

0,882

o"862

0"854

0,856



signífícantly to the varranceu

conducted at the u01 level"

Another interestj¡g observation was that for males with the

fivo variables usedu 6l+,4 por cent of the variance could be accounted

for; for tJre femalesu 70"6 per cent of the varianee could be accounted

foru This zupported Jacobs' (L959) finding that for high school

studentsu femalos werer for the rnost parbe a more predietable

group than maleso

Selectlglr _of !þe. Independent Vari,ables a.s Sgdictors fol lig]es and

Females From the Population Sample

The tests for significance were all

Sjnce the grade eight mathematics grade r¿as the only vari--

able that contributed significantly to tÀe variance for males¡ tho

regression equation contaj¡ed only this one variable in equation

(4) r^¡-rttr a standa::d error of 0"908 a¡d 57"9 per cent of the variance

aecounted foru

65

T-n equation (¿l)u T = grade ni:re mathenatics grade and X,

= grade eight mathematics grade,

The best prediction equation for females developed from

the stepr^rise regression technique r.ras equation (¡ ) *ittt a standard

error of 0"865 and 67.8 per cent of the varianco accounted for,

(4)r=0"836x1 +0.505"

Ir this equationu T = grade nine mathematics grader X, =

grado eight mathenaties gradeu X4 = Ior"a -trlgebra Aptitude lest,

and X, = Math Attitude Scale'

The above equatlons are presented for comparj:son purposes

only with equation (t) for the eomplete sample" I'jo predÍctions

(5) v = 0"484x, + o"045xu + 0"019x5' 2.06L"
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werê attempted using the above equations since for males, equation

(4) accounted for less variance than equation (1) and i-n the caso

of fenralos, equation (5) accou¡ted for 67"8 per centu while equa-

tion (1) accounted for 67 "3 per cent of the vari-anee; this r,ras

not a signifícant dj-fference"

Sirnple CorreLation Coefficients and I'leans for tho Brtire Qrade l{ine

Population of Stovenson Ju¡ior High School

At Stevenson Junior High Schoolu there r.¡ere Bb grade n5-ne

studonts duri¡g t}.e L970-71 school J¡earo of this total nurnberu

some were absent during testing days for this study and some stu-

dents transferued during the school year r+hich allorved on].y 7L

studeirts to participate j¡ this study" tho stepwiso regression

technique r.ras applied to the data fron the 71 students, and the

neans are presented in Table 1L on page 67" The correLation

matrix ís found in Table L2 on p.ge 68 
"

As principals of school-s participating rn this study were

assured that no eomparisons between schools or between a parti-

cular sehoolus and the Division¡s means r¡ould be madee Dorrê âro

presented here with roference to Tables 2 or LL,

Or coäparing the correlation matrlx for the complete popu-

lation sample and that for Stevenson Junior High students (Îables

3 atñ t2), sorne j¡rterestirrg observations were fou¡do First, except

for the I'{ath Attitude Scale, all comelation coefficients were

Jower for the Stevenson students in eomparison to the conrplete

sample. this could have accounted for the Stevenson studentss



Ifeans of the Independent and Dependent Variables
for AIL Grade I'ii¡e Mathematics Students

of Stevenson Junior High

Grade B Mathenatics

DAT Verbal Reasoning

Variabl-e

lable 11

DAT Numerical AbiJity

Ior^ra Algebra Aptitude Test

tviath Attitude Scale

Grade 9 Mathematj-cs

6Z

Mean

3"14t

5t"775

35"225

tß"2æ

60,732

2,887



Simple CorreLatlon }fatrix for AIL Grade Nj¡e
Mathematics Students of Stevenson

Junior lligh School

labIe 12

DAT
Grade B Verbal
Maths, Reasu

Grade 8
Maths"

DAT
Verbal
Reas, 0"387

DAT
Nu:nu
AbiJ-ity 0"668

Ior.la A1g"
.A,ptitude
Test 0,505

Math
Attitude
Scale 0"Y0

L "000

DAT Iowa
Numu Algn Apt"

Abi:l j ty Test

1 "000

68

Math
Attitude Grade t

ScaLe Mathsu

0"492 1"000

Grade P
Maths"

o"¿l7B 0"587

0"262

0"0+9

1"000

0"555

0,402

O,3BB

o"6gt 0"595

1"000

0'596 1"000
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being less predictable (as seen jn Table 13)u than the conplete

sample"

Also j¡ conparing Tables 3 and tLs tt r^ras seen that the

conelation coefficients involvhg attitude wore consistently

higher for the Stevenson students than for the complete sample"

Therefore, the conclusion r"ras made that the attitude torvard.s

¡ratÀematics of the students of Stevenson Junior High Schoo1 affected

their porfontance in mathematies and the related aptitudes testedu

more than for students from the complote population sanple"

Table 12 demonstrated that the correl¿tion coeffi-cients

for DAT Numerical Ability and grade eight mathematics r,rith grade

nlne mathematics were higbest and almost the equal, vùiJ.e the

coefficients for the Iolça Àlgebra Aptitude Test and }iath Attitude

Seale with grade nine mathemati-cs T.rere almost equalu and differed

only slightly from the tr'¡o mentioned aboven

Selection of lndopendent Vari.ables as kedictors--All Grade i$ine

Mathematics Students i¡r Stevenson Jirnior Hi-sh Sehool

The stepvrise regression analysis findJrrgs for tho students

of Stevenson Juior High School are found j¡r lable 1l on page 70

T:r comparing Tables 4 and 13, it hras seen that, for the

complete population sampleu tJ:e grade eight nathematics grade

accou¡rted for the greatest amount of the variance ur the grade

nino mathematics grade" However, for tho students j-rr Stevenson

Jr:¡ior liigh School, tho DAT Numerical Àbility lest accounted for

the greatest amount of the varianceo For those studentse the

correlations of those variables r+ith the grade ni¡e mathematj-cs



Stepr^rise Regression Fjndings for AlJ. Grade i'h¡e
Mathematics Students of Stevenson

Junior High School

Step Variable Per Cent Varlanco St¿ndard Error of
No" Ðrtered Accounted For fuedicted Variable

Ieþlq-13

L DAT ltlumerical
AbiJ-ity

2 I'fath Attitude
Sca1e

3 Iorra Algobra
Aptitude Test 58,723 0"71,6

l+ Grade B
Mathematics

5 DAT Verbal
Reasoning

70

47 
"?L9

54,24L

0,793

6L"L6+

0"7+8

61""1?3

0,699

0,705



grades were the híghest of any of the ildependent rrith dependent

variable coruel¿tions,

The only variablos ldxich contributed signiJicantly to the

variance accou¡ted for, from the step'rise regrossion analysise

were the DAT t''¡-umerical Abilityu Iowa Algebra Aptitude Testu ar:d

the I'iath Attitude Sca1e" The resulting equation r,es equation

(6) u:ith a star¡dard error of 0"716, r.ñiIe 58"? per cent of the

varian:ce r,ras accounted forn

T¡ the above equation e Y represented the grade nj:'re mathe-

natics graden X, renresented the DAT I'iurnerícal AbiJ.ity Testr XU

represented the Ioi,ra Algebra Aptitude lest, and X, represented

the l{ath Atti-bude Sealen

Four students from tho grade ni¡re Stevenson Junior High

Sehool popul"a,tion were selected at random¡ and equation (1) from

page 54 and equation (6) were used to prediet thej¡ grade nine

mathematics grade points, Table 14 on TÞge 72 gives the rosults

and the average difference from the reported grade point r.¡as for:nd

to be 0"220 us:ng equation (6), and 0.292 using equation (1),

Those differenees r^rere very srna3-L and from this sample, it would

appear that the equation for the complete population sample r,ras

very noarly as good a predictive i¡¡strument as r^ras the equation

developed for Stevenson Junior High School studentse somo of whieh

r.¡ore included ix the eonplete population sarnpleu

(6) T = 0"015x, + 0,025x4 + 0,019x5 - 0u040"

7L



Predicted Grade Ni¡e l,lathe¡rati-cs Grades for Students
of Stevenson Junior High School

Using Equations(f ) and (2)

Student
No"

200

zLL

310

292

lable 14

Sex
Per Cent Reported

Grade Grade Poi¡t

-t¡

I'i

65

F

73

72

M

5L

6L

Predicted Grade Poi¡t
@)

4

2,923

3"479

2"220

2"0632

2"836

3"300

1"814

L"882



Separate expectancy tables were constructed for the com-

plete po¡mlation sample, and for tbe studonts of Stevenson Junior

High School, The l¡riter, only constructed those tables which he

considered to be usefuL as predictive devices, based on their

correlation coefficientsu The tables for the complete poprrlation

sample are presented firstr follolrcd by those for the Stevenson

Junior High School students,

Pr_edicI,i-on B.aj;gi_olr_th.e-.Glad_e Ei,eht I'iatþ-emaf,icg 9r.a$g-for. f'he CgU-

nlete Population Sarnple r,rrth Expeetancy Tables

FTNDII'IGS OF lHE EXPECTAI{CT TABLE I\]VBSTIGATÏOI'I

Si¡rce the single correlati.on coefficient for the grade

eight natirematics grade to grade nrne mathematics rnras found to

be the largest (r = 0"1J4), it, was expected that Table 1/ on page

78 would be the most reliable j¡r predicting a student¡s chances

of zuccess :¡r grade nj¡e mathematics (algebra)" The prediction

of performance based on aIL the expoctaney tables to be discussed

is presented j¡r te¡:ns of the probabil¡tyu expressed as a number

of chances in a hundredr of a student obtainj¡g a seore as great

âss or greator than, a spocific dependont varj.able score" AL1

predictions lære based on the popuLation sample for l¡hieh the

expectaney tables T.rere constructed,

-An exarnple using Table 15 could be tho case r.^¡here a student

received a grade of D j:r grade eight urathematj-cs' The student

could then be told that on the basis of this study, he has a 61

per cent chance of achioving a Ds a ]0 per cont chance of achiewrng

a C, arrd a tZ per cent ehanee of aehieving a B grado in an all-
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Complete Populatlon Sample

Grade Nlne Mattrematies Expect*ncy Table Based on
DAT Nunerical AbjLity Test

DAT
Num" AbSlity
Pereentlle

lable 15

90-99

B0-89

70-79

6o-69

50-59

4049

30-39

20-29

L0-19

0-9

Total N=

Grade 9 l"]ath" Grade

L6

L5

L7

L3

L5

2L

t5

LB

1B

21-

DC

94

93

L00

100

100

100

53

6Z

72

61,

7t+

9L+

93

100

85

80

8L

53

))

33

28

B1

87

1-00

77

53

33

40

22

L7

B1

6?

