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ABSTRACT

The purpose of this study was to determine how
effectively students' academic performance in individual
twelfth-grade subjects of the University Entrance Course
can be predicted at the ninth-grade level. The nine
independent variables selected as predictors were the
IR scores of the Dominion Test, three separate test
scores obtained from the School and College Ability
Test (SCAT), test scores of ninth-grade language,
mathematics, science and history, and the ninth-grade
average marks.

A review of relevant literature revealed that
various tests of mental ability and academic performance
have been used with considerable success to predict
academic achievement of students! in senior high school.

The empirical analysis consisted of two major
investigations. In the first investigation multiple
regression was applied to the data. The coefficient
of multiple correlation of the total battery of nine in-
dependent variables and the twelfth-grade subjects were
computed. The nine independent variables only accounted
for forty-five per cent or less of the variance of the
individual twelfth-grade subjects. Hdegression weights

of the independent variables selected as the best




predictors were obtained and multiple regression
equations were used to predict twelfth-grade subject
scores. The predicted twelfth-grade scores were
subject to a large error of estimate. A cross-valicdation
analysis of the initisl multiple regression investigation
also indicated that the differences between the predicted
scores and the actual twelfth-grade scores were very large.
The multiple regression investigation demonstrated
that the nine selected independent variables, which
primarily were measurements of intellectual ability
and performance, did not account for a sufficient amount
of the variance of individual twelfth-grade subjects
to make accurate prediction by multiple regression
equations possible. The results of this investigation
indicate a need for further research in order to identify
independent variables which account for an additional
portion of the variance of the individual twelfth-grade
subjects so that prediction by multiple regression
equations will be subject to less error of estimate.
In the second part of the study expectancy
tables were constructed to predict the probability of
a student obtaining a score as great as or greater than
a designated twelfth-grade subject score. The expectancy
tables based on the bivariate distribution of ninth-grade

average marks and the scores of the individual twelfth-




grade subject examinations showed the most meaningful
and discriminative relationship between the independent
and dependent variables. This study established the
utility of expectancy tables, based on ninth-grade
average marks, to predict students' academic performance
in individual twelfth-grade subjects of the University

Entrance Course.
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CHAPTER I
THE OBJECTIVES AND SIGNIFICANCE OF THE STUDY
I. INTRODUCTION

At the comvletion of the ninth grade of junior
high school and prior to entering senior high school,

students in Menitoba schools must elect to enroll in

one of four course patterns. These course patterns are
""""" the University Entrance Course, the General Course, the
Commercial Course and the Industrial Course. Since each
of these courses acts as a vre-reguisite for attainment
of particuler academic or vocational goals, the decisions
which are made with regard to course and subject selection
at the ninth-grade level are often cruciel for the student's
future academic or vocational achievements. Therefore,
sound guidance based on the most dependsble evidence and
information must be provided so that each student will
meke the wisest possible choices,

One useful gulde in course selection in senior
high school could be the prediction of academic performance
in twelfth-grade subjects of the University Entrance Cource
on the basls of merks obtained in tests of mental ability,
school achievement and general intelligence in junior

high school. Several studies have been done in this area
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of prediction, but none have been verformed with these
particular veriables in the local setting of this study.
This study seeks to provide information to assist
students in the ninth-grade of the junior high school
in the selection of the most appropriate course and

subjects in senior high school.

IT. THE OBJECTIVES OF THE 3TUDY

Statement of QObjectives

This study has a two=fold purpose: it seeks
to determine the effectiveness of selected junior high
school tests of mental ability, school achievement and
general intelligence as predictors of academic performance
in individual subjects of the twelfth-grade University
Entrance Course; the second objective of this study is
to compare two techniques of prediction to assess by
wihich method the selected variables could be used more
effectively to predict academic performance in the
twelfth grade. The two techniques being compared in
this study are the application of multiple regression
together with the construction of multiple regression

equations, and the construction of expectancy tables,

Delineation of the Study

The study was limited by being performed with
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vopulation samples which consisted only of those twelfth-
grade students enrolled in one secondary school in the
city of Winniveg in the province of Manitoba. The study
is further limited by considering only those Jjunior
high school students who enrolled in the University
Entrance Course and completed the twelfth-grade June
examinations set by the Manitoba High School Examination
Board. No consideration was glven in this study to
those Junlor high school students who subsequently
enrolled in senior high school courses other tanan the
University Entrance Course.

This study 314 not consider sex differences
of the population samples of students who served as the
source of the data of the study.

The study is restricted to a consideration of
those independent variables as predictors of academic
verformance which are themselves measurements of mental
aptitudes and academic performance. These independent
variables consisted of data which was annually accumulated
in the local school setting in which this study was
performed. It was hoved that the findings of this study
would assist the guidance personnel to assess the relative
usefulness of data, readily available in the school,

o L

with respect to counseling of students in regards to




course and subject selection in senior high school,

Data Sources

To carry out tals study the following data
were reguired:

1. The Verpal, Quantitative and Total scores
on the School and College Ability Tests (SCAT) of all
the students included in the 1ndlvidual investigations.

2, The final, June ninth-grade subject scores
in language, mathematics, science and history of all
students included in this investigation. Also. the
students' average marks, which were the unweignted means
of the four ninth-grade subject scores of all students

which were included in the individual investigations.

3. The IQ scores obtalned from the Dominion
Tests of Learning Capacity for all the students included
in the individual investigations.

4, The twelfth-grade University Entrance Course
subject scores obtained in English, history, methematics,
chemistry, physics, bilology and Frencn by students

included in the individusl investigations.

ITII. SIGNIFICANCE OF THE STUDY

Curriculum Provisions and Course Selection

The curriculum of the Manltoba high schools is
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no longer primarily desi;

&

ned for those students preparing
to enroll in & university. With the Introduction of other
courses besides the University IZntrance Course, provision
is made for more youth of high school age to prepare for
vocational goals that are suited to their abilities.

With the Introductlion of additional senlor high school
courses, the academic alternatives presented to a student,
as he selects a senior high school course at the end of
the ninth grade, have also been increased.

In the secondary school from which the data of
this study were collected approximately 250 students were
annually enrolled in the ninth grade. Of these students
a total of 138 students completed the twelfth-grade
English examination in the University Entrance Course in
1967 but only 97 students attalned a pass standing. The
remaining 41 students failed to gain a pass standing in
this course subject. It 1s frustrating and often detri-
mental to a student to be placed in an educational program
in which he will not be successful. Droedge (1960) stated
that 1in recent years there hasg been increasing recognlition
of the importance of educational-vocational guldance
during the ninth-grade in Jjunior high school with respect

to course and subject gelection,

Student Ability to Meke Academic Decisions

Thompson (1966) supported Super's view (1960)
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that students at the ninth-grade level are ready to
consider problems of pre-vocational and vocational choices.
Thompson found that ninth-grade students were not only
interested in exploring the nature of various vocational
occupations but indicated personal preferences., He found
that there was vpractically no difference in the preference
given to various occupations by individual students during
the ninth grade and later during senior nigh school grades.
A student, for example, who was interested in science
related vocations such as pharmacy or the chemical research
industries while in the ninth-grade would most frequently
indicate similar vocational interests during the final
year of senior high school.

While evidence based on research indicates that
students possess a maturity or stability of vocational
and pre-vocational interests and preferences, other
research evidences indicate that students freguently
have great difficuliy in accurately assessing their own
ability and their personal potentisl to achieve in
academic subjects. Spaizht (1965) made a study to
examine the relationship between the actual and the
verceived level of academic achievement of Jjunior high
school students. He concluded that many junior high
students are unable to rate their sactual or potentiszl

achievement realistically or accurately. He noted that
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bright junior high school students tended to underestimate
their actual academic achilievement and thelr capacity to
achleve., Due to thls tendency on tune part of some students
to underrate themselves, lhey hesitate to enroll in a
certain course which they consider desirable and in which
they would probably be successful if they enrolled. Other
students, due to lack of adequate self -uhderstaending,
choose academic programs which are too demanding in
relationship to their ability and cohsequently fail to

achleve success.

Need for Valid Evidence

In seeking to asslst 2 student to assess the
probabllity that he would be successful if he were to
enroll in a particular course subject, the counsellor
must select independent variables which he considers to
be the best predictors of academic performance in that
subject. Shaycoft (19567) made a comprehensive study to
assess the effectiveness of various independent variables
as predictors of scademlc performance in the twelflth
grade of senlor high school. She concluded that a
student's achievement rating in the individual ninth-
grade subject 1s an excellent predictor of that student's
attainment in twelfth-grade subjects requliring the same
cognitive skills. Shaycoft's findings Justify the

inclusion of ninth-grade subject scores as independent




variables of this study.

Prediction studies must be undertaken with tests
even though the title of the test may imply which cognitive
skill or skills are measured by 1t. Only if independent
variables are proven empiricelly to be relisble measures
of future performance in a sgspecific subject can,they be

ugsed by the school to counsel a student with respect to

the probability of success in that varticular subject

if he chooses to enroll in it. Lavin (1965) warned

that many predictors with a label related to an area of
academnic verformance freqguently do not measure the same
cognitive skills and consequently do not correlate
significantly with the criterion carrying the same label.
On the other hand, tests that have a particular label
such as Numerical Abllity may effectively predict
achievement in an academlc subject designated by an
unrelated label such as Physlcs since the same cognitive
skills are required for performance in poth tests.
. Milhollsnd (1962), in a review of educational
testing, drew attention to the fact that the grester
number of studlies of prediction of academlc performence
in senior high school, as well as other levels of
education, were restricted to an assgessment of the
effectiveness of a variely of independent variables as

predictors of a gingle criterion, namely over-all
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scademic performence. However, as Horst (1957) pointed
out, performance of most students differs qualitatively
‘from one subject to another. Therefore individual
senior high school subjects must be selected as the
criterion of academic performance rather than considering
composite nigh-school average marks as an adequate
criterion in such prediction studies. Tals study used
subject scores rather than over-all sverage marks es the
criterion.

This study is also of vaelue since 1t consists
of empirical analyses of data obtained in a local setting
and therefore provides additional informetion regarding
now effectively these selected indevendent varlables
oredict academlic performance of students in a particulsar
school. Lavin (1965) emphasized the importance of
replicating studles, using locally obtained data, in
order to determine whether prediction of academic
verformance based on specific independent variable 1is

warranted in that particular locel situation,
1Vv. SUMMARY

This study seeks to assess the effectiveness
of various independent variables as predictors of
academic performance in individuzl twelfth-grade subjects

of the University Zntrance Course., Another objective of
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the study i1s to compare two techniques of prediction to
determine by which method of analysis of the data the
most useful information is provided with respect to
counseling of students in the selection of senior aigh
courses. The approach of this étudy conslisteg of the
application of multiple regression equations and the
congtruction of expectancy tables.

his study is important for seversl reasons.
Students, at the end of the ninth grade, are faced with
the selection of one of four senior high school courses
as well as the selection of individual course subjects.
Unfortunately, in numerous instances, students who
select the Unlversity Entrance Course do not attain
thelr twelfth-grade standing. Other students, who would
possibly be successful if they enrolled, avoid the
University Entrance Course because of their inability
to assess their chances of academic success in this
course. In order that guidance and counsel may be
provided by the school with respect to the probabllity
of success or failure in a given course subject,
empirically validated information and evidence must be
avallable,

Chavter II contains a review of some oT the
research literature that 1s relevant to this study. A

descrintion of the variables, the population samples




and

11
a detailed description of the techniques used in

investigation is given in Chapter III. In Chapter IV

}te

findings of the two main investigations are presented

compared. Chepter V consists of a summary of the

study and the implications of the findings.




THE REVIEW OF THE LITERATURE

The review of the literature will be restricted
to a number of studies relsted to the prediction of
academic verformance with the scores of tests of nmentsl
~abilities, school achievement and genersl intelligence

since these stuiles were most relevent to thls study.

[0}

A number of research techniques employed in prediction

of eacademic performance will be reviewed. Also literature
specifically related to the School and College Ability
Tests (SCAT) will be gsummarized.

I. SCHOOL TEST SC
\CADEMIC

FUO

RW
T

Differential Tests of Mentel Ability

Shaycoft (1947) demonstrated that growth in
cognitive skille is not only substantizl between tne
ninth and twelfth grade, but that the rank-order correla-
tion between ninth and twelfth-grade scores on the same
test tended to be highly significent. She concluded that
studies of prediction of performsnce in specific cognitive

skllls were rationaslly Jjustifiable. However, she noted

significant differences in the rate of mental growth
between the indiviiusl cognitive skill erees. The largest

&

z8in in terms of rew scorss on tests was in Vocabulsary.

- 12 -
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Shaycoft recommended individual subject scorés rather
nen over-all grade average as the criterion of academic
verformance in vrediction studies so that differentliaztion
in rate of mental growth in the individual cognitive
skills‘may be teken into consideration.

Meyer and Bendilg (1961) made a study to determine
whether scores obtained on differential ability tests in
Junior high schiool were effective predictors of acasdemic
performence in senlor high school. The Primary Mental
Abilities Tests were administered to a grouv of students
during the eighth and eleventh grade. The eighth grade
gsub-test scores of the Primary Mental Abilities Tests
correlated with eleventh grade achievement test scores
resulted in & correlstion coefficients that were nighly
significant. The gstudy showed that differential tests
of mental abilities administered at the junior high level
were at least as useful predictors of eleventh grade
performsnce as the same tests administered at the
beginning of the Grade XI.

Ingersoll and Peters (19606) studied the pre-
dlctive value of the sub-tests of the General Aptitude
Test Battery (GATE) with respect to ninth-znd tenth-grade
performance. Verpbal Aptitude and Numerical Aptitude with

regression weights of .27 end .22  respectively.

ey
i
L

contributed most signi

cantly to the variance of multiple

e
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regression. Frost (1965) in his review of finiings of
ediction studies based on multiple regression, agreed
with Droedge (1966) by stating that numerous studies of
mental ability tests indicated thet verbal, numerical
and spatiel factors were major components of the variance
of regression between independent variables and the
devendent varieble.,Flanagen (1965) and Jacobs (1959),
in separate studies, found thet tests of arithmetic
computation were the best single predictors of over-all
nigh school performance,
Mitchell (1955) contended that subject achileve-
ment tests scores rather than grade average should be
the criterion when prelicting academic performence by
means of differential abillty test scores. He recommended

four-factor ability tests as predictors.

School Achievement Tests

Boney (1966) made a comparative study of 23
independent variables as predictors of over-all twelfth-
grade acnlevement. Scores obtained by a total samvle of
222 gtudents on sub-tests of the Differential Aptitude
Teste, the Secuentiel Tests of Educational Progress,
the Cslifornis Tests of Mental Maturity, Jjunior anish-
scnool achievement testes and Junior anigh-school grede-
voint sverage served as the independent veriables.

The criterion of scademic performsnce was over-all
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twelfth-grade academic performance., By means of multiple
regression 3oney demonstrated thst junlior high-school
grade-pvoint average contributed more to the variance of
tne criterion than the sub-tests of well-known standardized
tests of mental sbility and achievement.

