
CATTELL'S PERSONALITY FACTORS 
PREDICTORS OF HIGH SCHOOL PERFORMANCE 

by Martin Cooper 

Thesis presented to the 
Faculty of Education of 
the University of Ottawa 
in partial fulfilment of 
the requirements for the 
degree of Doctor of 

Philosophy 

Cooper, Ottawa, Canada, 197 2 



UMI Number: DC53281 

INFORMATION TO USERS 

The quality of this reproduction is dependent upon the quality of the copy 

submitted. Broken or indistinct print, colored or poor quality illustrations 

and photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

® 

UMI 
UMI Microform DC53281 

Copyright 2011 by ProQuest LLC 
All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346 



CURRICULUM STUDIORUM 

Martin Cooper was born in London, England, on 

7th March 19 34. He obtained the Degree of Bachelor of 

Science from the University of Manchester in 1956, the 

Diploma in Education from the University of Sydney in 

1957, and the Degree of Master of Arts in Education from 

Dalhousie University, Halifax, Nova Scotia, in 1970. The 

title of his Master's thesis was Personality and Achieve­

ment in Mathematics and History for Grade Eleven Students 

in the University Preparatory Course in the Halifax-

Dartmouth Region of Nova Scotia. 



TABLE OF CONTENTS 

Chapter page 

INTRODUCTION viii 

I - SURVEY OF THE LITERATURE 1 
1. Personality Tests Based on Factor Analysis 3 
2. Eysenck's Dimensions of Personality 7 
3. Cattell's Primary Traits of Personality 14 
4. Relationships Between Cattell's Source Traits 

and General Academic Achievement 3 3 
5. Personality Differences Among Individuals 

Working in Different Academic Areas 3 9 
6. The HSPQ Factors and Scholastic Performance 49 
7. The Problem 64 

II - DESIGN OF THE STUDY 68 
1. The Research Population 69 
2. The High School Personality Questionnaire 7 2 
3. Collection of Data 80 
4. Establishment of Extreme Performance Groups 81 
5. Establishment of Criterion Groups 87 

III - ANALYSIS OF THE DATA 9 2 
1. Testing Hypothesis 1 93 
2. Testing Hypothesis 2 94 
3. Post Hoc Investigations 9 6 
4. Summary of the Results 100 

IV - DISCUSSION OF THE RESULTS 105 
1. Results of Tests Associated with the First 

Experimental Hypothesis 106 
2. Results of Tests Associated with the 

Second Experimental Hypothesis 110 
3. Results of Analyses Involving "Omitted 

Factors" 114 
4. Factors Which Discriminate Between Groups 

Other Than as Hypothesised 117 
5. Results of Post Hoc Multivariate Analyses 120 

SUMMARY AND CONCLUSIONS 12 2 

BIBLIOGRAPHY 13 0 



TABLE OF CONTENTS 

page 

Appendices 

•1. PERSONALITY DATA 13 5 

2. PERFORMANCE DATA 153 

3. ABSTRACT OF Personality and High School 
Performance 172 



LIST OF TABLES 

Table page 

I - The Primary Source Traits Measured by the Six­
teen Personality Factor Questionnaire and 
the High School Personality Questionnaire . . . 17 

II - The Primary Traits Measured by the High School 
Personality Questionnaire 73 

III - Reliabilities and Validities for the High School 
Personality Questionnaire, Form A 7 6 

IV - Correlations between Christmas Marks and Easter 

Marks 84 

V - Number of Students in Each Criterion Group . . . 90 

VI - Results of Univariate Discriminant Analyses 
Associated with Hypothesis 1 95 

VII - Results of Univariate Discriminant Analyses 
Associated with Hypothesis 2 97 

VIII - Results of Univariate Discriminant Analysis for 
Each of Factors A, F, H and I with the General 
Performance Criterion-Pair 9 9 

IX - Results of Univariate Discriminant Analysis for 
Each of Factors C, G, 0, Q2 and Q3 with the 
Humanities-Sciences Criterion-Pair 101 

X - F-ratios Associated with Univariate Discriminant 
Analyses with Omitted Factors 10 2 

XI - Summary of F-ratios Associated with Discriminant 
Analyses with Each Criterion-Pair 104 



LIST OF FIGURES 

Figure page 

1. Personality Profiles for Chemists and Chemical 
Engineers and for Writers 3 9 

2. Relative Positions of the Bounding Ordinates of the 
Extreme Performance Groups for a Subject 8 6 



INTRODUCTION 

In many human qualities which can be measured, most 

people are not far removed from the average. It is the mi­

nority of individuals, who deviate considerably from the 

population mean, which is often the object of scrutiny. In 

a society which is set up to suit the majority, special allow­

ances may be made for deviant individuals if they can be 

identified. 

In high schools, for example, some students are 

extremely good scholastically. Others are generally very 

poor. Ability to foretell which students are likely to 

belong to each of these extreme categories allows unusually 

gifted students to be guided in directions which will allow 

them to make the best use of their potentials. A student 

who has extremely poor academic potential, on the other hand, 

may be directed into training best suited to his temperament, 

thus possibly saving him from the frustration of attempting 

academic studies for which he is ill-fitted. A few high 

school students are able to do well at certain types of 

subjects, at the expense of performance in others. Early 

detection of these students, also, allows them to be guided 

into suitable programmes of study. 

Abnormalities of the types indicated have tradition­

ally been predicted by means of intellective measures such 

as those provided by intelligence, ability and aptitude tests. 
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The development of reliable personality tests has, however, 

caused an increased interest in the use of personality measures 

as predictors of scholastic success and academic orientation. 

Many instruments are available which measure specific aspects 

of personality, although there are relatively few which claim 

to measure sets of traits which cover the whole spectrum of 

personality. 

Among personality tests designed to measure character­

istics believed to embrace personality as a whole are those 

whose development was based on factor-analytic methods. Pro­

vided that the original data, from which the factors measured 

by such tests were derived, were drawn from the whole spectrum 

of personality, the factors themselves should be representative 

of personality as a whole. Whether the factors are correlated 

or relatively independent depends on the type of rotation to 

simple structure employed by the test developer- The person­

ality questionnaires developed by Cattell are based on factor 

analyses, and it is claimed that the original data were care­

fully drawn from a very wide base. The factors measured by 

these instruments are intercorrelated, the rotation to simple 

structure having been oblique. Cattell's personality instru­

ments thus measure factors which are representative of the 

whole of personality, and which, moreover, are intercorrelated, 

as would be expected with comprehensive personality character­

istics . 
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Eysenck pioneered the use of factor analysis for the 

identification of dimensions of personality- His early work 

led to the establishment of two dimensions, Extraversion and 

Neuroticism. A number of studies has demonstrated that one 

of these dimensions, Extraversion, may be used as a predictor 

of academic achievement. On the other hand, Cattell's exten­

sive research into the structure of personality, conducted 

more recently, has led him to identify as many as twenty 

primary personality traits. A survey of Cattell's writings 

indicates that some of his personality traits are related to 

scholastic achievement, and may thus be expected to discrimi­

nate between students who perform at a high level in general 

and those whose general performance is generally poor. A 

number of studies supports this contention. 

In addition, the literature indicates that individuals 

who are involved in the humanities tend to make significantly 

different scores on some personality traits from individuals 

who are involved in science and technology. In high school, 

where most students study a wide range of subjects, the extent 

of a student's involvement in a particular subject tends to 

be indicated by his performance in that subject. At this 

level, therefore, it seems probable that students doing well 

in humanities subjects, but not in science subjects, would 

make different scores on some personality scales from those 

whose performance in the sciences was good, but who did poorly 

in the humanities. 
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This study seeks to determine whether non-intellective 

personality factors will predict various aspects of an indivi­

dual's scholastic performance. In particular, the problem is 

to determine whether a specific set of Cattell's personality 

traits will discriminate between generally high performing 

and generally low performing students, and whether another 

specific set of Cattell's traits will discriminate between 

students who are inclined towards the humanities and those 

who are inclined towards the sciences. The establishment of 

relationships between non-intellective personality traits and 

scholastic performance of the types indicated would not only 

add to present knowledge in the field of personality, but 

would enhance the accuracy with which a student's general 

performance in school, or his leanings towards the humanities 

or the sciences could be foretold. Direction into suitable 

courses of study could be then made with greater confidence. 

The study was carried out with university-bound grade 

ten students from English-language high schools in Ottawa. 

The data collected from these students were processed by means 

of the statistical procedure known as discriminant analysis. 

The findings of the study should extend existing knowledge 

about Cattell's personality traits by showing that, while 

some factors are related to general scholastic achievement, 

others will discriminate among individuals involved in dif­

ferent academic areas. 
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The research report is organised into four chapters. 

The first presents the rationale which leads to the state­

ment of the problem and the experimental hypotheses. In the 

second chapter, the personality instrument used in the 

research is discussed and the design of the study is pre­

sented. The collection of the data and the establishment 

of a number of criterion groups are described also. The 

analysis of the data by means of discriminant analysis 

techniques is described in Chapter III; the results are 

given also. Chapter IV, in which the results are dis­

cussed, is followed by a summary and the statement of con­

clusions. At the end of the report are presented an anno­

tated bibliography and appendices containing the data and 

an abstract of the dissertation. The word subject, when 

used in the report refers to a "subject area" such as 

History or Mathematics, and not to an "experimental subject". 



CHAPTER I 

SURVEY OF THE LITERATURE 

Although ability measures are presently the best single 

type of predictor of academic performance, they account for 

less than half of the variation in this quality . Researchers 

have thus been led to consider non-intellective variables, 

such as measures of various aspects of personality, as predic­

tors of scholastic performance. 

Although there are many instruments designed to measure 

specific personality characteristics, only a few claim to 

measure the "whole personality" of an individual. Provided 

that they have been developed on the basis of widely-spread 

data, tests based on factor analysis provide measures on scales 

which can justifiably be claimed to encompass personality as'a 

whole. 

This chapter starts with a short discussion of person­

ality tests based on factor analysis. There follows a brief 

description of the pioneer work of H. J. Eysenck in the esta­

blishment of dimensions of personality by factor-analytic 

methods. Some studies, designed to show relationships between 

Eysenck's Extraversion dimension and scholastic achievement, 

are also described. 