65

23

20

5

7

11

6

Median
Grade

L69



algebra programo The siudent could also be told of the ex-bre¡nes

l¡here it is very unli-kely he r+ould. achieve a:r A a,nd, he cou-}d even

fail the all-algebra cou.rse. This t¡,pe of a pred-ic,uj-on is very

wide open end leaves a great xla.ny Þossibilities for tire stuclent 
"

lf he chooses to r¡ork hard, tho student referred to could even

aehieve a B gradeu r*'lu:rerous other examples coulcl be cited¡ using

the sane ta,bleu

hedictio_4 þased on D-t-T i{umeriea} Abilit

P.opulation,Sanp_Le r,rith &ipect¿lcy îables

rt is worth menti-oni¡rg to the studont that a prediction

basod on one expectancy table should not be consid.o:..ec1 alone, but

i:r eonjunction rrrith as lrany other tables as are availablo" For

example, from Table 1J based on the population sample studied,

if a student achieved a perceniile rating betr,¡een 40 and. ?9, he

would have a 100 por cent chance of passing the grade nine mathe-

maties course (algebra), l¡hil-e i-f any other rati_ng r.¡ere achieved.,

there l¡ould be a possibility the student couLd. faiL the grade nine

course" This seens a rathez. strange pred.iction, but it must be

stressed to the student that, based on the sample consj.dere.J,

this is what could be expeetedu This exanple shor+s the need. for
more than one table to be used. in counserjrrg and. poi¡lts out one

advantage of the regression equations developed. in tJris study,

where usually the predi-ction rras based. on more than one ind.ependeni

variablo"

Table 15 demonstrates that a student lrith a high percenti-Le

rating could faj-l- the grade nirro algebra course; also, a student

75



with a 1or,¡ ra.tjng could pass tho courses

Prgd-lstioIr, Be.s-ed-gn !,þe Ior.la Af-ggþfa ¡lptj-tlid.e tþt, Frgpjhs.-Com,gl_q!-e-

Po"l¡u1-p.& j€il*lÞlllr.ple

lable 16 on F,.ge ?? sho.,,¡s tha-L, i^f a student received a

rar,r seore of rl0 or bettei oir tho Tor.ru. Algebra Aptitude Test, and.

L42 or 169 strcLents in the study achieved this score, that siud.eni

would have so;ne chance of aehj-evj¡g an A grad.e in gra.de nine algebrao

although the chaircos r+ouId djminish as the rar.,r scoï'e on üre rol¡a

Algebra Aptitude lest becomes lor.¡e?u rn this table, as one pro-

ceeds j-rr any ror+ from left, to righte the numbors decrease except

for the 2O-Z) tow" This could be due to the s¡ra]-l nrrmber of students

fou¡d i¡¡ this rol.¡.
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Conrplete Populatlon Sample

Grade Nine blatheinatics Dxpectancy Table Based on
Iowa Algebra Aptltude Test

Ior¡a
R¿w Seoro

Table 16

70-79

60-69

50-59

t+049

30-39

20-29

t0-Lg

0-9

Total N=

6

39

5z

t+j

26

3

0

0

L69

Grade 9 Math" Grade
Ð

100

100

Bg

7t+

58

33

100

98

75

37

3L

33

?7

L00

87

46

3o

t2

A

83

6+

t9

9

Median
Grade

.4.

A

c+

D

D

E



Grade Nine l{athernatics Expectancy lable Based on
Grade Ltght I'tathematics Grade Poj¡rt

Grade B

Mathso Grade

Cørplete Popr-rlation Sanple

Tabl_e 17

A42
840
c40
D33
EL4

Total I{= L69

Grade 9 l/rath" Grado
D

100

93

93

6t

2L

7B

100

BB

58

30

L

B8

75

25

L2

A

6?

40

ivledian
Grade

A

B

c

D

E



hediction Based on lkpoctancy lables From the Stevenson Junior

Hieh School Students

FINDINGS oF lHE STEVEI{SOI\ï JUNIOR

HTGH SCHOOL INVESTIGATION

Tables 18 through 21 consist of four expectancy tables

derived from the resuLts for the students of Stevenson Junior

IÏigh School" As lras reported on page 68, the conelation coef-

ficients relating the independent and dependent variables showed

tr+o pairs clustered togetheru These r¿ere the DAT Nu¡rerical Ability

r,rith grade eight mathematics, and the Ïoi¡a Algebra Aptitude Test

lrrth the Math Attitude Scale" Thereforer these pairs of tables

r+j-LL have approxirnately equal reliabitity, *iti, the ÐAT Numerícal

Ability to grade eight ¡ratheanatics being slightly more reliable,

these expectancy tables should be better predi-ctive instzrrments

for Stevenson Junior High School i¡ that they were derived from

resuLts of students from that sehool aloneo As a result, they

should reflect any trai.ts rùich rright be unique to this school

as a part of the St" Jarnes-Assi¡iboia School Dlvj-sj-on"

ûrce agai:ne it should be stressed that these tables should

not be used singly, but in conjunction with other expectancy tables

or regrossion equationsu
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Stevenson Junlor High School

Grade Ni¡re Mathematics kpectancy Tab3-e Based
on Ior¡"a Àlgebra .A,ptitude lest

70-79 1 100 1oo too 100 A

60-69 10 loo 1oo 6o 30 B
{J
(¿¡

,9 50-59 26 Yz ?? 3L 12 c

t uo4g i,6 r.oo ttq 6 D
.lJO

äã .,o-3s t5 Bo ii L3 D

flã 20-29 3 66 33 D
-oË
$ 1o-le
u
Ê o-9
oH

Total N= 7t

Tab1e. 1.8

G_raù¡-9 I'latþ. Grade Median
NÐCBAGrade

80



Stevenson Junior High School

Grade Níne I'fattrematics Expectancy lab1e Based
on l{ath Attitude Scale

go-gg 4 100 loo 1oo 50 A

Bo-89 4 t oo 100 100 25 B

@ 70-79 t3 1oo 77 39 B C
t{
o
s 60-69 L9 Bg ?4 26 t6 c

þg 50-59 L? loo 58 c
o
d tto49 L2 75 25 D
c)(/)

o 30-39 4 L00 25 D
dá
fi 20-29 3 1oo 25 D

È

{Js 0-9

labIo 19

G-rade 9 l'fath" Gl'.aslg i"ledian
NDCBAGTade

8L

Total N= 7t



Stevenson Junior High School

Grade lüine Mathematics Expeetancy TabLe Based
on Eighth Grade l{athenatics Grade

raþ19 ?0

o
rd
cúOt{dc5

ql
f{(')(5o

'rl,q {rÐ(t
dd
boo.rl -ltrl {r

(ü

At3
BL2
c26
DL2
EB

lotal N= ?L

Grade p Mattr" Grade

100

100

9z

75

8B

82

100

9z

62

t7

z5

A

77

33

L5

3L

L7

4

Median
Grade

B

c

D

D

D



Stevenson Junj.or Hígh School

Grade Nlne l"lathenatics Expeetancy Table Based
on DAT Numerlcal Abrlity lest

Table 21

90-99 3

80-89 5

70-79 3

6o-69 4

50-59 6

t+o-Ltg B

30-39 9

20-29 10

10-tg lt
o-9 rz

Total N= 71,

Þ¡+.d
rl .!4

4Æ
FIO
cû r-l
O .r{.rl +Jt{Éoo
FflãE
H
É

Grade p I'lath" Grade

100 100

100 100

100 100

100 75

100 100

100 75

78 56

100 50

9L 45

75 25

83

100

100

100

5o

L7

t3

22

A

33

6o

33

Median
Grade

B

A

B

B

c

c

c

D

D

D



FINDïNGS B.A.SED 0N A COI{PARISOI{ 0F T}lE T1^i0 PREDICTIOI{ TECIil{IQUES

FOR THE COI{PLETE POPUI"A.TTON SAI4PIfi

the comparison of the tr^¡o teehniques of regression equatlons

and expectancy tables makes roference only to that part of the

study doaling lrith the eomplete population saniple" .Any conclusions

wlth respect to the sub-studies camied out would be repetitious"

Using equation (1) trom page 54 as the predictive instru-

mentu the predicted grade points were found to be quite close to

the aetual studentsr grades, The average difference betr¡een the

tr"¡o scores was fou¡d to be 0"441u which was considerably less

than the standard error of estjmateu 0"81t predicted" However,

i¡ the long mn, the standard error must be considered" The stanCard

error irnplied that given a sot of i:rdopendont variablesr grados and

scorose a grade point of X plus or minus 0"839 would be predicted

as an actual mark for 68 p"" cont of t-he students" thereforeu a

regression equation would not predict an actual mark but a mark

l^r¿thin a band of marks or scores" I¡r the case cited above, the

range ¡¡ould be 1.ó78 grade points¡ lrith the predicted score rnost

l1kely to fal-L i¡r the middle of the rangoo

The objoct of regression prediction is to account for tÀe

greatest amount of the variance possible with the smallest standard-

orroro Howevor, j:r cleali¡g with hurnan beings, a very s¡rall standard

error rn¡ould be difficult to achieveu Thusu j¡ a counseling situa-

tionu r^¡e would do i.rel-l to predict a ¡rark i.¡ithjx a range rather

than a specific mark" the useful:ress of regression equations

would be quite dependent on the interpretation given to the studentu

g+
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and a counselor using thls device should be wel-L trai¡ed i¡r this

area o

The expectancy tables do not give quito as restrieted a

picture for counseling" For exampleu refering to Table 1/ on page

78, a student uûro, in grade eight matÀematics received a fj¡aI
grade of B could be advised of having a 93 per cent chance of

passilg the grado njne mathematics course based on mainly algebra

eontentn He could also be told he has en BB per cent chance of

achieving a C grade, a 75 per cent chance of achieving a B gradeu

and a 40 per cent chance of achiev5ng a grade of å.. This situa-

tion should sho¡,¡ the student the i¡rcreasj¡g arnount of r,¡ork necessary

as he sets his goal from the D, cu Bu or A lrcssibilitles predicted

based on the sarnple studied" ït may be more advantagoous for the

studont to choose less theoretical topics as his olectivesu rather

than those wh:ich are strictly algebra,

As Tables L8, Lgs 2Q, and 21 r^rere exanlrredu differences

betr,¡een these tabLos and those for the complete populati-on sample

were foundu trn the latter tables¡ the nurnbers generally decreased.

as one read down and fron left to right, In the forrneru this

pattern r+as not strictry adhered tou this phenomenon could be

aceorurted for by the Stevenson studentsu being found less pre-

díctable than the complete sample as has alroady been reported"

ït is suggosted that if at all possibles the counselor should not

restrict hjmself to rogression equations or expeetancy tables,

but rathoru he should use both devices i¡r ord.er to estabrish

which is preferred by the studont" Once this has been deterrnirrod,



he then could give the studont further l¡fonnation on this type

of prediction devl-ce ancì. thus make the predictions more meaning-

ful to the studont"

SU}NMRY

In this chapteru the findings of the investlgation were

reported" Fírst, the fj¡drngs of the stepraise Pêgression procedures

trere reported for the cornplete populatj.on sample, males and fenales

of the poprrlation sampleu and the entire grade ni:ae po¡mlatj-on of

Stevenson Junior High School" Second, the fi¡rdings of the expectancy

tabl-e investigation rvere reported for the cornpleto poprrlation

sample and for the spocial Stevenson Jmior High School study"

This chapter was conclud.ed r,rith a comparison of the relative use-

ful¡ress of the tr,,ro predictive deviees i¡r the situation r+here a

student is counseled as to whother i:r the elective section of his

grade ni:re niathomati.cs progra.ne he should conti¡ue with algebra

toples or seek other areas of study in which the chance and succoss

would appear more promising"