Scannell (1960) made a study to determine the
usefulness of achievement test scores obtained at the
Junior high school grade level as predictors of success.
fHe demonstrated that the scores of the sub-tests of the
ITowa Test of Basic Skills predicted over-all college
success equally well in the eighth grade as in the eleventh
or twelfth grade. Klugh and Eierley (1959) found that
the high school sverage mark was a better predictor of
first semester college grades than the Co-oversiive School
and College Ability Test (SCAT). Marks and Murray (1965)
stated thet high school average has longzg been considered
es that varisble which singly provides the most informetion
about future academic verformence at the college level as
measured by grade-point average.

Travers (1955) concludes nhis review of research
findings with respect to prediction of academic success

by stating:

o

There 1s evidence that a student's grade in
& particular subject-matter field cen be best pre-
Zlcted from his previous graede in tihe same or
releted filelds. Relative performence in the same
sudject 1s quite stsble from year to Yeer, so that




the tenth-grade scores are in general as good as
the eleventh grade scores for predicting twelfth-
grade gcores 1in the same subject arsa.

General Intelligence Tegtis

The literature of educational resecarcin pertaining
to the usefulness of general intelligence tests as pre-
dictors of academic performaence reflects a diversity
of views amongst educators. OCronbach (1949) asserted
that multifactor tests of ablilities add little to the

vvvvvv prediction of performance in particular academlc courses
beyond what the general intelligence will predict. IHe
revorted a study at the high school level in which
correlation Dbetween intelligence and grades wes .55.

Travers (1949) found thet correlations between intelligence

and school grades were between .50 and .75 on the eightn-

to tentn-grade levels. Gough (1953) obtalined correlations
<

of from .62 to .80 with three samples of high school

seniors, and Carter (1959) found correlations of about

.00 between intelligence tests and acedemic performance
in senlor nigh scnool of three student samples,.
Wellman (1957) made a comparative study of single

score intelligence tests and multifactor tests of mental

tv

maturity as predictors of nizgnh scnool acnisvement at the
iinth-and tenta-grede level. The Gammea I test of the
Otls Quick=Scoring Mental Ability Test was used to obtain

sinzle scores and the Primary Mental Abilitles Test
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consisting of a battery of tests was used to obtain
multivle scores., He found that a greater portion of
the verience of the criterion wes accounted for by the
Otis IQ scores than by the scores of any of the FPMA
sub-tests or by the PMA Total scores,

Tyler (1965) stated that correlations reported
between group intellizence tests and standardized
measurements of school achievements often are as high
as .80. She stated that long-term predictions from
intelligence test scores lend supvort to the conclusion
thet intelligence tests measure basic educational aptitude.
She concluded that if school attendance laws were such
gs to permit students to drop out after their fourteenth
birthdays, intelligence tests given in a grade school
would predict with a fair degree of success how far up
the educational ladder students will go.

Strong opposition to the use of group tests of
general intellizence as measures of mental ability has
been exvressed due to the belief that these tests are
blased against the culturally deprived. This view was
in lerge part responsible for the decision to ban group
intelligence tests in the schools of the city of New York
as revorted by the Board of Education of the City of New
York (1964).

Bloom (1963) ,in attemoting to determine the
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relative usefulness of various tests of mental abllitles
as predlctors of academlic performence, dlscovered that
the correlation between a general index of intelligence
and over-all verformence on a battery of achlevement
tests aprroaches unity at the elementary level and drops
to about .50 at the college level., He concluded that
tests of general intelligence have less predictive
capacity in the secondary school than differential
aptitude tests. Frost (1965), in a review of findings
of educational research related tc the prediction of
scholagtic achievement in senior high school, also
concluded that rarely caen more than 50 per cent of the
variance of the criterion of academic performsnce be
accounted for by intelligence test scores alone. However,
he concurred with Wellman (1957) who argued that intelli-
gence tests contribute significantly to the amount of
variance of the subject eriterion in senlor nhigh school
that 1s accounted for by a battery of independent varilables by

means of multiple regression.
II. METHODS OF PREDICTION OF ACADEMIC PERIFORMANCE

A brief review of a number of gtudies using
various methods to predict academic performsnce 1is
included in this section., Studles employing multiple

regression, canonical correlation and expectancy tables




will be discussed,

Multiple and Canonical Regression

Multiple regression. Wellman (1957) performed
iy L

a multiple regression study with data obtained from a
sample of 136 students in one high school in the state
of Jowa. The purvnose of the study was to determine the
effectiveness of 2 single score test and a multiple
factor test of mental abllity as a battery for differential
prediction of ninth-and tenth-grade achievement. Scores
obtained on the Otis Quick-Scoring Mental Ability Test
and the Primary Mental Ability Tests served as the
predictor variables. He found that when the Qtis Test
scores, the PMA Verbal Meaning scores and the PMA
Reasoning scores were correlated with individual criteria,
coefficients of multiple correlation of .81 with English,
.81 with Science and .82 with over-zll tenth grade
acnlevement were obtained.

Swinnen (1961) made a study of prediction of
acedenlc performance in secondary schools in Belgium.
The population sample consisted of 1259 boys, ages 12
and 13, in the last yeesr of prepsratory school. The
rurpose oI the study was to predict zcademic success
at various points during the six years of secondsry school,
Multiple correlations as well as regression weights of

the indiviiuel independient variables were obtained. Five
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tests served as the predictor variables and the average
school achievement of the students during secondary school
was the criterion, The five predictor variables were
tests of verbal ability, abstract relations, arithmetic
computations, a Latin prognosis test and the final
examination in preparatory school, Multiple correlation
coefficients ranging from .68 to .38 were obtained at
various stages during the six-year secondary school
period. Also multiple regression equations were constructed
with the regression weights of selected predictor variables.
These were found useful in the prediction of acadenic
verformence in secondary school. The verbal ability test,
the arithmetic computation test and the Latin prognosis
test most frequently accounted for the greatest portion
of the variance of the criterion. The author concluded
his report of the research study by steting that it 1s
not too ontimistic to say that the selection of suitable
candidates for secondary schools can "nowadays be done
competently with 2 minimum of mistakes" by predictions
based on multiple regression studies.

Ingersoll and Peters (1966) performed a prediction
study to investigate the use of the General Aptitude Test
Battery for identification and counseling of students
in vocetional and academic classes in Ohio secondary

schools. A multiple regression zanalysis was performed




21
using the General Aptitude Test Battery eptitude scores
of 4,000 ninth-and tenth-grade boys and girls as the
independent varisbles and subject grades and grade-polint
average at the end of one year separately as the dependent
variables. They concluded that the General Aptitude Test
Battery was useful in the predictive role for ninth-and
tenth-grade achlevement in most subject areas. However,
they recognized that regardless of the significance of
the aptitudes evaluated and the measures of attalnment
used as the criterion, about one~helf or less of the
variance of the criterion was assoclated with the
independent variables.

Impellitteri (1967) argues against the inclusion
of the total score of a battery of mental abllity tests
as a predictor varisble when seeking to determine the
multiple correlation with & criterion. A total score, he
contends, 1s not an independent measure and consequently
contributes no unicue dimension to the multiple regression
equation even though it may appear to have a favorable
weight in such an equation.

Canonical correlation. Impellitteri (1967)

points out that canonical correlation adds to the effective-
ness of the multiple regression tecinigue of vrediction
since it maximizes the common varlance by empirically

extracting the factors that account for the variance from
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the dependent varilables as well as the indevendent
variables. Impellitteri used canonical regression in

a study to determine the regression weights of the
dependent varlaebles as well ss the independent variablesgi
Canonical regression is used most advantageously when

the dependent varisble is a composite variable such as

an over-all average academlc rating. In such a situation
the grades obtained in the individual school subjects

are the factors of the composite dependent varizsble.

EIxpectancy Tables

Bloom and Peters (1961) advocated that school
counsellors construct various forms of expectancy tables
in order to estimate students' academic performance in a
specific course or subject. They stressed thet expectancy
tables provide the necessery evidence whereby acadenic
achlevement can be predicted as effectively as is possibly
being done by the school with the most informed staff.
Andersen and Stiles (1968) constructed expectancy tables
to estimete the probsbility of success in the twelfth
grade based on ninth-grade subject scores and Scholsstic

Ability Test (BAT) npercentiles. They considered the

Hy
[N

informztion obtained in this menner highly practical and

of students with

[
b

useful for zuidance and counsellin

4

regards to academic course sslections.

63
Q)
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Blai (19566) constructed exvectancy tables which
he used to estimate academic performance in the college
freshman vear. These tables provided valuable informstion
winich enabled the college to predict the probabllity of
success of an individuel candidate should his application
for enrollment in a specific course be accepted by the

college.,

-3

II1. THE SCHOOL AND COLLEGE ABILITY TESTS (SC4

It is not vpossible to refer to extensive resesrch
based on the school echievement tests used in this study
since different tests are constructed annually. However,
since the School and College Ability Tests (SCAT) ere
both known snd used internationally, it i1s valuable to
make brief reference to studies and reviews related to
them,

(10961 in an evaluation and comparison
9

|

Anastas
of tests, stated that on the whole the SCAT test 1is
excellently constructed, standardized on the basls of a
large and carefully chosen sample, end possesses promising
evidience of predictive validity.

Green (1965) stated thet the SCAT test 1is
primerily suited for prediction of general over-all levels
of zcademic performance, He found that rescarch evidence

Justifies the use of the 3CAT as & predictor of academic
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performance over at least a two-year period. His review
referred to the findings of numerous prediction studies
of the SCAT which indicated that the Verbal SCAT test
scores added very little to the predictive capacity of
the Totel scores and the Quantitative gcores. Even senior
high=-school Englicsh was predicted more effectively with
Total SCAT test scores than by Verbal SCAT test scores.
Green remarks that the SCAT 1s vrimarily a group intelli-
gence test that avoids the IQ labels and serves as a
means of assessment of the likelihood of academic success
of a student in & specific school situation.

Kaytal (1967) in a study based on data collected
in selected Alberta secondary schools determined by means
of biserilal correlation that SCAT tests zdministered to
ninth-grade students could be used to discriminate in &
number of subjects between those students who would be
successful and those who would not be successful in the
twelfth grede. He determined the critical scores that
a student must attelin on the Verbal SCAT and Quantitative
SCAT tests in order thet 2 high probsbility of attaining
twelfth-grade standing in the University Matriculation
Course subjects exlisted. He obtained such critical 3CAT
scores for twelfth-grade English, social studies,
chemistry, mathematics, and physics but concluded that

success in blology could not be predicted from SCAT scores.




n
Ul

IV, SUMMARY

The researcn studies performed indicate that
the use of tests of mental ability, school achievement,
and genersl intelligence for predicting scademic
verformsence in senlor high school is considered practical
by numerous educators. The SCAT tests have been found
to be useful predictors of academic performance in the
gsecondary school setting. Although these studies do
not prove the validity of the teste used in this study
as predictore of academic performance in senior high
school, they do Justify the consideration given to these
independent variables selected for this prediction study.

Likewlse both the use of exvectancy tables and
multiple regression have been found effective technigues
of prediction of academic verformance in senior high
school on the basis of stulies described in this review

of some of the relevant literature.
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THE DESIGN OF THE 3TUDY

The vpurpose of this chapter is to set out and

describe the variables, the population samples and the
techniques used in this prediction study. Identical

dependent and independent variables were used Ffor each

of the investigations of this study. The variables will

be described only once in this chapter and bthen will be
referred to by name in the individual investizations,
The population samples consisted of twelfth-grade students

selected from one secondary school of the city of Winnipe

§21

in the province of Manitoba. Since different population
samples were selected for each of the investigations of
this study, the individual population sample will be
identified in conjunction with the description of the

technique used in each investigation .

The procedure of the analysis of the data consisted
of two main parts. The first part of the empirical
analysis consisted of the application of multiple regression
to selected variables, In association with this investigation
& cross-validaetion investigation of the initial multivle
regression analysis was undertaken. The second part of
the study consisted of an investigation based on the
construction of exvectancy tables.

- 26 -
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The procedure of the analysis of the data took
into consideration the two main aspects of the study of
the problem., Bach of the two main investigations was
designed to determine which variables of a group of
nine independent variables most effectively predicted
academic performance in the individual twelfth-grade
University Entrance Course subjects. Also the design
of the study provided for a comparison of the two methods
of prediction, namely the apprlication of multiple
regression and the construction of expectancy tables, in
order to determine which method of prediction provided
the most useful information in a ninth-grade school
counselling situation with respects to academic placement
of students in the senior high school program.

In order to be able to make valid comparisons
of the separate investigations, the population samples
which served as the source of the data of the individual
investigations were compared to determine whether they
could be considered as random samples of the same population

and not significantly different from one another,

I. THE VARTIABLES OF THE INVESTIGATIONS
Sixteen variables were selected for this prediction

study., Seven dependent and nine independent variables
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were used in each investigation. Scores on tests of
mental ability, school achievement and general intelligence
served as the variables of this study. The data associated
with each variable was obtained from the cumulative

student record files of the secondary school from which

the population samples of this study were chosen,

Dependent Variables

The dependent variables selected for this study
were the student scores obtained in seven twelfth-grade
subjects of the University Entrance Course. The seven
subjects were English, history, mathematics, chemistry,
physics, bilology and French. The final June examinations
set and scored under the directlion of the Manitoba High
School Examination Board were selected as the measurements
of students'! academic performance in each of the subjects.
Twelfth-grade stucdents enrolled in the University Entrance
Course attainvtheir standing on the basis of achievement
on these examinations. A student must obtain a subject
mark of 50 per cent or more in order to attain a pass

standing in the individual subject,
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A detailed description of the content of each
course subject uvon whnich the indiviiual June examinations
are based is provided in the "Program of Studies of
the University Entrance Course'. This booklet is
oublished by the Manitoba Department of Educatlion.

For purposss of identification the subjects

of the twelftn-grade University Entrence Course are

labelled with the number 300 in the Dprogram of studiles

outline issued by the Manitobs Department orf
Hereafter the individual devendent variebles wnlch

consist of twelfth-grade subject scores, will be

o))

the number 300, for

jo7]

QO

identified subject name an

[}
v
]
ct
P
)
\D

example English 300. These varlables are labelled in
order to aseist in identifying them in later sections
and chapters of this stuly. The individusl dependent

variables are Englisn 300, History 300, Mathematlics 300,

Chenistry 300, Physlcs 300, 3Biology 300, and Frenci 300,

These dependent variebles are listed in Teble I.

Independent Varisbles

Nine independent variablss were seslected for

£

uge in this stuiy. These varisbles were test scores of
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TABLE I

SUMMARY OF VARIABLES

a
Dependent Variables

English 300
History 300
Mathematics 300
Chemistry 300
Physics 300
Biology 300
French 300

Independent Variables

b
Mental ability scores

Verbal SCAT
Quantitative SCAT
Total SCAT
c
Class achievement scores

Language IX
Mathematics IX
Science IX
History IX

Grade IX Average
d

General intellisence scores

Dominion IQ

a
Twelfth-grade subject scores of University Entrance Course.
b
Test scores of School and College Ability Tests (SCAT).
c
Ninth-grade subject achievement scores.
d

'Single«score IQ measurements of Dominion Test of
Learning Capacity.
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mental ability, school achievement and general intelli-
gence administered at the Jjunior high level.

