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ABSTRÀCT

fhis is a study of the relative contribution of scores on various

tests to the prediction of mathematics (math) marks. Specificaily,

the foll,owing tests were investigated: Differential Aptitude Tests

(DHt) Form S subtests Verbal Reasoning (VR), Nurnerical- Àbility (NR),

composite Verbal- Reasoning and Numerical Ability (VR + NA), Space

Relations (Sn), and Abstract Reasoning (AR); Quick-Scoring Group Test

of Learning Capacity: Dominion Tests, Intermediate, Form A (DOM);

Henmon-Nelson Tests of Menta} AbiJ-ity, Form a (HN); and Otis Çuick

Scoring Mental Ability Tests, Alpha, chort Form (OTIS). Math mark

was defined as the percentage mark on a final, uniform, cumuLative

examination for Math IOO and IOl, and as the fj-nal- mark based on the

year's work for Math lO2.

Sample I consisted of 26? grade ten students of Sisler liigh

School, rtinnipeg, that schooLts totai grade ten popuJ,ation with scores

available on all variabl-es. Data for each math course were subjected

to a stepwise forward inciusive multiple regression anaiysis with all

variables ailowed to enter the regression equation freely,

The multiple correlation coefficients betrveen math mark and

scores on the variables rvere: .618, F (7, L27) = 12.422, p (.001,

for l"lath IOO; .r?O, F (8, 78) = 4.684, p <.OOl for l"lath 101; and

.6t4, F (5, 29) = 3.rLL, -p. ( "O5, for F1ath IO2. sample I was used

as a screening cievice to reduce the number of variables to be



considered to those with correlation coefficients significant at, the

.05 level. If no variabl-e were to be found significanl at that level,

the one correlating most highly with math mark woul-o be considered.

The significant variables for I'iath IOO Sample I were: VR + NA,

R = .5?4, F (1, :.26) = 6.058, p < .05; and sR, R = .620, F (I, L26)

= I2.4O7, p <.OOI. The significant variable for },iath IO1 Sample I

was NA, R = .49r, F (I, ?8) = 4.60r, ! ( ,05. No variable was found

to be sufficiently significant for Math IO2. NA, which correlated

most highly rvith Math IO2 mark, was therefore chosen for Math 102

Sample Iï.

Sample If consisted of 344 Sisler students with scores available

on VR + NA and SR for Math 1O0 and NA for Math IOl a¡d Math lO2.

Data for each math course, females only, males only, and total sample

rvere subjected to steprvise forward inclusive muj-tiple regression

anaì-yses with variables ailowed to enter the regressi on equatlon

freely (p ( .or).

The multipl-e correlation coefficient between rÏath 1OO mark and

scores on VR + NA anci SR was .616, I (2, I59) = 48.6?O, p ( .Oo1 for

total sample. The correl-ation coefficients betiveen math mark and

score on NA were: .47J, I (f, llo) = 17.49O, p < .OOf- for Math tOl

total samr:Ie; and .5L9, F (1, 48) = L7.ZO5, ! (.OOI for Math lO2

total sample. The iifferences between correlation coefficients com-

puted for femaies and males were not found to be statistically sig-

nificant. Regression equations were derived to predict math marks

for Math 1OO, IOI and lO2. Tab1es were constructed so that students

in grade nine could see the success or failure in math courses of

previous students with similar DAT scores.

X1



Àlthough other factorsr such as goals, values, motivation, and

background, must be considered in math course selection, it is sug-

gested that these be consiciered in addition to rather than in Lieu

of DAT scores. The research conducted in this study indicates that,

of a1l test scores available to lVinnipeg educators, DAf scorest

specifically VR + NA, SR, and NA, contribute most to prediction of

success in math and thus aid math course sefection.
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CHAPTER I

INTRODUCTION îO THE STUDY

BackFround and Purpose cf the Study

The Differential Aptitude Test (DeT) was administered to all

grade nine students in VJinnipeg School Division #L fron L961 to

L972. In 1972, when the school division disccnti-nued the position

of a Guidance Coordinator, individual school counsell-ors vJere suddenly

faced rvith having to decide whether or not lo ccntinue administration

of the D¡rT to their junior-high stuCents. A few counsellors decj-ded

not to administer it.. Iheir reasons given usually consisted of

statements beginning with, rrI think." Opposing arguments in favour

of retaj-ning the Ð¡'T were often equaÌIy unscientific and also began

with, 'rI think.'1 This tyt:e of reasoning, of course, left the issue

unresolvecL. Those 
"vìr.o 

favoureC the use of 'uhe DÀT and r,vl:.o argued

with, ttResearchers state ,'r were countered with, "Bul nov,i

. ,rt or, r?But here . ," Ieaving the issue stilI unresolved.

ff the DAT is not a useful tool in hel"-,i¡g stucÌents to choose

courses, maihematics in particular, tiren many counseilors ,àre ',vasting

a great deal of tine. For instance, counseilors at Sisler Ìligh

School, the local-e of this study, nor only s,:eno several- class periois

explaining the use and relevency of the fÁÎ, anci several class periocÌs

interpreting the DAî generaily, but they aÌso spend approximately

20 minutes wj-th each stucient inLerpreting scores anci discussing



course sel-ection for the following year. If, on the other hand,

the D¡+T is a usefui tool, lvhat a great disservice is being Cone to

students who are not given the opportunity to benefil from such

scores when choosing their courses.

During numerous debates on usefulness of test scores, the author

has expressed the 'rthought'r that D¡r,T scores, in particular those

from ì'iumerical .ttbíIj-ty and Space Relations subtests, <ìre useful

as a predj-ctor of leveL of success in various mathematics courses

and therefore as an aiC in maùhematics course sel-ection. Opponents

in the continuing debate counter with the rrthought" that they are

not useful-. 'Ihis type of debate might best be settled by objective

analysis. The author proposes in lhis study to determine the extent

to which various DAT subtest scores, as weII as scores from three

additional tests: Dominion, Henmon-Nelson, and Otis, predJ-ct mathe-

matics marks of gracie ten students at Sisler .{igh School.

Problems in Course ielection

Ä grade nine student faces the problem of choosing, wisely, a

grade ten mathematics course v¡hj-cir is most apprcpriate to his needs

and abilities. However, three m¿rin factors contributing to the

problem are flexibility, standards, and policy regarcing faì-Iure.

Fl-exibility

Flexibility, a recent characteristic of most high schools,

offers many advantages to stucients. Because of flexj-bitity, hor,vever,

students face problems in course selec+.ion ivhich were not encoun-

ter:ed a generation ago.

Forn'erly, a grace nine stutientrs only option on entering grad.e
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ten was whether or nol to take French and/or Latin. This choice

oflen was made by teachers without sLudent participation in the

decision. Today, students must choose from five different mathe-

matics courses at the grade ten level. The courses are designed

to ,orovide prerequisite knowledge for a student to be eligible to

ccntinue in that program of malnematics or any easier program in

gracìe eleven. The student cannot choose a more difficult program

of mathemalics in graCe eleven. For example' a student wilh stand-

ing in grade ten Mathematics IOO may choose from the following courses

listed. in descending order of difficulty, Iulathematics 2OO, 2Ol-, 2C2,

ZOt, or 2O4. A student with standing in ì4athematics 102, ho"vever,

may choose only Mathematics 2O2, 2O3, or 204. Onets choice of

mathemalics course can restrict one's choice5, not only for subse-

quent matÌLemaùics courses, but for reÌ''^ted course5, postsecondary

programs, and, eventually, careers. It seems crucial that each

stuCent choose the best possible grade ten mathernatics course.

Too dif f icu.l-t a prograÍL rnight leatì to failure, where"rs t<.:o easy

a program ni5ht lead to unnecessary future restrictions.

In an attempt to be flexibie, ntany schools now offer as many

as II4 different o;;tlons for high school- scudents. Ironically, this

very flexibility has resul-ted in more rigid tirnetabling for students.

Change from one program of mathematics to another, shoulcÌ an Íncorrect

course choice nave been ntade, nnay lead to a change of teachers for

al-l oiher courses. These changes may impose an undue h¿rr;shii: on

the stuCent, because cÌifferent teachers may use not only different

methocis but also differe¡lt texts, perha.cs with different content.

Thus, the stuient may be consid.erabJ-;' disadvantaged, if he ¡rere

unable to make correc-u Erade Een ccuÌ"Se choices while in grade nine.
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Many of the controLs rvhich once served to help teachers set

standards have disaPPeared.

In the past, grade nine marks were considered good predictors

of success in high school. Tocìay, though, stanciards vary among areas

of the city, amont schools, and among teachers. The disparity of

these standards has increased d.rastically because of a number of

fac tors.

Uniform exanrinat,ions at the grade lrine level were written in

dinnipeg until Ig?O. 'Ihis practice meant that aII riinnipeg rtucients

in any given course wrote the same examination and were able to com-

pare their scores to those of others. Today, many schools do not

administer uniform examinations. Uthers do not use examinations at

a}f. AIso, Some have switcheci from percentage gracÌes to Ietter grades'

while others have swi-tched from letter gracles to I'pass" or'tfailr?and,

in some schools, passing seems to be determined by a.tlendance or

personali ty.

À stand,ard. curriculum once existed in viinnipeg. concepts to

be developed in each course were listed, and copies of the lists

were distributed to each teacher. Today, a curriculum guide exists'

but is set forth oniy as a guideline to be inrerpreted to the letter

or loosely, or to be totalty ignored. rvhereas experienced teachers

may appreciate the freedom to develop their coursesr new teaci:ers

may find that the lack of standards in course content is ccnfusing.

Various 'rschoofs of thoughtil regarding aims of education have

led junior high schools to set varying standards. One school may

state that, to pass grade nine, the student has to master specific
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concepts which are prerequisite for grade ten programs. Another

school may favour community involvement to such an extent that it

freely admits to having "passedt' grade nine stucìents who, on a stan-

dardized test, functioned at a grade fi-ve or six level-. Both may

send their sludents to the same high school.

The confusion over st,andards anong school-s may also be increased

by the continual- emergence of new programs in ,linnipeg schools. For

example, at Sisler High School, a grade nine student in level Beta

lFour- with a mathematics mark of trArt would probably be capable of

doing the same level of mathematics as a grade níne r;tudent in leveL
2rtlpha One- with a mathematics mark of I'Ert. As a counsel-Ior at Sisier,

the author is cognizanL of these standards and their implications,

but would counsellors from other schools assess accurately the rnathe-

matics ability and knowledge of students transferring from Sisler

to their schools?

The problem of different standards is magnified by the fact

that society as a whole has become extremely mobile. Because moving

from one school to another may mean changing from one set of standards

to another, a student's marks may not provide a good basis for course

seiection at the new schoof.

ParentaL advice on course selection is often not forthcoming

because parents find to.:ayrs high schools so drasticaily different

from tnose they attended. 'Ihe judgement of the parenls who cio try

to contribute may be biased by the standards underJ-ying the marks

the student has been given in the past.

Schoo1 Inspectors were discontinued in ;iinnipeg as of L97O.

Previous to that date, teams of these quaÌified, experienced educators
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travelled from school to school evaluating the educationaÌ process

and helping teachers to maintain specific and consistent standards.

Principals and teachers were able to }earn hov¡ their standards compared

with those of other vVinnipeg schools. In contrast, at present teachers

and their standards are evaluated by a principal (who may or may not

have any training or competency in particular subject areas), by co-

workers (who may or may not be a'¡rare of what is happening in other

schools), by students (who may nerely be rat,ing personality), or by

some other method. The choice of evaluative method is that of each

individual school.

A reorganization <-¡f the school division into areas in L975 meant

that teachers had less <tpportunity to meet and compare standards with

Enose stilL in the same division but who now worked in other areas.

the aforementioned changes have ¡nade it very difficult, Íf noù

impossible, for some students to judge their abilities and knowledge

in particular subject areas. As a result, it is increasingly difficult

for students, teachers, or counsell-ors to assess student competency in

mathematics, and then make wise choices of grade ten rnathematics courses.

Poiicy Regarding Failure

School board policy in rvinnipeg has been "against failing."

Perhaps thj-s means that students wiII be taught for mastery, that is,

students wouLd master each concept in a course before going on to the

next. although inoividuaÌ students might take different lengths of

time to compiete courses, or grades, ali woul-ci master subject material-

and eventually "pass." Unfortunately, the result ol this policy has

not been universal teaching for mastery. The practice often follo"ved

is that all students proceed from one concept, chapter, gracie, and
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schooL t<¡ the next at the same time, whether they compl-eted the pre-

requisite work or not. In other words, by refusing to retain students,

educators may be guaranteeing future failure for some. Students are

rrpassedil into cclurses for which they may not have the basic skills'

because educators have not insisted lhat they first master the basic

prerequisites.

Because of this policy and its ranifications, such as lhe trend

alay from Special Education classes, mathematics teachers have had

to develop new courses for gracie ten stucìents who could not cope with

existing programs. liowever, these courses benefit studer¡ts only if

they correclìy choose them. Unfortunately, some students lacking

basic skil-Ls were al¡iays "passedrr in mathematics and, based on this

assessment, sometimes the only information they had received on their

mathematicat ability from educators, they tend to overestimate their

ability and rnowledge. They may choose the most difficult of the grade

ten mathematics courses. Although stucients have the r'reedom to change

courses, the change may come too late. They may be transferring to

courses which they could have handled' had they been j-n i,hem from the

beginning of the course. Starting a month or two behind other students

in the course may leaci to failure. The time factor is considerably

more i-mportant in a semesiered school.

Significince of the Study

Students face ever increasing iiffj-cultj-es in mathematics course

selection. Factors such as interests, motivation, past performancer

and. goals should aII be considered, but the aptitude of the student

for mathem¿¡t,ics is a factor which must be taken into account, although

this j-s of¡en an unknov'¡n factor, more so today than ever before.
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Some counseLl-ors who do use the DÅT as an aid in mathematics course

selection do so intuitively, simply by "eyebalJ-ingil DaT scores and

making educated guesses. This, however, is a most difficult skill

to pass on to others.

TooÌs are needed to help students make their choices easily and

wiseÌy. The ùliT is therefore being proposed and investigated in this

stuuy as such a tool. Because oany ilinnÍpeg counsellors now have the

responsibiliÈy for deciding whether or not to use the.DrrT, this study

couLo have signi.iicance to them. It could also have significance for

counse]lors outsicie of ¿innipeg, to students, to parents, and to edu-

cators generally.



CHAPTER II

REVTEVJ OF RELATED LITERATÛRE

îhe Use of Standardized Tests in Educational Prediction
.

Current lit,erature (Bedal, 1976; Mussio, 19?6) indicates that,

unless the public drastically changes its mind about standards and

accountability, educators will undoubtedry be seeing more tests of

one kind or another in schools. Along with the tests, educators

will be facing the problems inherent in any testing program.

Criticisms Concerning Test Development

Some criticisms aimed at. standardized tests have been concerned

with test developnent and are specific to each particurar test.

General criticisms in this area concern reriability, validity, norms,

and revisions. An unreriable test, gives inconsistent results. An

inval-id test does not measure what the test purports to measure. The

norms may or may not be reLevant to the person being tested. A revision

may or may not be equivalent to the original- in those areas assumed, t,o

be equivalent.

Criticisms Concerning Test Administration

Other criticisms aimed at standardized tests have been concerned.

with the administration of the tests. variabres which have come

under attack are competence of examiners, Liming, crarity of direc-

tions, physical setting, guesslng, pretest ori.entation, ¡nachine

accuracy, and format of answer eheets.
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The competence of the examiners may vary significantly. An

examiner unfamiliar with testing or instructions for a particular

test may inadvertently invalidate the resuìts. Obviously, inaccurate

timing, unclear directions, or lack of ciirection regarding guessing

may di-tort the resul-ts of any test.

Physical setting consists of a variety of factors such as light-

i.g, size of group, familiarity of surroundings, time of day, day of

week, temperature, noise Ievel, and physical comfort. Each of these

factors, in some circumstances, has the potential to lower st,udentsl

scores.

Researchers have extensively i-nvestigated the aspect of guessing.

Cronbachrs research (t942) indicates a tendency toward choosing the

true response in true-false questions. The research of Rapaport and

Berg (L955) indicates a tendency toward choosing alternatives located

i-n a middle position with multiple choice items. These tendencies are

el,icited by the relatively difficul,t test items. Stricker's research

Qg6>) shows that the later an item appears in a test, the more suscep-

tible it is to these tendencies.