T:r Chapter V, a surmary of the findings r^rilJ. be presentecl

and the implications of the fi¡rdlngs discussed"
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This chapter contai¡rs a revier,¡ of tho study, follor"¡ed

by a presentatj-on of the major filclings based on {*re i¡rformation

as found j¡r Tables 2 Lo 2t, Chapter fV" The conclusions based on

this data are then presented to complernent the objeetives and

major findings of the study"

Lastly, recommendations are made for future study in order

to explaÍ:r minor d.iscrepancies not already aceounted for, and to

jnclude other variables that possibly affect gra.de nlne mathe-

maties achievemento

REVII'Tt'J OF TTIE STUDY

SU'I'IART AI{D CONCUJSÏONS

Chapter V

This stud.y T/¡as concer:red with the prediction of students I

academie performance in a basic algebra courseo The significance

of the study is based on the change in the grade nj¡e mathernatics

curuiculu¡n boing instituted by the Department of Education j¡r

I'fanitoba schools in Septemboru L97t, At this timeo a grade nine

mathematics courso wiLL be authorizod consisti:rg of a nrandatory

elementary algebra section involvrng one-half of the school ¡'6¿¡

and an elective soction of many varied topics fronr r,¡hich the stu-

dent ¿rrd toacher can choose topics for study during the latter

half of the school year" Tho maj¡ purposo of this study was to

develop prediction instmments r+hich r,¡ould be useful to the student
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and teachor jn helpi-ng tho student decide r^¡hother to continue

with algebra topics as the oloctives, thus preparing himself for

Iuiathematies 100 il grado 10 or selecting more general topics il

applied mathematicsu thus preparing himself for i"fathematics 101

or somo other l-ess theoretical mathernatics coupseo

At mid-year of the studentts grade nj¡e progra:n, the

student does not have to decide on his matåematj-es program for

grade 100 but sj¡rce one-half of his grade nj¡e course consists

of options to prepare for furtl:er studyu it is hoped the student

wjIL be able to decide general.ly his program for grade 10 based

on reliable predictive i¡rstruments developed j-ir this study"

the study developed predi-ction equations from the step-

wise regression procedure and expectancy tables based on the j¡-

dependent vari.ables with the highest coruelation coeffj.cients

to the dependent variable" Through the studye regression equations

r"'ere developed for the cornplete population sampleu rnal-es and

females of the population sample a and aLL the grade nj:te mathe-

matics students of Stevenson Junior lligh School" Studentsr actual

and predicted grade po:nts were compared j¡ order to ostablish the

useful:ress of the instrr¡rients developed"

The second rnethod of prediction developed l,¡.as that of

expectancy tabl-es" Through this methoCu the object vras to develop

an j¡rstrument l+hich l¡ould predict acadernic aehievement in a lsss

restricting lJay than the regression equations" The expectancy

table expresses the studentr s probability to achieve a specific

grade or better as a number of chanees out of a hundred"
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. The study concfuded r.rith a conparison of the tr+o t¡,pos of

pred.ietive i:rstruinents developed in e:r attempt to establish their
relative usefuf¡toss jr¡ a counseU-ng situatíon"

The najor find.i:rgs of the study wj_lJ- be preseirted i¡ re-

lation to pred.iction based on the stepwise regression proced.uro

and to preCiction based on the expec-Lancy tables"

fued-iction Based on Step.l.rr-se Reqression

The stepi.rrso regression procedure gave correl-ation coef-

ficients errd regression equations. These findings âTo sunrrlarized

as follor'¡s:

(f ) tr¡itf, the i:rdependen'b variables of grade eigh,r; mathe-

matics, DAT irl-u¡nerical Ability, I'iath Attitude sca1.e, and the Tor.r¿

Àlgebra Apti-tude Test as predictorss 67,3 per cent of the variancs

of the dependent variable, grad.e nine mathonatics, rra.s accou¡rted.

for, (See Table 4, pge J),)
(e ) f¡ the main part, of tho stud.y i:rvolvi-ng üre co,nplete

population sampleu the eighth grado mathemaiies grade alone accou:rted

for the greatest portion of the variance"

ß ) tir" mean for fe¡aales for the DAT ltumerical Abj-l-ity Test

was ))"6O5u l¡hiIs tjre same mean for rnales was 50"511" the differenea

in these trqo means r.ras statistically significant.

(4) I^hen the ¡rales and. fenales from the conplote population

sarnple r.¡ere considered separately a-nd the simple correlation coeffi-

cients lrith the v-aria.bles exami:redu the corr.elation for fe:nales of

MÂJOR F]NDT'JGS
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ettitude tor.¡¿.rds rnathematics r.¡j-th grade nj¡e r,rathematics a.chieve-

ment r,¡as for:¡d tò ¡e O,6L5n The cogela'¿ion foz'mal-es ivith the se.¡ne

variable r^ias found to be 0"392,

(5) i'üt"" the ¡ial-es a¡rci fernal-es frorn the comple'bo population

sa:nple Ì.rore consiciered. sepa.ratel-y wrth the five i:id-epend.ent va.ri-

ables? ?0"6 per cent of the varianeo jn the depencì-en'b variable_-,

lras accoun-red for in the case of fenal.es¡ l.:hile 64"4 per cent of

tho variance tÉs accou¡r'Led for i-n the case of nales.

(6) f¡, the special sub-study involvi-rrg all grado njne methe-

matics students fronr Stevenson Junior High School, the equa'r,ion

dovel-oped preCicted grado nine raathe¡ratics achieve¡nent for s'r"udent,s

from this schooL only slightly beti;er than by the equation developed

from the eompleto po1rula',"ion setttple " îhe avêre.ge di-fferonce betrnreen

actual a.nd predicted grade points for these tr+o eqnations r,¡as

O,29? for the corlplete population sarrple equation and 0o220 for

the special one-school equatlon"

(Z) ttr" D-{T Verbal Reasonj:lg score r.¡as found to have the

lor+est correlations with the depondent variable for aLL groups

considered and did not eontribute signifieantly as the stepr.rise

regression procedure developed the regressi-on equations.

Caution shouLd be exercised i¡ cornparing the predicted

to the actual grade points j¡r that the ac'uual- is given only to

one significent figure r¡hil-e the predieted is oxpressed. to fou.r'

signifi-cant figures 
"

Prediction Ba.sed on the Expoctancy Tabl-es

The major finclings fro:n the expectenc¡r tables investiga-

tion are sulirÍarized as fo].]-oris:



(t) The expectancy table, developed. on the basis oÍ grade

eight ¡ra-bherratics achieverient foz. ihe conpl-ete popul-ation sa-n:pl-e,

should be of the greatest vafue as a predict-ive device si::ce the

eighth grad.e m¿.the:na',-rcs coz'rel-ation to nj¡rih gracie ¡lathe:natics

¡¡as the highest of a::-v irdependent, to d.ependent variable aL o,Jj4"
(See Tabl e 3 o Þa-ge J2) 

"

(e) n. expecta:rcJ, tables rnost reliable for. pz.edieting

grade nj¡e ¡aathematics achievement fo:' the stevenson Jrurio:. Tiigh

school stud-ents r,¡ere fomd to be those based on the Dr\T i,j-u¡rerical

Abii.ity Test and eigh-,,h grad.e mathe¡natics achievement resulting

from coryelations oî O"6gt arrd Oo64.p respectivel¡,, l.nth the de-

pendent variable.

coi{c]xsIONS

follor¡s ¡

(f ) zunctional regression equatìons r.rere established based

on the grade eight nathenatics gracÌes, DÄT Numericar Ability test¡
rona .[lgebra a,p'r,itucie Tesi, and l.Íath .å,ttitu-de scale" Tho D.å.T

verbal Reasoning Tes-r, did not con-r,ribut,e signifiea:rtly to the

equ-ationso These equaiions r"¡i-i-l be a va_1uable tool for use in
predictiag perforrnance j¡r grado nine algebra"

(z) Erpectanc;r tab'l es 
'¡ero 

devoloped., based on the vari-
ables listed in ilumber(1)aboveo sj¡ce the DAT verba.l Reasoning

Test did not con'r.ribut,e signifieantly in the analysis, an expectancy

table lias not constructed for this variable"

The concfusions based on t^Ìre findings are suamarizec as
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ß) kt comy>ar)ng regression equa-bions and. expectartey tables

as techniques of pred.ictionc it coul-cl not be estebl-isheci r,rhether

one pred.icr'j,on i¡s'trr-l-rnent r,¡es more effective than the othern

usi:ig s'r,ep'rrse regression, a si:rgl-e va.riablo never accorrntec.

for as mu-eh of íhe va;¡íenco i:r the clepend.ent variable as e coìn-

bj:ration of irrd-epenclen'u variables diä" Thereforee an expectancy

table should no'b be used- sirrgly, but i:: conju:rction r.rith other

tables, equations, or bo'ch, predicting success in the same variableo

the cou¡rselor may fi¡d the student prefers the jnfortnation

suppS.ied by one of the predieti-on devices over the other, Both

devices have advantages and the student in eonjunction r.rith tl:e

cotrnsel-or could decide r.¡hích j:rstzrrment y1elds more heJ-pful jnfor-

¡aationo

(4) tfre grade eight, ¡rathematics grade is the best single

predictor of grad.e ni:re algebra achievernent"

(5) ffre femalesr attitud.es toward- mathe¡iatics is noro

significant in predicting achievernent j¡ grade nine algebra tha:r

1s the ¡nales¡ attitudes"

(6) ¡r predicting aehievement in grad.e nine algebra, fernales

are more predictable than males.