Mental ability test. Three independent

variables were derived from the Cooperative School and
College Ability Test (SCAT), Form 2A. The SCAT test
wes administered during the sixth month of the ninth
grede., Kach test booklet consists of four parts. As
reported in the Menual for Interpreting Scores (1957)

wnlch has been issued by the publishers of this test,

the SCAT test wes designed to aild in estimating the

capacity of a student to underteke the academlic work

of the next higher grade level of schooling. The

y:

¢

test measures two kinds of school-related esbilities
which are imvortant in a large number of academic
endeavors: verbal and guentitstive abilities,

Three converted SCAT scores were obtalned for
each student. The Verbal SCAT score 1s a measure of
verbal abilities. The Quantitative SCAT score is a
measure of numerlical or quantitative abilities. The
Total SCAT score provides a single measure of a student's
ability to do acedemic work. These three SCAT scores
served as independent variebles. They are named Verbal
SCAT, Quantitative SCAT and Total SCAT to ascist in
identification and will be referred to in this manner

de

in subseguent sections of thnis study,
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The Verbal SCAT, Quantitative SCAT, and Total
SCAT percéntile ranks which were used in the expectancy
tables studies were derived from the SCAT Test scores on
the basis of norms established for the winnipeg School
Divisibne

School achievement tests, Four independent

Variables were students' scores in four selected ninth-
grade subjects of junior high school. The final June
subject scores in language, mathematics, science and
history served as four independent variables. The average
mark of these four ninth-grade scores served as a fifth
independent variable. The five school achievement variables
are named Lénguage IX, Mathematics IX, Science IX, History
IX and Grade IX Average.,

Instruction in each subject was given by qualified
teachers in accordance with the.program of studies out-
lined by the Manitoba Department of Education. Identical
subject text-books were provided for all students included
in the population sample., Instruction was co=-ordinated
under the direction of subject committee convenors, Hach
subject score was a uniformly compiled composite mark
based on term examinations and class assignments, The
same ninth-grade subject examinations were written by

all the students included in the population sample,
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Consultation amongst subject teachers prior to the marking
of the examinations assured relatively uniform marking
standards.,

General intelligence test. The ninth independent

variable consisted of the IQ scores derived from the
Dominion Test of Learning Capacity, Intermediate Level,
Form A, This test was administered during the second
month of the seventh grade. This is a test of general
intelligence and a single IQ score is obtained. In order
to more readily identify this indevendent variable,it is
named Dominion IQ.

The nine independent variables are listed by
name and identified in Table I, page 30 and will be
referred to in later sections and chapters by their

designated names and by reference to this table.
IT. THE MULTIPLE REGRES3ION INVESTIGATION

This section is a description of the first of the
two main investigations of this study. The technique
associated with the investigation is briefly interpreted.
The population sample and the variables are identified.
The procedures related to the selection of the independent
variables as the best predictors of the devendent variables

are explained. The methods followed in the cross-
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validation analysis of the initial multiple regression

study are presented.

Interpretation of Multiple Regression and Associated
Statistical Techniques

Multiple regression and multiple correlation are
technigues used to determine the relationships between
two or more independent variables and a dependent variable.
Multiple regression equations are used to predict a2 studentsf
dependent variable score from two or more independent
variable scores obtained by that student.

Multiple correlation, Multiple correlation, R,

is a term used to describe the correlation between one
depvendent variable and two or more independent variables
simultaneously. The coefficient of multiple correlation
indicates the strength of the relationship that exists
between the dependent variable and the independent variables.
The coefficient of multiple determination, which is the
square of the multiple correlation coefficient and is
identified as R,dexpresses the amount of variance of

the dependent variable that is accounted for or associated
with a number of independent variables collectively.,
Theoretically a greater portion of the variance in the

criterion could be accounted for by increasing the number
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of independent variables being correlated with the criterion.
A new test may add to the validity of the battery of
independent variables by bveing related to or "taking out"
some of the as yet unmeasured part of the dependent variable,
An independent variable may also add validity as a "suppressor"
if it takes out non-valid variance avplied by another
independent variable.

Guilford (1956) refers to two main principles that
serve as & basls for the selectlon of independent variables
from a battery of test variables which account for or are
related to the veriance of a varticular devendent variable.
These vrinciples are (1) a multiple correlation incresces
as the size of correlation between the dependent and
independent variables increases and (2) a multiple
correlation increases as the size of inter-correlation
of independent variables decreases; Guilford (1956) and
Garrett (1958) state that the determination of the variance
of the devendent variable is frequently only slightly
enhanced by the inclusion of more than three or four
independent variables from a battery of academic tests
in a multiple correlation and multiple regression analysis.
Tals 1imilt to the numbers of useful independent variables
is due to the fact that ususlly only a limited number

of human abilities and other traits involved in the
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devendent variable are represented in these tests which
orimarily measure academic performance or general intelligence.

Regression weights of indevpendent variables. In

assoclation with multiple correlation, a regression weight
for each independent varlable may be computed. Regression
weights are calculated to dstermine the relative weight which

each 1independent wvarilable contributes to the variance of

the dependent variable, independently of other factors.

Thus the regression welgnt of a particular independent
verlable functions asg a ratio that expresses how many units
the dependent variable will increase or decrease for every
variation of one unit in this particular independent variable.

Multiple regression eguations. A multiple regression

equation is used to predict a student's score on a dependent
variable from the scores he has obtained on two or more
independent varlables. A multiple regression eqguation
consists of an algebralcally determined constent value
called a regression constant, the regression welght

of each of the selected indevendent variables which

function as predictors and the student's obtained score

on the selected independent variables. The function

of the regression constant of the equation, greph. -

dcally related to the point of intersection of the regression

line on the Y-axis and therefore referred to as the Y-intercept,

®
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is to assure thaet the mean of the predicted scores will
equal the mean of the originel dependent variable also

referred to as the criterion.

Population Sample and Verlables

The students selected as the populestion sample
of the multivle regression analysis were those 144
students who completed the twelfth-gracde University
Entrance Course examinations in June of 1967 in one
secondary school in Winniveg. The population sample of
each of the seven subject analyses consisted of those
students who completed the examination of the particular
twelfth-grade subject to which multiple regression wes
being applied 1in association with tne nine indevendent
variables., The sigze of the pvopulation sample for each
of the seven devendent variesble snalyses 1s listed in
Taeble II, page 38.

Seven dependent varlable and nine independent

variables were selected for this analysis. The variables

)

of this investigetion were the total group of variables

listed in Table I, page 30.
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TABLE II

SIZE OF STUDENT SAMPLES ASSOCIATED WITH EACH DEPENDENT
VARIABLE ANALYSIS OF THE SEPARATH INVESTIGATIONS

Size of Student Samples

Dependent Multiple Cross-Validation Expectancy
Variables Regression Analysis Tables
Investigation Investigation
English 300 138 95 233
History 300 36 31 67
Mathematics 300 136 83 219
Chemistry 300 11k 78 192
Physics 300 71 33 10k
Biology 300 48 35 83
French 300 124 86 210

Total Population
Sample ' 1hl 97 2Lkl




Procedure of Multivle Regression

The values for all tnhe varisbles were punched
onto I.B.M. cards and programmes were used to enable
the multiple regression technique to be cpplied to the
data by the 360 I.B.M. computer system. An empiricel
enelysis of the dats was made by the apvlication of
multiple regression to eacn of the seven dependent variables

"""" in assoclation with the battery of nine independent variables,

The mean, standard deviation and simple inter-correlations
of the nine independent vaeriables esnd each dependent
varlable were obtained. Also, the regression weights of
the indevendent varisbles, the multiple correlation
coefficient, the regression constant and the standard error
of estimate were determined.

In this description of the analysis, the procedures
of the study with respect to the dependent variable
English 300 and the nine independent variables will be
presented in detall. Identical rrocedures were followed
with respect to the application of multiple regression
to the othner six gselected dependent variables.

Selection of best independent variables as

predictors, After the initisl multiple correlation and

rultiple regression of the battery of nine independent
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variables and the criterion, namely the dependent varlable
English 300, was completed, a sub-group of independent
variables was selected to serve as nredictors in the
regression equation. This battery of independent variables

was chosen on the following basis:

jas)

1. The sub-grour of indevpendent varliables which
wes selected as the predictors must account for a minlimum
of 80 vper cent of the variance of the dependent variable
that 1s associzsted with the battery of all nine independent
varisables,

2. Tne number of independent variables included
in the battery was restricted to a maximum of four predictors.
If no more than two per cent of the variance of the dependent
variable was accounted for by including four independent
variables instead of three, then only three indevendent
variables were chosen for tne regression eguation., Guilford
(1956) and Garrett (1958) recognized thest the inclusion of
more than three or Tour indepvendent variables in a prediction
ecuation frequently only slightly enhances the determination
of the variance of the dependent variable (see page 35).

3. The coefficient of multinle correlation of the
battery of independent variebles included as predictors
of the multiple regression equation of prédiction of the
dependent varlable must not be less then .50,

4, If no verisnce determinant was obtainable for
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the battery of the nine indevendent variables then the
sub-group of independent variables which as a battery
met the first three stivulstions was chosen.

Multipvle regression was applied to the dependent
variable English 300 and batteries of two, three and four
selected independent veriables to determine which battery
of independent variables served as the best predictor of
English 300. Independent variables which had low inter-
correlation and high correlation with the denendent
veriable were given preference as selected independent
variables. These variables were assembled into batteries
oI varlables which were correlated with the dependent
variable English 300. The battery of independent variables
waich accounted for the largest portion of the variance
of English 300, according to the guidelines which have
been set out, wes selected for the construction of multiple

regression equations., In adiition the multiple correlation

N

coefficient, the regression constant, the regression
welghts of the selected variables, and the standsri error
of estimete of prediction for the sslected battery of
independent variables and English 300, wss recorded.

Construction of multiple regression eguations.

Three students were selected by the lottery method from
the voouletion sample that served as the source of thedata of

the Englisn?O0investigation, Multiple regression equations




L2
were constructed to predict thesge students'score in English
300, The multiple regression eguation of prediction for
each student was constructed with the regression constant;
the regression weight of each selected variable of the
sub-group of indevendent variables which had been obtained
earlier by the application of multiple regression and the
score on each of these indevendent variables obtained
by that student whose score is being predicted. Bach
students predicted score was recorded and compared with

his actual English 300 score.

Cross=Validation of the Multiple Regression Investigation

The cross-validation investigation was designed
to determine how effectively academic performance of a
student of a twelfth-grade class in a following year
could be predicted by means of the multiple regression
equation constructed from data obtained by the initial
multiple regression investigation. The population sawmple
and variables are identified and the procedures of cross-
validation are described in this section,

Population sample and variables of cross-validation

analysis., The students selected as the population sample

of the cross-validation analysis were those 97 students

who completed the twelfth-grade University Entrance
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Course examinstions in June of 1968, This ponulation
samble wag selected from the same secondary school from
walch the porulation sample of the initizl multiple
regression investigetion wse chosen. The size of the
porulation samples ascociated with each of the seven
dependent variables to which multiple regression equations
were apvlied are listed in Table II, page 38,

The same seven dependent variables and the nine
indevendent variables as those used in the initial multiple
regression investigation were used in the cross-validation
analysis. The variables used in this investigation are
the variables listed in Table I, page 30.

Comparison of the population samples. Prior to

making the cross-validation study of the originsl initisl
multiple regression study, a compariscn of the ponulation
samples which servedAas the source of the data of these

two investigations was made. This compariscn wss mede to
determine whether 1t may Dbe assumed that the two population
samples were randomly selected from the same population,
The null hyvothesis which stated that there was no
significant difference of the means of the students’

scores obtained on tesgsts written by members of the two

-

nonulation gamplss served

[

g¢ the basis of the comparison.




L

o s

The t-test of significance was used to measure the difference
between the mesns. As indicated in Table III, pagely .

the means of the Total SCAT scores, The Grade IX Average
scores and the Dominion Test scores of the cross-validation
population samples were compared with the means of the
corresponding test scores of the initial multiple regression
investigation.

The hypothesis that there was no significant
difference between the means of the test scores obtained
from the two population samples was either rejected at
the five per cent level of significance or otherwise the
difference was considered non-significant and could easily
have arisen from sampling fluctuations. Table III, page
LL5,shows the t—distribution of comperison of the means
of the three selected variables for each of the seven
pairs of population samples of twelfth-grade Uﬁiversity
Entrance Course subjects. These results of the comparison
of the population samples are reported in this section,
rather than in Chapter IV,since the cross=Validation
analysis was justified only if the population sample
were known not to be significantly different. The
seven column headings on Table III, page QS,are the names

of dependent variables which were associated with the
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individual multiple regression and cross-validation analyses,
The names of these dependent variables are used to identify
the seven pairs of population samples being compared,

The size of these population samples of the separate
analyses are listed in Teble II, page 38, The degrees

of freedom of the t-distribution of the difference of

the means of each pair of compared means consisted of

the total number of observations obtained from the pooled
population samples less two degrees of freedom,

There was no significant difference at the five
per cent level of confidence between the means of the
three pairs of independent variables with reference to
all seven population sample comparisons. Therefore
the null hypothesis was not rejected and it was assumed
that no true difference existed between the means of each
of the seven dependent variable-related population samples
of the 1967 twelfth-grade multiple regression investigation
and the corresponding population samples of the 1968
cross-=validation investigation.

Procedure of cross-validation. Three students were

selected by the lottery method from the population sample

that served as the source of the data of this investigation,

Each student's English 300 score was predicted by a




multiple regression equation. The regression constant
and the regression weights used in the initial multiple
regression investigation were substituted into this
multiple regression equation. Also the score obtained
by the individual student on each of.those-independent
variables selected &s.thezbestipredictorsiin,the.initial
investigation was introduced into this prediction equation,
The predicted English 300 scores of the three students
were compared with their actual scores., The differences
between the predicted and actual scores in English 300
based on the cross-validation analysis were compared
with the difference between predicted and actual scores
in English 300 based on the initial multiple regression
investigation, |
The results and findings based on the multiple
regression investigation and the associated cross-
validation related to the dependent variable English 300
are reported in Chapter IV. The results and findings
based on identical investigations associated with each
of the other six dependent variables are also reported

in Chapter IV,
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=

I1. THE EXPECTANCY TABLE INVESTIGATION

=

In this investigation an analysis is made to
determine the relationship between dependent and independent
variables by means of expectancy tables. The population
sample and the variables will be identified. The |
construction of expectancy btables will be described and

the reading of the tables will be illustrated.

Population Samples and Variables

The students selected as the population sample
of the analysis of the data by expectancy tables were
those 21 students of the selected secondary school who
completed the twelfth-grade University Entrance Course in
June of 1967 and 1968, The size of the population sample
of the analysis associated with each of seven dependent
variables is listed in Table II, page 38.

Seven dependent variables and nine independent
variables were selected for this investigation. The
variables of this invesfigation are the total group of

variables listed in Table I, page 30.