Information on pretest orientation is given in very few research

studies. Jacobson's (L97r) research stresses the importance of the

pretest, orientation. There is a vast difference between a studentrs

rrhearingrt that a test and its results are important and relevant to

him and a studentrs I'believingrrthat the lest and its resu.l-ts are

important and rel-evant. The difference is reflected in the studentrs

effort and corresponding score. Test anxiety has been found to corre-

late negatively with aptitude test scores (Grooms & Enrj.ler, l-Ç60;

ïValter, Denzler, & Sarason, 1964). Perhaps a thorough pretest
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orientation might reduce test anxiety.

A problem common to all machj-ne-scored answer sheets is the lack

of accuracy of the marks made by students on the answer sheets. Durost

Ogr4) reported that it was necessary to erase or darken marks on

from IO to 5ú of the student-marked answer sheets before they could

be put through an IBM 8O5. Burack (1961) reported that when Strong

VocationaL lnterest Blanks answer sheets were rescored by the same

agency, 969l, of the sheets showed. change. More recent studies (Merwin,

Bradley, Johnson, & John, t965; Spencer, 1966; rVeigel, Roehlke, & Poe,

Lg6Ð suggest that errors are few and those that do exist are seldom

large enough to affect profiJ-e interpretation. ¡Vomer Q969) found

that in a comparison between hand and machine scoring' machines made

no errors, whereas the human hand made 11.

More important than the problem of machine acÅracy is the prob-

lem of answer-sheet'format, The Differential Aptitude Tests manual

(ilennett, Seashore, & lVesman, L966) presents different norms for the

Clerical Speed and Accuracy Test for IBM 8Ol, MRC' IBI'Í IZJO' and Digi-

tek answer sheets. A study of different answer sheets available for

use with the General *ptitude Test Battery showed significant differ-

ences between the different types of sheets (Sett & Hoft, 1964).

Research indicates that examiners must not use an answer medium

different from the one on which a test has been standardized without

evidence of the comparability of norms.

Criticisms Concerning Use of Test iìesults

Þlost criticisms aimed at standardized tests have been concerned

with how the resufts have been or may be used. Many people fear that

test resufts have been or may be used: to exclude students from
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something (rather than to help place students appropriateiy); to

categorize students (rather than to improve understandine); to criticize

educational attainments (rather than to aid in educational eval-uation);

or to anafyze a student to such an extent that other information is

ignored (rather than to be a part of an evaluation).

Fear that students wiII, by test resul-ts, be unfairly denied some-

thing is widespread. One of the most prevelant criticisms about using

standardi-zed tests is not that they wiLL not satisfactorily predict

achievement, but that they can seriously underestimate potential or

intellectuaL ability (Baldwin, L977) .

Safran Q976) warns that rrone must be careful of cuLturaij-y loaded

tests. They undoubtedly reflect on the achievement of a culturally

different or a forej-gn-born individualt' (p. 26). Prudence rmrst be

exercised in the interpretation of test scores and in prescríptions

for instructional strategies and content so that decisions made on

the basis of test resutts do not unfairly cieny some students adrnit=

tance to certain courses, programs, schools, coÌleges, or universities.

Labelling or trpigeon-holingt' of students is an inherent danger

in testing. rrToo much reliance piaced on the labe1s 'slowr, rminimal

brain dysfunction', and rretarciedr can undermine treatment that helps

the individuai back to the normal streamt'(Safran, L976, p.26).

To nany lay persons, and unfortunately to some educators, numbers

or test scores are magic symbols. To many they suggest rrgoodness"

or 'rbadnessil whereas, in fact, they represent onÌy a quantity of some-

thing. The counselLor requires considerable knowledge to understand

the true statistical meanings of tests. Many counsellors will read a

manual of directions but fail to comprehend the technicai and statistical



L3

jargon rvhich describes the test.

TJiLL teachers, principals, or schools be compared unfairly?

To prevent unethical comparisons, standardized t,ests are sometines

not administered, or if administered, the results are kept from princi-

pa1s, teachers, and students. The result may be that educators "operate

in a vacuumrr with little knowledge of how oi,her students, classes, or

schools compare with theirs.

There is a concern that people will rely solely on test results

to the exclusion of other pertinent information. Kerr (L976) finds

arrtendency for the counsell-or to become overconcerned with test results

and less accepting of the student's own vierv points and vaiueslr(p. 34).

Tests could replace cl-inical observation on the part of counseLlors.

Safran QgZ6) concludes that r?tests should never be more than an adjunct

to cl-inical observations of educators, counsellors, or administratorsrr

(p. 26).

Need for Testing in Prediction

As i/rowat (fg66) explained:

Education is essentially a selective process. . Such
sel-ection can only be done (a) Uy chance or (b) by I'exami-
nationsrt using the term "examinationrr here to i-ncluoe oral
(as well as written) examination, interviews and practical
examinations of any sort. The prospective engineers, Iaw-
yers, truck-drivers, steel-workers, dentists, clerks or
trombone players must be selected either (a) by drawi-ng
their names out of a hat or by some such more or less
irrelevant criterion such as the col-our of their hair, the
length of their nose, or the size of fatherrs bank roII,
or (U) they nust be seLected in some more rational manner
which will take account of their abil-ities and taients and
the types of instruction available. It, j-s evident that we
have a long way to go in the search for improved means of
selection; it is also evident that the search must go on
and be intensified. (p" 18)

Criticisms aimed at testing are numerous. The crucial point is

thatr whiLe many of these criticisms are valid, they are directed at
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the misuse rather than tbe use

be criticized is not sufficient

QgZ6) advocates thaù:

of tests" The fact that tests maY

grounds to stop testing. Morris

Upciating, careful planning, and purposeful responsible
instiluting of a testing program could put tests to a
posi-tive use, in their proper perspective as a part.
(Uut onty a part) of a counselling progran. (p. 3l-)

In ord.er to futfil its educational obligation to studenÈs, a

school should inelucte a testing program as part of its counselling

service. Àccording to Holmes QgZ6):

If a school is genuinely to give young adults choices'
Lhen they must be provided with the grounCs for making
those choices wisely. Oertainly they must be av¡are of
the prejudices and traditions that characterize our
society, but they rntst, above all, be aware of the
opportunities that are av¿riLable and of their own

particuJ-ar eapabilities. (p. 8)

"The information a sùudent receives about his interests and

aptitudes rnust therefore be as accurate as possibie' if he is to

make a wise decision in planning a vocationrr (Kerr, L9?6' p. l4).

If, as Kerr'" t976 study suggests, students are receiving poor

information, albeit, with good intentions, consj-derable and perhaps

very serious danage is bei¡rg done to the young people wi'rose career

decisions are being based on faulty informati.on. rrThe effectiveness

of vocational counselli-ng Cepends Largely upon the excent to which

a counselLor has access to accurate information and is able to com-

municate it to the student't (Ken, L9?6, p. J3). r'Educational and

vocational guidance is concerned with predicting what will occur when

individuals are exposed lo different treatments'r (l'lichael , L969, p. 984).

Problems of Prediction

Various problems arise in the

taken into account when evaluating

area of prediction which must be

Iiterature or prediction studies.
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One set of difficulties involved in the predj-ction of academj-c

performance includes the poor standardization of the predictors and

the fact that different predictors are often not independent of one

another.

*n important problem regarding the interpretation of reLation-

ships between predj-ctors and criteria of academic performance involves

the question of causality. A significant reLationship between pre-

dictor and criterion does not necessarily estabLish that the predictor

is a causal- determinant of the criterion.

The assumption of linearity in prediction is a problem. Most

studies assume a linear relationship without ruling out the possi-

bility of increase, decrease, or threshold characteristics of intelli-

gence in relation to performance at different segments of the intelli-

gence range (Lavin, L965, p. l8).

In most studj-es, correlaùions between predictors and criteria

are cornputed for both sexes combined. úJhere correlations are com-

puted separately, a sèx difference is often found (Abelson, L952;

Boyd, L955; Jackson, L955i Klugh & Bierley, L9r9; Scannell, 1960).

Correlati-ons tend to be higher for females than for males in differen-

tial prediction studies (Carter, L959; Cronbach, t9491' Fredhoff, L955;

Gough, 1951; Jacobs, L959; Nason, L958; Travers, L956). of alf

educational levels, the highest correlations are obtained for the

high school level. The collere level ranks next, and the graduate

Ievel is lowest (Lavin, L965).

fntel-Iigence lests

The most widely used intelligence test in the ',linnipeg #I School

Division junior high schools (grades seven through nine) is the
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Quick-Scoring Group lest of Learning vapacity: Dominion Tests -

Intermediate, Form A, The Department of Educational- Research, Ontario

College of Education, University of Toronto, is the developer, dis-

tributor, and marking centre for the tests. As of 1976, only 22.t%

of Ontario intermediate schools (grades one through eight) were

adminj-stering the tests (WahLstrom & lVeinstein, 1976). Because of

its limited use, there is a scarcity of research on these tests.

According to HoLmes Q976) :-t :-s not justifiable to exclude IQ results

from a pupil placement process" Thus, a study of the predictive power

of this test will be included in this investigation.

Originally called the Group Test of Learning Capacity, in 19J4,

the test was revised in LgrO, and the norms were revised in L952.

The 1958 Quick Scoring Edition represents a change from a test booklet

to a conventionaf multiple choice form with a separate answer sheet.

The L963 version has been shortened fron 75 Eo 7O items.

Ferguson Q96r) finds these to be "well constructed tests of

a conventional kind.rr (p. 769). B1ack Qg6S), on the other hand,

criticizes the Iack of reliability data for the most recent tests'

the lack of evidence of iùem anal-ysis, lack of evidence regaroing

representativeness of norms, and the lack of instructions regarding

guessing.

Àptitude Tests

In L976 Price and Kj-m reported that, for the preceding two de-

cades or more, many college administrators had accepted the aptitude

test scores of high school students as one of the rlost important

indicators of academic success in undergraduate education. However,

this use of aptitude test scores has given rise to two important areas
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of concern. Ihe first relates to the declj-ne of predictive validity

of tests and the second involves ihe decline or submergance of the

really brilliant scholar.

ì4ichael and Jones Q963) and Dalton Q976) reported a decline

in the predictive val,idity of aptitude tests. Perhaps this decline

may be tied in with the lowering of standards. As the standards

become lower, weak students by sheer dint of determination may succeed,

and brighter students may succeed so easily that they put forth

Iittle effort. The achievement of both these groups may, therefore,

be Less highty correLated with their aptitudes than was the case

some years ago.

as for the disappearance of scholarship, Price and Kim (lgZ6)

found the decline in aptitude test scores of college bound students

for the preceding eleven years to be a strong indication that the

really bril-Iiant schol-ar may be an ever-diminishing community.

This apparent decrease Ín brilÌiancy might be tied in with the

lowering of standards. Perhaps the students capable of becoming

brillia¡t scholars are not being sufficiently challenged to develop

lo their fuII academic pocential.

It may be that boùh these criticisms of aptitude tests as pre-

dictors couid be resoLved if the standards in education were redi-rect,ed

upwards. Legardless of their possibie lessened ability to predict.,

aplitude tests have provided consistently high and remarkabl-y stabJ-e

validity coefficients when used to predict acaciemic success (Larsen &

Scontrino, L976; Ryan & French, Lg?6; Taylor, Brown, & Michael,

L976).

Most scholastic aptitude tests involving language and mathematics
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abiiities have been shown rather consistently to be related to success

in academic programs (l1ichael, 1969, p. 985)" From the various aptitude

tests, Quereshí Q972) comments on the Differentiaj- Aptitude Tests'

technical superiority over its competitors. Herman and Gall-o QgZl)

recommend one instrument to administrators and counselLors attempting

to help students in their selection of educational programs¡ the

Differential Áptitude Test.

The ljifferential ¡rptitude Test

An Overview

Since the time of its first publication in L947, the Differential

Apt,itude Test (DAT) has been used for a great number of purposes, many

of which were probably outside the real¡n of possibilities considered

by its creators. Bennett and others (f966) constructed the DAT:

to provide an integrated, scientific and well standardized
procedure for measuring the abiiities of boys and girls in
grades eight through twelve for purposes of educational and
vocationai guioance. . .They were designed to meet the
expressed needs of guidance counselors and consulfing
psychol-ogists. (p. I-1)

Studies have been made trying to connect the DAT with a number of

variables. The following examples will- serve to indj.cate the scope

of the literature avail-able on the DAT. Researchers have used the

DaT, or parts thereof, with varying Cegrees of success to correlate

with success in part,icular junior high, high school, vocational and

university courses (Cumming, Davies, Nagle, & Thompson, L966; Setwart,

Note I); success in empioyment (¡eashore, 1955); Ievel of schooling

(Cheong, L97O); and alternative test scores such as Austraiian Council

of Educationai Research Form AQ (Cheong, L97O), >afram Student Interest

Inventory (t¡ictrol-s , L97I) , Iowa nlgebra Aptitude Test (l,loguI} &
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Rosengarten, 1974), General Apt,itude Test Battery (Perry, Lg76),

and Preadmission and Classification Examination (l,tiller & Schill,

L974). The DAT has been used to predict choj.ce of, and success in,

various programs in high school, vocationaL schools, and universities

(Bennett et aI., L966; Cheong, L9?O; Crosby, FremonÈ, & Mitzel, 1]60;

Kim & Kang, L97O; Nich<¡ls.- L97L) and graduates versus drop outs

(eumrning et a}., L966; .jeashore, L955; Urdal, Cech, Hamreus, & i.rorkman,

L961). The DAT has been employed to evaluate methods of teaching

instruction (Crosby et aI., 1960), programs, such as science, mat,he-

matics, or guidance, and alternat,ive tests and batteri-es of tests,

and to determine acceptability of appU-cants to licensed practical

nursing programs (¡,titter & Schill , L9?4) and educability of students

in the visualization of object,s in space (Carpenter, Brinkman, &

- ^/-\Lirones, L965). CounselLors have used the DAT extensively to counseL

students regarding their future academic and vocatio¡¡al success

(Herman & üaj.Io, L973),

Val-j-dity

The DAI manual was revised in L9r2, L9r9, and 1966 to incorporate

resul-ts of an overwhelming amount of vaiidity data, including more

than 4rOOO correlation coefficients. Mrost of the data are concerned

with predictive validity in terrns of high school and college achieve-

ment. The vaiidity of the tests is based on correiations between DAT

scores and scores on other tests of a si;niLar nature and on several

Iongitudinai foll-oi/-up studies. VaìicÌit,y coefficients are statis-

ticaU-y significant. Many of the coefficients are high, even ,vith

interval-s as Long as three years between test a¡¡d criterion data.

Critics are in agreement in their praise of the testrs validity.
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For instance, Hanna Q974), in referring to the DAT, cites the

'raccumulated weal-th of predictive validity findings meri-ting the

highest praise?r (p. L47)"

Reliabiiity

Reliability coefficients for the tests, as found by its creators,

range from .85 through .)j for boys and from .71 through .92 for

girls. Froehlich and Hoyt (lg>g) concl,uded that a counsellor working

with grade nine stucients can wilh reasonable assurance assume that

their scores wilL be about the same when they are in grade twelve

(p. 121). A seven yeer folJ-ov,,-up study on the DAT conclucled that

rrthe characteristics of high school students, measured by the DaT,

bear important rel-ations to their suosequent careers as reported

almost eight years later" (Seashore, L955, p. 14).

Revision

The early edition of the D¿rT is open to various critlcisms.

Schutz (L965) criticized the authors for fail-ing to come to grips

with operationaL problems in interpreting test resuJ.ts, for not

presenting sufficient correLations witir other 'ûests, and for not

providing enough white space on e.¡ch page of the Numerical- ability

subtest. Keats QgOS) argued that no evid.ence is presented to justify

subtracting wrong responses in the scoring of the test. Carroll-

(L959) commented on the obsoLete norms of iÌngì-ish usage upon rvhich

the Language Usage subtest was based.