1 D. E. Lavin, The Prediction of Academic Performance, 
New York, The Russell Sage Foundation, 1965~ p. 64. 
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Since the pioneering days of Eysenck, R. B. Cattell 

and his associates have carried out a programme of careful, 

systematic research into personality structure. They have 

established a number of primary factors, or "source traits", 

and have derived, in addition, factors in a number of higher 

strata. The identification of primary personality factors 

by Cattell, and descriptions of these factors, appears next 

in the chapter- In addition, studies seeking to establish 

relationships between Cattell's source traits and general 

scholastic performance are discussed. 

A number of studies designed to show that university 

students, and others, who are involved in the humanities tend 

to make significantly different scores on tests of various 

aspects of personality from those who are involved in the 

sciences are discussed. Studies designed to show that these 

two classes of individuals tend to score differently on some 

of Cattell's factors are discussed also. 

Each of the fourteen primary factors of Cattell's 

High School Personality Questionnaire is then examined in 

turn, with the purpose of their classification into one of 

two groups. One of these groups contains factors which are 

indicated by the literature as likely discriminators between 

individuals who are good general scholastic performers and 

those who are poor general performers. The other group 
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consists of factors which are indicated as being likely to 

discriminate between individuals who are inclined towards 

the humanities and those who are inclined towards the sciences. 

This examination of factdrs leads to a statement of 

the problem and the formulation of two ancilliary experimen­

tal hypotheses. 

1. Personality Tests Based on Factor Analysis 

Many instruments have been designed to measure various 

aspects of personality. The development of such tests has 

been based on a number of different techniques. 

Some personality tests, for instance, were designed 

on the principle that questionnaire items which correlate 

with socially significant criteria may be used to discrimi­

nate between groups of individuals who are at the opposite 

extremes of these criteria. An example of this type of 

test is the California Psychological Inventory (CPI). This 

instrument was developed from a large stock of items which 

appeared to relate to personality characteristics. Cri­

terion groups which differed sharply in some attribute judged 

to be socially significant and psychologically meaningful 

were identified. A scoring key which included those items 

that were found to differentiate between the criterion 
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groups was then constructed . Although tests developed in 

this manner are efficient predictors of membership of the 

extreme groups on the criteria, there is no limit to the 

number of criterion dimensions for which one may establish 

keys. Furthermore, the dimensions which are measured by 

such tests are decided by the test developer, and thus some­

times tend to be arbitrary and to have considerable overlap 

with each other. 

Another group of personality tests has been derived 

by factor analytic methods. In effect, factor analysis gives 

a simple interpretation of a given body of data and thus 

affords a fundamental description of the particular set of 

3 variables analysed . The factors derived by factor analysis 

are hypothetical constructs underlying the variables whose 

measures are analysed, and those emerging from the tech­

nique reflect only the variables on which data are provided. 

Thus the complete description of a field, such as mental 

ability or personality, is not theoretically possible because 

of the absence of measures which are not yet defined. Factors 

which afford satisfactory coverage of such a field may, how­

ever, be obtained if the original data is very widely based. 

2 R. L. Thorndike, Review of the California Psycholo­
gical Inventory, in 0. K. Buros (Editor), The Fifth~Mental 
Measurements Year Book, Highland Park, Gryphon Press, 1959, 
article 5:38, p. 99. 

3 H. H. Harman, Modern Factor Analysis, Chicago, 
University of Chicago Press, 19 6~7, p. 5. 
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Most modern factor analysts do not consider a factor 

analysis to be complete until simple structure in the factor 

matrix is achieved . Such a structure generally facilitates 

meaningful interpretation of the factors in psychological 

terms . The attainment of simple structure involves a factor 

rotation, and a decision on the part of the analyst as whether 

to use an orthogonal rotation or an oblique one. An ortho­

gonal rotation to simple structure produces uncorrelated fac­

tors, whereas an oblique rotation results in correlated ones. 

Factor-analysis-based personality tests are thus not 

unaffected by the influence of the test constructor. He con­

trols the generality of the factors by the inclusion or omis­

sion of specific original variables, and he decides whether 

the resulting factors will be correlated or independent. On 

the other hand, by including a wide range of original variables, 

the factor test developer may produce a test which measures 

factors that give a satisfactory coverage of the whole of the 

personality field. Furthermore, he can produce correlated or 

independent factors, as indicated by theoretical or practical 

considerations. 

In his pioneer work in the field of personality factors, 

Eysenck used original variables which had particular associations 

4 M. M. Tatsuoka, Multivariate Analysis, New York, 
John Wiley and Sons, 19 71, p. 14 5. 

5 Idem, ibid., p. 14 5. 
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with abnormal phenomena . Responses to questionnaire items 

were subjected to centriod analysis, the resulting factors 

thus being independent. No particular effort was made to 

measure variables which were widely-based, and thus the fac­

tors could hardly be claimed to cover the whole of personality. 

7 8 

Cattell and Guilford , on the other hand, worked with the 

deliberate intention of obtaining original variables which 

sampled as much of the whole personality spectrum as possible. 

Guilford's factors are based on orthogonal rotation to simple 

structure, whereas Cattell uses oblique rotation in accordance 
Q 

with the theory that real, natural structures are oblique . 

Guilford's factors and Cattell's factors have been shown to 

occupy essentially the same factor space, but each set divides 

the space differently because of the different types of rota-

tion used 

6 H. J. Eysenck, "Types of Personality: A Factorial 
Study of Seven Hundred Neurotics", Journal of Mental Science, 
1944, 90, 851-861. 

7 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 19 65, p. 60. 

8 J. P. Guilford and W. S. Zimmerman, "Fourteen 
Dimensions of Temperament", Psychological Monographs, 1956, 
70, 10. " 

9 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 1970, p. 44. 

10 Idem, ibid., p. 44. 
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The personality questionnaires of Guilford and of 

Cattell thus measure factors which give satisfactory coverage 

of the whole of personality. Cattell's factors, however, are 

correlated, as would be expected with naturally-occurring 

personality characteristics. 

In the present study, Cattell's traits were used to 

describe an individual's personality. This system was em­

ployed because of the extreme care which was taken to ensure 

that the original variables were sampled from as much of the 

"personality sphere" as possible, and because the resulting 

factors are intercorrelated. Cattell's primary personality 

traits, and the instrument used in the study, the High School 

Personality Questionnaire, are discussed in detail later in 

this report. 

2. Eysenck's Dimensions of Personality 

Much research concerning the relationship between 

personality factors and academic success has been based on 

Eysenck's personality dimensions, Neuroticism and Extraver­

sion. In his original research, Eysenck, working with seven 

hundred mental hospital patients, obtained responses to 

questionnaire items, and subjected these responses to centroid 

11 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 6. 
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12 
analysis . Although he extracted four factors, Eysenck 

concentrated his subsequent work on the first two factors, 

which accounted respectively for 14% and 12% of the variance. 

These factors were respectively named Neuroticism and Hys-

teria-Dysthmia; the latter factor is usually referred to as 

the Extraversion dimension. Both Neuroticism and Extraver­

sion may be measured by Eysenck's Maudsley Personality 

Inventory (MPI) and his Eysenck Personality Inventory (EPI) 

13 — the latter being a revised form of the former — and 

by the Junior Eysenck Personality Inventory (JEPI), which 

was developed by S. B. G. Eysenck, Eysenck's wife and co­

worker. 

There have been many studies which have sought to 

show relationships between Eysenck's Neuroticism and Extra-

version dimensions of personality and scholastic success. 

14 Lynn , for instance, administered the MPI, in England, to 

115 university freshman males and to 10 0 male apprentices 

having the same mean age. The undergraduates made higher 

12 H. J. Eysenck, "Types of Personality: A Factorial 
Study of Seven Hundred Neurotics", Journal of Mental Science, 
1944, 90, 851-861. 

13 0- K. Buros (Editor), The Sixth Mental Measure­
ments Year Book, Highland Park, Gryphon Press, 19 59, article 
6:93, p. 215. 

14 R. Lynn, "Two Personality Characteristics Related 
to Academic Achievement", British Journal of Educational 
Psychology, 1959, 29, 213-216. 
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mean scores than the apprentices on the Neuroticism scale 

and lower mean scores on the Extraversion scale, the dif­

ferences being significant at the 5% level. At the same 

time, Lynn administered the MPI to ninety-six female fresh­

men and to sixty-seven occupational therapists having the 

same mean age. Once again, the undergraduates made signifi­

cantly higher scores on the Neuroticism scale and signifi­

cantly lower scores on the Extraversion scale. Since admission 

to university in England, at the time of the study, was 

obtained on the basis of educational attainment in secondary 

school, Lynn considered that, for the age-group in question, 

those with a higher level of scholastic achievement tended 

to be more neurotic and less extravert (as measured by the 

MPI) than those with a lower level of achievement. 

Although all the groups used in Lynn's study had 

the same social background, it is possible that there may 

have been differences in intelligence between the under­

graduate groups and their respective control groups. Intelli­

gence was not measured, however, and possible influences 

due to differences in intelligence could not thus be allowed 

for. No allowance was made, either, for differences in 

academic motivation, which could also have been an important 

factor on which the undergraduates differed from their non-

university counterparts. 
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15 

Savage carried out a study with Australian under­

graduates in Arts, in which he administered the MPI to 168 

freshmen. The students were divided into five categories 

according to the number of passes obtained (out of four 

subjects). The mean Neuroticism score and the mean Extra-

version score were calculated for each group. For each of 

the personality dimensions measured, the data were analysed 

by analysis of variance and correlation methods. 

With the five performance groups taken as representa­

tive of different populations, two one-way analyses of variance 

were performed, one based on the Neuroticism scores and the 

other using the Extraversion scores. In each case, an F 

value which was significant at the 1% level was obtained. 

No post hoc procedures were carried out, and the interpreta­

tion for each analysis should not thus have exceeded the 

recognition that the greatest mean score and the smallest 

mean score were significantly different. The results of 

the analyses of variance demonstrated that the group with 

no passes had significantly different Neuroticism scores 

from the group with four passes and significantly different 

Extraversion scores from the group with three passes. 

15 R. D. Savage, "Personality Factors and Academic 
Performance", British Journal of Educational Psychology, 
1962, 32, 251-253. 
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A correlation of 0.9 0 was reported between Neuroti­

cism and scholastic success, and also between Extraversion 

and scholastic success. Scholastic success, however, was 

not defined, nor was the method of measuring it described. 

The type of the correlation whose value was reported as ~0.90 

was not indicated, nor was the method of its calculation. An 

inspection of the mean scores of the performance groups, how­

ever, revealed that each of the reported correlations was 

calculated as a Pearson r between the five group means (on 

the personality dimension involved) and number of passes. 