Construction of HExpectancy Tables

An expectancy table is constructed from a grid
conteining rows and columns of cells on which the

frequency distribution of pairs of scores of two variables
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are plotted. In this manner the relationship of a
student's standing on an independent variable, on the one
hand, and a dependent variable, on the other hand, nay

be shown. When a student's score on an independent
variable 1is given, it 1s vossible by means of an eXpectanoy
table to predict the chances of his obtaining a score as
great as or greater than a designated score on the
dependent variable,

Bxpectancy tables were constructed to show the
relationship between each dependent and independent
variable, For exampleﬁseparate tables were constructed
to show the relationship of English 300 and each of the
nine independent variables. Likewise nine expectancy
tables were constructed in association with each of the
other six dependent variables. In this description of
the construction and reading of expectancy tables, the
discussion will be restricted to the expectancy table of
English 300 based on the Verbal SCAT scores.

As shown in Table IV, the scale of measures of
the dependent variable English 300 was indicated across
the top of the table and the scale of measures of the
independent variable Verbal SCAT was indicated on the

left-hand side of the table. The tallied frequencies of
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BNGLISH 300 EXPECTANCY TABLE BASED ON VERBAL SCAT TEsT

Grade XII Subject Scores Median
Verbal SCAT W : ‘ seore
Percentile 50 55 60 65 70 75 30
1 91-99 39 98 70 60 L7 22 1, 2 6l
81-90 33 81 56 33 18 12 12 3 56
71-80 hz 75 L7 25 10 7 5 5 Sk
61-70 33 62 39 26 13 52
51-60 36 76 i 2l 1l 3 Sl
111-50 15 67 52 28 20 7 7 55
3140 11 5h 36 9 9 51
21-30 ol 50 13 u L 50
11-20 15 LS 33 less than 50

1-10 L7525

Total N=- 233
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the digtribution of scoreg within each row were
accumulated by entering a particular row on the right-
hend side of the table and totalling or accumulating the
frequencles in each cell of that row while progressing
to the left-hand side of the row. The total of the number
of frecquencles withln each row were tabulated in the
column under the heading N. Finally the cumulative
frequency of each cell in each of the rows was exoressed
as a per cent of the total frequency of scores in that
row. The column of figsures on the extreme left-hand side
of the scale of measures of the dependent variable, English
500, are the listed pvercentages of the students within
each of the percentile intervals of the independent
variable, Verbal SCAT, who obtained an English 300 mark
of 50 per cent or better. The column of marks on the
extreme rignt-hand side of the table are the medlans of
the depvendent variable scores in each row of the expectancy
table,

Reading the exvectancy table. Upon entering

thet row in Table IV which includes 2ll the students who
obtezined a Verbal SCAT score in the 81-90 percentile
interval, it 1s observed that 81 per cent of the students

1"

recelived a "vass" mark of 50 per cent or better in English

500, The remaining 19 per cent of the students in the row
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received a "failure” mark of 50 per cent. A mark of 50
per cent in English 300 is a critical score since in
Manitoba only marks of 50 per cent or better are presently
considered to be '"pass™ marks.

Use of expectancy tables. The use of the expectancy

tables may be illustrated by makling reference to Table IV,
page 50, as Ffollows: Thne counselsr , together with a
ninth-grade student may seek to assess the probability
of The student achieving a particular score or a score
higher than that score 1f the student were to enroll in
the University Entrance Course and eventually write
bnglish 300. The counsellor, by checking the school
records, may establish that the student has a percentile
rank standing of 61 on the Verbal SCAT Test. By entering
into the row of the expectancy table designated as the
independent variable score interval of 61-70, the counselor
may predict the student's academic achievement by stating
that this student has 62 chances in 100 of obtaining a mark
of 50 per cent or better in English 300, and he has 26
chances in 100 of obtaining a mark of 60 per cent or better
in the same subject.

The expectancy tables which show the relationship

between each of the remaining independent and dependent
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variables are shown in Table IX to Table IXX of the

Appendix,.
1v, COMPARISON QF THE TWO TECHNIQUES OF PREDICTION

The procedures of prediction of academic performance
of twelfth-grade students by the use of two techniques
have been described in earlier sections of this chapter,
In this section the procedures related to a comparison of
the relative effectiveness of these two methods of .prediction
namely by means of multiple regression equations and
expectancy tables,will be cutlined.

Comparison of population samples., In order to

compare the findings based on the two methods of prediction,
the population samples used in the btwo investigations

were compared to determine whether they may be considered
to be drawn from a common vopulation. The population
sample of the expectancy table investigation consisted

of those students who completed the twelfth-grade University

Zntrance Course examinations in June of 1967 and June of
1968, This population sample consisted of the combined
population samples of the multiple regression investigation
and the cross-validation analysis. As indicated in Table

11T, page M55 these two population samples which served

as The source of data of the multiple regression investigation




and the cross-validation analysis were accepted as not

being significantly different from one another at the

ive per cent level of significance. Therefore it is

also assumed that the population ssmple of the expectancy
table investigation is not significantly different from

the population sample of the multiple regression investigation.
Consecuently deta obtained from these two population

samples may be compared.

Procedure of Comparison. The comparison of the

findings based on these two methods of prediction did
not consist of statistical analysis but was a general
descriptive comparison. This comparison of the findings

will be reported in Chapter IV,

V., SUMMARY

In this chapter seven dependent and nine
independent variables have been presented. The empirical
analysis of the data has also been described, This
description of the analysis was divided into two main
parts. The first part of the investigation was achieved
by the application of multiple regression, the selection
of a battery of the best predictors for each dependent

variable and the construction of multiple regression
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equations, Students were selected by the lottery method
and their dependent variable scores were predicted by
means of the multiple regression equations., The predicted
scores were compared with the actual scores to assess
how effectively the individual dependent variable could
be predicted. In association with the multiple regression
investigation, a cross-validation analysis was undertaken,
The multiple regression equation constructed for each of
the seven dependent variables in the initial analysis
were used to predict student's scores in the following
vear,

In the second part of the study a series of
expectancy tables were constructed and analyzed., These
expectancy tables were used to predict, on the basis of
a student's score on an individual independent variable,
the probability of a student obtaining a designated
score or a score bebter than that score on a depehdent
variable,

The population samples which served as the source
of the data were also compared. These comparisons were made
in order that the relative effectiveness of these two
methods of prediction could be evaluated., The seven

dependent variables and nine independent variables used
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in each of the investigsations have been listed in Table
I, page 30, The size of the population samples which
served as the source of the data of the individual subject
analysis of each investigation are listed in Table II;
page 38, The details associated with the comparison of
the population samples of the multiple regression

investigation and the associated cross-validation are

presented in Table III, page h5=

=

The findings of the individual investigations
and the comparison of these findings based on two
techniques of prediction will be reported in the following

chapter, Chapter IV,




CHAPTER IV
THE FINDINGS OF THE PREDICTION STUDY

The findings of the prediction investigations of
this study are given in this chapter. The presentation
of the Tindings is organized on the basis of the two
main investigations detailed in the previous_chapter
(Chapter III). A comparison of the findings based on
the investigations using two different techniques of
prediction will also be presented in this chapter,

The nature and importance of the stﬁdy has been
indicated in Chapter I. The review of relevant literature
was presented in Chapter II. The selected variables and
the technigues employed in the analysis were described

in the previous chapter.
I.PINDINGS OF THE MULTIPLE REGRESSION INVESTIGATION

The findings related to the analysis based on
the application of multiple regression and the selection
of the independent variables which were the best predictors
of the scores on each dependent variable are given in this
sectlion. The dependent and independent variable of this
investigation are listed in Table I, page 30, Also a
comparison of the predicted and actual student scores
is presented and the findings of the cross-validation

investigation are reported.

~57-




Multiliple Correlstion Coefficients

Matrices of simple inter-correlations of the
individual dependent variasble and the nine independent
varlables were obtained. Also coefficients of multiple
correlation of each dependent varisble and the battery
of all nine indevendent variables were obtained and are
listed in Table V. Pnysics 300 and Frencn 300, each
with a multiple correlation coefficient of .67 and
Mathematics 300, with a multivle correlation ccoefficient
of 66, were the three dependent variables that correlated
most hignhly with the battery of nlne independent variables.
Multirle correlation coefficients of .58 for English 300
and .54 for Chemistry 300 were obtained with the nine
indepenient variables.

A matrix of gimple inter-correlations between the
depenlent and nine indevendent varisbles was obtained for

History 300 and for 3lology 300 as for the other five

s

dependent variables. However, instead of obtalinling a

coefficient of multiple correlation and tne related regression

coefficients of the independent variables, no correlation

was obtained for these two dependent variables as is shown

in Table V, page 59. Leter multiple regression wes success-
“““““ fully apvlied to History 300 and Biology 300 in association

with selected sub-grouwvs of indevendent variebles as 1is

shown in Teble VI and VII.




TABLE V

59

COEFFICIENTS OF MULTIPLE CORRELATION AND PER CENTS
OF VARIANCE OF INDIVIDUAL DEPENDENT VARIABLHS ASSOC%@TED
WITH THE BATTERY OF NINE INDEPENDENT VARIABLES

Dependent N Coefficient of Per Cent of

Variables Multiple Variance
Correlation

English 300 138 .58 33.64

History 300 36 - -

Mathematics 300 136 .66 43,56

Chemistry 300 11k o Sk 29.16

Physiecs 300 71 67 Ll 89

Biology 300 48 - -

French 300 124 NV 4, 89

aFor detzils of independent variables refer to

Table I, Page 30 .




Variance of multiple regregsion.
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As indicated in

Table V, pege 59, the portion of the variance of tne 1ndl-

vidual dependent variable accounted for by the battery of

nine indevendent variables varied considerably.

Physics 300

and French 300 hed 44,89 per cent of their varience accounted

for. Only

29,16 per cent of the variance of Chemistry 300

weas accounted for by the nine independent variables.

Selection of Independent Variables s Best Predictors

A sub-group of three or four independent variables

was selected as best predictors of each of the seven

dependent varlables in accordance with the gulde lines

set out in Chavter 111, page 40.

In Table VI, page 62, the multiple correlations

4

of each dependent varisble wlth the total battery of nine

independent
correlation
of three or

comparisons

veriance

-y

o)
Pnysics 300

independent

by 3 or 4 selected indevendent variables.

variables are ¢ompered with the multiple

of the same devendent variable and the battery
four selected independent varilables. The

of the coefficients of multiple correlation
Teble VI, page &2, indiceted that the amount

of English 300, Mathematics 300, Chemistry 300,

pal
=

and Frenchh 300 accounted for by the nine
variables 1g accounted for almost equally well

For example

the French 300 coefficient of multinle regression with

the three selected variables was .65 as combared

4+

Lo &
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coefficient of .67 with all nine indevendent variables.

by these two batteries of indevendent variables 1s less
than three per cent,

As indiceted in Table VI, page 62, multiple

]

nd Biology 300 when each was correlated with a battery

Q

of three selected indevendent variables. The coefficlent
of multiple correlation for Blology 300 and the battery of
three indepsndent variables is .42, This is less than the
coefficlent of multiple correlation of .50 which wasg
acceplted as the minimum coefficient acceptable for this
vrediction study.

In Table VII the regression welights of these
independent variables selected as the best predictors of
scores on each of the seven dependent veriables are listed
together with the regression constant and the standard
error of estimate. In addition the coefficient of multiple
correlation of each selected battery of three or four
indevendent varisbles and the corresponding devendent
variable are listed once more. A summery of the findings
related to each dependent variable as presented in Table
VI and VII are presented under the following sub-titles,

Enzlisn 300, The independent varlable, Total SCAT,

4

hed the largest welighting in the preiiction equation for




TABLE VI 62

A COMPARISON OF THE MULTIPLE CORRELATION BETWEEN EACH

DEPENDENT VARIABLE AND THE TOTAL BATTERY OF INDEPENDENT

VARIABLES® AS COMPARED TO THE MULTIPLE CORRELATION OF

BACH DEPENDENT VARIABLE AND A SUB=GROUP OF SELECTED
TNDEPENDENT VARIABLESP

Coefficient of Coefficient Number of

Multiple of Multiple Selected
Correlation Correlation Variables
With Nine of Selected
Dependent Independent Independent
Variables Variables Variables
English 300 .58 «55 3
History 300 - +55 3
Mathematics 300 .66 .6l i
Chemistry 300 .5l .52 L
Physiecs 300 57 .62 I
Piology 300 - 2% 3
French 300 67 .65 3

"Rejected because R is less than .50.

aFor details related to list of independent
variables refer to Table I, page 30,
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Enzlish 300, Grade IX Average also contributed significaently
to the Englisn 300 multiple regression equation. Mathematics
IX, the third independent variable had a negative regression
coefficient and consequently acted as a "suppressor',
The regression counstant was 10.83. The coefficient of
multiple correlation of Englisn 300 and the three selected
indevendent variebles was .55 as compared to .57 for
English 300 and all nine independent varlables.

History 300. History IX, Grade IX Average and

Quantitative SCAT were selected as the indevendent varlables
of & multiple regression equation of prediction of History
300 scores., The multiple correlation coefficient was .55,
the regression constant wes 19.39, and the standard error

of estimate was 13%.60.

Mathematics 300, Quantitative SCAT hed the largest

regression welght in the Mathematics 300 prediction equation.
Science IX, Mathematics IX and Verbal SCAT were also selected
for the multiple regression eguation. The regression weight
of Verbal SCAT hal a negative welghting as a predictor of
Mathematics 300,

Chemistry 300. History IX contributed the most

significant weight in the Chemistry 300 prediction equation.
This relationship between these itwo variables wihlch are
assoclated with two distinct school-subject areas may seenm

0d3. However, Lavin (1965), as repcrted in Chapter I,
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page 8 of this study, observed that an independent variable
may account for & considerable emount of the variesnce of =
dependent varieble with which it is not readily identified
by name or implied subject area. Apperently the same cogni-
tive gkills ere essentlal for achlievement in History IX and
Chemlistry 300. Mathematics IX, Science IX and Quantitative
SCAT also contributed significantly to the Chemistry 300
multiple regression equation.

Physics 300, Grade IX Average contributed the

most significant weight in the Physics 300 prediction
equation. Language IX contributed a significant negative
weight and was followed by Dominion IQ and Total SCAT.

Biologzy 300. The Biology 300 coefficient of

multiple correlation with the three selected independent
variebles wes only .42. For purnoses of comparison of
predicted and actual scores, the battery of selected
indevendent variables associated with Biology 300 is
reported even though the coefficient of multiple correla-
tion 1s less then the minimum of .50 stipulzted in Chapter
III, page 40. Language IX hald the largest regression
welgnt; followed by History IX and Verbal SCAT. These

three variesbles sre commonly associeted with verbal

n

k1lls. Conseguently it would appear that verbal skills
contribute significently to achievement in Biology 300.

However, only 18 per cent of the varience of the criterion,
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Biology 300,was accounted for by these three veriables.
Therefore this analysis does not provide conclusive

evidence with respect to the major determinants of

academlc achievement in Biology 300.