Q) lt is not necossary to este.blish regression equations

fro¡n a schooL j¡dividually; a random sarrrple chosen from each sehool

J¡ a division r'rj-Ll fonn a basis for prediction alnost as rue]-l"

RECC['["JEÌ'IÐ.{1IOì{S FOR FURTHER STUDY

Based on the findi:,rgs of this stucly, the follovring roeom-



93

mendations are made for furthor study j¡ the prediction field:
(f) ¿ftfrough in the case of the complete population sample,

67,5 pov eent of the vari-ance Tras aceounted for in the depend.ent

variable r.ritjr a standard error of 0.840 using the five independent

variables of this study, porhaps further testing could bo done

with non-cognitive measures of academie perform€J1c€o Areas looked'

into might j:rclude measures of study habits, intorests, and motivatlon"

(Z) S::lee the per cent of variance accor.¡nted for in the

female group r^ras larger than that of the males of the poprrlation

sanple, further study could be done to deterrnjne j-f this phenomenon

1s more generally true i¡r acade¡nie ondoavors and r,ihy this m:ight

bo soo

(:) A significant di-fferenee betrqeen male and female scores

on the DAT Numerical Ability Test was found. To discover rrhy this

occurred and if it is true beyond tJris experlrnental situation,

further study is reconqnendedu

(4) zurtfrer stucly should be attenrpted to er:plain the di-ffer-

ence fourrd i¡r 'L,he correl¿tion of t{ath Attitude Scale to the nunerous

variables for males vorsus females"

(¡) f:r all p'arts of the regressi-on stud.yu the DAT Verbal

Reasoni¡g Test dj-d not contribute significantly to the dependent

variable variance. f¡r further studies, thi-s variable could. quite

iustifiably be omitted in preference to some of the variables

suggested j¡ Statement (L) of this soction"

(6) û.r the basis of the int'estigations camied out j¡ thj-s

studyr no fir:n conclusion could be drar.m as to l¡hether regression



equations or expectancy tables Ìrere more suítable j¡l a counseling

situation" It is reconmended that further study be carried out

in an attempt to establish rvhich predictive devico is more useful

to the student and counseloru

SU}T'ÍAJIY

The ultimate goal of this stu.dy was to prorride jnformation

of a concrete nature that r,rould enable school counselors or the

cfassroom teacher to offer guidanee to students with respect to

their ehoiee of elective topics from the grado ni¡re mathematics

course j¡ ord.er to prepare tJromselves better for tJ:eir grade 10

mathematics progra¡nu This goal has been net i:r that jlformation

valuable to the studentu cl¿ssroorn teaeher, and counselor has

evolved from this study to aid the student j¡r making appropriate

decisions during his grade nirre yearo
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Bureau of Educati-onal Research and Servlce
State Unlversity if Ior+a
ïowa Cityo ïor,¡a
Uu Sn Au

Gentlemen ¡

JuIy 11., L970

Please rush one specimon set of the Iol¡a
Algebra Aptitude Test" Thís is to be considered
for use 1n a research study to begin irr Septønber
of this yearo Tour irnmediate attention to thís
would be very much appreciated"

Yours sincerely,

t0z

Donald J' Timmer:¡ran



Plro R" A" Ilaclntoshu Superi¡tendent
St" Ja¡res-Assiniboi-a SehpoL Divlsion Nwnber 2
2000 Portage ,Avenue
Viinnipeg 12, Manitoba

Dear Mrn MacÏntoshe

I"iy purposo in writing is to sedcyour ponnission to under-
take a l"laster of Iklucation thesis study 1n our school division"

I have submitted a formal proposal to ny advisoru Mrn
M" MePherson at the University of Manitoba Faculty of Edueationu
and he has approved the plan. A copy of this proposal is enclosod
for your perusal'

Brieflyo the proposal ean be surunarized as follorvs¡

h:rposg - To attempt to establish a prediction instrument
for success in grade P algebra"

Signifie-alrc-e-of-the Stu$y - trr the futuro, there Ís a
strong possibility that two mathematics courses vrill be offered
at the grade p loveI, iueu e algebra and general mathenatics.
Some concrete guidance i¡rstrument would then be helpful to aid
the students in selecting hls courseo

Predictors to be Considered -

September L7, L970

t03

(a) çrade B mathematics grade polnt averagee

(U) fowa Algebra AptÍtude Tosto

(e) O:¡ferential Aptitude Test (Verbal Reasoning zub-

(a) Oifferential Aptitude Test (l'lumerical Abllity sub-

(e) uatir Attitude scaleu

test),

test ) "



Mrn Rn A, Melntosh

Th.o. Popul¿tion - Oee class wjll be selocted at random
frorn each of the fuIL ¡runior high schools in the St" James-Assiniboia
School Divisionr namely Bruce Junior Highe Deer lodge Junior Highu
Golden Gate Junior High, Hedges Junj-or Highu Sansome Junior Highe
and Stevenson Junior High"

AnalysJ-s of_Dats - Anal-ysis of the data wiLL be done by
using a Step-rrise regresslon progra¡r at the Department of Educa-
tion Research Branch,

trr conneetion r.rith this proposalu T would roquest the
followingr

(a) your pornr-isslon to carry out this study in the St. James-
Assiniboia School Division Number 2u

(¡) your pernission to contact the principals of the schools
mentioned for thej¡ approval j¡r including his/her school jn the
studyu

(c) your perrnission to ask the principalsr seeretaries
concerned to record the folJ.or^r5ng data;

(1) Scores of the students¡ grade I mathematics
GOPOA"

(2) Scores of the studentss DAT (Verbal Reasoning
and lilunerical Ability) 

"

I feel certai¡r that the last request ¡+ould ut1l-lze no
more than one hour of the secretarycs ti:neu

Mro Goebel is ful-ly arrare of this proposal as j-t was dis-
cussed rrith him sornetime ago"

Tour approval of tl:ese requests would be greatly appre-
ciated and I look forr,¡ard to hearing from you in this regard at
your earliest conveniencou

Yours truly,

-2- September L?u L970
1dr

Donald J" Îi¡imerman



The St. Jarnes-,Assiniboia School Division No. 2
BOAFD OFFICÊ_2OOO POFTAGE ,/\VENUE . ST, JAMES 12 . MAN¡TQB,A " PHONË AAA-7S51

October l-, l-970

Mr" D. TÍ-rmnerman,
810 - 1305 Taylor Ave.,
l{innipeg 9, Man.

Sir:

Pl-ease consider this perrnission to undertake
the Master of Education thesis study in bur school- division.
I understand that the purpose of the study is to attempt to
establish a prediction instrument for success i-n grade nine
aJ-gebra and that it has significance-for this division in-
asmuch as there J-s a possibility that trr¡o grade nine mathema-
tics courses will be deveì-oped.

You herewith have permission to contact principals
of the school-s for the purpose of arranging to select, at
random, cfasses for use in the study and to arrange to have the
necessary data typed out in the schools.

It is understood that you wiì-J- make the results
of your study avail-abl-e to the divj-sion,

Best wishes,

Yours truly,

t05
SUPERINTEN DENT
R. A. MACINTOSH

SECRETARY.TREASURER
T. C. MACGREGOR

MAINT. SUPERVISOR
L- D. BESTER

Re: Your letter of September l-?th

RAM/mc

R.A. l'{aclntosh,
Superintendent of Schools

1-r



AoD"I. Auxlliary Rrblications Project,
Pkroto Duplieation Service
Iibrary of Congress
Washington ?5s D" Cu

Dear Slrss

October 2, L970

As I am presently engaged i¡ work on a thesis
toward.s a Master of Education degreo at the University
of Ma¡rltobau T would request the follor,r5ngr

(1) a copy of the Math Attltude Sealo (Docu-
ment No, 6fu5)e for which I enclose #I"25"

(2) pormissj-on to use the above j¡r the study
being undertaken j¡ connection with the
aforenentioned thesisu

thank you"

Tours truly,

t06

Donald J' Ti¡nrnernan



Sep! _to;

Mr" D" Stefar¡son
Bruce Junlor High School
lJO Booth Drive
htinnipeg 12s Manitoba

Mru J" Penberton
Deer Iodge Junior High School
1970 lless Avenue
Wilnipeg 12, I'ianitoba

Mr" P" Ler¡is
Golden Gate Junlor High Sehool
JlO Brrce Avenue
Winnipeg 12, Manitoba

lulr, Eu hlitoskl
Hedges Junior High Sehool
FairLane and l(nox
Winnipeg 12, Manitoba

l"ÍT" J" Atamanehuk
Ness Junior High School
Jl00 Ness Avenue
lfinnipeg 12u Manltoba

Mru Dn MeKlnnon
Sansomo Junior High School
181 Sa¡rsome Avenue
Winnlpeg 12u l"lanitoba

Mr" 6u Jones
Stevenson Jrxrlor High Schoo1
Si-lver Avenue
Winnipeg 12u Manltoba

Dear

L07

ïour cooperation wÍth regard to the above study has already
been much appreciated,

F\rther d¿ta is now needed i¡r orxler to complete the predictor
variableso Th.e follow5ng scores aro regulred from the recently ad-
ministered Differentlal Aptitude Test, along with the studentsr Grade
VïIï l{athenatics fi¡al mark"

March B, L97L

Verbal Reasoninge expressed as percontile ra.nk
Numorical Ability, expressed as porcentlLe rank
Grado VIII þlathenatics fjnal mark, expressod as

The above items are needod for eaeh student ln
your school"

Re¡ Algebra Prognosise Predicting
First Year .Algebra Achievement
i¡ the St" James-Assi¡iboia
School Ðivision No" 2

I would appreciate recoiving this j¡rforrnation at your earliest
convenionce 

"

Thank you once agail u

ïours truJ-yu

letter gradeo

room of

Donald J " Timmennan



Ifr" Tn M" Carlyle,
Secondary Consultant
Sto James-Assiniboia SchooL Divisi-on Nou 2
2000 Portage Avenue
Wi¡nipeg L2, llanitoba

Dear Ton:

ApriJ L9, t97L

T¡ connection with my thesis studyo the follor,rilg
statistics would be nost useful¡

(1) t{umber of Grade Ð( students at each of the
schools i¡r the Division, excluding O"Eo åfid Special
Education students;

(e) mu mrmbor of Grade IX classes at each sehooln

I would greatly appreciato receiving this inforrna-
tion at your convenience and tha¡rk you in anticipation"

Tours tnrly,

108

Donald J" Tinrner:nan



Sent to¡

Mr" D" Stefanson
Brlce Junior Higb School
lJO Booth Drive
Winnipeg 12, Manitoba

Mr" Ju Penberton
Deer Lodge Junior High School
1.970 i'iess Avenue
l^finnipeg 12, Manltoba

Mr" Pu Lerris
Golden Gate Junlor High School
330 Brrtce Avenue
Ialinnipog f.2, Manitoba

MPu Gu Jones

Mr" Eu hlitoski
Hedges Junior High School
Fairlsne and l0rox
Winnlpeg 12, Manitoba

Mru Ju Ata^manchuk
Ness Jmior High School
ll00 I'less Avenue
Winnlpeg 12e Manitoba

MF" Du l4eKi¡ueon
Sansome Junior Hlgh School
181 Sansome Avenue
lfinnipeg 12e Manitoba

Stevenson Junior High School
Sil-ver Avenue
l,finnlpeg L2 u Manitoba

Dear

PLease accopt my silcere thanks for your immediate responsÉ
to my roquost for DAT results and Grade VIII final mathematics
SCOfOS a

L0g

Nol.¡ ï arn jn need of a general description of the way your
Grado TX classes are stnrcturedu that is, whether they are hetero-
geneous or hornogeneous, etcn

I would appreciate i-f you would give this description in the
space provided at the bottonr of this pago¡ and return to me at
Silver Heights Co3-legiate"

thank you in antlcipation.