.ri-I of these criticisms have been resolved by suosequent revisions

of the DaT. Merwin QgZe) described the changes in the seconci edition,

Forms L and 14, L962, as being desirable but leaving the trio editions

en<.rugh aiike so that the findings of the extensive research that has
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been conducted on the earlier edition will be applicabl-e to the

second edj-tion. The revisions in tlne L972 edition, Forms S and T,

were rated by Hanna (1974) as superb--minor enough to enable some

continued reliance on research based on earlier editions, yet sub-

stantial enough to render the content entirely contemporary.

Most authors rated the norns as being far better than those

avairable for most tests (Humphreys, L9,t) and these have been

further improved in subsequent revisions by controlling for the

variable of socio-economic status (Hanna, L974) -

One major criticism has survived aiL revisions of the DAT. From

the resul-ts of his own factor analysis, (riuereshí 0972) concluded:

/r nunber of tests (..g., VR, LU-I' and LU-II) have equally
high loadings on the same factor, evidencing undue redun-
dancy in measurenent. A juoicious selection (e.g., VR, NA,

CSA' MR, and SR) from the current conglomerate can do the
job as effectively as the whole battery. The DAT' repre-
sents a substantial degree of inessential duplication of
tine, effort, and expense. (p. iO52)

Pretest Orientation

Jacobsonr s Q9Z5) research stressed the importance of the pre-

test orientati.on, emphasizing the relevance of the orientation to

Itencourage stud.ents to do their best on the test and also to make

sure they understand the purpose and individual benefit to them by

taking the test'r (p. L7). The DAI manual does instruct examiners

as follows, I'Try to put the students at ease by explaining briefly

why the tests are being administered. this may be done a day or so

in advancerr (Bennett et a]., 1966, p. 2-5). while the orientation

is suggested by the DAT manual, it rnay not have been sufficiently

stressed. The presence, absence, or depth of such an orientation

could have a marked infLuence on the resulting D¡lT scores. I.ew
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researchers have explained the details of the orientation reJ-ating

to the DAT scores used in their research.

'Ihe DAT Versus i{igh School Perfor¡:ance as a Predictor

The results of Anderson's (1971) study indicated that high school

performance was a better predictor of acadernic success in vocational

prograrns in health careers than any score obtained from the DAT for

the sanple that was used. Similarlyr research of Mogull and Rosen-

garten Q974) demonstrated a preference for grade eight mathematics

averages over the DAI for predicti.ng success in grade nine Elenentary

Algebra. These findings are consistent with those of I'tal,one ¡966)

that high school perforrnance was ùhe most val"id predictor of success

in post high vocational education programs in Iowa, and with Lunne-

borg and Lunneborg 0969) who found high school gra.re-point average

in a sample of 28OO stuaents to be as good a predictor of vocational

courses as of traditional university courses. Travers (f956) ana

Garett (f949¡, in reviewing studies of student achievement at an

earìier date, al,so concluded that the best single predictor of

general academic success in college is the slurientrs hi6h school

grade-poÍnt average.

Herman and üallo QgZl) point out that, although standings in

grade nine and grade twelve matriculation exams once had high pre-

dictive validity for post-secondary education, this may no longer

be the case today:

Since courses in Grade IX may now differ significantl-y in
content and educational experience from one school- to
another, administrators and counseLors have to atùempt to
help students in their selection processes of educational
programs without the aid of vaiidated predictive measures.
therefore lnstruments given to Grade IX studerrts, other
than the Grade IX Examj-nations, couLd weII be used for
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predj-ctive purposes. One
t,o fulfi-Il these purposes
Test. (p, 213)

Value of the DAT

such instrument that appears
is the Differential Aptitude

The Lack of usefulness sometimes attributed to the DAT shoulci

perhaps be aftributed to cerlain studies of the DAT and the misuse

of the ¡JAI rather than to the DAT itself. llost reviewers and re-

searchers do indeed credit the DriT with great usefulness.

In 1951, the authors received recognition from the CounciL

of Guidance and Personnel Associations for the superior job they

had done in presenting information about the tests. tserdie ¡grj)

commented that rrthis is unquestionably the best test manual pub-

Lishecl'r (p. 6Zg). The manual was described by Carroll (1959) as

fta mociel of organization, comprehensiveness and clarity" (p . 672),

and by Frederiksen (1959) as a ttmod.el which other publishers might

well emulate't (p. 626).

Herman and Gal-Io QgZl) found that the DAT battery, with the

exception of the Clerica1 Speed and Accuracy subtest, had good pre-

dictive validity in terms of high school achievement. Perry 0976)

stated:

l'lembership i-n postsecondary vocationai training program
groups is significantly related to D¡rT scores obtained
as early as the 8th througir lOth grades . the
relationships are very much the same as those found for
GATB scores obtained at the end of l2th grade or later.
(pp. Io7-Io8)

Bechtoldt (tg>l) recomrnended the DAT t'to vocational counsel-ìors for

use in educatíonal guiciance or educational research programs't (p. 628).

ResuÌts from research of Herman and Gallo ÍgZl) also indicated that

the "DÀT has good predictive power and can be used effectiveJ.y on a
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selective basis for counselling and predictive purposes in high

schoollr (p. 232)"

CarroLl's (1959) conclusion perhaps sums up the findings of a

great number of reviewers and researchers when he stated:

fhe DAT constitutes the best available foundation bat'tery
for measuring the chief iatellectuaL abiliÙies and learned
skills which one needs to take account of in high schooÌ
counseÌling. (p. 6ol)

Many studies have been conducted (usua]-ly at the university

level) using the DAT to predict success in academic courses. However,

nowhere in the literature has the author been able to l-ocate evidence

of studies utilizing the DAT as an aid in mathematics course seLection

at the grade ten level. Because of changes in education, such an

aid is now needed.



CHAPIER III

METTIOD

This chapter presents t,he methodology used in this study.

Details are given concerning the problem, definition of terns, data-

gathering procedure, samples, instrument,ation, hypotheses (botfr

research and nuLl test), and statistical analyses in order to promote

a clear understanding of the procedure.

The Problem

The main purpose of the study was to investigate the reLative

contribution of scores on variols tests, given to students before

grade ten, to prediction of success in grade ten mathematics courses.

Specifically, the predictive po$,er of scores on the following tests

was investigated: DAT Verbal Reasoning (Vn), DAT Numerícal A,bility

(¡¡¡r), DAT combined Verba} Reasoning and NumericaL AbiJ-ity (VR * NR¡,

DAT Space ReLations (Sn), DAT Abstract Reasoning (AR), Quick-scoring

Group Tests of Learning Capacity: Dominion Tests, Intermediate,

Form À (DOM), Henmon-Nelson Tests of I'iental- Ability (Ut'¡), and Otis

Quick-Scoring Mental AbiLity Tests (OTIS). AIso, the difference in

predictabitity of math marks for maLes and femaLes was investigated.

Definition of Terms

The following definitions are report,ed in

comprehend possibly confusing terms related to

order to help lhe reader

this investigation.
?q



Math 100: Previously known as University Entrance Math'

deals primarily with geometry"

Ì'{ath IO}: Previousfy known as Genera} Math' this course

marily with algebra.
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this course

deals pri-

l,I,ath l"O2: Also known as Business Math, this course deals primarily

with problens invotving fractions, decimals, and percent and

coutalns neither algebra nor geomeÈry.

2
l4ath IO4': This course is not tbe Occupational Entrance Math 104,

but refers specifically to a course developed by /r/. Koryt'owski

and J. Pascoe, teachers at Sis1er High School, for those students

who 'ftryrt very hard but do not have the basic skilLs needed to

cope with existing mathematics progra¡ns. Rather than being

cumulative, the content deals J-ightly with a variety of topics.

CumuLative examination mark: Mathematics students in either Math

IOO or 1O1 wriùe cumulative exar¡inationsr one before each re-

porting period, counting for 4Ø of that termrs ma¡k. Regard-

less of teacher, al-l students in a given mathematics program

write an identical examination set by one of the mathematics

teachers and reviewed or revised by the other mathematics teachers.

The cumul-ative exaninatj-on rnark refered to in this study is based

on the June examination which covers the yearrs work. Al1 mathe-

natics teachers neet prior to marking examinations to determine

how to mark each question uniformly. AI1 marks are reported

as percentage scores.

Final math mark: Studentsr rnarks for ùhe three terms are averaged

to determine the final mark for the year. AÌl marks are reported

as percentage scores.
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Math mark: For the sake of simplicity, math mark in this study

is the cumurative examination mark for students in Math IOO and

lOI and the final mark for students in Math 1O2 and 104. Because

one teacher taught all IO4 students and another teacher taught

aII 102 students, it was felt that these final marks would not

be affected by differences between individual teachers as might

the final marks of students in Math IOO and lO1 where four dif-

ferent teachers were involved.

Success in rnathematics: îhe studentrs success in mathematics is

defined as his nrath mark. A student v,ith a mark of 7, would,

by definition, be more successfuL than a student with a mark of

7O. A stucient with a mark Iower than 50 or a withdrawal' by

definition, woulci be unsuccessful.

Aptitude: The term aptitude is used synonymously with the terms

ability, intelligence, and mental ability. Aptitude is ciefined

by Bingham (cited in Bennett, Seashore' and ,lesman, 1966) as

'ra condition or seù of characteristics regarded as symptomatic

of an individualts ability to acquire, with training some (usually

specified) knowledge, ski}l, or seù of responses (p. I-2)."

Data Gathering Procedure

Math marks for students in Math IOO and IOl were obtained from

original mark sheets or photostats submitÈed by alL teachers teaching

Mat'h loo or Ìo1 as of June L9?? or 1978 (see Appendix A for mathe-

matics exaninations). Math rnarks for sùudents in !'lath 102 and IO4

were obtained from cardex cards which serve as offi-cial school re-

cords. These carciex cards !,rere also the source of information for

scores on the DAT, Dominion, Henmon-Ne1son, and Otis t,ests. The
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sex of the stucient was noted from each student's cardex. The math

marks and other data were obtained in June through November of 1977

and I97B (see Appendix B for raw data).

Samples

Sisler High School is a grade-seven-through-twelve school which

averages I20O students per year. otudents resioe in a middle- to

Iower-c1ass area located in what is referred to as I'coretr or inner-

city winnipeg. The original sample consisted of 483 Si-ster students

who, in June L9?? or L9?8, were enrolled in Math IOO, ICI, IO2, or

104. The sample was further restricted to 460 students who completed

their mathematics program in June. Students who had transferred from

one mathematics course to another during the year were removed from

the sample because of the effect their late entry into the program

might have haci on their math marks, lowering the sampJ-e to 4JB. Of

this number, only those students for whorn scores vJere avail,abLe on

the foliowing t,ests r¡rere included, lowering the sample as indicated

by numbers in parentheses: DAT ç49), NM (lo7), l¡¿ (272), and oTIs

Q62). This first sample, designated I, consisting of 262 students

(fl5 matn loO students, 87 l¿atfr IoI stu<lents, 15 Math 102 stuclents,

and 5l'lath 1O4 stuoents) was usecì for the first stage of the study.

Sample I data '¡as used as a screening device to reduce the number

of vari-bles to be considered in the prediction of math marks.

'r second sample, designated II, was formed by uslng those Sisler

stucients for whom scores were available on those variables found to

contribute significantly (p ( .05) to prediction of maùh marks in the

Sample I procedure. If no v-riable in the Sample I procedure were

found to contribute significantly, then the variable with the
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highest correlation to math mark was chosen for Samp1e Iï. The level

of significance specified was "O5, instead of .01, because of the

small sizes of Sample I subgroups; because of the large number of

variables considered in Samnle I; and because of the inciusion of

the composite score, VR + NA, as weII as both inciividual scores,

VR and NA, in the variable list. Both composite and individual

scores were included because it was not knoivn in advance which riould

contribute more to prediction of math mark. Because of the overlap,

the significance of one of these variables might be underestimated

by rrrulliple regression analyses of Sample I data. Sampie If data

would not likely inclucie both cornposite and inoividual scores and

wouid, therefore, present a more accurate analysis. Sample II would

hopefully be large enough so that it might be further subdivided

into large subgroups for investigating the predictabiiity of math

marks of males and of females and would, by correLation with fewer

variables, reciuce tire effect of the "regression iaw of diminishing

returnsrt (Kerlinger, L9?3, p. 62r).

The ranges of Math IOO and lOI marks used in Sample II were

unusuaily narrolr because of the melhod of determining standing at

Sisl-er High School. Because marks for the three terms in the schooL

year \yere averaged, some students found themsel-ves in the positlon

of neeciing an extremeiy high mark in the third terrn to compensate

for low first- and second-term marks. Fiany of these students un-

reaiisticaliy assumed that they couid doubi-e their marks in the final

term. tsy June, many realized that it lvas improbable to attain a

sufficiently high mark so tirey withcìrew prior to the examinations.

Thus they excluded themselves from incÌusion in Sample II. Sample

If, therefore, is lacking many marks which woul"d have been Iower
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than 50, had the studenÈs written the examinations. Ht the opposite

end of the scare, students who had marks above 75 in both first and

sec<¡nci term were already guaranteed a 'rpass" in that course, regard-

less of their third term mark. ,rome students may have taken advantage

of this fact and spent less time and effort on m,¿ithematics j-n order

to concentrale on raising their averages in other courses. Thus,

students capabfe of achieving higher final math marks may not have

done so.

^ Sample III therefore was creatcd, which consisted. of those

students ¿ho withdrew fron a mathematics course. They were inclucied

in this study so as to show a more complete picture of student, data

and to provi-de information for charts but not for multiple regression

anaiyses.

Instrumentation

Differential, aptitude lests

Differential Aptitude Tests, Form S, by G. K. Bennett,

H. G. Seashore, and A. G. Wesnan, are:

an integrated battery of aptitude t,ests designed for
educationaL and vocational guidance in junior and senior
high schools. The battery yields nj-ne reliable scores
including an index of schoLastic ability. The Differen-
tial Aptitude Tests provide a profile of the relative
strengths and weaknesses of each studenù in these eight
abilities: verbaL reasoning, numericaÌ ability, abstract
reasoning, space relations, mechanical reasoning, cferical
speed and accuracy, spelling and language usage. The ninth
score, an index of scholastic ability, is obtained by sum-
ming the verbal- reasoning and numerical abil_ity scores.
(Tests & Instructional Aids, L9?6, p. 14)

Sisler High grade nine students were given a DAT pretest orientation

Iasting approximately two hours. The test was administered to alL

grade nine students, simultaneously, in the school lunchroom, one



afternoon and the following morning

range scores, based on norms for the

were used j-n this studY.

Dorninion lests

1T

in October. Grade percentile

entire,l/innipeg School Division'

quick-Òcoring Group Test of Learning Capacity: ¡Jominion Tests'

Inbermediate, !'orm A, by the Ontario Institute for ¡tudies in Educa-

tion consists of ?O questions without internal timing. This ttrirty

minute test is in a conventional multiple choice form with a separate

answer sbeet. Coastructed for grades sevenr eightr and nine' this

test appears in two parallel forme, rr ¡ad B. I'It comprises opposites'

analogies, number series, arithmetic problems, tdoes not belongr,

synonyms and, a few of miscellaneous type" (Emmett, L951, p. 39r).

The tests were administered to students whj-l-e in grade seven. Grade

percentile range scores, based on norns for the entire Winnipeg

Schoo1 Division, ì¡vere used in this study.

Henmon-Nelson Tests

Henmon-Nelsorr Tests of MentaL AbiLity, Form A, by V. A. C. Henmon

and l{. J. Nelson, and revised by T. 4.. Lamke and M. J. Nelson, are:

designed to measure those aspects of mentai ability which
are inportant for success in academic work a¡d in similar
endeavors outsj-de the classroom. Each form consi6ts of 90
test items arranged in order of increasing difficulty.
A variety of items is used to test different manifesta-
tions of mental ability. (l,amt<e & Nelson, L9r?, p. 3)

The tests were administered to students whil,e in grade five. IQ

scores, based on norms for the entire 'finnipeg School Division' were

used in this study.

Otis Tests

Otis Quick Scoring I'lental Ability Tests, Alpha' Short Form, by

A. S. Otis are:
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a widel-y used measure of genera] mental- abiiity. It provides
for the assessment of general mental ability, or scholastic
aptitude, by sampling a broad range of cognitive abiiit,ies.
(Tests & Instructional- Aids, L9?6, p. 19)

The tests were administered to students while in grade tbree. IQ scores,

based on norms for the entire winnipeg Schoo1 Division, were used in

this study.