French 300. The correlation for French 300
and the sub-grouvr of selected independent variables
was tne highest of the seven dependent variazbles. The
coefficient of multiple correlation was .65. Language
IX had the largest regression weignt, followed by

Quantitative SCAT and History IX.

Prediction of Dependent Variable Scores

The three predicted and actual students'

scorss for each depvendent variable ere reported in the

M

first two columnsg of Table VIII. The gtudents whos
scores were predicted were selected by the lottery
method from the initial multiple regression population
sample whicn consgisted of students who completed
twelfth-grade University Entrance Course examinations

in June of 1967. As indicated in Table VIII, a consider=-
able Tluctuation in the difference betwesn the predicted
and actual score is apparent for each devpendent variable.
The average differcnce of the three preilicted and three

actual scores of each dependent variable ranged from a
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minimum of 3.3 merks for English 300 to & maximum of 11.6
for History 300 and for Biology 300. Physics 300, French
300 and Matnematlce 300 snowed average differences betlween
actual and predicted scores of 4,0 marks, 4.5 marks and
5.3 marks respectlively. The average difference of
predicted and actual scores for Chemlstry 300 was 11.3
merks. The relatively large standard error of estimate
of each multiple regression equatioun, &g reported in

Teble VII, page 54, indicates that learge errors in
b2 9 <O

03]

prediction will occur,

Findings of the Cross=Validation Analysis

Tne ponulation semple of the crogs-validation
investigation consisted of those students who completed
the twelfth-grade Unlverslty Entrance Course examinations
in June of 1968. Three students' scorss were predicted
for each devendent variabls., The three predicted student
scores for each dependent variable were compared with the

corresponding actual student scores obtained on that

v}

same dependent variable. This comparison 1ls vresented

o

in column three and four of Table VIII, nage 58. A
considerable fluctuation in the size of the difference

of the predicted scores and actual scores occurred even




TABLE VIITI 68

A COMPARISON OF STUDENTS' ACTUAL SCORES ON
DEPENDENT VARIABLES WITH THEIR PREDICTHED SCORES a
OBTAINED BY MEANS OF MULTIPLE REGRESSION EQUATIONS

Initisl Multiple Cross~-Validation

Hegression Analysis Analysis
Dependent Actual Predicted Actual Predicted
Variables Score Score Score Score
Bnglish 300 L L6 79 57

70 63 L3 L7

56 57 50 53
History 300 7 6l 76 67

81 73 52 56

L6 60 | bl 56
Mathematics 300 86 86 82 69

60 6l 55 66

L7 59 50 62
Chemistry 300 58 51 QB 66

76 67 50 L1

35 53 62 53
Physics 300 50 50 L3 c6

76 Tl 6l 62

38 1.8 83 69
Biology 300 Sh 67 Lo 65

7h 77 76 78

62 1.3 60 60
French 300 53 55 77 55

Tl 67 bl L2

116 51 61 53

®For details of selected indevendent variables,
thelr regression weights and additional data related
to the mﬁltiple regression eguation of prediction of each
dependent variable, see Table VII, page bl
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a8 in the comparisons of predicted and actual scores based
on the initial multiple regression investigation which
are shown in the first two columns of the same table, For
example, the first predicted English 300 score of the cross-
validation analysis was 22 marks less than the actual
score while the third predicted score for the same
dependent variable was three marks higher than the actual
score, The average difference of the three predicted and
three actual scores was the lowest For the crogs-validation
analysis of History 300, The average difference was 7,0
marks, The largest average difference of sctual and
predicted scores of 12,0 marks was obbtained for Mathematics

300,

IT. PFINDINGS OF THE EXPECTANCY TABLES INVESTIGATION

HBach of the expectancy tables is a table that
shows the relationship between one of the nine independent
variables based on students' test scores obtained during
the Junior high.school grades and one of the seven dependent
variables consisting of twelfth-grade examination scores
in individual subjects of the University Entrance Course.
The variables being considered in the expectancy tables

are listed in Table I, page 30, In this investigation
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the percentile ranks of the SCAT Test scores rather than
the SCAT Test Scores served as the data of the three
independent variables associated with the SCAT Test. The
Bnglish 300 expectancy table based on the Verbal SCAT
percentile has been presented as Téble IV, page 50. The
other expectancy tables are reported in Table IX to
Table IXX (see Appendix).

The findings based on the expectancy table
investigation will be presented in three parts. 5Since
it 1is impraotiéal to report the findings for each of the
sixty-three expectancy tables separately, these comments
will be related to the usefulness of scores of the SCAT
Test, the school achievement tests and the Dominion Test
g8 predictors of academic performance at the twelfth-
grade level., The prediction of academic performance
based on the expectancy tables is presented in terms of
the probability, expressed as a given number of chances
in a hundred, of a student obtaining a score as great or

better than a designated dependent variable score,

Prediction Based on SCAT Test Percentiles

In examining Table IV, page 50, and other exvectancy

€23

tables in which the percentile ranks of students'! 3CAT scores
serve as the indevendent variables, it 1s appsrent that

there was a great range of the percentile ranks of the
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scores obtained on the SCAT Tests by students who completed

=1

the Individual twelfth-grade University Entrance Course
examinations. As indicated in Table IV, page 50, students
who completed the English 300 examination had Verbal

SCAT scores whose percentile ranks ranged from the highest
percentile rank interval, namely the 91-99 percentiles,

to the lowest percentile rank interval, namely the 1-10
percentiles., Four students who completed the English 300
examination had Verbal SCAT scores which, when ranked,
were placed in the 1-10 percentile interval. OFf these
four students, three students or 75 ver cent of the
students in the 1-10 percentile interval obtained a "pass™
mark of 50 per cent or better in Bnglish 300,

The population sample selected as the source of
data for the construction of expectancy tables did not
include all ninth-grade students of the particular secondary
school from which the population sample was selected. Of
the total ninth-grade population of approximately 520
students only those 2/l students were included in the
population sample of the expectancy table investigation
who later completed the twelfth-grade University Entrance
Course examinations in June of 1967 and June of 1948,

When the Verbal SCAT scores of the total ninth-grade

student population of the school were examined, 1t was
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observed that the majority of the students with Verbal
SCAT scores in the 1-10 percentiie range did not complete
the twelfth-grade University Zntrance Course examination
in Bnglish 300. The majority enroclled in sebOndary
school courses other than the University Entrance Course,

Some students with Verbal SCAT scores in the 1-10
percentiles did enrollin the Unlversity Entrance Course
but due to their inadequate academic performance in
earlier grades were not eligible to write the English 300.
On the basis of the evidence provided in Table XV,
(see Appendix), it is apparent that only those students
with a Verbal SCAT score in the 1-10 percentile range
who achieved a Grade IX Average of 51 per cent or better
wrote the twelfth-grade University Entrance Course
examination in English. Verbal SCAT Test student percentile
ranks that fall at the lower end of the percentile rank
scale of this expectancy table are not useful for predicting

probabllity of achievement of an English 300 score as

great or better than a designated score.

Prediction Based on School Achievement Tests

Findings related to the expectancy tables associated
with the indevendent variables Language IX, Mathematics .IX
& [ 3 -2

Scilence IX,History IX,and Grade IX Average-are-iné¢luded in this
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sub-section of the repvort. However particulsr attention
will be directed to the expectancy tables associated with
the Grade IX Average marks. The seven expectancy tables,
Table XV, XXIV, XXXIII, XLII, LI, LX, LXIX (see Appendix),
which show the relationsiuip between Grade IX Average and
the seven dependent veriables merit careful consideration.
The range of the scores obtained on the indevendent
variable Grade IX Average is relatively restricted in
each of these expectancy tables. In no instance did any
gtudent with a Grade IX Average mark of legs than 50 per
cent attain a pass mark of 50 per cent in an individual
twelfth=-grade examinstion of the University Entrance Course.

Relatively few students with a Grade IX Average
mark in the 51-60 per cent intervel obtained a "pass"
mark of 50 per cenf in a number of i1ndividual twelfth-
grade subject. On the basis of the expectancy tables
showing relationship between Grade IX Average and the
seven 1ndividusl twelfth-grade subjects, the probability
of a student, whose Grade IX Average score is 51 per
cent, obtaining a mark of 50 per cent or better in
the twelfth-grade subjects may be expressed as a per
cent for each of these subjects as follows: Enzlish 300 - 53
per cent, History 300 -~ 25 per cent, Mathematics 300 - 75

ver cent, Chemistry 300 - 22 per cent, Paysics 300 - 33
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per cent, Bilology 300 = 83 per cent and French 300 - 356

s}

ring these results we note that a

IS

ver cent, 3y comp

s

student with a Grade IX Average score of 51 per cent has
85 chances out of a hundred of attaining hls standing in
Biology 300 while a2 student wilth the same Grade IX Average
score nas only 22 chances in a hunired of attaining a

pass standing in Chemistry 300.

Similar comparisons can be msde to predict the
probaibility of a students' academic verforwmance with
respect to various selected scores on the indewnendent
variable range as well as the dependent varlable range.
For example, 2s shown in Table LX (see Avppendix), the
probaoility of a student with a Grade IX Average mark of
61 obtaining o score of 60 or greater in Physics 300 is
12 chances out of a hunired. The expectancy tables
bagsed on the Grade IX Average scores reveal & more
meaningful relationship with each of the seven devendent

vaeriables than is shown by any of the other independent

variables.

Prediction Based on the Dominion Tests

The expectancy tables which present the relationsnip

between stuients' Dominion Test scores and seven twelfth-

G

grede subject scoreg are r

o

corded in Taebles XVI, XXV,
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KXXIV, XLII, LII, LXI and LXX, (see Appendix). These
expectancy tables 4o not provide discriminative information
at the lower level of the Dominion IQ range of scores
with regpect to the academlc performance in the individusal
twelfth-grade sublects. This inconsistent relationship
of independent and dependent variazble scoreg at the lowser
level of the Dominlon I{ range 1s accounted for by the

circumstance thet only reletively few of the totel original

[02]

-

ninth-grade student povpulation whose Dominion I§ scores

fell in the lower renge level were included in the

3

ponulation semple of thls investigetion,

Ag shown in Table XVI (see Aprendix), 70 per cent
of these students with an IQ score in the 95-00 interval
who completed the English 300 examinetion received a "pass"
mark of 50 per cent or bvbetter. However, less than one-nalf
of the originael group of junior high school students who
obteined Tominion IQ scores in the 95-99 gscore interval

completed the English 300 exsmination. A large number

studente with IS scores in the 95-90 gcore interval

iy

o
were not academicelly eligible to write the English 300
exemineation. Therefore 1t is unreaslistic to generslize,
on the baslis of date obtalined of a gelect grouv of students,
and stete that a student with a Dominion IS score in the

-
A4

05-99 score intervel has 70 chences in & 100 of receiving
a mark of 50 ver cent or better 1f he were to comnviete the

Inglisn 300 exemination.

£
—
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At the nigher range of the Dominion Ig scores,
relatively consistent and meaningful relaﬁionships with
the individual dependent variables were demonstrated. As
shown in Teble XVI (see Appendix) 88 per cent of the students
with 2 Dominion I score of 120 received a pess standing in
English 300 while 44 ver cent of these same students

recelved a score of 60 ver cent or better in English 300.
IIT. FINDINGS BASED ON A COMPARIBON OF THE TWO TECANIGQUES

A significent finding of the multiple regression
investigation 1s that prediction of students' scores in
the twelfth-graie exsminations of the Unlversity Entrance
Course 1s subject to a considerable error of estimate
when the prediction 1s bssed on the scores of the nine
selected tests of mental ability, academic achievement
and genersl intelligence. As indiceted 1in Taeble VII,

age 64, the standerd error of estimate for Chemlstry 300

g}

ig 12,00 marks. Thie implies that 68 per cent of the
predicted scores will be within the limits of plus or minus
12.00 of the actual score. Such a great range of fluctuationg
of predicted scoresprovides for little improvement of

the margin of error of prediction that would result from a
shrewd guess based on knowledge of the means of the variables.
A stulent'’s score in a particular subject cen be predicted;

however, it is of little value due to the large error of
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T
estimate. Therefore thne multiple regression equations
obtained for prediction of individuel devendent varlables
Ao not provide the necessery informetion that e counsellor
must possess as he seeks to counsel a ninth-grade student
with resvect to the gelection of University Entrance Course
subjects in senior hign school,

In contrast a number of the expectancy tables
provide information that is relatively precise and cuite
useful in a counselling situetion. The SCAT percentiles at
the higher interval level of the range vrovide fairly dis-
criminating information with respect to the probability.
exvressed as a certain number of chances out of a hundired)of
a student, whohase given independent varieble mark, obtaining

a,

[43]

core at least as great as a designated dependent variable
score, The Grade IX Average expectancy tables provide tne
most valuable counselling informstlon since the delineztion
of probesbility of success or fallure to obtain a particular
devendent veriable score is more vrecise at all interval
levels of the range of poth the 1independent and dependent
SCOres.

The expectancy tables heve a number of additional

ges, An expectancy table vprovides a large number

a
a?
<
®
o
ct
W)

A

D

of comperisons with resvect to the whole range of level

of achisvements as measgsured by both the independeunt and
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dependent variables. Also the expectancy tables provide
information that may be presented directly to the student.
The prediction based on probability of academic performance
at a series of points on an independent variable scale
allows the student to relate the generalized information
provided on the expectancy tables to his own situation
after the counsellor has provided him with information
related to his scores on achievement tests and other test
scores that the counsellor chooses to reveal.

A student with a CGrade IX Average mark of 61
may be told that 40 per cent of the students with scores
like his do not attain their twelfth-grade standing in
English 300 (see Table XV, Appendix). On the other hand
the student recognizes that 60 per cent of the students
obtain a "pass"™ mark of 50 per cent or better. The same
student may be told that 13 per cent of the students with
scores like his obtain a mark of 60 per cent or better
in English 300 while 87 per cent of these students obtain
a mark that is less than 60 per cent in this subject. In
this manner a student is provided with valuable information
and counsel and is not given a false impression of security
that may result from a single predicted score obtained by
a multiple regression equation which is however relatively

meaningless due to the large error of estimate.
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IV. SUMIAR)

In this chapter the findings of the investigations

have been reported., In the first section the findings of

the multivle regression investigation were reported., 1In

the second section of this chapter the findings related

to the construction of expectancy tables were presented,
Lastly the findings of these two investigations were
compared, The relative usefulness of the information
obtained by these two methods of prediction was evaluated
Trom the standpoint of its utility . in a guidance
situation in which a student is counselled with respect
to selection of senlior high course subjects, In Chapter

V a summary of the findings will be presented and some

1o

mplications of these findings will be discussed,




CHAFTER V
SUMMARY AND CONCLUSIONS

This chapter includes a review of the study and
the techniques employed in the separate investigations,
a summary of the major findings of the study and a brief
discussion of the implication of the findings. Also

concluding recommendations will be presented.