The calculation of a Pearson correlation under these condi­

tions is hardly defensible, even if only because there were 

merely five paired "scores". However, the assumption of 

linearity between each of the personality variables and num­

ber of passes, which should be made before a Pearson corre­

lation is appropriate, is questionable. Plots of the mean 

personality scores against number of passes yielded curves 

which might, or might not, have been linear. Unfortunately, 

insufficient data were given in the report to allow the 

performance of a test of linearity. 

The finding stated in Savage's report, that Neuroti­

cism and Extraversion are both negatively related to scholas­

tic success, thus appears to be founded on inappropriate and 

inadequate statistical analysis. Graphs, drawn from Savage's 

data, do, however, indicate a general trend for scores on 
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each personality dimension to decrease as number of passes 

increases. It is thus possible that more appropriate treat­

ment of the data would have justified the findings given. 

The notion that introverts perform better, at univer­

sity level than do extraverts, is supported by Entwistle and 

Wilson , Bendig and Kline . All of these researchers, 

using Eysenck's instruments, found significant negative 

relationships between Extraversion and scholastic performance 

among university students. None, however, found a signifi­

cant relationship between Neuroticism and scholastic perfor­

mance. There is thus a body of support for the contention 

that Extraversion may be used as a predictor of academic 

performance at the undergraduate level. 

Among children in their early teens, this relation­

ship between Extraversion and scholastic performance does 

19 not appear to hold. Eysenck and Cookson , working with 

16 N. J. Entwistle and J. D. Wilson, "Personality, 
Study Methods and Academic Performance", Universities 
Quarterly, 24, 1970, 147-156. 

17 A. W. Bendig, "Extraversion, Neuroticism, and 
Student Achievement in Introductory Psychology", Journal 
of Educational Research, 1960, 53, 263-267. 

18 P. Klein, "Neuroticism and Academic Performance 
Among Ghanaian University Students", British Journal of 
Educational Psychology, 1966, 36, 93-94. 

19 H. J. Eysenck and D. Cookson, "Personality in 
Primary Children", British Journal of Educational Psychology, 
1969, 39, 109-122. 
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about three thousand English eleven-year-olds, found that 

Extraversion (measured by the JEPI) was positively related 

to scholastic performance, as measured by the Moray House 

tests and the Schonell Graded Word Reading Test. In this 

study, the extravert was found to perform better than the 

introvert. No significant relationship was found between 

Neuroticism and scholastic performance. 

20 Entwistle and Cunningham conducted a study with 

over two and a half thousand Scottish thirteen-year-olds. 

Neuroticism and Extraversion were measured by the JEPI, and 

scholastic attainment was measured by teachers' average rank 

order in class, differences between classes being controlled 

for by the adjustment of within-class scores so that they 

had the same means and standard deviations as those which 

the respective classes obtained in the Moray House Verbal 

Reasoning Test. The correlation between Extraversion and 

attainment was found to be not significant. 

The two studies just mentioned were both conducted 

with large samples. The tests used in each case were reli­

able and commonly used. In neither case, however, was 

Extraversion found to be negatively related to scholastic 

performance, as was found for university students. 

20 N. J. Entwistle and S. Cunningham, "Neuroticism 
and School Attainment - A Linear Relationship?", British 
Journal of Educational Psychology, 1968, 38, 123-132. 
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Many of the earlier investigations of the relation­

ships between personality factors and academic achievement 

were based on Eysenck's dimensions. Presently, a number of 

other instruments which measure personality factors are 

widely used, these having been developed by Cattell, by 

Guilford, and by various other authors. As stated previ­

ously, personality was measured in the present study by 

one of Cattell's instruments. Cattell's primary persona­

lity factors are discussed next. 

3. Cattell's Primary Traits of Personality 

In his work on the structure of personality, Cattell 

has distinguished between "surface traits", defined as clus­

ters of manifest variables that appear to go together, and 

"source traits", which represent underlying variables which 

are the basis of surface behaviour, and which may be iden-

21 tified by means of factor analysis only . In his search 

for source traits of personality, Cattell has, as previously 

indicated, taken much care to analyse data taken from the 

whole spectrum of human personality and to obtain real, 

natural primary factors. 

21 R. B. Cattell, The Scientific Analysis of 
Personality, Harmondsworth, Penguin Books, 1967, pp. 374 
and 37 5. 
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Cattell's analyses were carried out with distinct 

types of data, known as "L-data" and "Q-data"22. L-data 

involved behaviour in the every-day life situation, indivi­

duals being observed and rated by trained observers as they 

went about their normal routines. These data were thus 

collected as ratings, based on the frequency and intensity 

with which specific kinds of behaviour occurred in the 

people being observed. Q-data were collected by means of 

questionnaires, and consisted of information which indivi­

duals provided about themselves or about how they saw them­

selves . 

Cattell's original search for source traits of 

personality involved the analysis of L-data, and resulted 

in the extraction of twelve factors accounting for forty 

23 per cent of the variance . Of these traits, ten matched 

personality characteristics which had been identified by 

previous, clinical researches. Analysis of Q-data, which 

was carried out subsequently, resulted in the identification 

of factors which matched each of the traits found earlier 

(with L-data). In addition, a number of new factors was 

24 
found 

22 R. B. Cattell, The Scientific Analysis of 
Personality, Harmondsworth, Pengiun Books, 19 67, p. 61. 

23 R. B. Cattell, The Description and Measurement 
of Personality, Yonkers, World Book Co., 1946, pp. 311-337. 

24 Idem, ibid., pp. 355-368. 
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Cattell and his associates have constructed a number 

of instruments designed to measure Cattell's source traits 

of personality. The different instruments are intended to 

be used with different, specified, age-groups. The Sixteen 

Personality Factor Questionnaire (16PF), which was first 

25 published in 1949 , was designed to measure the sixteen 

personality source traits which recurred most consistently 

among, and made the largest contribution to the variation 

9 fi 

of the behaviour of, adults . The High School Personality 

Questionnaire (HSPQ) measures the fourteen variables most 

27 
appropriate for use with high school students . The source 

traits measured by these two instruments are listed, by the 

code and title provided by Cattell, in Table I. 

Other instruments which measure sets of Cattell's 

source traits which are appropriate to the age-groups for 

which they were designed include the Children's Personality 

Questionnaire (CPQ) and the- Early School Personality 

Questionnaire (ESPQ)28. 

2 5 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 197 0, p. xix. 

2 6 R. B. Cattell and H. J. Butcher, The Prediction 
of Achievement and Creativity, Indianapolis, Bobbs Merrill, 
1968, p. 57. 

27 Idem, ibid., p. 61. 

28 R. B. Cattell and H. J. Butcher, op. cit., p. 62. 
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Table I 

The Primary Source Traits Measured by 
the Sixteen Personality Factor Questionnaire 
and the High School Personality Questionnaire 

Code Title of Trait 

A Affectothymia versus Sizothymia 

B General Intelligence versus Mental Defect 

C Ego Strength versus Ego Weakness 

*D Excitability versus Phlegmatic Temperament 

E Dominance versus Submissiveness 

F Surgency versus Desurgency 

G Superego Strength versus Superego Weakness 

H Parmia versus Thretica 

I Premsia versus Harria 

*J Asthenia versus Zeppia 

TL Protension versus Alaxia 

tM Autia versus Practical Concernedness 

tN Sophistication versus Naivete 

0 Guilt-proneness versus Confident Adequacy 

tQl Radicalism versus Conservatism 

Q2 Self-sufficiency versus Group Dependency 

Q3 Strong Self-sentiment versus Wealc Self-sentiment 

Q4 High Ergic Tension versuo Low Ergic Tension 

* included in HSPQ but not in 16PT 

t included in 16PF but not in HSPQ 
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Reference to Table I indicates that, with a few 

exceptions, the 16PF and the HSPQ measure the same traits. 

29 
According to Cattell , the primary source traits are pre­
sent in people of all ages. Factors L, M, N and Ql, however, 

which are fairly important in adults, seem to be of relative-

3 0 ly little importance in differentiating among children 

Consequently, these four factors are measured by the 16PF 

but not by the HSPQ. Factors D and J, on the other hand, 

which contribute substantially to the variance of behaviour 

in children, are of relatively little importance in adults. 

These factors appear in the HSPQ but not in the 16PF. 

For any particular personality factor, an indivi­

dual's score represents a point on the continuum which exists 

between the negative pole and the positive pole of the fac-

31 tor. As Cattell points out , no value judgement is implied 

by designating one pole as positive and the other as negative, 

the direction of scoring being purely arbitrary. Cattell 

is inclined to describe an individual who scores nearer the 

positive pole than the negative pole of a factor, say Factor A, 

as "an A+ individual"; a person who makes a low score on 

Factor A is often described as "an A- person". 

29 R. B. Cattell, The Description and Measurement of 
Personality, Yonkers, World Book Co., 1946, p. 61. 

30 R. B. Cattell and M. J. Butcher, op. cit., p. 61. 

31 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 1965, p. 66~! 
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Each of the factors measured by the HSPQ will now be 

considered, one at a time, in more detail. 

Factor A 

The title of Factor A is "Affectothymia versus Sizo-

thymia"; the factor is described also by the more popular 

3 2 phrase "warmhearted versus reserved" . In connection with 

the term "sizothymia", Cattell states that 

in spite of Kretschmer's using schizothyme to 
distinguish the normal temperament from the 
schizophrenic, the general public continues to 
regard "schizo" as indicating abnormality C. . .] 
it has seemed best to avoid misunderstanding 
by using the new title C. . .] now adopted^. 

The term "affectothyme" is. used to describe the cyclothyme, 

when normal, because the primary characteristic is affect 

or emotion rather than the clinical "ups and downs of elation 

34 and depression" which occur in the abnormal, clinically 

insane person. 

Among the characteristics which load on Factor A are 

those that may be described as "easygoing versus obstructive" 

"adaptable versus inflexible", "trustful versus suspicious", 

"impulsive versus cautious" and "subject to emotional appeal 

versus impersonal". 

32 R. B. Cattell and M. D. L. Cattell, op. cit., p. 7 

33 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 19 67, p. 66. 

34 Idem, ibid., p. 67. 
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35 Cattell and Eber report that in questionnaire 

responses, the A+ individual expresses marked preference 

for occupations dealing with people, and enjoys social 

recognition. The A- person, on the other hand, likes 

things or words, working alone, intellectual companion­

ship and avoidance of compromise. The highest ranking 

occupations on the positive pole are teaching and sales­

manship, while those which rank most highly at the negative 

pole are those of the house electrician and the physicist. 