Ma thematic s iixaminations

l,lath I0O and lOL examination questions for both the L977 and

1978 school years are located in Appendi.x A.

Research Hypotheses

Two research hypoÈheses directed this investigation:

1) Knor,ledge of scores on VR, NÀ, [R + NA, SR, AR, DOM, HN,

and OTIS contributes to prediction of grade ten marks in Math IOO,

IO1, 1O2, and 1O4. The multiple correlation coefficient betueen

math mark (I) and the eight variables is not equal t,o zero (See

Tabte I for authorrs expectations).

Hr' \'t*+rell / o

2) Knowledge of scores <¡n those variables found to be signifi-

cant (p ( .05) for Sample I contributes to prediction of grad.e ten

marks in Math 1OO, 1O1, 102, and 104. The multiple comelation

coefficient beiween math mark (Y) and the n variables is not equal

to zero.

H^: R lo¿ -y'l--n
Hypothesis two was tested for maLes only, femaLes oniy, and

mixed (males and femal-es).

Null Test Hypotheses

Two nuIl test hypotheses gave direction r,o statistical anal-yses:



lJxpec tations

Contribution to

Table l-

of Sample I

Predic tion

Variables I

of Math Marks

Math I0O l"lath 1O1 Math 102 Math IO4

ilxpec ted

Significance

Possibl-e

Significance

n=l-35

r) l¡¿

2) sR

!= 35

I) NA

VR+NA

AR

n--

1)

87

NA

n=5

1) NA

r I * ¡t ¡t t:t * ¡ù ¡t* r r * + * * * û I * * r ¡i 'l * + +,t * * * ** * I r * * * *,* r r Û * * a *¡t + rt ** * + * + t r r r r {. * * ù

VR+NA

AR

VR+NA

AR

VR+NA

AR

Expected

Non-significanc e

VR

DOM

OTIS

HN

SR

VR

DOM

OTIS

Hi{

SR

VR

DOl,l

OTTS

HN

SR

VR

DOM

OTIS

äN

Note. Order of conlribution to prediction of

specified for variables listed below starred Line

listed below dotted line (-----) are not expected

significantly* to prediction of math mark.

'p ( .or

math mark is not

(*+**t). Varj-abl-es

to contribute

1t
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1) The multiple corelation coefficient between math mark

anci scores on the variables VR, NAr VR + NA, SR' AR' DOM' HN, and

OTIS equals zero.

tort å' u:34r6?8=o 4' = 'or

2) The multiple correlation coefficient between math mark and

either scores on the variables found to be significant in Sarnple I

(g ( .05) or scores on the variable with highest correlation to math

mark equals zero.

H ^: R - - 0Q¿ T.t-n A=.o1

Statistical Analyses

Each sample, El = 262, \Z = n (cÌeter¡oined by analysis of data),

was divided into four subgroups according to math course. Statistical

analyses were performed separately for each subgroup- Sample II

was further studied rvith males only, females only, a¡rd mixed (males

and females). The subgroup, Math 104, was el-iminated because only

5 students u,ere enrolled" The small number precluded appropriate

analyses (Kerlinger, L971, p. 619). Data for each subgroup (see

Appendix B for raw data) were subjected to a stepwise forward inclusive

multiple regression analysis (Nie, HuÌl, Jenkins, Steinbrenner, &

Bent, L9?r, p. f8O) with the variabLes: VR, NA, VR + NA, SR' AR'

DOyr, HN, and OTIS' and criterion math mark. AI] variables were

aÌlowed to enter the regression equation freely, a standard regres-

sion method (llie et aI., L975, p. 116).

The parameter values of g ( the maximum num'oer of variables that

will be permitted to enter the regression equation), F (tne f ratio

associated with a given variable that would be obtained in orcier

for that variable to be al-]owed i-nto the regression equation on
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the next step), and t (ttre tolerance of an independent variable being

considered for inclusion representing the proportion of the shared

variance of that variable anci the criterion variable, math mark, not

expJ-ained by the independent variables already in the regression equa-

tion) were not specj-fied by the author, but rather, default vaLues

were automatically set by the computer. The default value of n equaled

8O, permitting aII variables to be entered into the regression equation,

provided that they met the other criteria. The defaul-t value of F

equaled .OI. The default value of t equaled .OOl. The above default

values were extremely permissive. These permissive values were ini-

tially used so that the computer coul-d print out data showing the

reLative contribution of variabl-es.

In addition to the specified multipie regression, the computer

Ê
was programmed to output residuals, Yrvalues (the math scores that

would be predicted from the mul-tiple regression equation and variabLe

vaÌues), comelation matrices, meansr and standard deviations for

each variabLe.

The linear regression model requires that the data be ordered

so that the underlying assumption of linearity be met. The data were

presented in the form of a scatter diagram (see Figure 1). A visual

examination revealed that the assumption was met. Thus, the researcher

proceded with the presentation of results. The next chapter contains

a presentation of results of this investigation.



Figure 1

Compucer Printout Plot for Math LOI, liixed, rample II of

Standardized Residual (d.own) and Pred,icted Math Mark (across)
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CHAPÎER ÏV

RESULTS

The previous chapter described methods to be used in ti:is pre-

dictive study. fn this chapter the results of that methodology are

presented, first for Sample I and then for Samp1e II. For both

samples, results are organized around subgroups representing Math

1OO, 1O], and IO2 courses.

Sample I

Math lOO

The mul-tiple correlation coefficient between Math lOO marks

achieved by L35 students and their scores on VR + NA, SR, VR' NA'

OTIS, and DOM was .618, Y Q, L27) = L2.422, p ( .OOI. The follow-

ing multiple regression equation was derived to predict I'lath IOO

marks:

y, = 21.j36 +.885 (vR + NA) + .L62 (¡n) + -.17L (vn) + .l5o (HN)

+ -.I88 (nn) + -.o7z (otrs) + .oj9 (lou) (r)

All equations in this chapter are numbered I through 12. The standard

error of the estimate for each equation is listed in Table 2. The

correlation matrix for these variables arrd Math IOO mark i.s shown

in Tabte J. Table 4 summarizes the findings by presenting regression

coefficients, beta coefficients, corresponding F vaLues, and other

pertinent statistics. Because VR + NA and SR were the only two

variables found to be significant (p (.o5), these were the only

variables utilized with Sample II Math IOO data.
37



Standard

For Equations

Table 2

Errors of

Predicting

bhe Eslinate

Mathenalics Marks

r) LL.725

2) 17.2t2

3) l^2.69'

4) rL.\Tz

5) L2.212

6) 1r.rZ4

?) t7 Jr6

8) L7.500

9) t6.492

10) 11.40r

11) LL.57'

12) tt.rzg

Note. The numeraL

the numeral following

preceding each standard error corresponds to

each equation listed in the t'ext.

1ö



Table t
Correlation Matrix for Test Scores and Math 1OO Miark, Sample I

nR+NA AR
Math
Mark

NA

SR

DOM

01IS

HN

VR

VR+

AR

Math
l,lark

"563

.406

. orb

.4lz

.rL4

r.ooo

.go5

.458

.486

r.ooo .287 .4r7

.28? 1.ooo .364

.4LT .J64 r.ooo

"242 .166 .347

.391 .235 .5l:6

.563 .4o6 .616

NA .8J6 .39? .6O4

.342 "461 .J7O

.5oo .441 Õ98

.242 .793

.366 .ztj

.34? .516

l.ooo .4=6

.4y6 r.ooo

.4sz .rL4

.406 .5oj

.4>z .292

.252 .3J2

.836 .j4z .5oo

.j9Z .4Ø .443

.6o4 J?o .398

.406 .4=Z .zjz

.5O3 .292 .332

,9oj .4r8 .486

t.ooo .44? .574

.442 r.ooo .306

.574 Jo6 r.ooo
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Sunnary of the Multiple

and l{ath

4

Analysis of Test Scores

Sample I

fable

Regreesion

IOO Marks,

MuItiple
Variable R

_2
^R)-

E- Change
Sinple

R Beta dfTE

VR+NA

SR

VR

HN

NA

OTIS

DOM

(Constanù)

.574

.620

.629

.6tz

.63'

.btb

.638

"tlo
.184

.tg6

.199

.403

.4o5

.4o6

.33o

.or5

.o11

.oo3

.'oo¡+

.oo2

.oo1

.574 "gg5

.441 .l.62

.486 -.37r

.312 .150

.5OO .188

.252 -.O72

.398 .o3g

23.5t6

1.069 6.058" I,
.275 L2.4O7*tt I,

-"517 t"o92 1,

.o8a .8617 t,

-.22L .g6Z I,

-.058 .495 L,

.o51 .296 1,

t26

126

)26

L26

L26

L26

126

*!(

*'? (
.05

.oo1

40



Mat,h IOI

'Ihe multj-ple correlation coefficient between l"iath l-01 marks

achieved Uy 87 students and their scores on NA, SR, DOl4, VR + Ne,

ÌlN, OTIS, *R, and VR was .5?O, I (8, 78) = 4.684, p (.OOf. The

following mult,iple regression equation was derived to predict Math

1Ol marks.

I' = 15.391 + .5Og (l¡¿) + .162 (SR) + .2OO (pO¡¿) + -.t?2 (Vn +Wl)

+ .t69 (lt¡¡) + -,o93 (oTIs) + .ot9 (AR) + .051 (vn) Q)

the correLation matrix for these variables and Plath IOI mark is shown

in Table 5. Table 6 summarizes the findings by presenting regression

coefficients, beta coefficients, corresponding F values, and other

pertinent statistics. Because N¿ was the only variable found to be

significant (p ( .O5), this was the only variable utilized with

Sample Iï Math 1O1 data.

Math 1O2

The multiple correlation coefficient between Math l-O2 marks

achieved by 35 students and their scores on NA, HN, ÀR, DOI.{, and

OTIS was .6t4, F (5, 29) = 3.5IL, p <.O5. The following muitipì-e

regression equation was derived to predict Math 102 marks.

y, = 3.6ij + .247 (l¡a) + .561 (HN) + .rZ8 (nn) + -.o8o (DoM)

+ -.148 (OTrS) 3)
The correlation matrix for these variables and Math IO2 mark is

shown in TabLe 7. TabIe I summari-zes the findj-ngs by presenting

regression coefficients, beta coefficients, corresponding F values,

and other pertinent statistics. No variables were found to be sig-

nificant (p ( .O:1. Because the score on variable NA conelated

most highJ-y with Math IO2 nark, it was the only variable utilized

with Sample II Math 1O2 data.

4l-



Table 5

Correlation Matrix for Test Scores and lulath IOI Marks, Sample ï

OTIS VR+NA
Math
Mark

NA

SR

DOM

OTIS

HN

VR

VR+NA

AR

Math
Mark

.L66

.147

'167

"407

'¿)o

I.OOO

.786

.446

.o99

1.OOO .244 .407

.a44 l.ooo .1zL

.4oT .f21 r.ooo

.3r7 .236 .5L6

.37L -.100 .446

.L66 .t4? .16?

.693 .344 .666

.416 .:'44 .409

.4gS .jo\ .Jr3

.t57 .371

.236 -.100

.5t6 .446

1.000 .366

.166 I.ooo

.4oT .zj6

.5o, .44s

.386 .234

2^O .¿¿õ

.693 .416 .49,

.j44 .:,44 Jo\

.666 .4o9 .351

.5o5 'J86 .2o9

.441 .234 .226

.786 .446 .o99

l.ooo .r49 .342

.549 I.OOO .3Lo

.342 .3rO r.OoO
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fable 6

Sunnary of the Multip1e Regressj-on Analysis of Test Scores

and !4ath lOI Marks, Sample I

Variable
MuIüip1e

R

Þ2-^\)-
E- Change

SimpIe
R FB

NA

SR

D0t{

VR+NA

HN

OTIS

AR

VR

( Coustant)

.49,

'51r

,r45

.164

.567

.568

.569

.170

.245

.282

.297

. ttö

.122

.J23

.324

.125

.245

.or7

.015

.021

.oo4

.001

.oo1

.000

.49j .go9

.3O8 .L62

.351 .2oO

.342 -,372

.226 .L6g

.2Og -.O93

"tl.o .o39

.o99 .O5L

Lr.391

.r47 4.6o5' 1, ?8

.194 2.508 1, ?8

.235 2.99t t, 78

-.118 .619 l, 78

.o82 .4gl r, Z8

-.o52 .2O5 1, 78

.o43 .115 I, 78

"o5, .o1t 1, ?8

.l ('o5
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Table 7

Correlation l"latrix for Test Scores and Math IO2 Marks, Sample I

NA VR+NA
Maüh
Mark

NA

SR

DOM

OTTS

HN

VR

VR+NA

AR

Math
Iviark

.463

.14?

.742

.466

.644

r.ooo

.907

.++t

.344

1.000 .526 .47O

.526 I.OOO .4Oo

.4?o .4oo r.ooo

.LBT .324 .5])8

.449 "527 .642

.461 .547 .742

.??7 .63? .746

.628 .r37 .482

.r49 .399 .3LL

.187 .449

.324 .527

.558 .642

1.000 .7L2

.7r2 r.ooo

.466 .644

.408 .652

.r38 .3gg

)q, ttLz.L)( .'tt

.777 .628 .549

.637 .r37 .399

.?46 .482 .l.Lt

.4o8 .fi8 ,zr7

.652 .J99 .441

.9o7 .443 .144

1.coo .589 .48?

.589 l.ooo .4:B

.487 .458 I.ooo
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Tab]e 8

Summary of the l"lultiple Regression Ànalysis of Test Scores

and l'lath LO2 Marks, Samp1e I

Multiple , E2 Simple
VariableR¡-ChangeEEBetaIdf

NA .r49 .3o2 .n2 .r49 .247 .n5 t.6r7 1, 29

HN .592 .35O .048 .441 ,.163 .384 2.100 1,29

AR .6OZ .362 .O12 .4:8 .178 .24' 1".002 ],29

DOM .6rO .t?2 .OIO .1Ll. -.08O .L2O .J4O 1, 29

oTIs .614 .177 .oo5 .2r7 -.148 .Lt1 .2ro r, 29

(Constant) 3.615

Note. No F val-ues were found to be signj-ficant (p (.0:1.

4S
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Sample

priate test

of Samp1e I

of l-62 l'lath

students.

Math lOO

Sampl-e II

fI consisted of those J44 students for whom the appro-

scores, identified by results of statistical analyses

data, were available. Sample II subgroups consisted

100 students, L32 l4athr IOl students, and !O Math IO2

fhe multiple correlation coefficients between }dath IOO mark

and scores on VR + NA and SR, by nultipJ.e regression analyses, were:

.616, E (2, l-59) = 48.6?0, p ( .oo1, for mixed (males and femates);

.585, g (2, ?6) = L9.749t p ( .OOt, for fenaLes onty; and

.674, I (2, BO) = 13.t7, 1( .0O1, for males oniy. The following

multiple regression equations were derived to predict Math IOO marks:

I' = JJ.2)8 + .394 (vn + NÀ) + .r5o (sR) (mixed) (4)

I' = 29.943 + .765 (vn + NA) + .I95 (sR) (females only) (5)

I' = t4.75j + .4tZ (vn + NA) + .lf7 (sn) (nraLes only) (6)

The correlation mat,rices for these variabies and Math IOO marks

are shown in Table t. Table fO summarizes the findings by presenting

regression coefficients, beta coefficients, corresponding F values,

and other pertinent stat,istics"

The significance of the difference between correlation coeffi-

cients for males and for females was tested by using Fishert - 3r

transformation (see 'Iable D). z was found to equal .93O, which

was not significant at the .O5 level.