Tours truly,

a

April 1,9, L97L

School¡

Number of rogular Grado TX cLasses

Description of Grade D( class st¡rrcture s

Donald J" Timmer¡nan



B" Dj-rections for Adrninistration of fov¡a Algebra

Aptitude Test,

LL0



DIRECTIONS !'0R ADI'ÍII'IISTRATION 0F ïol,fA AI,G]IBRA APTITUDE lESf

To the Superwising Teachers

The Test" The test you r^ril1 be admj¡lsteri-ng today is

the fowa Algebra Aptitude Testo Thls Ís to be part of a thesls

study on hediction of Achievoment in Grade Nine Mathematics"

The class j¡¡ the school chosen to participate in the

study was done on a random basis" Please be assured that the

results of this test wiLL be kept strictly confidential and no

comparisons between schools w'iLL be made"

Thank you for your cooperation in this endeavor"

To the Students¡

Today you will bo r¡riting the Ior,ra .Algebra Aptítude Test"

Tou are to do the best you cene but you are s.ssured that the raark

attaj¡ed on this test wiLI not affeet your mathematics grade in

any l¡¡ayø The rosults of the test ç'eIL be used for researeh ¡rur-

poses only and wj-l-I be kopt strictly eonfldentlal" Alsou no

compari-sons between schools t,rrl-l be made"

Directions for Admi-nistration

ttL

PLease note¡ No marks should be made on tho booklets"

If the scores on standardized tests are to be correctly

irrterpreted, the test must bo admi¡lstered under earefulJy con-

troll.ed conditions. If the diroctions are not followed precisoly,

the test norms r"¡jIL not bo applicable and much of the value of

General Inforrnation s



tLz

the results l¡1LL be lostu

-4, cl,ass perlod of 45 to 50 minutes is required for admi¡lister-

ing the test, Forty minutes of this tfune is actual workSrg ti.:ore

for the teste leaving 5 to 10 mj¡utes for prelirninary activitiesu

dlstributÍng materialse and the reading of directions for the

separate parts of the testu To tjme the test, uso a regular watch

r¡.ith a seeond handu or a stop-r+atch, if one is available.

The foJ-lowing suggesti-ons may be usofu-L to the teacherc

(t) ttave the pupilsg desks cleared and soe that each

prpj-l is supplied nrith a sheet of scratch paper and at least two

pencils,

(Z) f'ol:ow the directions for eaeh test earefulJ.yn See

that al-l- pupiJ.s start ar:d stop in accordanco with your signals"

Each test is timed separately" Do not allor.r the pupiJs to work

ahead and do not per:nft them to return to an unfinished subtest"

If they fjnlsh before tlme 1s called, they are to ¡,¡ait quietly

until directed to take the next test"

(3) th" ti¡ne li¡rits for each test-part should be folloi.¡ed

exactlya

Partl-L4mi¡utes

PartZ-12ni¡rutes

Part3-l0minutes

Part4- 4¡ninutes

As the test booklots and ansÌær sheets are being dis-

tributed, say to the pupilsr

"Do not wrlte on the test booklets" Do your work on

scratch papor and record. your answers on tho speci-al answer sheetu



L1.3

ûr the Ii¡res at tl¡e top of the ansr¡er sheotu ¡rite your name, the

name of our school, and the other l¡dorrnation requested, D0 ÎHIS

NO1¡trl " (Pause )

"Noçr listen carefully and fol-low dlrectionsn Do not begin

work until I say 8G0l s Thls test consists of four parts" You

wiIL be told when to start. and when to stop on eaeh part" I¡Ihen

you come to the end of each part you r,aLL see the words rDo not

turn the page until told to do so"0 lf you fi¡ish work on a part

before time is ea3.ledu you may look over your work on that part

only" Tou may answor an exercise even though you are not absolutely

sure that your answer is correct" But j-f you come to a problem

you cannot solve, omit 1t and come back to it later if you have

ti:ne 
"

"Now look at the special directions on your ansrrer shoet"

Read silently as I read tåese directions to you" They saya

lTo mark your anslror to an exercise, find the set of paral-lel

lines nurnbered the sa¡ne as the problem" Then blacken the space

between tho pair of h¡res uhich corresponds to the a¡rsr.¡er you think

is correct, F1II in tho space between the li¡es by movíng your

pencil polnt back and forthu nrakirrg the ¡nark heavy and darku If
you w'ish to change an answer, erase your first mark conpletely"

Do not make stray marks on the ansr^¡er sheetu e

"Now place your separate answer sheet on your dosk a¡ld

look at the dlrections for Part 1 of the test booklet" Read

silently as I road theso directions to you""



Part 1

o'Bach of the following soquonc€s is mado up according to

some trrle" Addition, subtractionu nrulti-plicationu division, or

various co¡rbinations of these operations are used in foraring each

sequenceo Discover the rule for each sequenco and deeide t¡hich

of the four suggested answers is eorrect as the next ter¡r"

"The answers to this part are to be recorded urrder Part

1 on the answer sheet" The sanple is a¡rss¡ered coruectly" Look

at the samplo and see ho¡¡ it is nrarked" (Pause for a few seconds" )

You wjIL have 14 minutes to l¡ork l4 exercises" Are there any

questions? If not, readye GOt"

At the end of fourteen (14) minutes, say "SÎOP. t\¡rn to

ParL 2 on page 4u"

ParL 2

"Thís section presents four short ]essons" After each

lesson is a set of exorcisesu Read the first lesson and work

tho exercisos i,¡trj-eh follow before going on to the next lesson"

Work oach exercise and comparo your enswer with the suggested

ansÌ^rersn If your anstrer is not among those suggested, choose

answer D, lllot Gívent--ineani¡g that the correct ansr-¡er is not

given"

"The answers to this part are to be recorded rmder Part

2 on the answer sheet, Study the sarnple. (Pause for a fel+

seconds" ) Tou wiLL have 12 mi¡utes to rqork the 16 exercises"

Ready? GOt "

LLLt

l,ltren tho stud.ents have turned to Part 2, says



At the end of twelve (12) mjnutesu såys ,,STOpn Turn to

Part 3 on ¡:age 6u"

?aft 2

hlhen tho studenls have turned to ParL 3e says

"Îhe a¡¡swer to eaeh of those problems is an indieated

addition, subtractj-onu multipricatj-on, divisiorie or combination

of tJrose operations, Study each problem carefully and decide

'what the answer 1s, If none of the suggested answers ls equiva-

lent to yours, choose ansr.rer D, lNot Givenr--ineânj¡lg that the

correct answer is not giveno

"Tou will have 10 mi¡utes to r^¡ork the 20 problems in

Part 3" Ready? GOt"

At the end of ten

Part 4 on ¡rage But'

Part 4

LL5

l¡ihon the students have turned to Part 4u sayr

"Each of these exorcises presents a truo statement about

counti:rg numbers ¡¡hich are represented by the letters X, yu k,

rle or so ïou are to teLL what nust happen to X jJ certain changes

are made fu yu k, m¡ or s and the statement is to remai¡ tr'rrs"

lf there is not enough i:rfonnatj-on given to decj-de rdnat happens

to X, choose answor D, tCannot Te11u8

"You lrilI have four (4) nj¡rutes to answor the 10 questionsu

Ready? GOt "

(10) ¡ni¡rutes, say "ST0P. Turn to



tL6

At the end of four (4) mj¡utesp sa¡r "STOP. This is the

end of the test,"

COI¿ECT THE AI\]SI.IER SHEETS ÂND TF"SI BOOKT,EIS .â.T ONCE"



Cn Test T:rstnfflents
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Name

School-

I,IATH ATTITUDH SCA],E

Please fill in the information above before reading the instructi-ons.

This questionnaire contains a set of statements about the mathematics subjects
you may be taking this year. You are to read carefully the dírections for
the following statements on page 2, and answer them according to the directions
given. This questionnaire asks about your own attitudes and judgønents.
It is not a test, so it i-s very important that you ansller the questions
accordÏìffi ToE own feelings and judgements. Rernember, thi-is questionnaire
is concerned with your attitudes, and it is important that you anshler according
to your own feelings"

IMPORTANT--FeeI- free to arrswer honestly and frankly, as your answers wil-l
be kept confidential and will not be used by anyone in your school.

Sex

ffiNERAL ]NSTRUCTÏONS

NOi¡I TURN TIfl PAGE AND REAN THE

FOLLOW"

Class

Grade

TNSTRUCTIONS TOR THE SET OF STATM,ÍENTS WHTCH



2

Below are a number of statements pupils have made about mathematics. Indicate
how much you agree or disagree with each of these by circling the letter
which represents one of the following expressions"

Strongly Disagree (SD)

l-" I am always under a terrific strain in a math SD D N A SA

class 
"

2" f do not like mathematics, and it scares me SD D N A SA

to have to take it"

3" Mathematics is very interesting to me, and SD D N A SA

I enjoy math courses.

4. Mathematics is fasci-nating and fun" SD D N A SA

5" Mathelatj-cs makes me feel secure, and at SD D N A SA

the same time it is stimulating.

6" My mind goes b1ank, and I am unable to SD D N A SA

ttrink clearly when working math 
"

J" I feel a sense of insecurity when attempting SD D N A SA

mathematics.

8" Mathernatics makes me feel uncomfortable, SD D N A SA

restless, irritable and impatient.

9" The feeling that I have toward mathematics SD D N A SA

is a good feeling.

l-0" Mathematics makes me feel as though f 'm SD D N A SA

lost in a jungle of numbers and cantt find
my way.

11" Mathematics is something which f enjoy a SD D N A SA

great dea-l- 
"

12" When I hear the word math, f have a feeÌing SD D N A SA

of dislike

13, I approach math r,rith a feeling of hesitation, SD D N A SA

resulting from a fear of not being able to
do math"

.)

Disagree (D)

Neither Agree nor Disagree (m)

Strongly Agree (SA)

Agree (A)



14. I really I1ke mathernatics SD D N A SA

15. Mathematics is a course in school which I SD D N A SA

have always enjoyed studYing"

16. It makes me nervous to even think about SD D N A SA

having to do a math problem"

!7. I have never l-iked malh, and it is my most SD D N A SA

dreaded subject '

18. I am happier in a math class than in any SD D N A SA

other c1ass.

1,9. I feet at ease in mathernatics, and f like SD D N A SA

it very much"

20, I feeL a definite positive reaction lo SD D N A SA

mathematics; it is enjoYable.
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The Universlty of lowa, lowa City

'art 1 Sequences
'i me al I owan ce-| 4 m i nutes )

irections: Each of the following sequences is
rade up according to some rule. Addition,
lbtraction, multiplication, division, or various
¡mbinations of these operations are used in
rrming each sequence. Discover the rule for each
)quence and decide which of the four suggested
lswers is correct as the next term.

School

Date-

Scores

12 0 10 0

0
6
7

10

\)
l)
))
))

Parl 2

42 37 32

22
23
24
25

\)
l)
))
))

Sample:1357
A) 7
B) B

c)e
D) 10

Ihe correct answer is C, since g is the next term
in the sequence"

0_

t) ¡3
ì) 3r
)) 4r3
)) 4r

27

¡5 5r

4.2
A) 46
B) 48
c) s4
D) &

5"8
A) 18
B) 19
c) 20
D) 21

6. 1

A) 17
B) 16
c) 15
D) 14

¡4

16 32

11 14 17

Turn to page 2 and go right on working.

10 13



'art 1. Sequences-(Continued)

7.4 5 7 B 10

A) 14

B) 13
c) 12

D) 11

8.17 17 13 I 9

A) 4

B) 5

c) 6
D) 7

9. ab 4589 2ab 458 3ab

A) 4s
B) 58
c) 48
D) 4ab

10. a+4 a+10 a+16

A)

B)

2a
a+18

14.2 6

A) 20
B) 21

c) 22
D) 23

15. 2yt-lO

A) 16YrB

B) '16Y t s

C) 14Yt t
D) 14Yte

9a
a*20

c) +?
D) +?