Factor B 

Factor B is entitled "General Intelligence versus 

Mental Defect". It is stated in the HSPQ handbook That the 

principle object in including Factor B in the questionnaire 

is 

not to add personality information in the 
narrower sense, but to complete the measure­
ment of factors which are important in most 
school and clinical predictions by adding a 
good, brief, general ability measure^# 

The factor is unlikely to contain much non-intellective 

material, since it has relatively low correlations with 

35 R. B. Cattell and H. V7. Fber: Kandbo-\; for the 
Sixteen Personality Factor Questionnaire, Champaign, IPAT, 
1957, p. 11. 

3 6 R. B. Cattell and M. D. L. Cattell, Handbook for 
High School Personality Questionnaire . Chaiip a i gn, IT /'AT , 1 ° c- 9 , 
p. 28. 
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the other primary factors measured by the HSPQ37. At the 

second stratum, Factor B accounts almost fully for the fac­

tor labelled "Intelligence" (the other factors all have 

virtually zero loadings), and has low loadings on all the 
o o 

remaining second stratum factors . 

Factor C 

The essence of Factor C, "Ego Strength versus Ego 

Weakness", appears to be an ability or inability to control 

emotions and impulses. Behaviour ratings which have high 

loadings on this factor include items which may be described 

as "mature versus unable to tolerate frustration", "steady 

and persistent versus changeable", "emotionally calm versus 

impulsively emotional" and "reliable about problems versus 

39 
evades necessary decisions" . The meaning of this source 
trait 

C. . .] seems to support the psychoanalytic 
concept of Ego Strength. Further, its demons­
trated persistent negative correlation with 
neuroticism and anxiety, in various experimen­
tal groups in America and Britain, supports 
this interpretation^°. 

3 8 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 19 70, p. 128. 

3 9 R- B. Cattell, The Scientific Analysis of Person­
ality , Harmondsworth, Penguin Books, 19 67, p. 73. 

4 0 Idem. ibid., p. 72. 
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41 . . . 

It is reported m the 16PF handbook that indivi­

duals whose occupations cause them to have to adjust to 

difficulties thrown upon them from outside run well above 

the average on Factor C, typical occupations in this class 

being those of teachers, salesmen, engineers and firemen. 

At the negative end of the scale, occupations such as post­

man, janitor, writer and clerk tend to be found — occupa­

tions which do not usually demand sudden adjustments. 

Factor D 

The fourth factor measured by the HSPQ, Factor D, is 

entitled "Excitability versus Phlegmatic Temperament". This 

factor has sometimes failed to appear in adults, but shows a 

42 substantial dimension m children 

What is discovered in the D source trait is a pattern 

of distractibility, along with irresponsible and assertive 

43 • 
overaction . Characteristic expressions of individuals who 

have high scores on Factor D include proneness to distraction, 

overaction and jealousy, and the demonstration of many nervous 

41 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 197 0, p. 84. 

42 R. B. Cattell and M. D. L. Cattell, Handbook for 
the High School Personality Questionnaire, Champaign, IPAT, 
1969, p. 29. 

43 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit. p. 85. 
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symptoms. The high-D scoring individual, although likeable 

and affectionate in quieter moods, is apt to be regarded as 

considerable nuisance in restrictive situations, since he is 

44 so demanding and impulsive 

Factor E 

"Dominance versus Submissiveness" is the title of 

Factor E. Characteristics which load on this factor include 

"assertive versus submissive", "independent-minded versus 

dependent", "solemn versus expressive", "hard and stern 

versus kindly and soft-hearted", "unconventional versus 

conventional" and "attention-getting versus self-sufficient". 

Cattell and Eber write: 

Here we have the well-known factor of dominance 
which has been investigated by Maslow, Allport 
and others [. . .] From the ascendance-submission 
studies with Allport's test it is known that dom­
inance tends to be positively correlated to some 
extent with social status and is somewhat ..higher 

4 5 m established leaders than m followers . 

Among occupations, Factor E is most associated with 

those that require boldness and courage, the highest obtained 

values being for firemen and airmen, and the lowest for 

secretaries 

44 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 85. 

45 R. B. Cattell and H. W. Eber, op. cit. , p. 12. 

4 6 Idem, ibid., p. 13. 
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It is reported in the 16PF handbook that dominance 

(as measured by Factor E) is negatively related to school 

achievement at all ages up to university graduate work, and 

it is suggested that this is possibly due to the tendency 

4 7 
of docility to enhance performance in examinations 

Factor F 

Factor F is the largest factor among children, and 

is known by the title "Surgency versus Desurgency". The 

essence of high F "is a placid, unemotional realistic cheer­

fulness, with talkativeness, geniality, enthusiasm, socia-

48 bility and a witty originality" . Of this, factor, Cattell 

writes: 

As the title indicates, the extreme low endowment 
in this source trait apparently corresponds to the 
clinical syndrome of anxious hysteria and, ultima­
tely, agitated meloncholial+9 . 

Cattell writes, further: 

In some ways this factor may look like a state 
of elation-depression rather than a trait [. . .] 

47 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 1970, p. 86. 

48 R. B. Cattell, Description and Measurement of 
Personality, Yonkers-on-Hudson, World Book Company, 1946, 
p. 484. 

49 R. B. Cattell, Personality: A Systematic, 
Theoretical and Factual Study, New York, McGraw-Hill, 1950, 
p. 61. 
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but it can be said here and now that it is more 
than a state, and that the evidence points to 
its representing a steadily enduring individual 
difference^O_ 

Among occupational groups, business executives and 

directors are high in surgency, while artists, university 

51 administrators and physicists are low 

Factor G 

The seventh factor measured by the HSPQ is entitled 

"Superego Strength versus Superego Weakness". Characteris­

tics which load most highly on this factor are "persevering 

versus quitting", "responsible versus frivolous", "emotion­

ally mature versus impatient", "consistently ordered versus 

indolent" and "conscientious versus undependable". 

Subjectively, the G+ person views himself as 
correct in, and a guardian of, manners and 
morals, persevering, planful, able to concen­
trate, cautious in thinking before he speaks, 
and preferring efficient people to other com­
panions 5 2 . 

Whatever coheres in the psychoanalytic concept 
of superego strength seems to be embodied in 
this demonstrated source trait. Certainly, it 
best depicts deeply rooted concern for moral 

50 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 19 67, p. 92. 

51 Idem, ibid., p. 88. 

52 R. B. Cattell and M. D. L. Cattell, op. cit. , 
p. 30. 
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standards, for persistance of effort, and, in 
general, that tendency to drive the ego and 
restrain the id5^. 

High scores on Factor G, in typical high school 

groups, "consistently correlate positively and significantly 

with academic achievement, interest in school and peers, 

54 popularity, and election to leadership" . Conversely, 

institutionalised delinquents score below average on G, and 

5 gradually obtain higher scores as their adjustment improves 

Factor H 

Factor H is another whose title is made up of new 

terms — "Parmia versus Thretica". The definitions of these 

terms are given by Cattell in the following statement: 

The nature-nurture studies show H to have the 
highest degree of inheritance found among per­
sonality source traits, and this is supported 
by physiological findings, notably that electric 
heart records [. . . ] show a "stout-hearted-
ness" and smaller and slower reaction to star­
tle in H+ individuals. For this reason, on 
the hypothesis that the parasynthetic nervous 
system predominates in these individuals over 
the sympathetic, it has been called for short 
Parmia or the parmic temperament. The opposite 
pole has been called Thretica, because its 
essence is a high susceptibility to threat56. 

53 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 89. 

54 R. B. Cattell and M. D. L. Cattell, op, cit., p. 

55 Idem, ibid., p. 31. 

56 R. B. Cattell, The Scientific Analysis of Person-
ality, Harmondsworth, Penguin Books, 19 67, p. 97. 
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It is reported that the H+ individual tends to recall 

emotional rather than unemotional material, and that in child­

hood he tends to be labelled "lazy", probably because of his 

tendency to show little inhibition by environmental threat. 

The H- person, in contrast, tends to be shy and withdrawn . 

Factor I 

Among characteristics which load on Factor I, "Prem-

sia versus Harria", are those that have been described by 

such phrases as "demanding versus emotionally mature", 

"dependent versus independent-minded", "gentle, sentimental 

versus hard, realistic", "enjoys imaginative fancies versus 

not fanciful" and "likes to be with people versus self-

sufficient" 

It is possible that this factor consists, in fact, 

of two factors. Cattell writes: 

The essential characteristic of factor I is more 
elusive than with most source traits. There is 
every indication [. . .] that the I factor is 
really two highly "cooperative" factors requiring 
to be "split" by more exact research techniques. 
The positive loadings show primarily a tender­
hearted, sensitive, sympathetic emotionality 
and imaginativeness, with some emotional depen­
dence, gregariousness, neuroticism and timidity. 
The obverse is represented by a hardboiled, 

57 R. B. Cattell and H. W. Eber, op. cit., p. 14. 

5 8 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 1967, p. 96. 
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mature, independent, unemotional, poised indivi­
dual with some smugness, overprecision, and 
blinkered logic59. 

fi 0 
The "nature-nurture evidence" , already referred to 

in connection with Factor H, shows that 1+ is associated with 

"overprotected, and, in some cases, more fastidiously cul-
C "1 

tured homes, as well as with over-ripe cultures" , a pattern 

which is well described by the phrase "protected emotional 

sensitivity", which may be shortened to "premsia". The term 

"harria", which is applied to the negative pole of the factor, 

is derived from the phrase "hard realism". 
6 2 It is reported that the 1+ individual has, in 

various questionnaire studies, shown a dislike for crude 

people and rough occupations, a like for travel, a love of 

dramatics and a certain impracticality in general affairs. 

Factor J 

Factor J carries the title "Asthenia versus Zeppia". 

According to Cattell and Cattell, this factor has so far 

59 R. B. Cattell, Description and Measurement of 
Personality, Yonkers-on-Hudson, World Book Company, 1946, 
p. 486. 

6 0 R. B. Cattell, D. B. Blewett and J. R. Beloff, 
"The Inheritance of Personality", American Journal of 
Human Genetics, 7, 1955, 122-146. 