I. REVIEW OF THE STUDY

This study has been concerned with the prediction
of students'! academic performance in seven twelfth-grade
subjects of the University fntrance Course, Students!
scores on junior high school tests of mental ability,
academic achievement, and general intelligence served
as the nine independent variables of the vrediction study
while the students! scores obtained on the twelfth-grade
June examinations of the University Zntrance Course served
as the seven dependent variables (see Table I, page 30).
One objective of the study was to determine which independent
variables and groups of indevendent variables most effectively
predicted academic performance in the individual twelfth-
grade subjects. The second asvect of the study was to

compare and evaluate The effectiveness of two techniocues

- 80 =
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of prediction of students' academic performance,

One method of prediction consisted of the application
of multiple regression to the variables and the oonstruction
of multiple regression equations of prediction., A sub-
group of independent variables consisting of those three
or four independent variables which collectively accounted
for the largest portion of the variance of the individual
dependent variables was selected for the multiple regression
equation., The initial multiple regression investigation
was cross-validated on data obtained from another population
sample,

The second method of prediction was performed by
means of expectancy tables. The object of this investigation
was not to predict precise students! scores on the dependent
variables but to express the probability of a student,
with a given score on an independent wvariable, of
successfully obtaining or failing to obtain a designated

score on the devendent variable,.
II. MAJOR PINDINGS

The major findings of the study will be summarized

under the sub-titles related to the two main investigations,
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Prediction by Multiple Regression

A consideration of the findings which resulted
from an analysis of the data by the application of multiple
correlation, multiple regression and the oonstruction of
multiple regression equations is summarized by the following
statements:

1. It eppears that regardless of the significance
of the tests of mental ability, school achievement and
general intelligence used as predictors and irrespective
of the twelfth-grade subject areas being predicted, only
forty-five per cent or less of the variance of the
dependent variables was associated with the total battery
of independent variables (see Table V., nage 59).

2. More than 060 per cent and in some instances
more than 90 per cent of the total variance accounted for
by the total battery of nine independent variables was
accounted for by a sub-group of three or four indevendent
variables (see Table VI,page62 ).

3. Quantitative SCAT and History IX were the
independent variables most frequently selected as varisbles
of the multiple regression equations of prediction of
dependent variables (see Table VII, page 6l). They were
included in the prediction equations of four devpendent

variables, Language IX and Mathematics IX and Grade IX




83
Average were each selected for three different multiple
regression equations. Dominicon IQ was selected least
frequently as a vredictor of devendent variapdle scores.
It wes included in only one predictlion equation.

4, The stendard error of estimate of the seven
multiple regression equations of prediction of the seven
dependent varieble varied from a wminimum of 2.50 for
English 300 to a =maximum of 1%.60 for History 300. This
iniicates that large errors of estimate of predicted
scores willl frequently occur. The predicted scores of
students selected by the lottery method also illustrated
tails error of estimete. The average differences between

o

tne three pnredicted and three zctuel scores of History 300

oy

5. The crosg-validation analysis corroborates
the evidence bezsed on the informetion obteained from the
initiel multiple regression investigetion that vrediction
of twelfth-grade subject scores of the University Entrance
Course by multiple regression equations results in a large
error of estimete. The error of estimete of the vredicted
score 1s not apwreciable reduced beyond what can be

'} A

acnleved by o shrewd guess on the besis of knowledge of

the mean of the devendent verisble scores.




Prediction by Expectancy Tables

The major findings assoclated with the analysis
of the data by the construction of expectancy tables
may be stated as follows:
1. The expecbtancy tables based on the Verbal SCAT,

m

Quantitative SCAT and T

g

otal SCAT percentiles showed 2a

3

meaningful delineation at the higher renge of the percentile
intervals between the percentsge of the students who did
cbtain a serieg of designated scores on the individual

N

twelfth-grade subjects and those students who failed to
obtain such a designated mark. However, at the lower end
of the scale of SCAT percentiles, the relationshivps of the
SCAT percentlles and the individual twelfth-grade subjects
were inconsistent and unreliable.,

2. The expectancy tables which presented the
relationship with Grade Ia Average scores and the individual
twelfth-grade subjects revealed consistent and mesninglful
discrimination with respect to the percentage of the
students who achieved a designated twelfth-grade subject
score and those who Tailed to do so., This delineation
of academic performance was consistent throughout the

intervals of the range of scores of both the Grade IX

Average and of the individual twelfth-grade subjects




represented in the bivariate distributions of scores.
The expectancy tables based on Language IX, Mathematics
IX, scilence IX and History IX showed varving degrees of
discrimination., Certain individual dependeﬁt variables
were particularly useful with respect to prediction of
particular twelfth-grade subjects.

3. Dominion IG scores only showed reasonably
consistent relationships with the twelfth-grade subject
scores at the higher range intervals of the Dominion

IQ scores,
IJII. OBSARVATIONS AND IMPLICATIOHNS

Since a relatively small portion of the variance
of the individuel twelfth-grade subjects was associated
with the tests of mental ability, school achievement and
general intelligence selected as predictors in this
predictlon study, 1t 1s apparent that many factors which
may contribute to academic performance in the individual
twelfth-grade subjects of the University Entrance Course
are not found in or measured by these nine indevendent
variables used in this study. Less than a perfect degree
of reliability of the tests used as predictors would also

a.ccount for some of the variance difference.
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The population samples of this study consisted
of a select group of students since only those members
of the total ninth-grade student population who completed
the twelfth-grade subject examinations of the University
Entrance Course were chosen as the population samples
of this study. As a result the relationship between some
independent variable, namely the three SCAT Tests and the
Dominion IQ, and the individual dependent variables became
distorted at the lower end of the independent variable
scale. GCrade IX Average, on the other hand, represented
a relationship with the twelfth-grade subjects that enabled
this variable to be used meaningfully in expectancy tables.
Only students in the ninth—grade who obtained a Grade IX
Average mark of 50 per cent or more completed the individual
twelfth-grade University Entrance Course examinations.
Also, by virtue of the fact that Grade IX Average is not
a measure of potential ability but rather a measure of
applied ability, it inherently, at least to some extent,
also measures such non-intellectual traits as motivation
and work habits.

The findings of this study restricted to one
secondary school, indicate that the prediction of students®
academic performance in the individual twelfth-grade subjects
of the University Entrance Course by means of multiple

regression equations will be subject to a large error
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of estimate, Prediction of academic performance in
twelfth-grade subjects by this method may therefore result
in a misrevresentation of facts related to future academic
performance, Counsel based on information obtained by
multipnle regression in this study could actually be a
disservice to the ninth-grade student seeking counsel with
respect to course and subject selection in senior high.school.
Gxpectancy tables based on Grade IX Average provided the
necessary information for the prediction of academic
performance in terms of tThe probability of a student
obtaining a score as great as or greater than a designated

twelfth~grade subject on the University Bntrance Course.

[

xprectancy tables can be readily constructed by the

guidance counselor in a local school counseling situation.
By means of these tables information may be shared with a
student faced with the selection of courses and subjects,
The student will readily be able to comprehend the
mplications of the information in terms of what probability
exists that he will or will not attain certain academic
goals under consideration,

3

A word of caution may be in order, however,with
respect to the use of expectancy tables based on certsasin
independent varisble scores. HZxpectancy tables,based on

IQ scores y mey serve as useful information for the counselor.




students'!' academic performance.,

It would also be fruitful to apply analyses, based
on multiple regression and expectancy tables, to
variables in order to assess the effectiveness of prediction
of students' academic performance on individual subjects
of the General Course, the Commercial Course and the
Industrial Course. If meaningful relationshins were proven
to exist between various indevendent variables and the
subject of these alternate senior high school courses, a
student who would probably not be successful in the
University bntrance Course could be counseled with respect

to academic courses and subjects most suited for him in

terms of probability of being successful.
V. CONCLUSION

The ultimate goal of this study was to provide
additional information and evidence that will enable school
counselors to offer guldance to students with respect
to the selection of academic courses and subjects in the
senior high school., Hopefully the findings of this study
will be of wvalue to counselor and student alike in
determining the probability of the individual student
attaining his twelfth-grade standing in individual subjects
of the University Entrance Course 1f he were to enroll

in this course,
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TABLE IX

ol

ENGLISH 300 EXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XITI Subject Scores Median

Quant.SCAT N score
Percentile 50 55 60 65 70 75 80

91-99 32 90 80 58 550 23 19 3 65
81-90 30 90 67 54, 30 14 3 61
71-80 30 89 5k 32 26 10 7 7 56
61-70 300 6y 53 47 20 7 3 3 57
51-60 29 70 48 29 13 3 3 Sk
L1-50 21 h 6l 29 2k 20 15 10 57
31=40 25 68 Ly 20 16 8 L Sk
21-30 1y, 77 35 21 7 53
11-20 16 60 30 51
1-10 6 66 33 16 16 52
Total N- 233 ‘

TABLE X

ENGLISH 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST

Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 39 93 18 61 52 23 15 5 65
81-90 i 79 55 49 25 1 1k 5 57
71-80 33 82 63 36 21 3 3 57
61-70 29 70 48 35 16 13 3 3 5l
5160 26 70 Lo 12 8 53
L1-50 16 55 25 12 6 c1
31-40 iy 56 56 1L 1 56
21-30 21 50 23 5 5 50
11-20 13 54 23 8 51

1-10 1 0

Total N= 233




TABLE XI 95

ENGLISH 300 EXPECTANCY TABLE BASED ON LANGUAGE IX TEST

Grade XII Subject Scores Median
Language N Score
Percont 50 55 60 65 70 75 80

91- 100 Y 50 50 50 50 25 65

81-90 31 77 68 54 Lk 23 23 7 62

71-80 8y 87 69 Ly 27 13 7 2 59

61-70 68 62 33 16 9 52

51-60 32 60 L1 22 6 3 52

_ §1-50 13 L6 15 8 below 50
S 31-40 1
1-30 0
Total N- 233

TABLE XIT

ENGLISH 300 EXPECTANCY TABLE BASED ON MATHEMATICS IX TEST

Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80
91-100 b6 89 61 47 36 15 9 2 59
81-90 63 78 55 33 21 13 9 3 56
71-80 62 70 L7 31 17 3 1 1 5l
61-70 b3 60 39 20 9 5 2 53
51-60 16 57 38 20 20 52
L1-50 3 66 33 52
31=10 0

1-30 0

Total N- 233




TABLE XIII 96
ENGLISH 300 EXPECTANCY TABLE BASED ON SCIENCE IX TEST

Grade XII Subject Scores Median

Science N Score
Percent 50 55 60 65 70 75 80

91-100 21 60 Lk LO 20 15 5 58
81-90 5, 91 70 56 34 21 16 6 61
71-80 75 78 57 34 18 Iy 3 52
61-70 5 72 39 16 14 L 54
51-60 18 56 L1 15 10 52
11-50 8 85 56 28 56
31-40 2 50 50
1-30 0

Total N- 233

TABLE XIV

ENGLISH 300 EXPECTANCY TABLE BASED ON HISTORY IX TEST

Grade XII Subject Scores Median

History N Score
Percent 50 55 60 65 70 75 80
91-100 25 92 76 52 Lo 2l 12 8 61
81-90 59 90 66 52 Lo 23 17 2 61
71-80 70 69 55 30 20 L 1 1 56
61-70 5, 58 29 15 10 1
51-60 19 65 Lo 20 5 53
11-50 6 67 50 33 55
31-40 0

1-30 0

Total N- 233




TABLE XV 97
ENGLISH 300 EXPECTANCY TABLE BASED ON GRADE IX AVERAGE
Grade XII Subject Scores Median
Grade IX N Score
Average 50 55 60 65 70 75 80
91-99 6 83 83 66 66 33 16 67
81-90 57 92 70 57 4o 20 15 6 62
71-80 91 72 50 32 19 6 I 1 55
61=70 66 60 36 13 T 1 52
51-60 13 53 23 8 51
41-50 0
31-40 0
1-30 0
Total N- 233
TABLE XVI
ENGLISH 300 EXPECTANCY TABLE BASED ON DOMINION TEST
Grade XITI Subject Scale Median
Dominion N : Score
T.Q. Scores 50 55 60 65 70 75 80
135+ 23 90 68 43 33 8 8 ‘58
130-13L 1l 100 8l 70 56 28 21 7 66
125-129 20 85 65 60 1O 30 15 5 62
120=-124 35 88 70 Ly 18 12 9 3 59
115-119 38 74 49 30 20 3 3 sl
110-11L 35 51 32 17 14 6 3 3 50
105-109 25 8l g2 28 12 L 56
100-10l i6 5 24 6 6 below 50
95-99 1y 70 56 1L 1h 56
less than
95 13 L7 16 8

Total N=- 233




TABLE XVII 98

HISTORY 300 EXPECTANCY TABLE BASED ON SCAT VERBAL TEST

Grade XII Subject Scores Median

Verbal SCAT N Score
Percentile 50 55 60 65 70 75 80

91=-99 13 92 77 77 77T L Ly 15 69
81-90 13 77 17 68 38 30 15 8 n
71-80 10 80 80 70 Lo Lo Lo 6l
61-70 11 72 55 L5 18 18 9 56
51-60 5 60 10 20 20 52
41-50 3 66 66 66 66 66 66 75
31-L0 7T 57 27 27 27 13 13 51
21-30 T 39 39 39 13 below 50
11-20 7 7L 55 27 13 51
1-10 1

Total N=- 67

TABLE XVIII

HISTORY 300. EXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XII Subject Scores Median

Quant. SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 L 75 75 75 75 75 75 75 80+
81-90 9 88 77 66 L4y 33 33 33 ol
71-80 9 89 89 78 66 33 22 62
61-70 9 66 55 55 33 22 22 61
51=60 10 60 50 50 Lo 30 20 60
41-50 6 85 85 85 50 50 33 70
31-40 6 67 67 67 50 33 33 17 65
21-30 -5 80 60 Lo 20 20 62
11-20 7 75 58 38 16 16 52

1-10 2 50 , 65

Total N=- 67




TABLE XIX 99
HISTORY 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST
Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80
91-99 8 87 75 75 63 50 50 25 75
81-90 11 90 90 90 72 Sl sh 18 76
71-80 13 78 78 71 18 32 23 65
61-70 7 70 70 56 he 28 1h 62
51=-60 7 70 70 70 he 28 1h 63
L1-50 5 80 60 Lo 20 20 20 57
31-40 5 60 60 60 20 20 20 20 61
21-30 5 60 60 60 20 61
11-20 6 68 68 51 3 17 60

1-10

Total N=- 67

TABLE XX
EISTORY 300 BXPECTANCY TABLE BASED ON LANGUAGE IX TEST
Grade XII Subject Scores Median

Language N Score
Percent 50 55 60 65 70 75 80
91-100 2 50 50 50 50 50 50 50 80
81-90 i0 90 90 90 80 60 50 20 75
71-80 2y 77 69 66 53 L2 33 12 66
61-70 16 87 75 56 32 19 19 61
51-60 10 9 80 80 Lo 20 6l
41-50 5 Lo 20 20 below 50
31-=40 0