11a

5a

10

11. 64 32 1b

A) 0
B) 2

c) 4
D) 6

12. 56342 xy2 5634

A) xays
B) Y4Ys
c) 63
D) 56

13. 48.08 24.04

A) 6.06
B) 6.02
c) 6.01
D) 6.1

8a

11

6Y8-1 o

-28
-24
-24
-28

15

16.

A)
B)
c)
D)

77"

A)
B)
c)
D)

19

4yB 5y7 4y6

5y7

9y3
4y2
5y3

8_

10Yt t-22

x2y3 563 x3y4

27
26
25
24

7ys 4y4

18. 3

A) 6
B) 5
c) 4
D) 3

19. 2

A) 15
B) 14
c) 12
D) 11

20. 3

A) 31

B) 29
c) 28
D) 27

14

12.02

20

-2-

4

13

11

18 23

Turn to page 3 and go right on working.



,arl'1. Sequences-(Continued)

11. 1

A) 17
B) 1e

c) 20
D) 21

t'2. 
Ts

A) 2t/z

B) Zls

c)3

D) 3t/s

t3"2 4

A) 30
B) 32
c) 34
D) 36

t4.4 5

A) 24
B) 44
c) 45
D) 46

t5. 1 3

A) 31

B) 29
c) 27
D) 22

26. 24

A) 13
B) 14
c) 15
D) 16

27. s/zz

A) 5

B) 33/+

C) 3t/z

D) 3t/+

10 15._

1t/s 1ls 22/s

29.1 1 2 6' 24

A) 124
B) 120
c) e6
D) 42

22 30.1 4 I 16

A) 23
B) 24
c) 25
D) 27

28. s/toa s/tt

A) t1t/+

B) 7t/q

c) 63/+

D) 6t/+

14

10

s/t 
z

11 22 23

Êt
'/4 33/+

15

23 22 20 19 18

31. h j r

A)o
B) p

c)q
D)t

32.ac
A) m
B) n

c) o
D)p

s/t t Ys 1t/+ 2t/z

n_

-3-

33. a cd ghi

A) uvwx
B) vwxyz
C) wxyz
D) uvwxy

34" ¿l ç3 gs

A) 5e

B) te

C) ue

D) r/e

tt

mnop

¡n7

End of Part 1.

Do not turn to next page until told to do so.



rrt 2. Lessons

' 
me allow ance-| 2 mi nutes)

irections:
ris section presents four short lessons. After
lch lesson is a set of exercises. Read the first
sson and work the exercises which follow it before
cing on to the next lesson. Work each exercise
nd compare your answer with the suggested
nswers. lf your answer is not among those
.rggested, choose answer D, "Not Given"-
reaning that the correct answer is not given'

'ou are already famitiar with the common symbols
sed in arithmetic for the operations of addition (f ),
ubtraction (-), multiplication (X), and division (-:-).

r other branches of mathematics there is a need for
ymbols which define new operations-operations
ot often needed to solve everyday problems. For

1. What is the value of 3.?

A) 3
B) 5

c) 7
D) Not Given

2. What is the sum of 5* and 7"?

A) 24
B) 42
c) 43
D) Not Given

Sample:
The symbol "." represents multiplication; A . B
means multiply A by B.

2 . 3 equgls

A) 2

B) 3
c) 5
D) Not Given

Since 2 times 3 equals 6, and 6 is not listed as a
suggested answer, the correct answer is D, "Not
Given"

IA B
r ne symbot 

I C D

times C. That is, the p
f rom the product of A

example, one such operation involves the addition
of integers 1,2,3, .. . up to some f inal integer A.
This operation we might represent by the special
symbol.A". From this definition of 4", we can see
that4* :1 + 2+3 + 4:10.

Use the above definition to answer questions 1 - 4.

3. lf B. - 5o : 13, what does B" equal?

A) 28
B) 18
c) B

D) Not Given

4. What is another way of representíng B + 7 + 6?

A) 8"
B) B* -.5oc) B*-ô*
D) Not Given

Use this def inition to answer questions 5-8.

5.

A)
B)
c)
D)

What is the value of

means A times D minus B

2
3
7
Not Given

.-I 1 2 tIt I I'13 6l
3
5
b
Not Given

roduct of B and C is subtracted
and D.

6.

A)
B)
c)
D)

-4-

31
23

12 2:lsA | , wnat does A equal? 8. What is the value ofI u) ',

B) 5
c) H

D) Not Given

7.

A)
B)
c)
D)

rf I

I

3
6
I

4D
D5 I 

: 
", 

what does D equal?

Not Given

Turn to page 5 and go right on working.

3H
2H ?



Part2. Lessons-(Continued)

A vector may be represented by a row of numbers
inside parentheses. An example of a vector is
(1,3,7). The numbers 1,3, andT are called the
elements of the vector. A vector may have any
number of elements.

The following is an example of vector addition:
(4,5,6) + (1,2,3) - (5,7,9). TheJiF
elements of the added vectors are 4 and
1, and the first element of the sum vector is
4 + 1 :5. The other elements of the sum vector
are found in the same manner. Vector subtraction
i s p e rf o r m e d b y s u bt ra ct i n g c o rñþãiã6 lãæ;ñ e ñ:il

Use this def inition to answer questions g-11.

9. What vector is obtained by subtracting
(14,42,18) f rom (67,59,83)?

(53,17,65) D)
(53,17,75)
(53,27,75)
Not Given

A)
B)
c)
D)

10"

A)
B)
c)
D)

11.

A)

Which of these operations is not defined in the
introductory material ?

(7,8,3) 
- (7,8,3)

(4,10,3)- (0,0,0)
(9,5,2,1) 

- (3,4,1,1)
(4,6,2) - (5,3,1,7)

Which of these defines in symbolic form the
addition of vectors with three elements?

(a,b,c) * (d,e,f):
(a+b*c,d+e+f)

(a,b,c) f (d,e,f):
(a,b,c,d,e,f )

(a,b,c) f (d,e,f) :
(a+b+c+d*e*f)

(a,b,c) f (d,e,f):
(a*d,b*e,c+f)

/ector multiplication is shown by an example.
(1,2,3) x (4,6,5)- 1 x 4 +2x 6*3 X 5 :

4+12f15:31

\nother example is (1,1) x (Z,l) : !.
)uestions 12-16 are based on vector multiplication.

,2. What is the product of (3,7,11)and (1,2,2)?

A) 28
B) 3e
c) 40
D) Not Given

3. What is the product of (3,3,3,3) and (4,5,4,3)?

A) 38
B) 48
c) 53
D) Not Given

B)

c)

14"

A)
B)
c)
D)

't5"

A)
B)
c)
D)

't6"

A)
B)
c)
D)

What is the product o'Í (12,4) and (0,0)?

21

1

0
Not Given

When D - 4, what does (D,7¡ x (1,D) equal?

4
28
32
Not Given

ff (2,4) x (3,C) - 18, what does C equat?

3
6-
I
Not Given

5-

End of Parl2.

Do not turn to next page until told to do so.



'art 3. Open Phrases
'ime allowance-l 0 minutes)

)irections: The answer to each of these problems is
n indicated addition, subtraction, multiplication,
ivision, or combination of these operations. Study
ach problem carefully and decide what the ans\i,er
;. lf none of the suggested answers is equivaleni
) yours, choose answer D, "Not Given"-meaning
rat the correct answer is not given.

l. Monday I readB pages of a book, Tuesday I

read b pages, Wednesday I read c pages.
How many pages did I read altogether?

A) abc
B) a+b+c
C) 3abc
D) Not Given

2. lf the number of days in March is represented
by d, indicate the number of days in January.

A) d-1
B) d-2
c) d-3
D) Not Given

3. A man 45 years old has a son who is y years
younger. lndicate the age of the son]

A) y-45
B) 45-y
c) 45y
D) Not Given

4. Ray wants to buy a gun which costs x dollars.
He hasy dollars, but that is not enough. How
many dollars more does he need?

A) y-x
B) xy
c) x-y
D) Not Given

5. Represent the integer next greater than the
one represented by¡9.

A) m
B) m+?
C) 1-m
D) Not Given

Sample: How many pencils would I have if I bought
k pencils and someone gave me m more pencils?
A) k-m
B) k*m

k
^\\rl m
D) Not Given

The answer is found by adding k and m, so the
correct choice is B.

6.

A)
B)
c)
D)

7.

What is the volume of a room which is r
feet wide, s feet.long and t feet high?

rst
rfsft
r+st
Not Given

One day a boy caught f fish, then gave away
a of them. The next day he caught b more,
but sold half of them. How many fish had he
left?

fa-b
'Ía - Vzb
f -a +1hb
Not Given

lndicate the number of days in r weeks.

7r
r
7
r+7
Not Given

John and James have¿marbles between
them, and each has as many as the other.
How many has each?

2x
2
x
x
T_

Not Given

lf a certain number be represented by x and
we give x a value of 5, what would be the
valueofxf2?

10
5xf2
7
Not Given

A)
B)
c)
D)

8.

A)

B)

c)
D)

9.

-6-

A)

B)

c)

D)

10.

A)
B)
c)
D)

Turn to page 7 and go right on working.



Part 3. Open Phrases-(Confinued)

Il. lf y represents an even number, represent the
next greater even number.

A) y+2
B) y+1
c) 2y+1
D) Not Given

'12. lf one load of coal costs c dollars, what will be
the cost of! loads of such coal?

A) b-c
, B) b*c

c)b'c
D) Not Given

13. How much money is in Joe's bank account
when y dollars are deposited and x dollars
withdiawn if the previous balanceias k
dollars?

A) y-xk
B) k*y-x
C) y-k+x
D) Not Given

14" Three boys decide to run a refreshment stand.
The equipment costs r dollars. The father
of one of the Ooys gaG them g20.00. tndicate
how many dollars each boy will have to pay,
if the remaining expense is to be divided
evenly among them.

A) r-20,3

16. lf the product of two numbers is 24, and one
of theäfiñ6ã?s is ¡1, what is the orher number?

A) 24m
B) 24lm
C) 24-m
D) Not Given

17. lf the quotient of two numbers is y and the
divisor is ¡g represent the divideñd.

A)v'm
B) my

c)m'v
D) Not Given

B)
r+20

C) 20r,3
D) Not Given

15. How many hours will it take a person to go
m miles, if he goes r miles in one hour?

A) mr

18. lndicate the number of
2 pennies.

A) 12
B) m+2
C) 10m
D) Not Given

B)
r
m

m
.:-
t

o)

19. A book, a pencil, and a tablet together cost
y cents. lf the pencil cost m cents, and the
tablet cost twice as much aè the pencil,
what did the book cost?

A) y-3m
B) 2m-y
C) 3m
D) Not Given

20. One roll of telephone wire will reach f feet.
How many rolls of such wire are neeãed
to reach t feet?

A) t-f
+B)¡

c) tf
D) Not Given

D) Not Given

cents in m dimes and

7-

End of Part 3.