Math LOl

The correlation coefficients between l'lath lOI mark and NA were:



Correlation Matrix

(Computed

Table 9

for SR, VR + NA, and Math 100 Mark, Sample II

for Mixed, Female, and Male Samples)

VR+NA Ir¡iath Mark

SR

Mixed

Female

MaLe

VR+NA

Mixed

Femal-e

Male

Math Mark

Mixed

Fema1e

ivlale

l.OOO

1.000

1.000

. tö¿

.¿õ¿

.4zg

.782

.¿ô¿

.479

l.OOO

I.000

I.OOO

.170

.504

.639

Lzlt

.418

.494

.434

.4IU

.494

.57o

"504

.619

1.000

1.000

1. OOO
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Table IO

Summary of the Multiple Regression Analysis of

VR + NA, SR, and Math 100 Mark, Sample II
(Computed for Mixed, Female, and. MaIe Samples)

)Multiple , E- Sinp1e
VariableSS-Chanse¡EBetaIdf

VR+NA

Mixed .57O .325 .325 .57o .394 .4Zl 49.05O*o 1, Lrg

Female .5o4 .254 .2;¡4 .ro4 .16j .424 Lg.3L6*** L, 76

Mate .639 .409 .4o9 .639 .4LT .523 to.B6g*** L, Bo

SR

Mixed .6::6 .1,ïo .ojj .4j4 .t5o .z1j r4.or$*r.+ I, rr9

Female .r85 Õ42 .oB8 .418 .L95 .3oZ to.t24** t, T6

Mare .674 .4>S .046 .4g4 .rt? .244 6.Zzü 1, Bo

(Constant)

Mixed 13.238

Female 29.943

Male 34.7j5

¡É

I(.o5
*t

I
* *,fi

D 1 "001

48
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.473,, ¡' (r, L3o) = 37.490, p (.ool, for mixed. (mares and females);

.501, F (1, 6o) = 2O"O8O, .p ( .OOL, for females only; and

.428, F (1, 68) = Lr.244, p( .@I, for maÌes only. The foltowing

regression equations were ,lerived t,o predict Math lol marks.

I' = zg.rJj + .46r (NÀ)

I' = 3l.lo6 + .5ol (NA)

I' = 46.]U + .j% (n*)

I' = 46.015 + .4rg (NA)

I' = 47.6to + .28? (NA)

( mixed )

(females only)

( mixed )

(females only)

(maLes onJ.y)

ç)
(8)

(s)I' = 28.888 + .185 (NA) (mates only)

Table rL sunnarizes the findings by presenting regression coeffi-

cients, beta coefficients, corresponding F values, and, other perti-

nent staùistics.

The significance of the difference between correlation coeffi-

cients for mal-es and for females was tested by using Fisher's 3r
transformation (see Tabl-e D). z was found to equaÌ ,126,, which

waS not significant at the .Of l"u"f.

Math lO2

The correlation coefficients betr¿een }4ath i.OZ mark and NR were:

.519, F (1, 48) = L7.?O5, p ( .OOf, for mixed (males and females);

.57L, F (L, 30) = L4.527, p ( .Oot, for fenales only; and

.149, F (I, 16) = 2.22I, p (.25, for males only. The following

regression equations were derived to preciict }¡rath 102 marks.

(10)

(rr)

(re)

TabÌe 12 summarizes the findings by presenting regression coefficients,

beta coefficients, corresponding F val,ues, and other pertinent

statistics.

The significance of the difference between comeLation



Table Ìl

Summary of the Regression Analysis of NA and Math lOl Mark' Sample II

(Conpubed for Mixed, Female, and l"ia1e Samples)

)Variable Simple R R- B Beta F df

NA

Mixed .4zl .224 .461 .473 37.490.!** L, L3O

Female .501 "25L .5oj .5ù 2o.o8o*** I,6o

l,lare .428 .LB3 J85 .428 rr.244**o 1,68

( Constant )

Mixed 29.L13

Female 1L.LO6

l'lale 28.888

*oop ( .ool"

,o



Tabl_e 12

Summary of the Regression Analysis of t\A and Math 1O2 Mark, Sample II
(Computed for Mixed, Female, and. Male Samples)

2Variable Simple R R- B Beta F df

NA

llixed .rI9 ,269 "393 .5Ig L7.7Or*'* L, 48

FemaLe .rTL .jz6 .4t9 .rTL L4,52?*"* t, to

Mal.e .t4g .r22 .287 J4g 2.22r r, 16

( Constant )

Mixed 46.LLt

Female 46.Ofi

Mal-e 4Z.6to

onon ( 'oo1

5r



,2

coefficients for maLes

z transformation (see
-r
was not significan! at

and for femal-es was tested by using Fisher's

Tab1e D). z was found to equal .896, which

the .05 IeveI.



CHAPTER V

DISCUSSION

fhe previous chapter contained a presentation of resurts. rn

this chapter, those results are discussed, first for sampre r and

t'hen for SampJ-e iI. Following this are the implications of the study,

both for counserlors at the schoor invorved and for ed.ucat,ors in

general. Examples are given of specific ways in which the resurts

of this study may be applied to work with students.

Sample I

NuII hypothesis HO, was rejected at the .OOI Level for þtath

IOO (p. )7), ì'rath rOl (p.4J-), but not Þtarh l-O2 (p.4t). ,Ihere

was a posicive rnuJ,tipie correl-ation bet,iveen math nark and scores

on VR, Na, VR + N¿, 5R, ÅR, DOi'/¡, HN, and OTIS for }4,¿.th J.OO and 1OI,

but not iO2. elthough the mul-tiple correlation coefficient between

I'íaùh 102 mark and lhe variables u¿as significernt ab the .o! level,

it ,'ras not sufficiently sir;nificant to reject the nuII hypothesis

HOt. In }ight of the facts that the author set a rigid level of

significance (.ol), that the murtipre correration coefficient was

actually higher for M.ath 102 (.6f4) than it was for },iath tOl, (.r?O) ,

anci that the sample size was smal-ier for i'iai,h 1O2 (J5) than it was

for l,lath I0I (87), the size of sample used for ryath l_O2 may have

been a stronger factor j-n accepting the nul} hypothesis than was

any true lack of significance.

51
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Variables in Table 4 are listed in the order of their contribu-

tion to the prediction of Math IOO mark. Table 4 shows lhat, although

40"6% of the variance in Þtath lOO marks is explained by consideration

of seven variables, 38.4% of the variance is accounted for by considera-

tion of only two variabl-es, VR + NA and 5R" ¡ihile the contribution

of aLI seven variables is staùisticaily significant, it rnay not

be educationally significant. The time and effort invol-ved in testing,

scoring, and compiling results of all- the tests involved would not

be worthwhile for the sJ-ight increase Q.2%) in predictability.

Sinilarly, Table 6 shows that, although 12.5% of the variance in

j,lath IOl marks is explained by analysis of eight variabies , ¿4.5þ

of this variance is explained by considerat,ion of only one variabl-e,

r\4. Likewise, Table B shows lhat, althoirgh 17.7"'6 of the variance

in Math lO2 marks is explained by analysis of five variables, SD.z%

of this variance is explained by consideration of only one variable,

NA.

Procedures used with Sample I served their intended purpose,'

which was to reduce the number of variables to those with inciividual

significant contributions to prediction. Through the Sample I proce-

dure VR + NA and SR were selected as predictor variables for Math

1OO, and NA, was selected for Math 1O1 and IO2.

Sa¡nple II

Nu}l hypothesis HO2 *"u rejected at the .OOl- level- for Math

loo (p.46), Math lol (p.49), and Maùh Io2 (p.49), for males,

females, and mixed (males and femaLes), with the exception of the

l4ath lO2 males-only sample. There was a positive multiple correla-

tÍon betiveen Math 1OO mark and scores on VR + N¡r and SR for males,
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females, and mixed (males and females); between l'lath IOI mark and

scores on N;t for males, females, and mixed (maIes and females);

ancÌ between l"iath I02 nurk and score on NA for females, and mixed

(mates and fenaLes), but not for mal,es only. '!he sample size (n = 13¡

of this Latter group may have been partially responsible for this

finding. Perhaps some of those boys choosing ì4ath 102, a terminal-

course, are less highly motivated than those choosing Math IOO or

1Ol-, often prerequisites for further study. If thj-s were the case,

then it would be understandable that the Math 1O2 marks wouLd be

less highly correÌated to mathematical aptitude, NÀ. This motiva-

ticnal factor might prcve to be highly significant in predi-cting

any academic marks and may well be worthy of further study.

the fact that the Math L02 mixed correlation coefficient was

significant in Samp1e II but not in Sampie I is accounted f.or by

the increase in sample size and the decrease in the number of vari-

ables considered, which is in accordance with Kerlinger's 'rregression

law of diminishing returnsr' (Kerlinger, L971, p. 625).

'ilthough correlation coefficients were higher fcr mal-es bhan

for females in Math IOO, a-nd higher for females than for rnales in

Math IOI and IO2, the differences rflere not significant (see Tab1e D).

I'hust it was inferred that maLes and females differed only randomly.

This finding does not concur with previous research reports, in

which significantly higher correl-ations for females than for maLes

were found. Perhaps findings in this study reflect the changing

tines and l-ifestyles and a reduction in academic differences be-

tween rnales and females. Because differences between correlation

coefficients for males and femal"es were not statistically signifi-
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canÈ, the regression equations derj-ved for the mixed groups may be

used for students of both sexes"

fmpLicaùions of the Study

The study provides direct implications for counse]lors at Sisler

High School.

Counseriors rnay directly insert grade nine studentsr DAT scores

into regression equations. Regression equations (with standard

errors of the estimate in brackets) derived to predict math marks

for M,ath iOO, 1OI, and 1O2' respectively' are:

Y' = 13.238 + .J94 (VR + NA) + .r5O (SR) [rr.8z¿]

!' = 29.Lti + .461 (NA)

Y, = 46.LLl_ + .l9l (NA)

ttz.tr.6)
fu.4orl

Figures 2, 3, ano 4 display Sample II (mixed) regression lines

for math mark predicted fron VR + NA scores for Math 1OO, and NA

scores for Math lOI and lO2, respectively. These figures may be

used to predict math marks at a glance rather tha¡l using the more

time-consuming equations.

Table L3 nay serve to present to a grade nine student the success

or lack of success of previous students with similar NA scores in

all three mathernatics programs. For example, a student with an

NA score between 20 and 2! would see, from Table 13, that no students

with simi.Lar scores had passed l"lalh 1OO, 8% ira¿ passed Math tOI, anci

73ió naa passed I'iath IO2. NaturalJ-y, a counsellor cannot state that

the student coul-d never pass ì'iath lOO. However, it would seem to

be the duty of the counseLl-or to point out to the student that no

one with such. a low ability score had passed i'iath IOO in the two

years during which this study was conducted. On the other handr a



Figure 2

Sample II Regression LÍne for Math 1OO Mark Predicted from VR + NA

T, = 36.2o982 + "4?5oL63 (vn + u¿)a

IOO
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70
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9O roo
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1
o
o

v
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10

astandard emor of the estimate = ll],,.8?2

Note. The broken lines on graph contain the range of the predicted

score plus and ninus one amd two standard errors of the estimate.
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Figure J

Sanple fI Regression Line for Math 1O1 Mark Predicted from NA

I' -- 2g.Lr259 + .4606637 (¡¡n)a
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50
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I
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I
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ro 20 to 40 w 6o 70 8o go 1oo

NA

aStandard error of the estimate = L7.JL6

Note. ÎÌre broken lines on graph contain the range of the predicùed

score plus and mi-nus one and two standard errors of the estimate.
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Figure 4

Sample II Regression Line for Math 1O2 ì,lark Predicted from NA

T, = 46.tt3:g + .19jzg2r (NA)a
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6o
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4o
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o

aStandard. error of the estinate = I1.4O1

Note. The broken lines on graph contain the range of the predicted

score plus and minus one and two standard errors of the estj-mate.
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TabIe IJ

Breakdown of Total Number of Students Pa¡sing Each Mathematics Course

According to Ntr

Math IOO Math IOI Math lO2

90 - lOO

8o-89

70-79
6o-69

50-19
4o-49

10-39
20-29

10-19
ô-o

4L/43 ß5%)

3r/lz e7%)

3L/t4 (gvl,)

2o/2t (87%)

L8/24 (75%)

42ì6

(41%)

(e)

3/3 ÃoúÁ)

4/z $7%)

T/Lo Q%)

L3/22 $gW)

LL/zr (52%)

L4/28 $Ø)
Lo/33 3o%)

L/L1 ß%)

,/L6 Gt"Á)

.2/t (66%)

(rooØ)

Qow)

(\ru)

7/7 (l:oØ)

7/8 (8?%)

n/ry Q3%)

to/r6 6¿r)

o/4 (Ø)

vL
L/I

,/6

,/L2

1/7

o/2

Note. Percentage refers to proportion of scores within a given cel-l-.

Total- number includes those

course (see Appendix Ä for

þ!9. Scores above the

passing.

students who wi-thdrew from a mathematics

Raw Data Sample III).

heavy line have a rO% or greater chance of

6o
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student with an NA score betrveen 70 and 19, fearful that he could not

hancile the Math IOI progran, coul-C be reassured that 70% of students

in that ability range had passed. Math IOI. ftlhile the counsellor can-

not guarantee a passing grade, he can state that the student woul-d

have a high probability of gaining a passing grade. A student with

an NA score of 4!, wondering whether or not to attempt Math IOI, might

be advised that half the students with similar scores had passed during

the previous two years. However, half had failed.

Close exa¡oination of factors such as the studentrs values, goals,

motivation, study habits, extra curricular involvement, home environ-

ment, and course load mighÈ permit the counsell-or and student to dis-

cover into which half the student would be more likeJ-y to fit. How

much risk the student might be willing to take is important. Some

people wil,l- successfully tackle outstanding odds to get what they want.

such a student with an NA score of 4J might prefer to take Math 101,

with a 30% chance of passing, rather than Math 102, with an 8?% dnance

of passing. Other people cannot cope with a possibility of faiLure.

Even a 70% chance of passing, given to a student with an NA score of

75, may be seen as a 3Ofr chance of failing, and may be too risky and

upsetting for such a student to handle. He may prefer to take Math

1O2r a course which was fail-ed only by students with l-ower NA scores.

It is crucial that anyone working ivith DAT scores recognizes that

DAT scores must never be utilized in isolation. Many other factors

must be taken into account in trying to predíct math rnarks and, conse-

quently, in trying to choose the most appropriate mathematics course.

These factors, however, nust be considered in addition to, rather than

in J-ieu of, scores from Lhe DÁT.
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If a student were considerj-ng Math IOO, Table 14 could be used

to portray the success and lack of success of previous students with

similar SR and VR + NA scores. Previous students whose scores feII

above the heavy line on this table had greater than a 50% chance of

passing; aI1 students with VR + NA scores o¡ 80 and over passed Math

1OO. llore specific information may be derived from this table concern-

ing any given combinations of SR and VR + NA scores.

Although there were no statistically significant differences be-

tween correlation coefficients for males and females, it was felt that

the differences might have sone educational relevance. Separate ex-

pectancy tables (see itppendix C, Tables E, F, and G) were therefore

devised according to sex for ì4ath 100 and 102, because the differences

in these two courses were ciosest to being significant. Differences

between expectancy tables thus derived were so smaLl that they appeared

irrelevant.

The implications of this study woul"d seem to extend to educators

outside of Sisler High School. a study of the mathematics examinations

(Àppendix ¿) might enable a mathematics teacher to compare SisLerrs

progran to his own, and thus lo evaluate the usefulness of prediction

equationsr regression lines, and tables derived from this study to

students in his schoo].

The exact equations used to predict math rnarks may vary from school

to school. Al-though it may be unreal-istic to assume that the magnitude

and order of contribution of variables to prediction would be the same

for students in other schools, it may be equally inappropriate to assume

that. DAT scores are useless in prediction.

Further local research, using procedures presented in this study



TabIe

tsreakdown of Tota1 Nunber of

Àccording to VR

I4

Students Passing l"lath IOO

+ NA and SR

V

R

+

N

8o

6o

4o

20

o

100

79

,9

19

I9

2/2 (LACÍ/6)

1/1 (LoØ)

2/4 (5o%)

o/L @ú)

6/6 (1oo*)

9/Lo (9üÁ)

8/tz 6z%)

L/6 Q7%)

o/L (Ø)

L2/t2 (tooT")

LL/r6 (69%)

5/6 (81%)

r/3 3t%)

4o-i9
SR

L6/r6 (rovt)

Lo/L2 (81ø>

8/e (8e'Á)

3r/t
L5/L6

7/e

2/2

Qoot")

e4þ)

Q8%)

(roØ)

0-19 20-Jg 60-?9 8o - roo

Note. Percentage refers to proportion of scores within a given ceII. Total

number includes those students who withdrew from a mathematics course (see

Appendix À for Raw Data Sample III).

lllote. Scores above the heavy iine have higher than a 5U,6 chance of passing.
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to cross-validate results, is suggested. Study procedures rray be im-

proved by keeping track of all students entered in every course as of

September, rather than compiling names of students in June. Student,s

enroll-ed in a course for the second time might be removed from the

sample. A check might be done to determine reasons why students had

withdrawn, in order to elimi-nate from the study those who withdrew due

to reasons totally unrel-ated to ability in mathematics. Reasons rrÞy

have inclucied parents moving, medical problems, or marriage. Consistent

pretest ori-entation across all feeder schools might increase the unifor-

mity of student test-writing motivation and, thus, the usefuLness of

test scores. It is cruciaL that anyone using DAT results be aware of

the importance of the pretest orientation. The orientation, or lack

of it, may be instrumental in determining student effort put into the

test and thus in determining the use frhich may be made of test results.