61 R. B. Cattell and H. W. Eber, op. cit., p. 15. 

62 R. B. Cattell and H. W. Eber, op. cit. , p. 15. 
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proved to be a difficult one to interpret. They write: 

In questionnaire responses, the J+ individual 
prefers to do things on his own, is physically 
and intellectually fastidious, thinks over his 
mistakes and how to avoid them C. . .] has pri­
vate views differing from the group, but prefers 
to keep in the background to avoid argument [. . .] 
this factor appears to be the common influence 
underlying psychasthenic behavior; hence the 
term "coasthenia" [. . . ]63# 

In some literature, Cattell uses the term "coasthe­

nia", whereas in other writings he uses the shorter term, 

"asthenia". He acknowledges that this factor needs more 

intensive research on its associations and origins 

Factor 0 

Factor 0 is described as "Guilt-proneness versus 

Confident Adequacy". Characteristics which load most highly 

on this factor include those described as "worrying versus 

self-confident", "depressed versus cheerful", "strong sense 

of duty versus expedient", "scrupulous and fussy versus does 
R 5 

not care" and "hypochondriacal versus rudely vigorous" 

It is reported in the HSPQ manual that the 0+ 

person feels overfatigued by exciting situations, has a 

63 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 32. 

64 Idem, ibid•, p. 33. 

6 5 R. B. Cattell and H. W, Eber, op. cit.. p. 37, 

66 R. B. Cattell and M. D. L. Cattell, op. cit., p. 



SURVEY OF THE LITERATURE 30 

sense of inferiority and inadequacy when dealing with the 

rough demands of daily life, becomes emotionally upset by 

pressure from authority, and prefers books and quiet inter­

ests to people and noise. 

Factor Q2 

The last three factors measured by the HSPQ belong 

to a group which shows up much more readily in questionnaire 

67 
responses than in gross behaviour . The factors discussed 

so far, on the other hand, have been demonstrated to exist 

simultaneously as patterns in behaviour ratings mady by ob­

servers and patterns in questionnaire responses. These last 

three factors have therefore been allocated "Q" designations. 

Factor Q2 is described as "Self-sufficiency versus 

Group Dependency". Responses to questionnaire items show 

a Q2+ person as one who is resolute and accustomed to making 

his own decisions. A Q2- person, on the other hand, tends 

to go with the group, places greater value on social appro-
c o 

val and is conventional and fashionable 

67 R. B. Cattell, The Scientific Analysis of Person­
ality, Harmondsworth, Penguin Books, 1967, p. 71. 

68 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 33 . 
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Occupationally, the factor is reported to be very 

6 9 high in farmers, writers and scientists . The factor is 

"a constant and very significant contributor to scholastic 

„70 success" 

Factor Q3 

The title given to Factor Q3 is "Strong Self-senti­

ment versus Weak Self-sentiment". According to question­

naire items which load on this factor, the Q3+ person "shows 

socially approved character responses, self-control, persis­

tence, foresight, considerateness of others and conscien-

71 tiousness" . It is reported that the factor is "related 

72 

strongly to success m school" 

High Q3 scores are associated with success in mecha­

nical, mathematical and productive organisational activities. 

Occupationally, the factor is strong in executives, police­

men, electricians and psychiatric technicians, in all of 
73 whom objectivity, balance and decisiveness are required 

69 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 105. 

70 Idem, ibid., p. 105. 

71 R. B. Cattell and H. W. Eber, op. cit., p. 18. 

7 2 R. B. Cattell, H. W- Eber and M. M. Tatsuoka, 
op. cit., p. 107. 

7 3 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 34. 
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The individual who makes a low score on Q3 tends to be 

uncontrolled, lax and careless of social rules, and likes 

74 to follow his own urges 

Factor Q4 

The last factor measured by the HSPQ, Factor Q4, is 

described as "High Ergic Tension versus Low Ergic Tension". 

Cattell and Cattell state that the best theoretical inter­

pretation of this factor available at present is that it 

describes excitement and tension, and reflects level of 

75 undischarged drive . People scoring high on Q4 describe 

themselves as irrationally worried, tense, irritable and in 

turmoil, whereas low scoring individuals see themselves as 

relaxed, tranquil and unfrustrated D. High-Q4 children 

feel frustrated and are sensitively aware of being criti­

cised by parents for untidiness, phantasy and neglect of 

77 good goals 

74 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit. , p. 10 6. 

75 R. B. Cattell and M. D. L. Cattell, op. cit. , 
p. 35. 

7 6 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 107. 

" 77 R. B. Cattell and M. D. L. Cattell, op. cit. , 
p. 34. 
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4. Relationships Between Cattell's Source Traits 

and General Academic Achievement 

It has already been shown that, at the university 

level, Eysenck's Extraversion dimension of personality is 

related to general academic achievement. Cattell has 

indicated that some of his primary personality factors, 

also play a part in scholastic achievement. The findings 

of a number of studies support this contention. 

78 Warburton, Butcher and Forrest , for example, 

carried out a study in which the 16PF was administered to 

one hundred English graduates who were undergoing their 

year of professional teacher-training. It was found that 

factors C, G and M were significantly correlated, at the 

5% level, with the final theory marks. Moreover, the fif­

teen non-intellective factors measured by the 16PF accoun­

ted for twenty-seven per cent of the variance of performance. 

79 

In another study, Rushton worked with 48 5 ten-

year-old English children. This sample was drawn from four­

teen schools which approximately represented the different 

78 F. W. Warburton, H. J. Butcher and G. M. Forrest, 
"Predicting Student Performance in a University Department 
of Education", British Journal of Educational Psychology, 
1963, 33, 68-80. 

79 J. Rushton, "The Relationship Between Personality 
Characteristics and Scholastic Success in Eleven-year-old 
Children", British Journal of Educational Psychology, 19 66, 
36, 178-184. 
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socio-economic strata and school-size of a large English 

county borough. Academic ability was measured by a battery 

of the Moray House tests, and personality was measured by 

Cattell's Children's Personality Questionnaire (CPQ). 

Product-moment correlations were calculated between the 

primary personality factors and each of the academic abili­

ties. The factors A, F and G were each significantly and 

positively correlated with each of the verbal, arithmetic 

and English abilities, at the 5% level. 

The 16PF was used in a recent study conducted by 

8 0 

Trent, using university freshmen . Trent had a large sam­

ple consisting of 583 men and 780 women. On the basis of 

verbal scores obtained on the Scholastic Aptitude Test of 

the CEEB, each sex was divided into three "ability" cate­

gories: low, average and high. On the basis of "Freshman 

Cumulative Grade Point Averages", each of the six sub-

samples was divided into three achievement categories: 

below average, average and above average. For each sub-

sample, a series of one-way analyses of variance was carried 

out; the object of these analyses was, for each personality 

factor separately, to test the null hypothesis that there 

80 S. J. Trent, A Study of the Relationship of 
Personality Factors to Academic Achievement, a doctoral 
dissertation presented to the Graduate Council of the 
University of Tennessee, 1968. 
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was no difference between the mean trait-scores of the three 

achievement levels. The association between each personality 

variable and level of achievement was thus examined for each 

of the six sex-ability combinations. No consistent pattern 

of personality factors emerged as being related to achieve­

ment, although Factor F was associated with a significant 

F-ratio on three occasions and Factor 0 appeared twice. In 

any case, it is doubtful whether the findings of the Trent 

study are very reliable in view of the extreme imbalance 

between some of the treatment group sizes (within a sub-

sample) . 

A sample consisting of 144 seventh and eighth grade 

students was used in part of a study conducted by Cattell, 

81 Sealy and Sweney . The students were given the IPAT Culture 

Fair Intelligence Test (CF), the HSPQ, and a standard scho­

lastic achievement test. School marks were available also. 

There were thus two sets of measures of scholastic achieve­

ment. Multiple correlations were calculated between each 

set of achievement measures and various combinations of 

predictors, with the following results. The CF accounted 

for twenty-five per cent of the variance of the standard 

achievement variable, the thirteen non-intellective HSPQ 

81 R. B. Cattell, A. P. Sealy and A. B. Sweney, 
"What Can Personality and Motivation Source Trait Measure­
ments Add to the Prediction of School Achievement?", British 
Journal of Educational Psychology, 1966, 36, 280-295. 
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traits accounted for twenty-seven per cent, and the CF and 

the thirteen non-intellective HSPQ factors accounted for 

sixty-two per cent when used together as predictors. When 

school marks were used as measures of achievement, twenty-

three per cent of the variance was accounted for by the CF, 

thirty-six per cent by the thirteen non-intellective HSPQ 

traits, and fifty-six per cent by both sets of predictors 

together. This suggests that fluid intelligence (which is 

measured by the CF) and non-intellective personality are 

essentially different things, and that each accounts for 

about one quarter of the variance of scholastic performance. 

8 2 A study reported by Cattell and Butcher involved 

an urban sample containing 153 junior high school students, 

and a rural sample of 124 junior high school students. The 

students were given the Primary Mental Abilities Test (PMA), 

the HSPQ, the IPAT Culture Fair Intelligence Test (CF) and 

the Stanford Achievement Test (SAT). Factor B of the HSPQ 

(General Intelligence versus Mental Defect) accounted for 

37.5 per cent of the variance of achievement in the urban 

sample and for 26.0 per cent in the rural sample. The 

addition of the rest of the HSPQ variables increased the 

proportions to 47.5 per cent and 37.2 per cent, respectively. 

82 R. B. Cattell and H. J. Butcher, The Prediction 
of Achievement and Creativity, Indianapolis, Bobbs Merrill, 
1968, Chapter 10, pp. 181-200. 
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The addition of the non-intellective factors of the HSPQ 

thus produced an increase of about ten per cent in the pro­

portion of the variance of achievement accounted for. The 

results do not indicate the relative contributions of the 

respective traits, and it is possible that a few traits 

account for substantial parts of the increase and that 

others account for virtually none. 

When measures of primary mental abilities were 

brought into the calculations, the CF and the PMA together 

accounted for 44.9 per cent of the variance of achievement 

in the rural sample. The addition of the HSPQ variables 

increased this proportion to 54.8 per cent. In the urban 

sample, the respective proportions were 51.8 per cent and 

62.4 per cent. The HSPQ, of course, contains Factor B, 

which is reported to measure, essentially, crystallised 

8 3 general ability . The addition of Factor B is thus unlikely 

to have added much to the proportion of the variance of 

achievement, since Factor B and the PMA variables measure 

essentially the same thing. The increase in proportion 

must therefore have been due chiefly to the non-intellec­

tive factors of the HSPQ. 

83 R. B. Cattell and M. D. L. Cattell, Handbook for 
the High School Personality Questionnaire, Champaign, IPAT, 
1969, p. 28. 
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For the urban sample, additional information was 

reported. The factors A, D, E, G, Q2 and Q3 together ac­

counted for 13.0 per cent of the variance of achievement, 

the addition of the rest of the non-intellective HSPQ 

variables increased this proportion to 22.1 per cent, and 

the further addition of Factor B produced a further increase 

of the proportion to 47.5 per cent. 