Do not tuin to next page until told to do so.



art 4. DePendence and Variation
ime all owance-4 minutes)

irections: Each of these exercises presents a
ue statement about counting numbers which are

lpresented by the letters X,y,5 !, or9. You are

I tell what must happen to X if certain changes

re made in y, !,!, orS and the statement is to

¡main true.-lf there is not enough information
iven to decide what happens to], choose answer D,

"cannot tell."

1. X:y*8
lf y were made greater, what must happen to!?

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

2. X:Yam
lf m were to be made 1 greater, andywere
toTe made 1 less, what must happen to X?

A) iemain ihe same
B) Become greater
C) Become less
D) Cannot tell

3. y:Xf m
lf g were made greater, what must happen to

I so thatywould remain the same?
A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

4" X: ym
lf y were made greater and m were made less,

what must hapPen to X?
A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

5. X:V+ m

s
lf ¡gwere made less and¿and s did not
change, what must haPPen to$

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

Sample: X+Y:10
lf y were made less, what must happen to X so

thãt the answer 10 would still be correct?

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

The correct answer is B, since X must become
greater.

6. k- Xm
lf ¡¡ were made less and !remained the
same, what must haPPen to X?

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

7" X:y-m
lf ¡g were made greater and y remained the
same, what must haPPen toX?

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

8. X:Y+m-k
lf y, m, and ( were made equal to each other,

L'¿

what must happen to f,J
A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

9. X:v+L's
lf s were made less and y and m did not
change, what must haPPen to!

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

10. X: Y
m

Given that y and m are always equal, what must
happen to X if y and m are made greater
in the same proportion?

A) Remain the same
B) Become greater
C) Become less
D) Cannot tell

o
-o- End of test; close Your Paper.
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The Differential Aptitu.de Tests have been carefully con-

structed to help you to learn about your abilities. Careless mark-

ing of your answer sheets may lower the scores you earn on

these tests. It is therefore important that you follow the re-

quirements for proper marking of your anslilers.

Horv ro Manr ,{N ANs\rEn SnE¡r

1. Use the proper pencil. 'When ans\iler sheets are scored by

machine, only special lead will register properly. Do not

use ordinary pencils"

Ð Make neat, solid marks. A mark rvhich is not solid may be

missed by the scoring machine. A mark rvhich extends out-

side the proper space may be read as an answer to another

question. Fill in the space completely.

Erase cleanly. Poorly erased marks may be picked up as

intended anslryers. If you wish to change an answer, make

sure you erase completely the mark you want to change'

Do not rest your pencil on the anslver sheet" This may cause

a stray mark-and stray marks of any kind may be picked

up by the machine as intended answers"

Remember: Careless marks may lower your scores. Correct

scoring requires proper marking of your ans\Mer sheet.

ö.

4.



Do not make
any marks in
this booklet

DIRECTIONS

Find the space for Verbal Reasoning on the Answer Sheet.

Each of the fifty sentences in this test has the first rvord and the last word left out. You are
to pick out words which will fill the blanks so that the sentence will be true and sensible.

For each sentence you are to choose from among five pairs of words to fill the blanks. The first
word of the pair you choose goes in the blank space at the beginning of the sentence; the second
word of the pair goes in the blank at the end of the sentence. When you have picked the pãir to
frll in the blanks, mark the letter of that pair on the separate Answer Sheet after the number of the
sentence you are working on.

VERB,&T, R.EÂSONNNG

Example X.

A. continue 

- 
drive

B. foot 

- 
enemy

c. drink 

- 
food

D. girl _ industry
E. drink _ enemy

Now look at the next example.

A. supper 

- 
corner

B. gentle 

- 
morning

C. door 

- 
corner

D. flow 

- 
enjoy

E. supper 

- 
morning

Now look at the next example.

Mark your answers
on the separate
Answer Sheet

Example Z.

Drink is to \¡/ater as eat is to food. Drink
is the first word of pair C and food is the
second word of pair C, so the space under C has
been filled in on line X on the sample Answer
Sheet below.

. . . . . is to one as second is to

A. two _ middle
B. fu.st _ fire
C. queen 

- 
hill

D. fi¡s¡ _ ¡¡¡¿e

E. rain _ fu.e

Supper is to night as breakfast is to morning.
Pair E has both supper and morning; supper flts
in the blank at the beginning of the sentence
and morning fits in the blank at the end. On the
sample Answer Sheet, the space under E has
been blackened on line Y to show that pair E
is the right one.

First is to one as second is to two. First frts
in the blank at the beginning of the sentence,
and two belongs in the blank at the end. First
and two make up pair D, so the space under D
is filled in on line Z of the sample Answer Sheet.

You will have 30 minutes for this test. Work as rapidly and as accurately as you can. If you are
r¡ot sure of an answer, mark the choice rvhich is your best guess.

DO NOT TUITN THE P.A.GE UNTII, YOtr] ARtr TOLD TO DO SO.

3

Fill in only one space for each sentence.

Seupr-Bs on ANslvBR Supr,rs

ABCDEx.ii ii g ii ii
AECOE

Y.ii ii ii ii g

ÄBCDE

z. ii ii ti ø ii

ABCDExoo@oo
YOOOO@
zooo@o



1.

A.
B.
C.
D.
E.

is to street as rd. is to .... ..
st. 

- 
city

lo. 

- 
city

s¡. 

- 
¡e¿d

¡¡¿. 

- 
¡9¿¡l

st. 

- 
France

is to cavalry as foot is to . . .

þe¡ss 

- 
travel

þe¡ss 

- 
infantry

horse 

- 
yard

cemetery 

- 
yard

þg¡ss 

- 
armory

2.

A.
B.
c.
D.
E.

3. is to wide as thin is to

A. narro\¡/ 

- 
weight

B. store 

- 
present

C. narrou/ _ fat
D. nothing 

- 
fat

E. street 

- 
'ü/eight

8. is to animal as rind is to . . . . . .

A. husl( 

- 
melon

B. skin _ nut
C. skin 

- 
melon

D. man 

- 
hard

E. þ¡slç 

- 
¡u¿

4. is to masculine as woman is to

A. man 

- 
madame

B. malicious 

- 
feminine

C. malicious 

- 
girl

D. man 

- 
feminine

E. ,rrur, _ girl

f. istocorkasboxisto......

A. bottle 

- 
lid

B. bottle 

- 
ç¡¿[g

C. bottle 

- 
hat

D. bortle 

- 
fight

E. brittle 

- 
ç¡¿ls

5.

A.
B.
c.
D.
E.

is to dispute as endure is to

argue 

- 
invert

repute 

- 
vg¡du¡s

impute 

- 
ys¡du¡s

impute 

- 
last

argue 

- 
last

10. .... is to tusk as deeris to ..

A. elephant 

- 
doe

B. ivorY 

- 
¿o"

C. elephant 

- 
¿¡fls¡

D' ivorY 

- 
antler

E. ivorY 

- 
hunt

6. is to verse as sculptor is to

A. p¡s¿ 

- 
artist

B. poet 

- 
statue

C. music 

- 
s[¿[¡s

D. reverse 

- 
statue

E. reverse 

- 
artist

7. is to chain as bead is to . . .

A. 1in¡ _ pearl
B. r¡/atch 

- 
pearl

C. iron 

- 
necklace

D. pull 

- 
necklace

E. link 

- 
necklace

11.

A.
B.
C.
D.
E.

12.

A.
B.
C.
D.
E.

is to contralto as tenor is to

singer 

- 
song

sonata 

- 
baritone

sslg 

- 
sg¡g

solo 

- 
baritone

soprano 

- 
þ¿¡it6¡s

is to hang as guillotine is to . .

gallows 

- 
behead

criminal 

- 
behead

picture 

- 
ç¿pitul¿fs

picture 

- 
behead

punish 

- 
çi¡\7¿,¡¡

is to tree as me10n is to ......
apple 

- 
vine

bush 

- 
vine

elm 

- 
water

slrn 

- 
¡lps

þusþ 

- 
s\Ã/ssf

13.

A.
B.
c.
D.
E.

14. is to pea as shell is to

green 

- 
nut

pod 

- 
crack

green 

- 
peel

green 

- 
crack

pefl 

- 
nut

A.
B.
C.
D.
E.

GO ON TO THÐ NEXT FAGE.



15. is to steer as pork is to

A. cow 

- 
pig

B. ¡..¡ _ pig
C. 5u11_ pig
D. beef 

- 
chop

E. bull _ chop

16. . . . . . is to sentence as sentence is to

A. jail 

- 
phrase

B. word _ paragraph
C. ì¡/ord -_ phrase
D. jail 

- 
paragraph

E. j¿il .-- fine

17. . . . . is to Dick as Margaret is to

A. Richard _ Mary
B. Francis 

- 
Frances

c. william 
-- 

Peggy
D. Richard 

- 
Peggy

E. Richard 

-" 
Joan

22. is to eagle as Pekinese is to . . . . . .

A. sparrolv 

- 
collie

B. sparrow 

- 
Chinese

C. flag 

- 
Chinese

D. vulture 

- 
Chinese

E. r.'ulture 

- 
CrOrñ/

18. is to childhood as adolescence is to. . .

infantry 

- 
adultery

infancY 

- 
maturity

infantry 

- 
intelligence

infancy 

- 
adultery

health _ intelligence

. is to potato as beater is to

mashed 

- 
egg

skin 

- 
steak

skin 

- 
e9g

masher 

- 
1¡¡i¡¡g¡

masher 

- 
egg

. is to dog as Guernsey is to . . . . . .

terrier 

- 
cov/

þ¿¡l¡ 

- 

691y

tail 

- 
cow

tail 

- 
Jersey

barl( _ Jersey

A.
B.
c.
D.
E.

t2

A.
DD.

C.
D.
E.

24.

A.
B.
C.
D.
E.

25.

A.
B.
C.
D.
E.

26.

A.
B.
c.
D.
E.

27.

A.
B.
C.
D.
E.

19.

is to river as coaslis to . . . . . .

flood _ beach
tide 

- 
sea

bank _ sea
flood _ sea
tide 

- 
beach

A.
B.
c.
D.
E"

20.

is to foot as elbow is to

f6s 

- 
shoulder

toe 

- 
hand

knee _ hand
man 

- 
hand

knee 

- 
shoulder

A.
B.
c.
D.
E.

,1

. is to day as calendar is to . . . . . .

noon 

- 
year

sun 

- 
year

night 

- 
year

sun 

- 
March

clock _ year

. is to constitution as prologue is to . . . .

preamble 

- 
play

independence 

- 
epilogue

independence 

- 
play

law 

- 
epilogue

amendment 

- 
epilogue

.. .. is to top as base is to ..

A. spin 

- 
bottom

B. side 

- 
bottom

C. spin 

- 
ball

D. apex 

- 
bottom

E. ibex 

- 
bottom

is to proceed as stop is to

recede 

- 
prevent

intercede 

- 
prevent

halt _ go
profit 

- 
96

intercede _ go

is to horse as bray is to .

neigh 

- 
donkey

hoof 

- 
donkey

saddle 

- 
wagon

hoof 

- 
wagon

hoof 

- 
pony

28.

A.
B.
C.
D.
E.

GO ON TO TI-IE NEXT PAGE.