As Mowat (l-966) expiained:

Education is essentiaÌI¡. a selective process. Thj-s is
so because on the one hand the fund of human knowledge
is so large that no one person can ever master more than
a smaLL part of it and therefore an area of speciallza-
tion for each individual must be determined; on the other
hand human beings cii-ffer so much in abilities and talents,
that steps must be taken to accommodate each individualts
education to his abilities and talents. It is
evident that we have a Iong way to go in the search for
improved means of selection; it is also evident that the
search must go on and be intensified. (p. 18)

The author is in agreement with Mrowat and j-s convinced that such an

aid i-n mathematics course seLection has been and is avail-ab1e. The

research conducted in this study reveaLs that, of aII test scores

avaiLable to ,/rlinnipeg educators (DAT, Dominion, Henmon-Nelson, and

Otis)! DAT subtest results -- particularly N*, SR, and VR + NA scores --

contribute most to prediction of success in mathematics, as measured

at SisLer i{igh School, and tirus aid mathematics course seleclion.
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The DAT is too reLevant a tool to be ignored by educators! Cn the

basis of this study, anyone trying to help students choose grade ten

mathematics courses wisely would be well advised to consi-der DAT scores.
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Footnotes

Correspondence concerning this thesis should be sent to

J. L. lipping, 3-212-65 Swindon Way, i/innipeg, Manitoba, RIP OT8.

18"t" Four is the label given to the class with the lowest aca-

demic performance in a given subject of seven classes each arranged

as homogeneously as possible.
2-A1pha One is the label given to the class with the highest aca-

demic perfornance in a given subject of seven classes each arranged

as homogeneously as possible.
z
'Math l-04, previously known as Math 106, was developed by

tV. Korytowski and J. Pascoe. Correspondence concerning this course

shoul-d be sent to Mr. rl1. Korytowski, Sisler High School, 1}60 Redwood

Avenue, lVinnipeg, Manitoba, RZX OZI.
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Appendix A:

Used to

L977 and 1978 ytatnematics Cumul-ative Examinations

Determine liath l4ark in Math lOO and Math 101

Mathematics 1OO

Name

(A) ¿t and fA are supplementary angles. If m/ T = 2x + 8

20x1 and mfA = x * 22¡ then x equaLs

June, L977

Time: 2 hrs.

No. of Pages:

Values

( rr)

1. FilI i¡ the blanks:
(a) r¡A :iec,a, A i"n{o tiren ffi =

(e) rt .A' DEFru A. PuR, then A
(f) fn n XYZt XY = 6 and YZ = 10

(g) fhe converse of the statement

triangJ-e has measure 6o.rt is

Subject Teacher

FDE

then
rrEach

triangJ-e

is similar to

xz>
angle of an equilateral-

(c) T}re measure of the vertex angle of an isoscel-es

ís 76. The measure of each base angle is
(¿) ff f.I eonplements f.2 anð, f.2 eomplements f.3,

Lhen f.I L3.

If Ets // TC and DE

DF = lOr then BC =

=4,D8= 6,

Tf AB

AB=

AD=

l-J-BC,
10 with BD

l-
BD S AC an¿

- 8, then

Note. fhe
studentsr work
where needed.

original examinations provided sufficient space for
to be shown, extra paper for rough work, and graph paper



E and B are the midpoints of
õT ""spective1y. OE = 5, OB

EB = 8. The perimeter of Á Oml

equals

TEIEd,
nf.I = 61, mLz = 59, nfo = 59

lhe longest segment is

An obtuse triangle i-s a triangle with obtuse angle(s).
A 48 Centimeter segment is divided into three parts whose

lengths have the ratio 22321. the length, in centimeters,
of the shortest segment is

78

õü and

-land

hr

(r<)

(r)
(m)

Given:

C Find:
- BD, mf.D = 35.BC

mAD

Given: Æ // EC,

CD=2.
Find: DE =

AE=9, BC=6,

(p)

B

Given: OO,

Find: AC =

BC=lJrAB=12

(r)

A

Given: *LD
Find: n/ B =

Find:

Given:

= 1OO

m/ AcD =

O A and O B, both tangent

Given: DE tangent to the circl-e
AB = AC, nf-BCE = 70

at C.

Q?atC.
The radius of O A =
The radius of O B =

Fínd: .AB =

3
5



each of the following:
A

bisects UDCB, AC

= 5, LDACÊ 2ø,

Ð, EgcD

Given:

Find:

79

-lt- ¡t

DC=8

AC

AD

BC

2" use a straightedge and conpass only to draw the circle passing
through the points A, B, and C. Describe the constructi_on.

p

Prove the following theorem. (The theorem of pythagoras. )
ItIn a right triangle, the square of Èhe hypotenuse is equal
to the sum of the squares of the legs.tr

A

a

c

2

6

4. Prove

(a) Given:

Prove:

L^T L
AB€ E

sal/Ñ

6

Lven:
-rc
BCEF

õ
//en

JLë' =Prove:

-Æ-AB=ED
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6

Given:

Prove:

EI ffi,
Ëõ g 58,

A coD

A

FE I- É8,

- ^)-AE = CF'

is i-soscel-es.

(¿)

(e)

N

Given: ãE È 15, cB ãcD

Ltßc ! f;i'oc
Provet LLÈ Lz

Given: //gn XY.PQ

X a¡d ï are

Prove: E // æ

D

Y

midpoints of AR and BRt respectively



Br

6

(r)

(s)

cì

Given:

Prove:

Given:

Prove:

Given:

Prove:

3 c

Ã¡ iu 
"¡'

A5 is not

-r+AB _AC

altitud.e of ^ô. ABC

a median of A, ABC

Lr->
FD

L2
FC

(¡r) ,tl .1

Given: LA E LF
Prove¡ LM É ¿cND

(i) A

LHGM! L o*
as indicated in the diagram.
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(i) 
A

(r<)

Prove:

Ãl is a tangent at B"

FBIAC
õE iu the perpendicular

nf.H = lz nf.Dktr.

atC

bisector of HF

Given: OOwithfttaagent
ñlñ

2prove: BC- = (tc)(ep)

Given: O P with tangents AB a¡d

atBandCrespectively
LI: L2

- 
¿\r-Prove: EX = DY

AC
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June,

Time:

No. of

VaIues

L978

2 hrs"

Pages:

Mathematics lOO

Name

Subject Teacher

blanks. (Same narkings i-ndicate congruent
segments or angles. )

the similarities and proportions.
Given: LL ry- L2

A r¡u ,"¡ A AÄBD n/4-
AE= AB=
F- 

-' 

Bb

I. FiII in the

(a) Complete

(i)

( Lr-r- J

( iv)
(v)

Given: / t! 2z

!,=_
q.

2

(ii)

Given circle O, name:

(i) a minor arc intercepted by LP.
/.. \(ii) an inscribed angle that

intercepts QS.

a right angle, other
a tangent segment.

than IRSP.

a secant segment.

I

S

D

(¡)

LY?

(c) Given the drawn circle ancÌ chords, lvith m LHGE = 36

*ñ=

mf-F=



v

7
lz

Given:

Find:
xv // AB,

84

nfABM = 50, PM = PP

n7'.L=

r_s

Gi-ven: Circl-e O with G, and ffi
as tangents at S and T
respectively.
rn RS = BO.

Find: m IRTS =

rn LoSt =

m/îJ=

The perimeter of ABC is

Given: Circle O,

Ãõ I FE,

oc ll to

IJ.ð=ocm

¡EI ãõ,

BD I. DC

DC=
2

Given: BC = CD = ECr

Find: nLZ =_,

nf.L=lQ

nf.3=

Given: ÁEJ- Ed,

Find: BC =

(e) rr Ãõ I õõ and ffi -L G tn"n the longest segment beLow

(ir)

(j)

A

F

t\

03

Find: BC =



2" Prove the following
(a) Tne two tangent

are congruent"

Use straightedge and

through the vertices
your coastruction.

theorems.

segments from one poÍ-nt to

8t

the same circle

(U) ttre Pythagorean Theorem.

z compass only to draw

or A. l¡c. Leave all
the circle passing

arcs and describe

4. Prove each

(a)
the following questions.of

A

)

Given:

c

ABIAC
æl_æ
AD=BC

E= ABCDProve: is a //sm.
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(u)

Given: Figure as drawn.

Prove: AB ED
æ=Eõ

-tv -Gi-ven: AD = ED
.^tLL=/z

2t,4 2+
Prove:Z\nogtABoc

(a)

Given: B j-s the midpoint of ãî
F is not the nidpoint of Ál

Prove: Éõ a¡rd. õF do not bisect each other.

(e) Prove that the altitude to the base of an isoscel-es
tri-angIe is a median of the triangle.



At

(f)

c

Given:

Prove:

3
A ABFru.A BCD

El BFEÐ is a //em

Given: FB // EC

EB //Ñ
Prove: AF AE

FE=õ

(rr)

ACisa

BR RT

BM MN

tangent to the circle at B
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5

Given:

Prove:

Prove ¡

- 

tlt-AE=AC,BD=39
Éñ bisects /_!Dc
LADE ! 2nac

N

DandRa
le- an¿ Ã¡

bfr ¡- Eõ,

Dfr E RN_

midpoints of
respectively.
n¡nftr

Given: Circle O, 0X I
dJ_Ã?, ox=

LvtsA! 2ttct
Prove: BM g ffi

AB

0r
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(r)

s
Given: Ñ // Ñ,

BC=DE

Prove, [-] A¡'cB

ñuñ
ís a //gn

Given: 6 and Ãd are tangent

circles at ErD and. ArC

/I=/2 t

Prove: AB BD

AX DC

to both

respectiveJ.y.
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Mathernatics 1O1

NameJune, L977

Time: 2 hrs,

No. of Pages: /
and I Graph Paper.

Values

Subject Teacher

1 I' 1) ftpress as a decimaf â
2) Evaluate:

1 (a) z3 * z-3

1)

Answers

2) (a)

(b)

t) (a)

(u)

10

(¡) (14o. 1-L).4-2

J) Multiply: (a) G^u3 
") 

ç^2.3)

(u) Çtåo4ns¡t

3 4) Simplify' using positive exponents only.

- L6 a-)b)cu

24 a v'2c-2

II. Expand and simplify:
2 1) g*2 * 5y - (8x2 - 3*2) * Zy

2 2) (a-2b+c)+9b-(4a+3b+5e) 2)

2 Ð G+3a)2 3)

j 4) (x-zy)z-(ex-Ð2 4)

III. Factor fully each of the following:
1 1) ^-4^2

2 2) y2+9y+L8

4)

r)
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IV.

Ð o2-1oo-24

4) t6^2 - a2

il 3^2 * 15a + rB

So1ve each of

1) b-6=-

tbe following equat,ions:

L6

2) J+6a+Ja=l.2-2a+IOa

z t) 1Q-3a)+4=5G+2)

4) (^ - 5)(a - 2) = (a + 1)(a - 4)

V. (a) From the graph at
the right, give
the co-ordinates
of each point
below:

A()
B()
c( )

(U) Using the same graph
in (a) above, name
the point by its
Ie tter.
(2, r)
(-2, -3)

(4, -4)

LK

LY?
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VI. Simplify:

z r)8^3a3-9u2u2 *^a
ab

'2/ô.25 2)x'-6x +8 - 6x-x- . x+2
2,)x -+ x--1ox+24 x

)_.)2
7 3)x'-5x+6 . x'+4x+3 j- x'-5x-6

-
¿2^'2.x--9 x--x-Z x--bx

VII, 1) On the graph paper provided, write the equation
- 2x +y+ 4 =0 and make a table of three pairs of values.)

Draw the Fraph

2) On the same graph paper as in (l-) write the equation

3 x -y - I =Oand make a tabl-e of three pairs of values.

Draw the graph"

t) From the graph, state the intersection point of the two
1 lines.

VIII. So1ve the following systems of equations, using algebra:

2) 3x+y
1

x+3

-=rI

v

4

4

r) ly-Br--L3
-2y=7-LZz
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IX" KINDS OF CARS SOLD

2
yrs
ago

120

100

8o

6o

4o

20

o

ooooo mgans
fu1l-size
vql Ð

means
intermediate-
size cars

meaf¡s
compact carsc

5
yrs
ago

43
yrs yrs
ago ago

last
yr

2)

1) '¡l¡hich type of car was the

What was the total number of cars soJ.d 1ast year?

best seller five years ago?

How many cars was that?

3) ![hen did the compact cars begín to se1]. better than the
full-size cars?

4) ïllhen did the compact cars begin
intermediate-size cars?

to sel-I better lhan the

X. Simplify:

r) ,frf
^\..1-¿) v LB *ty>

Ð \f= , \Í=)o
4) 6 ü10-

I

2

7 \fT
+ tl>L

I
t
4

5)
6)

7)

\fT
jtrT (fE- +z{T)
3rT2 *fT-t6
3\ÍT -\ñrõj- -zffi
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XI.

(2+51

( r+6)

XII.

(1)

(usnrf = j"L4)

(¿)

Perimeter
(L+37

Area

(5)

Circumference of circl-e

Area of shaded region:

Area of shaded region:

tl
10

Perimeter of trapezoid:

Area of shaded region:

3)

q

An oil- storage tank 48 feet hígh
and 24 feet in diameter, is
Z fnff of oil. Ca1culate the
4
number of gallons of oil- in the
tank if one cubic foot of oiL
contai-ns 6.21 gaÌIons.

t
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XIII" Determine the actual cost of
painting the ceiling and wa1ls
of a room 18r wide x 22r long
and 9r high. The room has
one door Jr wide x 7' high and
two windows, each 4r wide x
3t high.

XV. Karen is twice as o]-d as
sum of their ages will be

The walls are to be painted
yellow and 1 gaIlon covers
6OO sq. ft and costs $12.00
per galloa.

The ceiling is to be painÈed
white and I quart covers
15O sq. ft. and costs
#7.5O per quart.

The floor will be carpeted
and will not, require painting.

(N¡ap EAcH oF THE FoLLoIVING PRoBLEMS cARET.uLLY. SET-UP THE
EQUAIION(S) AND SOLVE)

f
7

XïV. A box contains three times as many
are 48 bolts and. wrenches in al_l.

bol-ts as wrenches. There
How many bolts are there?

Lori. Three years from now, the
42. How old. is Karen?

(,ø



XVL A jacket and a pair of
cost $21 more than the

shoes cost $JO.50
shoes. How much

96

The jacket
jacket cost?

i-n all.
did the

XVII. Connie invested $2,OOO part at
money earned $leO in one year.
at each interest rate?

4% ana the rest, at 9%" Her
How much money was invested

XVIII. The width of a rectangle
If the perimeter of the
d imensions?

is four feet less than the length.
rectangle is 32 feet, what are its

XIX. John bought a radio for $120.00. He
doll-ar bil-ls, and five dollar bill-s.
in all, how many were there of each?

paid his bil-l with tv¡o
If there were JO bills

TotaL:
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June, l9?8

Time: 2 hours

Pages: t

Value
1. Evaluate:

(a) 40 + G6)

(c) -e8 - (+8)

(e) 51 - G6)

Mathematics 101

(u) 4z + (-?)