1-30 0

Total N=- 67




TABLE XXI 100

HISTORY .300 EXPECTANCY TABLE BASED ON MATHEMATICS IX TEST

Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80

91-100 8 87 75 75 75 64 50 25 . 75
81-90 15 93 86 86 63 28 28 1l 67
71-80 19 90 78 72 L7 Lo 20 5 6l
61-70 13 85 78 55 30 22 15 61
51-60 12 75 50 50 25 17 17 8 60
L41-50 0

31-40 0

1-30 0

Total N- 67

TABLE XXII

HISTORY 300 EXPECTANCY TABLE BASED ON SCIENCE IX TEST

Grade XII Subject Scores Median
Science N Score
Percent 50 55 60 65 70 75 80
91-100 3 66 66 66 66 66 66 33 T7
81-90 12 91 B2 82 66 50 50 75
71-80 20 85 80 75 50 35 35 20 65
61-70 21 79 7L 65 3L 20 63
51-60 8 75 36 36 25 25 12 52
111=50 2 100 50 50 50 65
31=40 1 100 100

1-30 0]
Total N- 67




TABLE XXIII 101
HISTORY ' 300EXPECTANCY TABLE BASED ON HISTORY IX TEST
Grade XII Subject Scores Median
History N Score
Percent 50 55 60 65 70 75 80
91-100 2 100 100 100 100 50 70
81-90 16 93 87 75 68 55 55 25 76
71-80 25 92 88 80 52 36 2, 8 65
61-70 18 65 Ll 35 15 10 5 53
51-60 - 6 66 66 66 33 16 62
L1=-50 0
31-40 0
1-30 0
Total N=- 67
TABLE XXIV

HISTORY 300 EXPECTANCY TABLE BASED ON GRADE IX AVERAGE

Grade XII Subject Scores Median

Grade IX N Score
Average 50 55 60 65 70 75 80

91-100 2 100 50 50 50 50 70
81-90 11 90 90 90 81 Sh Shy 27 76
71-80 25 84, 80 76 56 36 32 8 66
61-70 25 88 68 76 2l 2l 8 62
51-60 L 25 25 25 25
11-50 0]

31=40 0

1-30 0

Total N- 67




TABLE XXV 102

HISTORY 300 EXPECTANCY TABLE BASED ON DOMINION TEST

Grade XII Subject Scores Median
Dominion N Score
- I.Q.3cores 50 55 60 65 70 75 80
135+ 5 80 80 80 60 Lo Lo 67
130-13L 3 100 100 100 67 67 67 75
125-129 7 100 85 85 85 56 L2 L2 72
120-12I 11 81 72 72 Sk 36 36 18 66
115-119 7 70 56 56 28 28 1L 61
i 110-11) 12 82 75 75 57 L1 2% 67
i 105-109 L7525 25 52
100-10L 5 LO O 20 20 below 50
95-99 6 83 83 83 50 50 16 70
less than
95 7 100 85 56 1l 60
Total N- 67 _
TABLE XXVI

MATHEMATICS 300 EXPECTANCY TABLE BASED ON VERBAL S3SCAT THEST

Grade XII Subject Scores Median

Verbal SCAT N o Score
Percentile 50 55 60 65 70 75 80
91-99 39 95 83 18 63 48 45 Lo 69
81-90 33 87 8l 66 Ly cl 30 27 70
71-80 35 91 8 75 57 L2 33 24 67
61-70 15 75 68 68 o Lo 20 1l 68
51-60 38 88 78 63 k2 27 14 63
11-50 9 77 77 66 55 55 33 71
31-140 10 80 60 Lo 20 20 20 57
21-30 22 8ly. 65 50 L5 30 10 5 60
11-20 1L 92 78 55 2l 2l 16 61

1-10 3 100 33 33 71

Total N=- 219




TABLE XXVII 103

MATHEMATICS 300 EXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XII Subject Scores Median

Quant.SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 31 100 96 89 77 70 65

81-90 31 89 81 77 66 60 iy 35 73
71-80 33 90 72 63 L8 33 18 12 N
61-70 27 77 58 4o 22 22 11 57
51-60 27 73 66 58 45 29 25 11 63
111-50 15 80 74 48 33 20 13 65
31-40 23 o 68 L7 37 8 ol
21-30 1, 92 76 38 23 8 8 57
11-20 1y 85 69 L6 23 16 59
1-10 . 100 66 33 33 57

Total N=- 219

TABLE XXVIIT

MATHEMATICS 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST

Grade XII Subject Scores Median

Total SCAT N ' Score
Percentile 50 55 60 65 70 75 80

91-99 37 97 91 88 81 67 53 53 80
81-90 b2 90 82 73 53 46 37 30 67
71-80 33 84 78 72 57 51 36 70
61-70 2L 80 80 60 32 16 8 62
51-60 19 83 70 55 Lh 25 10 62
11-50 15 73 Sho L7 33 26 1L 58
31-10 L 77 63 L2 28 1l 58
21-30 18 94 80 54 Lo a2 12 6 61
11-20 15 90 79 53 30 30 16 8 61

1-10 1
Total N=- 219




TABLE XXIX

104

MATHEMATICS 300 EXPECTANCY TABLE BASED ON LANGUAGE IX TEST

Grade XII Subject Scores Median

Language N Score
Percent 50 55 60 65 70 75 80

91-L00 2 100 80+
81-90 30 96 96 80 70 66 B Yo 76
71-80 80 97 88 78 60 L6 3l 2% 68
61-70 75 74 59 L2 38 28 1 8 57
51-60 27 86 70 Sl 30 15 11 7 60
41-50 5 80 80 80 20 20 62
31-40 0

1-30 0

Total N- 219

TABLE XXX

MATHEMATICS 300 EXPECTANCY TABLE BASED ON MATHEMATICS IX TEST

Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80

91-100 ‘L7 83 85 80 70 32 60 56 80+
81-90 61 98 90 78 62 50 30 21 70
71-80 59 91 88 74 8 43 23 13 65
61~70 35 8l 70 Sl 31 17 3 61
51-60 13 78 78 53 2l 12 61
Lh1=50 1 100
31-40 0

1-30 0

Total N- 219




TABLE XXXI 105
MATHEMATICS 300 EXPECTANCY TABLE BASED ON SCIENCE IX TEST
Grade XII Subject Scores Median
Science N Score
Percent 50 55 60 65 70 75 80
91-100 20 100 90 85 85 80 70 60 80+
81-90 55 98 96 87 60 9 30 27 70
71-80 70 90 60 62 L9 Lo 29 20 65
61-70 53 82 66 L9 Lo 2l 8 L 60
51=60 12 75 66 50 2 16 8 60
L1-50 7 100 70 6l 16 61
31-40 2 100
1-30 0
Total N- 219
TABLE XXXII
MATHEMATICS 300 EXPECTANCY TABLE BASED ON HISTORY IX TEST
Grade XIX Subject Scores Median
History N Score
Percent 50 55 60 65 70 75 80
91100 21 100 88 82 77 70 55 55 80+
81-90 59 96 90 83 70 60 i 35 7l
71-80 67 86 70 60 Lo 31 18 12 62
61-70 L8 76 62 hly ~ 32 18 6 i Y4
51-60 16 80 73 54 4o 4o 35 18 62
L1-50 8 72 60 36 12 12 57
31-LO 0
1-30 0
Total N- 219




TABLE XXXIII

106

MATHEMATICS 300 EXPECTANCY TABLE BASED ON GRADE IX AVERAGE

Grade XITI Subject Scores Median

Grade IX N Score
Average 50 55 60 65 70 75 80

91100 9 100 80+
81-90 56 98 92 87 75 61 46 38 7h
71-80 8L 86 77 6l 51 36 19 1l 65
61=-70 55 8l 60 L2 27 19 10 L 53
51-60 15 75 54 Lo 20 7 56
41-50 0

31=-4L0 0

1-30 0

Total N- 219

TABLE XXXIV

MATHEMATICS 300 EXPECTANCY TABLE BASED ON DOMINION TEST

Grade XII Subject Scores Median
Dominion N Score
I.Q.Scores 50 55 60 65 70 75 80
135+ 23 96 96. 96 96 83 6l 60 80+

130-134 15 100 80 60 53 b6 27 1 66
125-129 21 100 90 62 L7 L7 L2 69
120-124 3b 8y 79 63 48 33 2 2k ol
115-119 33 82 69 57 46 L2 21 9 63
110=11lh 35 9% 80 60 g2 37 23 1L 65
105-109 21 100 90 76 38 2l S 63
100-104 11 63 36 36 27 53
95-99 15 80 80 66 L7 33 13 T ol
Less than

95 11 100 100 Shy 27 9 9 61
Total N~ 219




TABLE XXXV

107

CHEMISTRY 300 EXPECTANCY TABLE BASED ON VERBAL SCAT TEST

Grade XII Subject Scores

Median

Verbal SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 36 91 86 75 57 47 28 16 69
81-90 29 71 66 60 48 35 13 3 6ly
71-80 3 81 69 60 29 33 15 9 62
61-70 16 5. 2o 25 25 18 12 51
51-60 32 69 53 L7 18 15 3 53
41-50 10 70 50 LO 30 30 20 20 55
31=40 6 100 83 66 16 61
21-30 15 63 54 hh 28 14 57
11-20 11 63 36 18 9 9 52
1-10 3 100 100 66 33 62

Total N- 192

TABLE XXXVI

CHEMISTRY 300 EXPECTANCY TABLE BASED ON

QUANTITATIVE TEST

Grade XII Subject Scores Median

Quant.SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 28 93 93 75 68 68 L2 25 Th
81-90 3179 73 67 k2 30 17 9 oL
71-80 30 80 67 50 30 26 7 60
61=70 23 65 52 L8 25 16 I 57
51-60 25 6L LB 36 2L 16 55
11-50 1, 70 56 L2 21 7 57
31-L0 17 8l 78 60 36 2l 6 62
21-30 9 17 66 66 11 61
11-20 11 63 27 18 9 9 9 53
1-10 L 25 25 below 50

Total N- 192




TABLE XXXVII

108

CHEMISTRY 300 EXPECTANCY TABLE BASED ON TOTAL 3SCAT TEST

: Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 36 90 88 80 67 67 Ll 27 73
81-90 39 85 80 70 50 33 6 2 65
71-80 29 67 51 Lo 20 17 7 3 55
61-70 23 63 52 L3 20 20 8 L 55
51-60 17 70 58 36 17 11 6 56
L1-50 10 70 60 50 30 10 10 60
31-10 11 63 45 36 27 18 N
21-30 17 66 53 36 17 11 56
11-20 9 66 33 22 11 52

1-10 1

Total - 192

TABLE XXXVIII

CABMISTRY 300 EXPECTANCY TABLE BASED ON LANGUAGE IX TEST

Grade XII Subject Scores Median

Language N Score
Percent 50 55 60 65 70 75 80

91400 3 90 66 66 33 33 33 62
81-90 37 8 8 67 58 53 33 28 71
71-80 71 8l 70 60 Ly 36 13 3 6l
61-70 50 66 56 36 20 16 6 2 sh
51-60 2l 60 36 28 8 i Sl
L1=50 9 hly 22 11

31-40 0

1-30 0

Total N=- 192




TABLE XXXIX 109

CHEMISTRY 300 EXPECTANCY TABLE BASED ON MATHEMATICS IX TEST

Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80

91100 by 93 91 83 75 67 Lo 18 73
81-90 58 83 68 60 28 20 6 2 61
71-80 Sy, 68 57 50 25 16 2 2 60
61-70 28 61 hh 22 1L 7 7 Sl
51-60 6 72 36 18 18 18 53
L1-50 2 0]

31-40 - 0

1-30 0

Total N- 192

TABLE XL

CHEMISTRY 300 EXPECTANCY TABLE BASED ON SCIENCE IX TEST

_ Grade XII Subject Scores Median

Science N Score
Percent 50 55 60 65 70 75 80
91100 21 91 91 87 78 73 L 34 Tl
81-90 s, 91 80 67 L8 L2 24 Iy 65
71-80 58 70 6L 60 34 19 5 2 62
61-70 L6 60 39 20 12 6 2 52
51-60 11 63 L5 18 18 9 Sl
111-50 2 50 50
31-110 0

1-30 - 0

Total N- 192




TABLE

XLI

110

CHEMISTRY 300 EXPECTANCY TABLE BASED ON HISTORY IX TEST

Grade XII Subject Scores Median

History N : Score
Percent 50 55 60 65 70 75 80

91100 21 96 92 84 75 65 4O 30 73
81-90 5. 93 90 80 66 53 26 12 70
71-80 61 75 62 50 25 1L 3 60
61-70 36 75 59 41 22 19 8 57
51-60 13 28 21 21 1h 7 7 below 50
h1-50 7 b2 1y 1bh 1l

1-30 0

Total N- 192

TABLE XLII

CHEMISTRY 300

EXPECTANCY TABLE BASED ON GRADE IX AVERAGE

Grade XII Subject Scores Median

Grade IX N Score
Average 50 55 60 65 70 75 80
91-00 6 100 83 83 33 83 80+
81-90 50 91 86 78 67 60 32 15 71
71-80 80 81 83 57 31 19 L 61
61-70 39 53 38 es 1h 5 51
51-60 9 22
h1-50 0
31-40 0

1-30 0

Total N=- 192




TABLE XLIII

111
CHEMISTRY 300 EXPECTANCY TABLE BASED ON DOMINICON TEST
Grade XII Subject Scores Median
Dominion N Score
I.Q. Score 50 55 60 65 70 75 80
135+ 23 8ly 8l 72 58 50 29 12 70
130-13L L, 78 ey 6L Lh2 35 1h ol
125-129 21 95 88 88 63 53 2l 20 70
120-124 26 82 70 L6 31 31 19 L 59
115-119 32 75 65 53 37 27 12 3 61
110-11l 28 71 63 sh 25 18 L 61
105-109 22 72 L 35 20 5 sl
100-10L 7 L2 28 28 1l 1l 1 below 50
95-99 11 72 63 54 27 9 61
ILess thsan
o5 10 60 10 20 20 10 10 53
Total N- 9L
TABLE XLI1Vv
PHYSICS 300, EXPECTANCY TABLE BASED ON VERBAL SCAT TEST
Grade XII Subject Scores Median
Verbal SCAT N Score
Percentile 50 55 60 65 70 75 80
91-99 25 88 68 6Ly, 52 LO 2L 12 65
81-90 16 87 70 70 Ly 38 18 6 6l
7180 20 85 60 50 15 10 10 10 60
61-70 7 8l 8l 56 1L 1l 1l 61
51-60 16 67 31 2l 12 6 6 6 52
11-50 L 50 25 25 50
31=140 3 66 66 33 33 33 52
21-30 8 75 62 25 12 i2 51
11-20 3 66
1-10 2 100 100 50 60
Total N- 104




TABLE XLV 112

PHYSICS 300 EXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XII Subject Scores Median

Quant .SCAT N Score
Percentile 50 55 60 65 70 75 80
91-99 23 91 85 69 60 52 39 25 70
81-90 20 75 65 55 35 15 10 5 61
71-80 13 80 72 56 2l 2l 61
61-70 10 90 Lo 30 10 10 10 Sk
51-60 10 GO 50 LO 10 10 55
L1-50 8 50 25 2h 12 12 50
31-40 9 66 55 L 22 11 | 57
21-30 L 100 50 50 60
11-20 6 71 57 18 56
1-10 1 100