An inspection of the information produced by this 

study shows that, in general, the addition of the non-intel­

lective HSQP variables to intellective predictors, such as 

the CF or Factor B, produces an increase of the proportion 

of the variance of achievement accounted for, of about ten 

per cent. This is considerably less than the twenty-five 

per cent suggested by Cattell, Sealy and Sweney, but is, 

nevertheless, not insubstantial. With the urban sample, 

on the other hand, a relatively large proportion of the 

variance of achievement was accounted for by only six of the 

non-intellective factors together. It is possible, however, 

that the urban sample was a "lucky sample", since the data 

for the rural sample indicates that the HSPQ variables 

would be unlikely to account for such a high proportion of 

the variance of achievement. 

Taken as a whole, the studies reviewed in this section 

indicate that Cattell's source traits of personality may in­

deed be used as predictors of general scholastic performance. 
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5. Personality Differences Among Individuals 

Working in Different Academic Areas 

In the handbook for the 16PF, personality profiles 

for many different occupations are given . These profiles 

are different from occupation to occupation, and comparisons 

reveal interesting trait differences between persons in one 

occupation and those in another occupation. 

For instance, the profiles for chemists and chemical 

8 5 
engineers, and for writers, are reproduced below 

mean 
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chemical engineers 

Figure 1. Personality Profiles for Chemists and Chemical 
Engineers and for Writers 

84 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
Handbook for the Sixteen Personality Factor Questionnaire, 
Champaign, IPAT, 197 0, Chapter 12. 

85 Idem, ibid., pp. 216 and 227. 
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Striking differences between these groups can be 

observed from the profiles, for the traits E, G, I, M and 

Q4. In general terms, writers tend to be more dominant, 

tender-minded, tense and imaginative than chemists and 

chemical engineers. Writers of fiction tend to be interes­

ted in people and in literary styles; chemists, on the other 

hand tend to be interested in the more impersonal realm of 

the sciences. In short: the academic inclinations of these 

two groups tend to be in different areas. 
O c 

In a study involving the 16PF, Roe and Siegelman 

obtained samples of men who were committed to engineering 

(N = 22) ox1 social work (N = 24) as a lifetime occupation, 

and whose jobs in these fields were not primarily adminis­

trative. Measures on all the 16PF factors were obtained. 

An inspection of the data reveals that the samples were 

significantly different, at the 5% level, on factors A, F, 

H, Q2 and Q3. The engineers made lower scores than the 

social workers on factors A, F and H, and higher scores on 

factors Q2 and Q3. 

A number of studies have been conducted in order to 

demonstrate that university students who are in departments 

as widely separated as the humanities and the. sciences differ 

86 A. Roe and M. Siegelman, "The Origin of Interests", 
APGA Inquiry Studies, Washington, American Personnel and 
Guidance Association, 1964. 
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in various aspects of personality. Such a study, designed 

to compare personality characteristics of engineering majors 

87 and liberal arts majors was carried out by Trent and Athey 

Samples consisted of male students who had persisted in col­

lege for four years. There were 107 engineering majors and 

376 liberal arts majors. The study was conducted at the 

Center for the Study of Higher Education at the Berkeley 

campus of the University of California. Several attitudinal 

scales from the Center's Omnibus Personality Inventory were 

administered to the samples. The scores of three scales 

were combined to yield measures of intellectual disposition; 

other scales gave measures of manifest anxiety and "flexi­

bility and open-mindedness in thinking". Analysis of the 

responses revealed that the engineering students were much 

less flexible and open-minded in their thinking, and mani­

fested less anxiety, than the liberal arts students. The 

8 8 manual for the instrument used, however, is not published , 

and in the absence of any data about the psychometric pro­

perties of its scales, the reliability of the results of 

the study is unknown. 

87 J. W. Trent and I. J. Athey, Dispositional Differ­
ences Between Technology and Liberal Arts Majors, paper pre-
sented at the Annual Conference of the California Educational 
Research Association, 1965. 

88 M. L. Goldschmid, The Prediction of College Major 
in the Sciences and the Humanities by Means of Personality 
Tests, a doctoral dissertation presented to the Graduate 
Division of the University of California, 1965. 
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8 9 

Gallese , using the Minnesota Multiphasic Person­

ality Inventory (MMPI), conducted a study involving 298 male 

engineering students. Their mean scores on the MMPI varia­

bles were compared with those of over five thousand "general" 

male students. The engineers made a reliably higher mean 

score on the K scale, and significantly lower mean scores on 

all the other scales except the Pa scale, than did male stu­

dents in general. The most marked differences were found 

on the Mf and Ma scales. These findings indicate that engi­

neers tend to be more masculine in their interests and less 

interested in people than are students in general. 

Personality differences between recent graduates in 

90 the physical and social sciences were investigated by Field 

In this study, twenty-nine matched pairs were used, matching 

being on age and intelligence (measured by the Otis Intelli­

gence Scale). Experimental subjects were recruited by tele­

phone or by personal contact. A "self concept test", based 

on the five personality traits consistently isolated by 

Fiske, was administered. The traits measured by the test 

89 A. J. Gallese, Personality Characteristics and 
Academic Achievement in School of Engineering Students, a 
doctoral dissertation presented to the Faculty of the Gradu­
ate School, University of Minnesota, 19 58. 

9 0 L. W. Field, Personality Correlates of College 
Achievement and Major Areas of Study, a doctoral disserta-
tion presented to the Faculty of the Graduate School, 
University of Houston, 1954. 
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are referred to as "Social Adaptability", "Inquiring Intel­

lect", "Emotional Control", "Conformity" and "Confident Self-

expression". For each of these factors, a Student t test 

was carried out to test the null hypothesis that there was 

no difference between the mean score of the physical scien­

tists and that of the social scientists. Emotional Control 

and Conformity produced differences which were significant 

at the 5% level. 

The Emotional Control factor of the test is reported 

91 by Field to be characterised by descriptions such as "un-

shakeable", "self-sufficient", "placid" and "limited overt 

social expression at one pole, and by "easily upset", "depen­

dent", and "marked overt emotional expression" at the other 

pole. The other significant factor, Conformity, is reported 

as being related to obeying the social mores. The study 

thus indicates that recently graduated physical scientists 

exercise more social control and are more conformist as far 

as social standards are concerned. These findings, however, 

must be viewed with caution in view of the smallness of the 

samples, the method of recruitment, and since no psychome­

tric properties of the "self concept test" were reported. 

A comparison of the personalities of students in 

Arts courses and Sciences courses was part of a study carried 

91 L. W. Field, op. cit., p. 51. 
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92 out by Drevdahl . The experimental subjects were fifty-two 

graduate or advanced undergraduate students from several of 

the science and arts departments of the University of Nebraska. 

The students were divided into two groups according to whether 

they were from science or arts departments, and were given the 

16PF. The proportion of the students in each of the groups is 

not indicated in the report. For each of the traits measured 

by the 16PF, an F test was carried out to test the null hypo­

thesis that there was no difference between the mean score of 

the arts group and that of the science group. Differences, 

significant at the 1% level, were found for Factor I and 

Factor M, indicating that the arts students were more premsic 

(tender-minded) and more autic (imaginative and Bohemian) than 

the science students. A multivariate analysis of variance 

might have produced some interesting results, although the 

investigation of personality differences was not the main pur­

pose of the study. 

The studies reviewed so far have indicated that per­

sonality differences exist between arts students and students 

in science and technology. Unfortunately, different person­

ality instruments have been used, and it is difficult to 

assess the similarity of similar-sounding characteristics. 

In addition, each of the studies has dealt with arts students 

92 J. E. Drevdahl, "Facts of Importance for Creati­
vity", Journal of Clinical Psychology, 1956, 12, 21-26. 
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and science students as if they were members of mutually 

independent categories. An interesting departure from this 

procedure was taken in a study, carried out with university 

students, by Goldschmid93. 

Rather than assuming a single dimension with the 

humanities at one end and the sciences at the other, Gold­

schmid set up two continua, one for "sciences" and one for 

"humanities". Fifty-five major fields of study were selec­

ted so as to include.the major departments which existed 

in most colleges and universities, to consist of fields in 

which both men and women tend to major, and to represent as 

wide a spectrum of the "science-to-humanities continuum" as 

possible. Two rating forms, Form A and Form B, were com­

pleted by eleven groups of judges consisting of counsellors , 

professors and upper division students majoring in a wide 

variety of subjects at the University of California. Form A 

dealt with the science continuum, and consisted of fifty-four 

pairs of subjects, Physics being paired with each other sub­

ject in turn. Raters were asked to divide one hundred points 

between the members of each pair of subjects, according to 

the degree of "science" that was perceived as being in each. 

9 3 M. L. Goldschmid, The Prediction of College Major 
in the Sciences and the Humanities by~~Means of~Personality 
Tests, a doctoral dissertation presented to the Graduate 
Division of the University of California, 1965. 
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Form B dealt with the humanities continuum, each subject 

being paired with Philosophy. The agreement among the data 

provided by the various groups for each of the forms was 

very good, no correlation between any two sets of ratings 

being below 0.90. The various subjects were allocated 

positions along the science continuum and along the humani­

ties continuum by a method referred to as the constant-sum 

method. The scale value of each subject on each continuum 

94 is included in Goldschmid's report . In particular, it is 

noted that Mathematics, Physics and Chemistry occupied high 

positions on the sciences continuum, while English, History 

and Foreign Languages occupied high positions on the human­

ities continuum. 

The purpose of Goldschmid's study was to relate 

measured personality traits to his continua of science and 

the humanities. For this purpose, he obtained a number of 

samples, each of which had been measured by a different 

personality instrument, the data of which were available 

at a number of different universities. In this way, data 

from the following instruments were collected (the numerals 

in parentheses indicate the numbers in the samples): the 

California Psychological Inventory (507), the Minnesota 

Multiphasic Personality Inventory (345) , the Myers-Briggs-

Type Indicator (122), and the Omnibus Personality Inventory (470). 

94 M. L. Goldschmid, oj^_c_it. , p. 28. 
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Each sample was divided into two sub-samples; one of these, 

containing two-thirds of the original sample, was used to 

set up regression equations, and the other was used for 

cross-validation. The "score" of each student's major sub­

ject on each continuum was found. 

For each sample, two regression equations were estab­

lished. One of these equations had science continuum 

scores as the criterion variable, the other had humanities 

continuum scores. In each case, the variables measured by 

the relevant personality instrument were used as independent 

variables . 