(a) -T - G3)

(r) 42 * 52

Name

Teacher

(e) 2/5 + r/5 (n) L/2 - z/T

(i-) 3/B x 4/g (¡) 5/7 + 3/2L

(r<) 3"27 + t.654 (r) r.23 - 0.456

(m) 2.6j x .o4 (n) z * o.8

(o) 30% or 25 (p) 7/P,4 or 5oo

2. Sinplify:
(a) (3x2y - 2xy * 6o¡2) - (*2y * ,*y2 + llxy)

( b) (-6ujuz) (4^2a5)
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(c) (zc - 5)(3c + 2)

(a) -z (:u3uz)z

(e) 3r -Ð2

(n) 7^2n5

(r) Oe2n5)(+e41,4) - eszhS)3

(e) -ß¡5neX'
toiSuro

nf
12*foo15æ
3m"ntt

^,6z -^42-¿+Ê o- + L¿þ a
_22-tp q

2r -+T->

--

?-)?-4 /

4-es . r-s
s'-4 s'-l

)(r) t- - lot + e5

t.3
t2-r-¿o
t2+?t+tZ

(m)

(i)

(¡)2

(x)z

2

4wþ.-5w+
2v)v

(n)
.2owv
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(o)

(p) 
Ç",

(q) fT

x+1 1x-L + I

I

(r)

(s),tæ

(t)

5

(u)

2

2g+

t6n2

Factor completely:

(a) 55.2t2 - zze?f + 44er5

Find d

Find f

1

1

(u)

(c)

8-20

- 2ri2

(d) ikz - iok + T5

( e) ,elra 4-m

2
:-.5a-



roo

4. SoLve

(a) 2(n + 4) = 2(n - 4) + 4n

(u) p+5 =þ-7p-1 P-52

1

(c) q - I
2q

+ q+3
4q

q

8

(a) o.o2gr - o.o5 Qo - zr) = o.2

(e) s2-i=3t

5. Solve the following system of equations:

4x-y=-1 and 2y-lx=4

6. Find the perimeter and area of the figure below:

n ¿-- 1(l +l
Find the volume of the fiþure below:



rol
the
and

8. (a) Using the graph
intersection of

paper provided, find
thelinesx+2yæJ

point of
Jy+4x=2

(u) This is
versus
for two
as they
around
track.

a distance
time graph
greyhounds
race

a LOO meter

also dog B? (dog a

100

143
o+) 70o-860
.5 50
v40
3lo
ã20
i10.rl ô

i) t¡VhÍch dog took the lead at the start of the
race?

L2t4SøZ89ro
Time (in seconds)

dog A slow dowa?

(dos B )

ii) How long did it take the other dog to leave
the gate?

iii) How nany times during the race did

)

Who was leading at the I second mark?

When did B overtake A?
he lose the lead again?

vi) tJho won the race? By how much?

Problems: (show your work)

(a) Last week-end a few of us r¡rent bow-fishing and
with 78 fish. If the ratio of suckers to carp
B to 5, then how many of each did we have?

iv)

v) When did

9.

returned
was
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(U) On the Saturday of their opening week-end the owners
of the Mount Evergreen Ski Resort sold 3OO lift tickets
and rented 75 sets of equipment for a total of $2r1OO.
On Sunday they sold 2JO Li.ekets and rented 60 sets of
equipment to take in $\'ZJO" lVhat is the price of a
lift ticket and a set of equJ-pment?

(c) John La¡rdl-ord made $2O,OOO last year by rentj-ng out his
apartment block. He has i-nvesùed part of this aurount
at 6% interest in the Kaock-It-Down Destruction Compaay
which he has hired to demolish his old block. He has
invested the rest at V/t6 in the put-It-Up Constructi-on
Company which will build his new bl-ock, Make-Me-Rich
Towers. If his total interest is $1rj8o, how much was
invested in each company?

(A) Joe Moonshi-ae (John Land.l-ordrs brother-in-taw) made his
fortune by selling boot-leg whiskey during the |tRoaring
Twentj-esrr. He added water to liquor which was 4O%
alcohol- to make ít 25% a]cohol, but then sol-d it as
40% alcohol. How much water woul-d be added to ZO
gallons of 40% liquor to red.uce it to 25% Z
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Appendix B: Raw Data Samples f, ff, and III

Tab1e Á,

Raw Data Sample I

Studentâ
l\umþer OTIS VR+NA AR

Math
Mark Sexb

8o 90 :-::7 tt4 Bj 90 70 g4 I
50 8o lot- Lol 45 6' ?o 3? o55 75 100 115 8S 8S L5 65 o40 8o LLZ 119 To ?o 9ô zr I5' 4r I14 L23 8o 80 50 g4 08j 4o o95 1o1 Bj Bo 8o T I
15 55 108 r2o 6y 6o 55 g? o
90 95 t17 L30 70 70 go 8z l-
50 go Lzo 115 8' go 90 8l 18o 90 r14 rr9 BS BS j5 BT 1t5 6o 116 116 4j 6o 4S T5 o25 70 104 116 60 6s 75 55 0
6j 8o ro4 119 8o 8¡ 50 93 o
7o 7o 116 I14 65 ?, go 65 1
Qo 10 toj ]18 4S j, 95 6z o8o 8o LoT Lz? 90 90 60 8l o3o 25 1oo Lr7 4o 5' 3' 48 o15 6> 098 116 4o 50 t5 6o 170 ÇS 09? 110 50 4S 4o 6Z I
75 QS 101 Lrg 6S ?, i5 Ti r45 8s u-l Lrz 8, Bo 9i S, 1
35 65 09, o99 7o 6o 50 59 1
95 90 Lo3 LI1 65 8¡ 6o 8, o
90 65 111 rt_t ?o Zj gj Bo o
ls Çs o9Q t2t j5 jo zo ?o 18o 8o 096 ro8 50 6o go B¿ o
90 90 109 126 8¡ 8¡ 9? go 1
75 45 109 1r4 

'o 
55 ?5 69 l-9o 90 o95 tr? 6s 7o 6= g6 1

30 Bo 09? n6 To Bo 4S 8o I
99 95 tz6 L22 95 9j 8¡ 6o I
90 95 116 rr8 95 95 95 g? o

8s
9o
8o
6o
75
75
55
6S
95
Bo
8o
70
9o
8o
6S
9O
8o
,5
40
9o
75
55
95
Bo
3'
7o
9o
5q

70
8,
q5

95

710O0Or
7100002
TLO0OOS
71O0OO4
71oO0O5
Zroooo6
TLjOOOT
7100008
710O0Og
7100010
71O0Or_r_
7100012
T1.ooo].S
Zrooor4
Trooo$
Zrooor6
TLoOoLT
ZrooorS
71OOO19
7100020
71OOO21
7toooz7
7LOOO71
Zroooz4
7toooz5
7LOOO26
7LOOO77
Zrooo¿8
Trooo2g
TLOOOSO
TLOOOST

7tooo1z

aFirst digit of stud.ent number dif,ferentiates between L9?T anð. rgTB
grade ten mathematics students. second, third., and fourth digits
identify mathemati-cs course number. Fifth, sixth, and seventh
digits signify subject numher of a given course and. year.

bM"l"=landfemale=o.
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Table A continued

Student
Number NA SR DOIVI OTIS

Math
H\l VR VR + NA AR Mark Sex

?tooo3t 95 Bo 95
?L}oot4 65 ro Bo
?Iooo35 70 Bo 90
7Looo76 90 97 90
7Tooo17 97 10 90
?LoootS 35 5 40
7LOOO39 60 40 

'71oo04o 97 97 90
7100041 B, 50 80
71ooo42 8s 50 85
7rooo43 6o 25 45
7looo44 65 97 8o
7tooo45 75 50 75
7100046 g? 90 B,
7Looo47 75 85 95
71ooo48 50 95 8o
71ooo49 65 70 8o
71o0o5o 70 60 75
71ooo51 85 8= B'
7LOoo52 9? 75 85
7tooo53 70 20 7,
?rooo54 75 75 80
7tooo55 8: 50 ,o
7100056 90 85 8'
7rooo57 90 55 65
7100058 80 95 go

Ttooosg ,5 60 65
7100060 97 50 40
'/100061 90 90 95
7100062 95 55 8>

?Looo63 4s 8z 8o
7100064 65 30 35
71ooob5 90 45 75
71ooo6b 75 6o 70
7100067 ?5 85 85
7100068 8O bO ó5
710oob9 95 45 55
TLOOOTO öO JO 2'
8100001 6c.r 90 45
õl.00002 55 60 40
Sroooof 4o 45 70
ö1oooo4 55 80 75
Broooo5 i5 zo 45
Broooo6 7o Z, To
Srooor.r7 ðo 99 8,
SrooooS 85 6o 90
Sroooog Z5 85 85

090
ro8
t15
r11
100
084
ro5
L20
100
109
116
r22
091
116
L30
Lzg
LO3
o8l
105
1r.2
LO7
LO?
08]
090
r11
Loi.
096
095
141
119
oB4
101
100
094
LL7
104
091
077
119
r,¡89

o9E
Lt2
097
u-4
096
ro8
119

L25 97
L29 55
Lz4 go
L26 gO

L23 97
o8g 25
o95 25
l.z4 8o
rlr 50
L22 5'
l_06 40
lob 65
ro8 45
Lz1 8j
r20 75
tzL 65
119 90
109 65
115 4S
Io8 ?5
rr9 6o
rLr 8,
109 70
r2o 8o
101 70
112 85
LL1 50
LL1 45
L32 97
L22 95
1]O L5
ro4 Lj
116 75
LO? 70
116 ?O
l'24 75
r22 70
096 25
LL1 5O
Ll2 30
ro2 75
l2r- ô0
u8 50
1zo Bj
L27 go
L25 97
121 ?O

95
60
E,
9o
99
30
40
90
oj
8o
,o
o,
6o
95
7'
60
80
6S
65
9O
65
8S
80
85
8j
BS

50
75
99
9'

5o
Bo

7o
'/o
80
öo
55
55
40
65
,5
,o
8,
9o
97
70

9o

Bo
9'
o>
20
7'
95
85
85
75
Bo
40
85
Bo
85
40
70
75
o3
60
85
45
99
80
9'
30
4>
9o
9o
L5
35
40
1o
65
bo
55
10
7O
bo
60
97
60
65
95
6,
95

g6
'l l¿

7o
68
qa

L3
57
86
67
72
5o
73
86
9I
84
8o
82
64
73
68
o)
70
Qz

8,
87
85
7o
72
8I
5o
79
7o
nQ(t)
¿+4

66
59
75
6b
55
17
62
46
50
73
72
6o
o)
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Table !- continued

Studeat
Nurnber NA SR DOM OTIS \¡R + NA AR ü::I SEX

Broooro 50 6o Tj
Srooou ,5 50 8o
Srooor¿ 55 Lj 10
81ooo1l 9T 9i 9i
8:-ooor4 8j 6o B,
SrooorS Tj 50 6o
Srooor6 zo zo 65
Brooor7 j5 6o 8o
SrooorS 8S 90 8o
81ooo19 95 io 85
Sroooeo 70 90 j,
Sroooer 7o 8o ,j
Sroooze 9? 6o gj
8100021 50 35 75
Srooo¿4 70 55 65
Srooo¿5 9j 95 55
Sroooz6 90 ?, 85
Bloooaz 90 Bz ?j
Sroooz8 8o 35 85
Sroooeg 6S 6o 55
Srooolo 40 95 BS
Srooolr 99 9? 95
Srooolz 4o 4S z,
8rooo33 Bo 6o 90
Sroool4 i, 8j Bo
8rooolS 70 70 To
Srooot6 55 Bo 8S
SloooST 6, 25 Tj
SrooolS 8o 8o 50
Brooolg To jo 55
Srooo4o T5 6= 6S
Srooo4r ,5 4S 6o
Srooo4z 4S 5j ro
Srooo4t 9? 6o 8j
Brooo44 90 8o 8S
8rooo45 To ii ?o
8rooo46 j5 95 T5
8rooo47 9? 90 8o
Srooo48 8S 45 6y
8l-ooo49 6o 6o 6o
Srooo5o Bo jo 9,
BroooSr ?o z, ?5
8rooo5¿ Ti 9? 85
Srooo5t 85 Bo 90
8rooo54 6o Z5 50
8rooo55 8j 8t 90
8rooo56 4j 6o 8j

ro5
o97
100
r24
109
100
ôoq
104
u6
r12
rr4
rt7
120
ro4
rr6
098
rt7
r13
LL7
LO3
101
r24
105
L¿O
Lot
nol¿

100
095
109
tz8
fo9
090
100
og4
rr6
111
ro8
109
IO1
l'22
u6
LO3
I14
LO7
r¿4
f19
l.o7

EA

5o
4o
99
QÉ

7o
20
7O

95
9O
60
55
97
55
55
9o
8:
?o
8y
o>
4S
97
25
Bj
5'
6o
7o
6,
7O
Bo

7O

35
5o
8o
By
75
OU
q5

8o
6o
85
ot
9o
9o

Qc

70

Bo
8j
20
9o
8¡
9o
35
8o
Bo
6,
8o
90
7'
9O

35
95
95
75
95
7'
8o
9O

35
7o
70
1'
Bo
8S

9'
8o
7o
3'

95
8S
Bs
B,
95
9o
9'
9O
o^
OU

8:
95
95
95
o)

S4
52
46
g4

77
8r
4B

92
95
64
56
þ)
Z4
OU

o¿
B8

7r
77
75
77
56
99
4l
6,
59
)o
Õ¿

öt
9L
8o
6t
56
>o
B4
ó¿

52
6g
Yo
72
8o
6g
62
g6
64
6Z
77
4o

119 501r4 4y
ro6 70
:.z4 97
:-L3 Bo
rro 6o
ro3 30tt6 T,
.rl'z 99rt9 8s
110 

"1r4 4o
l'25 97
120 65
ro8 75Lr3 8S
L24 8o
t¿6 55rLT 8o
1r4 6S
101 55
L29 9'
ro8 10
I29 90ro7 6o
o97 50
112 7'
ro8 6f
Lo3 65
IT3 BO

n4 6,
1O9 20
105 50
105 

'5LT7 75rr8 7,
o93 6S
L2o 8j
Il,2 70
LI7 

'5Lz3 Bj
ro6 6o
rl-4 9j12r go
ro8 Z5
u6 BSLtt Bo
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Table A continued

S tudent
Nunber NA SR DOM OTIS

Maùh
HN VR VR + NA AR Mark Sex

SroooSZ 6o 6o Zo
BroooSB To 6o 6o
8rooo59 95 Z5 7,
Srooo6o 6o 35 70
Srooo6r 9T 95 8o
Srooo6a 65 3i 40
8rooo6, 8j Bs 8¡
8rooo64 90 6o 8o
8rooo65 Zj 10 90

7101001 65 55 4o
71o1oo2 15 6S 2'
7!oroo3 zo 4o zo
71oroo4 95 75 90
7l01oo5 t+5 75 6o
7101006 95 97 95
Zloloo? 4o jo 3o
TrorooS 90 4S ?o
Z1o1oo9 4o 10 J5
7101010 6S 35 6>
71010r"1 8o 35 65
Zrorola 15 zj 4,
71o1o1l 35 25 50
Troror4 4s 20 L5
71o1or5 tj zo 8S

Zroror6 6, 90 55
ZLoror? 4o 4f 4j
ZrororS 4y 25 jo
Z1o1or9 4S jo 05
71o1O2O 50 L5 10
ZroLozr Bo zo 30
7fol:o22 70 75 65
TtoLozt 20 6o J5
T:.o:-:oz4 4j oj 3o
7r.o::o2, 6S 55 50
7LOro26 4y 20 65
Ttoroz7 T, 6o Bo

Zroro¿8 3j ro 8S
7LOto29 rO 30 50
TLoLoSo B: 4S 8'
ZLIL:SL 6o oj z,
TLotoSz 50 85 3j
7LoLo33 6o 6o BO

7Loto34 6s 30 25
7toLo35 6o 20 35
ZLorojí 30 4o 35
7IoIo17 8o 35 90

40731
9j641
T:>Sor
Bo5?o
8r861
75481
9?860
95620
70671

o87
105
ro5
098
LLz
o8?
r.o1
ro8
112

o97
105
o8z
114
Lo3
ro8
o8r
u6
096
085
LTz
o97
104
100
LL7
105
oBz
o97
o8t
o8t
105
109
091
100
o97
090
:.z6
og6
rìoq