Total N- 10L

TABLE XLVI

PHYSICS 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST

Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 25 96 80 76 68 56 Lo 2 72
81-90 26 77 6l sh 2l 12 61
71-80 iy 85 68 Lo 24 8 8 g2
61-70 8 73 2l 2l 12 12 12 52
51-60 9 88 55 4y 11 11 56
L1-50 L 50 50 50 25 25 25 25 60
31-40 3 33
21-30 12 72 56 Lo 16 16

11-20 3 6 33

1-10 0

Total N= 1oL




TABLE XLVII

113
PHYSICS 300 EXPECTANCY TABLE BASED ON LANGUAGE IX
Grade XII Subject Scores Median
Language N Score
Percent 50 55 60 65 70 75 80
91-100 3 100 67 33 33 73
81=90 20 85 80 70 50 Lo 30 20 65
71-80 3py 87 72 57 39 27 12 9 62
61=70 29 68 L8 1,0 11 T 7 3 55
51-60 10 80 50 LO 30 20 55
441-50 7 58 29 52
31=-140 1 100
1-30 0
Total N- 104
TABLE XLVIII
PHYSICS 300 EXPECTANCY TABLE BASED ON MATHEMATICS IX
Grade XII Subject Scores Median
Mathematics N Score
Percent 50 55 60 65 70 75 80
91100 36 88 78 75 6L LO 25 16 68
81-90 29 80 69 48 25 19 15 L 60
71-80 26 69 48 L 16 12 L I 55
61-70 13 L7 2l 8 below 50
51-60 0
11-50 0
31-140 0
1-30 0
Total N- 10k




TABLE XLIX 11k
PHYSICS 300 EXPECTANCY TABLE BASED ON SCIENCE IX
Grade XII Subject Scores Median
Science N Score
Percent 50 55 60 65 70 75 80
91-100 199 95 90 90 80 54 37 26 71
81-90 30 80 66 58 33 2k 20 10 62
71-80 30 80 58 L8 20 16 Iy 59
61-70 20 65 L0 15 53
51-60 L 25 25 25 25 25 below 50
L41-50 0
31=10 1 100
1-30 0
Total N=- 10l
TABLE L
PHYSICS 300 EXPECTANCY TABLE BASED ON HISTORY IX
Grade XII Subject Scores Median
History N Score
Percent 50 55 60 65 70 75 80
91100 17 100 84 8. 60 54 B4 36 76
81-90 35 80 70 67 L7 26 12 6 6l
71-80 30 87 Sh 28 20 15 56
61-70 17 66 L2 30 6 6 6 53
51-60 5 20 20
11-50 0
31=-40 0
1-30 0
Total N- 10k




TABLE LI

115

PHYSICS 300 EXPECTANCY TABLE BASED ON GRADE IX AVERAGE

Grade XII Subject 3cores Median

Grade IX N Score
Average 50 55 60 65 70 75 30
91300 2 100 80+
81-90 L2 80 70 68 L8 28 20 10 65
71-80 Ll 83 63 Lo 16 b i 58
61=70 16 55 25 12 12 12 51
51-60 3 33 below 50
4j1-50 0
31-40 0

1-30 0

Total N=- 104

TABLE [II
PHYSICS 300 EXPECTANCY TABLE BASED ON DOMINION TEST
Grade XITI Subject Scores Median
Dominion N Score
I.Q. Scores 50 55 60 65 70 75 80
135+ 16 86 86 86 67 5l 36 12 71

130-13L 8 50 38 38 25 : 50
125-129 13 92 68 53 38 29 21 21 61
120-12L 1k 56 n2 35 1 1l 52
115-119 16 72 72 50 18 12 60
110-11lh 15 7h 5L W7 35 28 21 7 57
105-109 10 60 Lo 20 10 53
100-10L i 50 50 50 50 25 25 25 65
95-99 7 70 55 Li 13 13 57
Less than

95 3 33

Total N- 104




TABLE LIII 116

BIOLOGY 300 EXPECTANCY TABLE BASED ON VERBAL SCAT TEST

s
m——d

Grade XII 3ubject Scores Median

Verbal 3CAT Score
Percentile N 50 55 60 65 70 75 80

91-99 5 100 80 80 70
81-90 11 9 81 72 63 36 9 9 67
71-80 13 8 78 78 62 Lo 4o 24 68
61=-70 9 66 Ly Ll 22 11 11 sh
51-60 18 68 56 45 33 15 15 5 58
41-50 6 83 34 34 34 3L 17 53
31-40 3 100 33 33 69
21-30 12 75 50 33 25 16 8 8 55
11-20 775 L5 45 28 1y 1k 5L

1-10 1 100

Total N- 85

TABLE LIV

BIOLOGY "300 ZXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XII Subject Scores Median

Quant. SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 6 83 83 83 66 33 16 67
81-90 , 50 50 50 50 50 25 25 70
71-80 12 92 67 67 50 33 16 8 65
61-70 7 8 8 8 71 28 28 1L 67
51-60 i 75 61 L2 28 1h 7 57
h1-50 9 77 55 55 55 33 22 11 66
31-L0 12 8y, 57 57 50 L2 ah 8 65
21-30 8 75 50 25 12 12 12 55
11-20 9 88 55 L 22 11 56
1-10 L 75 50 50 25 25 25 25 60

Total N- 85




TABLE LV 117

BIOLOGY 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST

Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 6 83 83 83 67 50 17 17 70
81-90 8 88 88 88 75 50 25 70
71-80 11 81 63 63 L5 27 18 9 6l
61-70 11 90 72 63 63 45 27 27 69
51-60 11 72 54 L5 27 9 9 57
11-50 12 67 50 50 L1 17 17 60
31-40 9 100 77 55 ik 33 11 59
21-30 10 70 LO 30 10 53
11-20 5 60 20 20 51
1-10

Total N 83

TABLE LVI

BIOLOGY 300 EXPECTANCY TABLE BASED ON LANGUAGE IX TEST

Grade XII Subject Scores Median

Language N Score
Percent 50 55 60 65 70 75 80
91-100 0
81-90 6 83 83 83 50 33 33 65
71-80 30 90 77 67 60 Lo 20 10 67
61-70 28 69 L 44y 37 18 15 7 5k
51-60 13 92 60 53 LO 32 16 8 61
11-50 6 66 50 50 18 60
31-40 0

1-30 0

Total N=- 83




TABLE LVII 118

BIOLOGY 300 EXPECTANCY TABLEBASED ON MATHEMATICS IX TEST

Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80

91-100 2 100 100 100 100 50 70
81-90 25 92 88 84 60 LB 28 16 70
71-80 22 70 50 L3 L3 18 18 5 55
61-70 22 72 43 27 18 1 9 5 54
51-60 12 84y 66 66 Lo 3 17 8 6l
L1-50 0
31=-40 0

1-30 0

Total N- 83

TABLE LVIII

BIOLOGY 300. EXPECTANCY TABLE BASED ON SCIENCE IX TEST

Grade XII Subject Scores Median

Science N Score
Percent 50 55 60 65 70 75 80

91-100 1 100 100 100 100 65
81-290 13 100 100 100 88 75 36 8 73
71-80 25 88 68 64 L8 24 16 L 65
61=70 26 78 50 36 2h 2l 16 8 55
51-60 10 Lo 30 30 20 10 below 50O
L1-50 5 80 60 60 60 20 20 20 66
31-10 2 50 50

1-30 0
Total N- 83




TABLE LIX 119

BIOLOGY 300 EXPECTANCY TABLE BASED ON HISTORY IX TEST

Grade XII Subject Scores Median

History N Score
Percent 50 55 60 65 70 75 80

91-100 L, 100 100 100 100 100 50 50 80
81-90 15 9 87 80 66 B4 35 1L 71
71-80 25 88 72 68 Ly 20 12 oly
61-70 26 68 Ly 32 28 16 12 5l
51-60 9 77 66 55 4y 22 11 11 61
11-50 L 100 100 50 50 50 25 25 70
31-L0 0

1-30 0

Total N- 83

TABLE LX

BIOLOGY 300 EXPECTANCY TABLE BASED ON GRADE IX AVERAGE

Grade XITI Subject Scores Median

Grade IX N Score
Average 50 55 60 65 70 75 80
91-100 0
81-90 9 100 88 77 55 22 76
71-80 32 87 76 67 55 33 15 6 66
61-70 35 69 45 36 26 9 9 3 Sl
51-60 7 85 L3 43 28 28 1h 1k 5L
[}1-50 0

31-40 0

1-30 0

Total N- 83




TABLE - LXI 120

BIOLOGY 300 EXPECTANCY TABLE BASED ON DOMINION TEST

Grade XII Subject Scores Median
Dominion N Score
I.Q. Scores 50 55 60 65 70 75 80

135+ 3 100 67 33 67

130-13k L 75 75 50 25 60
125-129 1 100 80+
120-12L 11 91 72 72 63 27 18 9 9 67
115-119 15 94 66 66 U8 o 27 1k 65
110-11hk 12 80 66 Lo 33 25 8 8 58
105-109 12 66 57 57 57 33 25 8 ol
100-10l 9 55 L 4y 22 22 51
95-99 7 83 83 83 70 28 28 67
Less than
95 9 55 22 51
Total N- 83

TABLE LXIT

FRENCH 300 EXPECTANCY TABLE BASED ON VERBAL SCAT TEST

Grade XII Subject Scores Median

Verbal SCAT N Score
Percentile S0 55 60 65 70 75 80
91-99 37 83 71 64 sS4 o 22 14 66
81-90 30 86 70 50 36 23 13 3 60
71-80 38 72 58 50 30 18 7 5 60
61-70 17 66 L7 36 2h 24 18 12 Sk
51-60 3y 69 L5 33 27 15 6 3 5L
L1=50 9 66 33 - 33 22 22 11 11 53
31=40 8 5o 50 24 12 12 12 55
21-30 21 53 Lo 20 50
11-20 ik 57 L2 28 1l 52
1-10 2 50 50 50

Total N=- 210




TABLE LXIII

121

FRENCH 300 EXPECTANCY TABLE BASED ON QUANTITATIVE SCAT TEST

Grade XII Subject Scores Median

Quant. SCAT N Score
Percentile 50 55 60 65 70 75 80

91-99 29 100 80 68 60 39 30 26 67
81-90 30 76 60 50 36 26 13 6 60
71-80 32 81 75 57 36 23 61
61-70 26 66 50 L3 2l 20 12 g5
51-60 27 58 L2 23 15 15 8 52
11-50 13 78 62 55 2l 2h 15 61
31-40 22 73 L9 L3 a2k 15 5 55
21-30 13 78 31 24 8 8 22
11-20 15 20 7 7 7 below 50

1-10 333 33

Total N- 210

TABLE LXIV
FRENCH 300 EXPECTANCY TABLE BASED ON TOTAL SCAT TEST
Grade XII Subject Scores Median

Total SCAT N Score
Percentile 50 55 60 65 70 75 80
91-99 35 97 85 73 56 37 23 17 66
81-90 L3 83 66 55 Lile 32 19 8 62
71-80 29 70 58 L6 30 23 10 7 58
61-70 29 70 L6 30 2h 10 sl
51-60 19 65 30 20 5 . 5 5 5 52
11-50 13 60 L 28 1 1b 7 52
31-10 12 50 L1 32 2l 2l 8 50
21=30 18 Ll 22 11 below 50
11-20 11 63 L5 36 9 sl

1-10 1

Toal N- 210




TABLE ILXV 122
FRENCH 300 EXPECTANCY TABLE BASED ON LANGUAGE IX TEST
Grade XII Subject Scores Median

Language N Score
Percent 50 55 60 65 70 75 80

91-100 3 100 66 33 17
81-90 35 97 88 76 6L Ly 32 26 69
71-80 82 89 69 56 36 22 10 2 61
61-70 59 50 28 20 8 6 1 50
51-60 25 4o 36 20 8 L below 50
L1-50 6 18 18
31-40 0

1-30 0]

Total H- 210

TABLE 1XVI
FRENCH 300 EXPECTANCY TABLE BASED ON MATHEMATICS IX TEST
Grade XII Subject Scores Median

Mathematics N Score
Percent 50 55 60 65 70 75 80
91-100 Lhy 98 81 75 67 50 31 23 70
81-90 b2 76 66 56 26 18 8 1 61
71-80 53 76 L6 28 20 12 6 2 ol
61=70 36 Ll 27 2l 12 9 below 50
51-60 12 Lo 32 8 8 8 50
L1-50 2

31-40 1 100

1-30 0

Total N- 210




TABLE LXVII 123
FRENCH 300 EXPECTANCY TABLE BASED ON SCIENCE IX TEST

: Grade XIT Subject Scores Median

Science N Score
Percent 50 55 60 65 70 75 80

91=100 2l 88 88 71 66 36 32 28 67
81-90 50 88 8 72 54 34 18 8 66
71-80 60 76 54 4O 29 23 13 5 57
61-70 55 48 35 28 11 7 below 50
51-60 i 70 50 28 7 7 55
11=50 6 18 18 18 18

31-10 1 100

1-30 0

Total N- 210

TABLE LXVIII

FRENCH 300 EXPECTANCY TABLE BASED ON HISTORY IX T&ST

Grade XIT Subject Scores Median

History N Score
Percent 50 55 60 65 70 75 80

91-100 22 86 82 78 6l L6 3L 25 69
81-90 59 84y 75 6L 50 34, 19 9 65
71-80 62 70 50 38 23 13 3 1 . 55
61-70 b5 57 33 20 7 5 2 52
51-60 15 53 28 1 7 7 51
L11=50 7 L5 30 30 below 50
31-40 0

1-30 0

Total N- 210




TABLE LXIX 12l
FRENCH 300 BXPECTANCY TABLE BASED ON GRADE IX AVERAGE
Grade XITI Subject Scores Median
Grade IX N Score
Average 50 55 60 65 70 75 80
91-100 8 100 88 63 37 78
81-90 57 95 8y 70 58 36 23 13 67
71-80 85 74 5L 4y 23 16 5 1 57
61-70 52 L6 26 16 L 2 below 50
51=-60 8 36 36 12 below 50
L1-50 0
31-4L0 0
1-30 0
Total N= 210
TABLE IXX
FRENCH 300 EXPECTANCY TABLE BASED ON DOMINION TEST
Grade XITI Subject Scores Median
Dominion N Score
I.Q. Test 50 55 60 65 70 75 80
135+ 23 92 8l 68 56 Lo 26 17 67
130-134L 1 85 6l 50 L2 21 7 60
125=129 20 95 85 75 60 Lo 20 15 67
120-124 32 72 60 Sh 30 2l 15 11 61
115-119 3 69 L5 36 2, 18 6 5l
110-11l 36 67 L5 26 1L 9 6 5l
105-109 19 67 Lo 25 15 10 53
100-104 10 30 30 30 20 20 10 10 below 50
95-99 11 47 36 27 9 9 9 below 50
Less than
95 11 Sl 36 27 9
Total N- 210 ‘