In the equations relating to the CPI variables, the 

equation predicting a student's standing on the humanities 

continuum contained three variables, Do, Sp and Fe, which 

were included in the science equation also, but with rever­

sed signs. These variables are named Dominance, Social 

Presence and Femininity, respectively. The interpretation 

of these findings was that students who were high on the 

science continuum (and low on the humanities continuum) ten­

ded to lack dominance and social initiative, and were robust, 

decisive and masculine. Students having high schores on the 

humanities continuum tended to have the opposite characteris­

tics . 

In connection with the MMPI, it was found that stu­

dents who scored high on the science continuum tended to 
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score high on the MMPI K and Si scales and low on the Mf 

scale, whereas those with high humanities scores had the 

opposite tendencies. It was thus interpreted that students 

with high science scores tended to be prudent, reserved and 

clear-thinking, action-oriented and to have a limited range 

of interests, and be shy in social contexts. 

Analyses^ involving the Myers-Briggs-Type Indicator 

showed that a student scoring low on Extraversion would tend 

to major in the sciences, and that a student who scored high 

on Intuition and on Perception would be likely to major in 

the humanities. 

The equations developed with the variables measured 

by the Omnibus Personality Inventory had three variables in 

common, but with opposite signs. These were TO (technical 

orientation) and SI ( lack of social interest), which were 

positive in the science equation, and TI (theoretical inter­

est), which was positive in the humanities equation. 

It was reported that high scores on the TO scale 

indicated an interest in science and the tendency to use a 

logical, rational and realistic approach to problems, where­

as low scores were associated with a preference for intui­

tive, imaginitive thought. The TI scale was reported to be 

associated with a liking for reflective thought, especially 

of an abstract nature, and a tendency to express interest in 

a wide variety of areas. The person scoring low on the TI 
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scale tended to have interest in immediate and practical 

concerns. An individual scoring low on the SI scale was 

reported as seeking social contacts and gaining satisfaction 

from them, whereas a high scorer on this scale displayed 

little interest in people and social contacts. Typical 

candidates for graduation in the sciences were thus charac­

terised as being interested in scientific activities, dis­

playing little interest in social activities, and tending 

to evaluate ideas on the basis of their practical, immediate 

application. 

The precise nature of the qualities measured by the 

scales of the various instruments is, of course, unknown. 

There are certainly indications, however, that those who are 

interested in the sciences tend to be socially withdrawn, 

have narrower fields of interest and to be practically-minded 

in comparison with students of the humanities. 

6. The HSPQ Factors and Scholastic Performance 

So far in this chapter, a number of personality 

characteristics has been shown to relate to general scho­

lastic performance. In addition, certain characteristics 

have been identified as discriminators between those who 

are involved in the humanities and those who are involved 

in the sciences. 
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In this section, each of the personality factors 

measured by the HSPQ will be examined in turn with a view 

to categorisation, as follows. The review of the litera­

ture has indicated that some factors should be discrimina­

tors between those whose general scholastic performance is 

high and those whose general scholastic performance is poor. 

Such factors will be assigned to a general performance cate­

gory. The evidence indicates that other factors should be 

discriminators between those who are inclined towards the 

humanities and those who are inclined towards the sciences. 

These factors will be assigned to a humanities-sciences cate­

gory. It may prove impossible, of course, after examination, 

to place some factors in either category. Such uncategorised 

factors will be referred to as "omitted factors". 

Factor A 

Factor A is characterised by a rigid, cold, precise 

objective and critical person at the negative pole, and by a 

soft-hearted, easygoing, warm, trustful, adaptable individual 

at the positive pole. 

Roe and Siegelman found engineers and social workers 

to differ significantly on Factor A. Goldschmid showed a 

tendency for university students who were majoring in subjects 

which were high on his science continuum to be cold, precise 

and critical. 
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Cattell, moreover, reports that electricians and 

research scientists are among the lowest-scoring occupations 

for Factor A. 

It thus appears that individuals who are involved 

in the sciences tend to make higher scores than those who 

are involved in the humanities. Factor A is thus assigned 

to the humanities-sciences category. 

Factor B 

The Intelligence versus Mental Defect source trait 

is probably related to academic performance in general. 

This factor is not, however, a non-intellective personality 

trait, and will thus be omitted from further discussion. 

Factor C 

High scores on Factor C are associated with stability, 

calmness and ability to adjust to facts. There is no reason 

to believe that these characteristics are related to one sub­

ject, or group of subjects, more than to any other. Each 

characteristic is, however, surely associated with scholastic 

performance; the individual who is stable and calm is much 

less likely to be upset by examinations than the person who 

is unstable and turbulent, and is thus likely (all else 

being equal) to perform at a higher level. 
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The characteristics associated with low scores on 

Factor C, tendency to give up, perturbability and emotional 

instability, would appear to be related to poor scholastic 

performance, but are not likely to be more detrimental in 

one area than in another. 

The study of Warburton, Butcher and Forrest indica­

ted that teacher-trainees who scored high marks in their 

final theory examinations tended to have high scores on 

Factor C. 

It seems probable, therefore, that Factor C will 

discriminate between high and low general performers, indi­

viduals with high scholastic performance having high scores 

on Factor C also. This factor is thus assigned to the gene­

ral performance category. 

Factor D 

None of the studies which has been reviewed has 

indicated that Factor D (Excitability versus Phlegmatic 

Temperament) is a predictor of general scholastic perfor­

mance. Neither has the factor been demonstrated to be 

one which distinguishes between those with humanities and 

sciences interests. This may, of course, be because most 

of the studies in question have employed the 16PF rather 

than the HSPQ, Factor D being excluded from the more senior 

instrument. In the case of studies in which other instruments 



SURVEY OF THE LITERATURE 53 

have been used, relevant characteristics similar to those 

which make up Factor D have not been identified. 

Characteristics which load on Factor D include 

"attention-getting versus complacent", "excitable versus 

deliberate", "prone to jealousy versus not easily jealous" 

9 5 and "self-assertive versus self-effacing" . None of these 

dichotomies appears to be strongly related to either gene­

ral scholastic performance or orientation towards the huma­

nities or the sciences in particular. 

Factor E 

Characteristics associated with the positive pole 

of Factor E include "assertive", "independent-minded" and 

unconventional". The negative pole of the factor is asso­

ciated with characteristics such as "submissive", "dependent" 

and "conventional". 

The individual who is assertive and independent-

minded is likely to master the material which he is studying. 

Dominance, the positive pole of Factor E, may therefore be 

associated with general scholastic performance. On the other 

hand, the expressive, self-sufficient person seems likely 

to perform well scholastically. These two descriptors are 

associated with the negative pole of Factor E, Submissiveness. 

95 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 84. 



SURVEY OF THE LITERATURE 54 

Theoretical considerations thus indicate that both poles of 

Factor E are associated with general academic performance. 

As far as involvement in the humanities or the 

sciences is concerned, Trent and Athey demonstrated engi­

neering students to be inflexible in their thinking. An 

inflexibly-thinking individual tends to be independent-

minded and assertive, rather than dependent and submissive. 

It was thought that the finding of Trent and Athey indica­

ted that engineers should make high scores on Factor E. 

On the other hand, Field showed science majors to be con­

formist, and Goldschmid showed them to be conventional. 

Conventionality is a characteristic of the negative pole 

of Factor E, and submissiveness and dependency characteris­

tics of the conformist. On the other hand, the profiles 

for writers and chemical engineers show that writers tend 

to score higher on Factor E than do chemical engineers. 

There thus appears to be conflicting information as to 

whether Factor E will discriminate between humanities-ori­

ented people and those who are oriented towards the sciences. 

Factor E will therefore remain uncategorised, and thus be­

comes an omitted factor. 

Factor F 

Goldschmid's study demonstrated that the humanities, 

are seen as dealing primarily with people and abstraction, 
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and that the sciences are viewed as dealing mainly with 

theory and method, and least of all with people. The posi­

tive pole, Surgency, of Factor F is loaded by such charac­

teristics as "talkative", "cheerful", "expressive" and 

96 "reflects the group" . These are indeed manifestations 

of the individual who is interested in people. Opposite 

characteristics, which are associated with the Desurgency 

pole of Factor F, include "silent", "introspective", "so-

97 cially cautious" and "incommunicative" . These indicate 

a lack of interest in other people, and are commonly asso­

ciated with individuals who are more concerned with theore­

tical or practical matters rather than with people. 

Analysis of data from Roe and Siegelman's study 

indicated that engineers, who tend to be scientifically 

oriented, scored significantly lower on Factor F than did 

social workers, who, in general tend to have inclinations 

in the opposite direction. 

There appears to be little evidence to indicate 

that Factor F might discriminate between individuals with 

high general scholastic performance and those with poor 

general performance. 

96 R. B. Cattell, H. W- Eber and M. M. Tatsuoka, 
op. cit., p. 87. 

97 Idem, ibid., p. 87. 
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Factor F is thus assigned to the humanities-sciences 

category, with the expectation that those inclined towards 

the humanities will make higher scores on the F scale than 

will individuals who are inclined towards the sciences. 

Factor G 

The positive pole of Factor G, High Superego Strength, 

is composed of such characteristics as "persevering", "res­

ponsible", "consistently ordered" and "conscientious". All 

tend to be associated with good scholastic performance in 

general. The opposite characteristics, "quitting", "indolent" 

and "undependable", tend to be associated with poor general 

academic performance. There is no reason to believe that any 

of these traits is associated with interest in one academic 

area rather than another. 

Support for the contention that Factor G is a pre­

dictor of general scholastic performance comes from the 

study of Warburton, Butcher and Forrest, who found that 

teacher-trainees who made high marks in their final theory 

examinations obtained high scores on Factor G also. In 

addition, a "school achievement" profile which is reproduced 

9 8 in the HSPQ handbook shows that this factor is highly 

related to general performance in school. As mentioned 

9 8 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 47. 
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earlier, high scores on Factor G, in typical high school 

groups, consistently correlate positively with academic 

achievement and interest in school. 

Factor G is thus assigned to the general performance 

category. 

Factor H 

It was reported earlier that the individual who makes 

high scores on Factor H tends to be labelled "lazy" during 

childhood, probably because of his tendency to show little 

inhibition by environmental threat. This tendency could be 

expected to cause such an individual to perform at a lower 

level in school, because of his apparent indifference to the 

possible consequences. The degree of depression of perfor­

mance level due to this characteristic may, of course, be 

very small, and it would perhaps be incautious to make hypo­

theses without some additional pointers. 