111
og6
IO?
104
oB?
094
ro3
LLZ

55
55
95
40
85
6S

95
8o
8S

20
t5
20
8S
40
95
20
7'
50
þo
65
15
35
2q

5o
qtr

30
25
4q

4o
+>

)v
20
25
6o
4o
Qq

)v
30
7O
6o
55
o,
3'
50
30
60

o1
iq
25
6o
25
9o
10
3'
)q

5'
4o
40
L5
3'
qq

75
lq

15
)q
10
5o
6o
40
20
6o
)q
Lc

6o
20
t5
2Q

65
4S
4j
30
30
4o

68
5T
27
92
68
85
50
77

/)
84
57
64
39
/o
Qo.)l

75
4j
¿6
4z
71
,7
3I
59
4Z

/.
BB

o7
rl_
30
39
46
Bz
66
l4
4t
5'

114 55
r14 4S
Lr3 90
110 10
roz 6j
Lo5 65
r22 97
115 70
u6 8y

101 L'
o95 30
102 20
L21 70
r1o 4o
LI7 9O
112 10
to7 6s
r-oo 6o
ro7 20
1r-4 6¡
ro6 jo
119 35
091 15
115 55o99 

'5o97 2'
ro6 L5
LO3 2'
ro6 j5
116 05
Lo3 35
o99 2,
IO3 01
ro8 5j
116 40
r2r Bt
n4 6o
ro8 55
115 30
110 6o
o97 60
Lzz 6j
ro6 10
105 40
r25 35ro6 50

I
o
1
0
0
1
I
I
o
0
o
o

o
U

0
a)

1
1
1
1
I
T
I
1
I
0
U

I
I
U

1
0

o
U

o
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Table A continued

Student
Number NA SR DOM OTIS

Math
VR + NA AR Mark

?l:oLo39
TLOrOtg
7ro1o4o
710r-O4r
7101042
7LOL}43
7r01044
7LoLo45
7101046
?LO].:O47
Sloroor
Sroroo¿
Srorool
Sroroo4
Sroroo5
Broroo6
Broroo7
SrorooS
Broroog
Stototo
Sroron
Srototz
Srororl
Sroror4
BrororS
8roro16
BrororZ
SrororS
Srororg
Srorozo
Srotoet
Slotoe¿
Sroroz,
8101024
Sroroz5
Broro¿6
S::o:-.ozZ
SrorozB
Sroroeg
Srorolo
Srororr
Brorole
8ro10lf
Srorol4
8101015
Sroro16
8tolol7

n6 4o
o99 t5
l-l.o 45
r2r 50
101 t5
o97 70
oT4 jo
Lor 4j
098 zo
098 4o
rl,2 55
o99 0,
rz8 T,roz 4o
ro1 05
o93 30
o91 45
ilz 30
096 70
o8z 50
090 55
Lo3 ,o
ro8 15
nB 60
o97 30
ro8 35
101 30
Lo3 Bo
Lo1 4S
086 50
LO3 3O
o97 20
nB 6j
LL6 45
ro9 50
1r4 o,
u4 6j
o99 3'
Lo7 3'
ro8 10
ro2 70
nB 55
r11 6o
104 3'
o99 10
102 IO
TzJ 75

80 7, 90
40 1, ,o
60 70 ,5
?> 70 Bo
4, 4S 6j
15 8S 4'
3, 6o Zo
6Z 10 5,
4S jo 6o
6= ?5 4s
55 4S 8o
4j 6o L,
8o zo 6S

t5 30 10
2' 35 Jo
40 z, 10
L5 6o 5j
?o 50 40
4o ?c 4o
5' 

'5 
60

30 4o zo
6y 75 50
4¡ 70 ro
45 ro 6t
40 zo 6o
55 20 50
L5 4' 10
zo 6o T5
4s t5 5i
L5 35 20
8o 4j 3o
L5 05 25
2' L5 70
,o 5, ,5
25 4S 40
70 20 70
?o 75 6'
4o to 40
3' 20 4o
jo 6= jo
55 90 Bo
40 zo 6y
10 30 ,,4o o5 to
6o oj 05
35 

'o 
20

,o 4s 70

109
og6
LO3
L]-,z
101
ogB
111
LO3
LO3
09¿
105
o97
:-z6
o8¿
096
101
o8T
ro4
090
089
095
119
098
094
oB5
10I
089
096
085
o94
oBo
o85
LL7
o8z
TL7
og4
o95
noR

og4
ro8
1l_1
L22
o8o
o97
o91
oBz
ro5

60
3'
50
6o
3'
55
4,
55
10
5o
55
20
80
35
10
Zq

25
50
6o
5o
4o
,5
2'
6o
2^

4S
20
6o
4t
Jo
55
L5
EA

4l
3'
n^
7E

3q

15
6o
50
hc
35
35
20
7O

7O

15
Bo

9o
L5
65
4o
4o
10
25
6o
o5
6l
20
40
70
21'\

7o
10
35
10
BZ
25
10
IO
20
30
55
)q
)q

6o
10
20
7'
4o
2'
6S
20
10
4q

75
5'
7o
25
,o
25
35

57
60
8o
54
69
20
23
L9
trz

75
6¡
tt
4B
67
4S
o)

=478
67
72
2q

64
4g
z8
50
cQ

T'
64
5L
¿ö
46
52
28
5'
47
Bo
66
4r
to
5L
Z4
2'
4g
Êz

44
12
4g
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labl-e A continued

Student
Number NA SR DOM OTÏS

Math
VR VR + NA AR lvlark Sex

SrorolS
Srorolg
Broro4o

7102001
7LO2002
?ro2003
71O2oO4
7LO^OO5
7l:02006
7LO^OO7
?1O20OB
7LOzOOg
7102010
710201-1
7l:ozoLz
7rozoL1
7LO2OL4
7LO7OL5
7ro20L6
Btoeoor
8ro¿oo¿
8ro¿oo,
8rozoo4
Brozoo5
Srozoo6
Sroeoo7
Sroeoo8
Brozoog
Sroeoto
Brozou
Stozorz
Srozorf
Broeor4
Bro¿or5
Brozo16
Broeor7
Srozor8
Sroeorg

20251
L5Z6I
652?l

10 30 50 o95 ro8 55 jo
to 10 20 o94 o99 zo zo
35 85 4S 098 09? 70 55

70 ?5 55
30 20 2'
55 7' 8o
10 10 10
20 4Z L5
30 25 45
35 L5 20
3o 40 30
Lj 10 4S
25 55 30
55 8:5 65
55 L5 4S
L5 t5 354s 4s ?o
oj oj 4o
L' 01 10
4i T5 8s
10 55 10
25 6o 4o
Bo 8o jo
t5 40 oj
20 20 L'
20 4o jo
25 35 0'
zo 5j 40
10 4o rj
25 25 

'o,5 35 7'
4o 8o 40
35 20 35
t5 4s 25
ro zo 6S
ro 6o 6y
zo 4S zj
4o 6o 25

090
Io5
LO7
094
088
oBB
088
094
ro7
094
r22
101
o?8
104
o8o
070
101
LO?
)29
09r
089
o8r
ltq
073
LO3
095
1f9
119
og,
o87
o83
I05
105
092
095

70
25
6S
o3
L5
20
40
10
20
25
7o
30
o5
55
10
o5
75
15
25
6o
L5
20
20
OI
)q
10
3'
40
55
1o
10
25
Jo
L5
L5

6S
4o
Bo
10
10
25
2'
50
10
3o
6o
7o
t5
55
10
o5
25
5o
6o
50
20
o3

3o
20
10
65
40
4S
20
3'
20
4o
to

73
Z4
6?
37
32
53
55
4I

=B,2
7t
70
5L
66
iq

tL
5T
6o
z3
77
q7

6t
o)
50
6B
o¿
72
8o
79
50
67
17
)ð
64
'71

ror- 65
102 30
LI? 70
o99 o3
096 15
101 20
104 50
o92 05
094 3i
o99 35
t23 75
o95 L5
089 03
ro9 6y
094 zo
084 05
112 90
o94 1o
111 30
Lrz 50
o93 05
o95 25
u8 to
o8B oI
LT7 35ro6 25
111 

'On8 zj
rro 6S
Lo? 35
oB5 05
Iot 50
ro6 ,j
ro6 L5
ro9 o3
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Table B

Raw Data Sample II

Student-aNumber SR VR+NANA

Math
Mark ^9Þex

7roo071
7LOOO72
7rooo73
7rooo74
7rooo75
7rooo76
7tooo77
?LOOO?8
7IOOj?9
TroooSo
710008r
7100082
7100081
7rooo84
7rooo85
7100086
8rooo66
810006Z
8rooo68
8rooo69
Srooo7o
Srooo7r
Srooo7z
8roo07l
Sroooz4
8100075
Srooo76

7101048
7101O49

I
I
I
o
I
o
I
I
I
]
o
t
I
I
t
o
o
o
I
o
o
o
L
1
I

ô

1

7o
78
72
8z
92
88
6t
,L
g4
8ç
79
51
41
91
6L
,4
4I
66
arì
q1

¡8
¡8
70
86
64
64
6o

22
,9

6o
7'
B=

70
5'
97
6o
,o
97
70
5'
55
,5
7O
4o
50
3o
,o
8o
8:
6o
b)
7'
85
,o
35
8o

o5
4,
8o
,o
9o
99
6,
20
6o
5o
15
8o
40
75
25
75

6S
99
t5
65
5'
5o
6c
5O
9o
35

),
(¡O

Note. Sample II contains alL students in Samp1e I in
addition to the students Iisted here.

aFirst digit of student number differentiates between
L97? and 1978 grade ten mathematics students. Second,
third, and fourth digits identify mathematics course
number. Fifth, sixth, and seventh digits signify subject
number of a given course and year.

h"MaLe=Iandfemale=O.
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Table B -- Continued

Student
Number SRNA VR+NA

l,lath
Mark Sex

7101O5O
TLOLOTL
7LOTO,Z
TLOrOrt
7101054
TIOLOrt
7LoLo56
7toLo,7
7101058
TLOrOrg
7101060
7101061
7LOLO62
7to\o63
7l:0l'064
7LjLO6'
7l.0l!066
7LO\O67
7101068
7\o1069
Trolo?o
7101071
7roto72
Sroroi+l-
Sroro4e
Sroro4l
8ro1o44
8roro45
8roro46
8roro47
8roro48
8roro49
SroroSo
SroroSr
8roro5¿
BroroSS
8roro54
8roro55
8roro56
8ro1o52
8roro58
8roro59
Sroro6o

7LO2O17
zlozolB

IO
40
4q

,5
30
40
,5
o>
4,
55
8o
30
35
6o
55
35
55
70
,5
20
1'
eq

o>
35
J'
,o
3'
40
o5
r5
55
10
4,
5'
40
JO
,,
6,
35
35
6o
2q
20

19
t5
44
57
OI
45
41
6?
4l
35
8?
22
56
3o
62
32
61
68
73
3t
27
o9
24
72
67
4g
20

23
59
57
7o
3L
,,
52
4j
,5
20
Z4
z6
,5
68
7n

4g

o
o
o
o
I
o
o
1
o
I
I
I
o
I
I
I
o
o
L
I
I
o
I
I
I
I
o
o
o
I
o
o
I
o
1
o
I
o
I
I
o
I
1

25
35

o
o

50
o/
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Table B -- Continued

Student
Number NA VR+NA

Math
Mark Sex

7to2or9
7LOzOzO
7LO202L
Sroeozo
Sroeoer
Stozozz
Sroeo¿l
8102024
S::ozo¿,
8ro¿oe6
S::ozo¿?
SrozoeS
8ro¿o¿9

3o
L5
10
2'
,,
40
o,
20
10
20
4,
lo
45

6g
,3
,6
50
,B
5'
t9
50
6S
õ>
70
5'
,8

o
o
0
I
0
I
rì

I
I
o
o
T
o
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Table C

Raw Data Samp1e III

S tudent.a
f¿umber SRNA VR+NA ^b¡ex

7LoAo\7
7100088
7rooo89
71OOO9O
7rooo91
7LOOOgz
Srooo77
Srooo7S
8100079
SroooSo
SroooBr
SroooSz
SroooSl
8rooo84
8rooo85

TLOLOTi
7roLo74
7LOLO?'
7LoLo76
7Loro77
?IOTO?8
7roLo?9
7101O80
7roro81
7101082
?totoSt
Z10ro84
710ro85
7ro1086

45
45
20
8o
40
20
25
20
35
35
8o
2'
4,
,o
T'

o
o
ô
I
I

I
I
I
I

I
0
I
o

o
o
I
1
o
o
I
o
I
o
I
I
I
I

25
7o
4o
70
7O
15
50
40
10
to
,o
30
7'
6o
4,

40
2'
2'
2'
6o
75
,,
to
6o
10
7o
30
,o
25

Note. Sample III contains only students wj-th no math mark.

aFirst digi-t of student number differentiates between 1977
and 19?8 grade ten rnathematics students. Second, third, and
fourth digits identify mathematics course number. Fifth, sixth,
and seventh digits signify subject number of a given course
and year.

bPI.l"=IandfemaLe=o.
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Tab1e C -- Continued

Student
Number NA SR VR+NA Sex

7101087
Sroro6r
8101062
Sroro6l
8roro64
8roro65
8roro66
Sroro6Z
8roro68
8101069

7LO2O22
7LO2O23
7LO2024
7LO2O25
Sroeolo
8ro¿o3r
Syozol,z
Stozolt

55
L5
3'
7'
10
30
10
10
35
o3

I
I
1
I
I
o
o
I
t
1

1
I
o
o
L
1
o
o

o,
)q

,o
I'
15
o1
25
t5
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Appendix C: SuPPlementarY Tables

Table D

Ca}cu}ationsTestingSignificanceofDifferencesBetweenSexesfor

Correlation Coefficients between Math Mark and DAT Subtests

=

, =P,t- z,r\/lÇ:; t) + !(n' - ))

Math loo ?= ('670 - '8sÐ/ffi
= '91o'

lrarh 101', =='.:::.*'Ð/@

Marh l.o2 9= ('649 - '164>/@
¡

= .896'

' not significant at the '05 level'
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Tab]e E

Breakdown of Total Number of

According to VR +

Ma1es Passing Math I0O

NA and SR

v80

R60

+4o

N20

AO

100

79

,9

t9

T9

2/2

2/2

r/2

o/t

(roCI#)

(roúÁ)

$o%)

(e)

6/6

8/to

4/¡

o/r

( roo%)

(809¿)

(8Ø)

@,6)

3/1 (Loo%)

5/6 (V%)

4/6 67%)

L/4 Qr%)

o/r (u,ó)

7/7 (Loo9ó)

5/5 (Lo&)

6/6 (Lo&)

L8/t8 (roo#)

4/5 (8&)

2/2 (roú)

o-19 2rì - zo// 40-rg
SR

60-79 8o - roo

Note. Percentage refers to proportion of scores within a given cell.
Total number includes those students who withdrew from a mathematics course
(see Appendix A for Raw Ðata >ample III).



Table F

Breakdown of Total Number of Females Passing Math lOO

Àccording to VR + NA and SR

L/L (row)

L/2 (r&)

t/t (rco96)

4/4 Go&)

4/6 rc7%)

o¡z @Á)

6/6 (1oo%)

t/6 $Ø)
L/L (LouÁ)

r/2 (5ú)

40-rg
SR

Qoo%)

Qt%)

ß7%)

L3/t3

LT/LL

t/7

2/2

u6

QoeÁ)

0oo%)

Qt%)

QoØ)

v 8o-roo

R 60-79
+ 4o-59

N ¿o-39

A O-19

e/e

5/7

2/t

o-19 20-39 60-79 8o - roo

Note. Percentage refers to proportion
Tota1 number incluies those students '¡ho
(see Appendix A for Raw Data Sample III).

of scores within a given celi-.
withdrew from a mathematics course
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Table G

Breakdown of Males and Females Passing llath 102

According to NA

!1a1es FemalesNA

90-
8o-
n^-

6o-

,o-
40-

to-
20-

10-

o-

100

89

79

69

59

49

19

20

1g

9

2/2 (toØ)

2/2 (1oo%)

L/z (5&)

5/? Qt%)

5/? QL%)

L/L Qoü%)

L/L (Loo%)

t/4 (75%)

5/' ooØ)

6/6 (Loo%)

6/8 Qr%)

j/e $6%)

o/2 (Ø) o/2 (Ø)

Note. Percentage refers to proportion of scores
wj-tffia given celL. Total number includes those
students who withdrew from a mathematics course
(see Appendix A for Raw Data Sample III) '

IJote. Scores above the heavy line have a 5ú
or greater chance of Passing.