29. is to sea as rebellion is to . . . . . .

A. navy 

- 
war

B' mutinY 

- 
land

C. s¿ilç¡ 

- 
1v¿¡

D. sailor 

- 
soldier

E. river 

- 
revolting

30. is to distance as pound is to

A. far 

- 
ounce

B. lar 

- 
weight

C. travel 

- 
ounce

D. rod 

- 
ounce

E. rod 

- 
weight

31. .... is to door as pane is to ..

A. lock _ window
B. panel 

- 
window

c. home _ window
D. 1o.¡ _ glass
E. wood 

- 
ache

.. .. is to never as all is to ....
A. seldom _ whole
B. seldom 

- 
every

C. always 

- 
every

D. seldom 

- 
none

E. always 

- 
none

36. is to paciflst as religion is to

A. atlantis _ minister
B. object 

- 
minister

c. atlantis 

- 
5¿ç¡sd

D. war 

- 
atheist

E- conscience 

- 
minister

.),
ÐL.

37. . . . . is to deft as awkward is to . .

A. clumsy 

- 
stu'id

B. hearing 

- 
stupid

C. hearing 

- 
ugly

D. clumsY 

- 
skillful

E. blindness _ skillful

.... is to nut ashook is to ......
A. bolt 

- 
eyehole

B. ¡rui¿ _ pitch
C. fruit 

- 
bend

D. bolt 

- 
bend

E. hazel 

- 
bend

JJ,

A.
B.
C.
D.
E.

is to future as regret is to

ahead _ past
ahead 

- 
sins

hope 

- 
past

ahead 

- 
atone

forecast 

- 
atone

38.

34. . . . is to rain as levee is to . .

A. 1y¿ls¡ 

- 
departure

B. water 

- 
rise

C.'water-wash
D. umbrella _ flood
E. cloud 

- 
rise

39.

A.
B.
c.
D.
E.

35.

.. is to land as knot is to ......
acre 

- 
rope

mile 

- 
sea

desert 

- 
rope

mile 

- 
meter

farm 

- 
rope

A.
B.
C.
D.
E.

is to fish as gun is to

bait 

- 
shot

cod 

- 
trigger

rod 

- 
shot

cod 

- 
bullet

rod 

- 
hunt

40.

A.
B.
C.
D.
E.

is to bird as shed is to .. ....
fly 

- 
6utn

fly 

- 
¿o*

fly 

- 
¡uU

moult 

- 
dog

migrate 

- 
þ¿¡¡

4I.

A.
B.
c.
D.
E.

is to physician as secretary is to . . . .

doctor -- office
nurse 

- 
executive

doctor 

- 
stenographer

medicine 

- 
office

medicine 

- 
s¡sç¡fiys

is lo England as lira is to . . . . . .

pound 

- 
Italy

London 

- 
money

London -- Mexico
London -- mandolin
London 

- 
Italy

GO ON TO TIIE NEXT PAGE.

Ár)

A.
B.
C.
D.
E.



43. is to city as national is to

A. mayor 

- 
government

B. municipal 

- 
country

C. Chicago 

- 
government

D. mayor -- country
E. Chicago 

- 
international

44. is to prison as Louvre is to .

A. warden 

- 
paramour

B. warden 

- 
museum

C. warden 

- 
France

D. Bastille 

- 
museum

E. crime 

- 
artist

is to Canada as Havana is to

A. Nome 

- 
Cuba

B. Detroit 

- 
Cuba

c. Toronto 

- 
cuba

D. Alberta 

- 
cuba

E. Alberta 

- 
Florida

45.

47. is to bleach as flushed is to

A. color _ drained
B. ç6le¡ 

- 
truffie

c. color _ blushed
D. color 

- 
wan

E. gay 

- 
drained

46" is to opera as lyric is to

A. baritone 

- 
¡¡u5is

B. baritone _ poem
C. composer 

- 
music

D. composer 

- 
song

E. drama 

- 
song

48.

A.
B.
C.
D.
E.

is to static as dynamic is to

l¡s¡t 
- 

active
radio 

- 
active

radio 

- 
speaker

inert 

- 
speaker

radio 

- 
motor

49. is to all as part is to

A. full 

- 
separate

B. g¿çh 

- 
separate

C. each 

- 
many

D. full 

- 
many

E. s¿çþ 

- 
whole

STOP. YOU MAY CHECI( YoUR

50. is to diamond as circle is to . . . . .

A. gold 

- 
round

B. square 

- 
oval

C. shape 

- 
¡6¡¡d

D. suþs 

- 
round

E. square 

- 
¡gu¡d

\YORK ON THIS TEST. DO NOT TURN TO ANY OTHER TEST.
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Do not make
any marks in
this booklet

Find the space for Numerical Ability on the Ansrver Sheet.

This test consists of forty numerical problems. Next to each problem there are five answers. You are to
pick out the correct answer and filI in the space under its letter on the separate Answer Sheet. If you do not
find a correct ans\Mer among the first four choices, blacken the space under E as your answer. Choice E for
every problem is "none of these" which means that a correct answer is not among the first four choices. Only
one answer should be marked for each problem. Do your figuring on the scratch paper you have been given,
and reduce fractions to lowest terms.

The following are examples of problems in the test. The samples of the Answer Sheets show how you are
to mark your answers.

NUM ER.T CAt ,AB T T,TTV
DIRECTIONS

Example X.

add

In Example X, 25 is the correct answer, so the
space under the letter for 25-B-has been filled in.

13A.
t2B

c
D
E

Example Y.

Subtract 30
20.

t4
25
l6
59

none of these

Mark your answers
on the separate
Ansrver Sheet

In Example Y, the correct ansr¡/er has not been
given, so the space under the letter for "none of
these"-E-has been blackened.

Remember, each answer must be reduced to its simplest terms. For example, if two choices ur" 1t¡, and
I 2/n, only the 1 12 is correct.

DO ALL YOUR FIGURING ON THE SEPARATE SHEET OF SCRÄTCH PAPER.

A
B

D
E

l5
26

16

8
none of these

Sen¡plBs oF ANSTVER SnBprs

You will have 30 minutes for this test. Work as rapidly and as accurately as you can. Do not spend a long
time on any one problem. If you are not sure of an answer, mark the choice which is your best guèss.

ABCDE
,' ax.:i å il ii ii
ABCOE

Y.ii ii ii ii å

ABCDExo@ooo
YOOOO@

DO NOT TURN THE PAGE UNTIL YOU ARD TOLD TO DO SO.

I



1.

393
4658
3790

o¡

2. Subtract

ArçswpR

A 7908
B 8608

c 8898
D 8908
E none of these

5473
298'.1

J.

A 2485
B 2486
c 2496
D 3486
E none of these

484
qtr

Divide

46F5-

4.

A 10900
B 11100
c 11900
D 11700
E none of these

2.04
.lÐ

9" Divide

.7'rx:E-

A¡¡swBn

A L rs/ae
B 1. zs/ao

c 1.5
D15
E none of these

5. Multiply

4.50
,,

A 1.5300
B 153.0
c 1530
D 15300
E none of these

10. Ðivide

3.6\iî-

A .0003
B .03
c.3
D3
E none of these

Multiply

A .99
B 98.40
c 99.00
D 9900
E none of these

.025

.025

11. Divide

64.7F04T9-

7.

A .02
B.2
C2
D20
E none of these

.016

.016

A .001375
B .00625
c .625
D 1.375
E none of these

12. Divide

.o4FT36-

A .47
B 4.07
c 4.7
D47
E none of these

A 256
B 25.6
c .00256
D .000256
E none of these

13"

A 1.009
B 10.9

c 10.09
D 100.9
E none of these

11
4B

14.

A l/sz

BYB
C 1/z

D2
E none of these

2,.3-x-:77

10

A 6/rrs

B 3/z

C 2/e

D6h
E none of these

çO ON TO TT{E NEXT PAGE.



15"

3x10

-:
5x I

16.

AttswpR

A 27/so

B t\z
C so/as

D 2/z

E none of these

4 3/a

9 r/z
l3 7/g

17.

A
B
c
D
E

2 ft. 3 in.
,t ,r. 11t/"in.
tZ ft. 5 in.

4yzin.

add

3 lbs. 3 oz.
6 lbs. 7 oz.
7 lbs. 5 oz.

11 lbs. 1 oz.

t,

zo\th+
27 Y8
28 1/z

28 tl/t+
none of these

18.

? : $l% or 963

A
B
c
D
E

23.

49 fr.
48 ft. 2 in.
47 ft. 24 in.
48 fr.
none of these

ANswBn

19. Square root

\h6e-

? : L2I% of 816

A 32.19
B 23t
c 32t
D 32100
E none of these

A
B
c
D
E

24.

28 lbs. 16 oz.
28 lbs.
27 lbs. 16 oz.
18 lbs.
none of these

? : trof 64g

A
B
c
D
E

Square root

ús

.12
t2
102
104
none of these

A
B
C
D
E

25.

13

43
84 r/z

169

none of these

2L. Square root

A
B
C
D
E

15 : 75% of?

14.58
72
2L8
1458
none of these

F-
{t^*

A
B
c
D
E

26.

.03

.Ð
q

I
none of these

A
B
c
D
E

25:?ftof.125

.20
t0.25
20
22.5
none of these

A
B
C
D
E

27.

25/st
2s/ze
s/s

2 7/s

none of these

A
B
C
D
E

2.5:?%of.Z

r/s
5
20
31.25
none of these

28.

A
B
C
D
E

,.)
824

5

8
80
125
none of these

1i

A
B
C
D
E

YB
I
ð

4
none of these

GO ON TO TI{E NEXT PAGE.



29.

b bl)
o?

30.

A

A
B
C
D
E

NSWER

ss/gg

1t
45
99
none of these

11
,|

31. Cube root

wxa

A
B
C
D
E

77/ze

28

44
308
none of these

What one number can
marks?

,'l

?KN

Cube root

{îdozñ

A
B
C
D
E

Ar{swen

4

I
zt r/s

tg2
none of these

What one number can replace both question
marks?

replace both question

A1
810
c25
D 100

E none of these

1_ ?

?36

JJ. Cube root

'F - tzs

{r^ *

J/.

A
B
C
D
E

.000243

.009

.027

.09
none of these

What one
marks?

4?
? 100

A6
Bt2
c35
D36
E none of these

can replace both question

AL
820
c2s
D 200
E none of these

can replace both question

A lYz
B4
c64
D 100

E none of these

can replace both question

A4
810
c16
D50
E none of these

number

34.

A
B
c
D
E

List price
: $75.00

Discounts
: BJt/s%;2%

Netprice: $?

5/s

37 5/stz
2 r/z

15 5/s

none of these

'What 
one

marks?

8?
? tLr/z

number

39.

YOU MAY CHIìCK YOUR WORK ON THIS TBST. DO NOT TUßN TO ÀNY OTHER TEST"

12

425
B 48.50
c 49.50
D50
E none of these

'What one
marks?

6.25 _ ?

?16

number

40"

9+1x6-3
4+2x7-6

A
B
C
D
E

s7/so

l Thz
1

57/zç

none of these

STOR