Characteristics which load on Factor H include 

"adventurous, likes meeting people versus shy, withdrawn", 

"friendly versus apt to be embittered", "responsive, genial 

versus emotionally cautious" and "emotional and artistic 

99 interests versus restricted interests" . Cattell reports 

99 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 91. 
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that the 

H- individual reports himself to be intensely 
shy, [. . .] slow and impeded in expressing 
himself, [. . .] disliking occupations with 
personal contacts, . . . 10° 

Gallese demonstrated that engineering undergraduates 

were less interested in people than students in general, and 

Goldschmid showed that students who were majoring in science-

type subjects lacked social initiative, had little interest 

in social activities, and had limited ranges of interests. 

These characteristic, although not exactly equal to those 

which are known to be associated with the negative pole of 

Factor H, do suggest the personality of the H- individual. 

The data of Roe and Siegelman, moreover, demonstrate a 

significant difference between the mean scores, on Factor H, 

of engineers and social workers. 

Factor H is thus assigned to the humanities-sciences 

category. The evidence indicates that individuals who are 

inclined towards the humanities should make higher scores 

on the H scale than those inclined towards the sciences. 

Factor I 

Characteristics such as "acts on practical, logical 

evidence", "hard (to the point of cynicism)", "unaffected 

100 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 91. 
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by fancies" and "has few artistic responses (but not lacking 

in taste)" may all be associated with individuals who are 

concerned with calculations and theories rather than with 

people and cultures. All are associated with the negative 

pole of Factor I, Harria . The positive pole of this 

factor is associated with such characteristics as "gentle, 

sentimental", "enjoys imaginative fancies" and "likes to 

be with people". Such traits may be associated with those 

who are interested in people, rather than in theories and 

objects. 

Drevdahl demonstrated that Arts students made sig­

nificantly higher scores on Factor I than did their peers 

in departments of science. In their study, which compared 

engineering majors with liberal arts majors, Trent and 

Athey found that the engineers tended to have much more 

interest in practical matters than did the arts students, 

thus indicating that the engineers were less "fanciful". 

In addition, the study of Goldschmid indicated that science 

students tended to evaluate ideas on the basis of their 

practicability. 

There is thus no reason to believe that Factor I is 

associated with general scholastic performance. 

101 R. B. Cattell, H. W, Eber and M. M, Tatsuoka, 
op. cit. , p. 93. 
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Factor I is thus assigned to the humanities-sciences 

category. Individuals who are inclined towards the humani­

ties would be expected to make higher scores on this factor 

than would those who are inclined towards the sciences. 

Factor J 

It was mentioned earlier that in questionnaire 

responses, the J+ individual preferred to do things on his 

own, was physically and intellectually fastidious, and ten­

ded to think over his mistakes and how to avoid them. It 

might thus be thought that a high score on Factor J would 

be associated with a higher level of scholastic performance. 

The profile for school achievement, given in the HSPQ hand-

102 book, however, indicates that there is no relationship 

None of the studies surveyed has touched on Factor J, since 

this factor is measured by the HSPQ but not by the 16PF. 

Insufficient evidence has been encountered to suggest that 

Factor J might discriminate among individuals having dif­

ferent academic orientations. This factor is thus unas-

signed to either category, and becomes an omitted fac­

tor. 

102 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 47. 
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Factor 0 

A survey of the characteristics associated with the 

respective pole of the Guilt-proneness versus Confident 

Adequacy factor indicates that this trait is related to 

general s'cholastic performance. The secure, self-confident 

individual, who would make a low score on Factor 0, would 

seem much more likely to succeed at academic work than the 

person who is apprehensive and worrying. The school achieve­

ment- profile in the HSPQ handbook, moreover, indicates that 

Factor 0 is negatively related to achievement, although the 

relationship may not be significant. 

It seems unlikely that persons with different academic 

orientation would be distinguished by Factor 0. 

Factor 0 is thus assigned to the general performance 

category. High general performers would be expected to make 

lower scores on the 0 scale than individuals who have high 

general scholastic performance. 

Factor Q2 

Factor Q2, "Self-sufficiency versus Group Dependency", 

was reported to be very high among writers and scientists. The 

person who scores highly on this factor tends to be resolute 

and accustomed to making his own decisions; low scorers on 

Q2 tend to be conventional and fashionable. Self-suffici­

ency, Q2+, is a characteristic which would assist a student 



SURVEY OF THE LITERATURE 62 

in attaining a high level of scholastic performance, because, 

in examinations and tests, he relies very much on his own 

resources. Indeed, Cattell reported Factor Q2 to be a cons­

tant and very significant contributor to scholastic success. 

Factor Q2 is thus placed in the general performance 

category. Those with high general scholastic performance 

are expected to make higher Q2 scores than those with a low 

level of general performance. 

Factor Q3 

The person who scores high on the Q3 scale tends to 

be persistent, conscientious and able to exercise self-con­

trol . At the opposite pole is the individual who is uncon­

trolled, lax, and careless of social rules, and who tends 

to follow his own urges. It would seem that the charac­

teristics associated with Q3 are attributes which would 

help a student to perform well scholastically. It was re­

ported, in fact, that the factor was related strongly to 

success in school. 

In the study of Roe and Siegelman, however, engineers 

were found to have higher scores on Factor Q3 than social 

workers. 

Factor Q3 is assigned to the general performance 

category, there being more evidence in favour of this clas­

sification than of the alternative one. It is expected 
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that high-performing individuals would make higher scores 

on the Q3 scale than would people with low general scholas­

tic performance. 

Factor Q4 

None of the studies reviewed has indicated evidence 

which might support the belief that Factor Q4 is related 

to academic success, or to interest in different scholastic 

areas. The factor is labelled "High Ergic Tension versus 

Low Ergic Tension"; ergic tension is evident in an indivi­

dual who describes himself as being irrationally worried, 

tense, irritable, anxious and in turmoil. It is possible 

that such characteristics would tend to act against an indi­

vidual as far as examination performance is concerned. On 

the other hand, characteristics such as "relaxed" and "tor­

pid", which are associated with the negative pole of the 

factor, may tend to prevent a student from learning effici­

ently in the first place. 

No evidence has been reviewed that suggests that 

Factor Q4 might be related to interest in any particular 

academic area, and it is difficult to see why ergic tension 

should be so related. 

Factor Q4 is therefore assigned to neither the 

general performance category nor the humanities-sciences 

category, and is thus an omitted factor. 
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In summary: the non-intellective personality factors 

measured by the HSPQ have been divided into three groups. The 

general performance category, containing those factors which 

are hypothesised to be predictors of general scholastic per­

formance, is made up of factors C, G, 0, Q2 and Q3. Factors 

which are hypothesised to be discriminators between indivi­

duals who are inclined towards the humanities and those who 

are oriented towards the sciences have been placed in the 

humanities-sciences category; this group contains factors 

A, F, H and I. The remaining factors, having been assigned 

to neither of the above categories, form the third group, 

and are known as omitted factors. 

7. The Problem 

Undergraduates are usually separated into specialised 

areas of study, such as Arts and Sciences, which are related 

to their particular academic orientations. At the high 

school level, on the other hand, students in the academic 

courses are not divided into such groupings. Except possi­

bly in the very senior years, they tend, rather, to study 

all the basic subjects. This is not to say that all high 

school students are equally inclined towards, or do equally 

well in all subjects. The level of performance of a high 

school student in a particular subject does, however, tend 

to reflect his interest in that subject. Moreover, a 
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student who, at high school, does very well in English and 

History but only moderately well in Mathematics and Science 

tends to enter an Arts faculty rather than a Science or 

Engineering faculty at the university level. University 

students who major in the sciences, on the other hand, un­

doubtedly have an orientation towards the sciences, which, 

in general, is manifest at the senior high school level. 

It has been postulated that certain of Cattell's 

source trails of personality will predict general academic 

performance, and that others will discriminate between 

students, at the university level, who are oriented towards 

the sciences and those who are inclined towards the arts. 

At senior high school level, orientation towards a 

subject is very often reflected by performance in that sub­

ject. It is hypothesised, therefore, that the personality 

traits which have already been named in association with 

field of academic interest among university students will 

discriminate between senior high school students who per­

form well in "humanities" subjects and those who do well 

in "the sciences". 

The problem is to answer the following questions, 

as they relate to senior high school students who are in 

university-preparatory courses. Will Cattell's personality 

factors C, G, 0, Q2 and Q3 discriminate between students 

who perform well in general and those who do poorly in 
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their school subjects? Will the factors A, F, H and I 

discriminate between students who perform well in "arts" 

subjects (but not in "science" subjects) and those who 

perform well in "science subjects (but not in "arts" sub­

jects)? 

In concordance with the implications of these 

questions, the following experimental hypotheses are for­

mulated . 

1. Factors C, G, 0, Q2 and Q3 will discriminate between 

senior high school students who have high scholastic 

performance in general and those who perform poorly 

in school; students who perform well will tend to 

make higher scores on factors C, G, Q2 and Q3, and 

lower scores on Factor 0, than will students who per­

form poorly. 

2. Factors A, F, H and I will discriminate between students 

who are oriented towards the humanities and those who 

are oriented towards the sciences; students who are 

inclined towards the humanities will tend to make higher 

scores on all four factors than will those who are in­

clined towards the sciences. 

In this chapter, each of Cattell's primary factors 

of personality was described. Evidence was presented to 

show that measures on various personality characteristics 

have been successfully used to predict general academic 
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performance, and that others have been used to discriminate 

between people who are oriented towards the humanities and 

those who are inclined towards the sciences. Five of the 

traits measured by Cattell's HSPQ were hypothesised to be 

predictors of general scholastic performance at the high 

school level. 

Four more were hypothesised as being discriminators 

between students who are inclined towards the humanities 

subjects and those who are inclined towards the science 

subjects. 



CHAPTER II 

DESIGN OF THE STUDY 

In the present chapter are described the research 

population, the High School Personality Questionnaire, the 

collection of the data and the establishment of criterion 

groups. The chapter concludes with the postulation of two 

sub-hypotheses, each being a re-statement, in more precise 

terms of one of the experimental hypotheses given in 

Chapter I. 

The testing of the experimental hypotheses stated 

at the end of Chapter I necessitated the establishment of a 

number of criterion groups. Because students were drawn 

from a number of schools, and since four different school 

subjects were involved, it was decided to establish, within 

schools, an upper and a lower performance group for each 

subject. The object in doing this was to avoid the neces­

sity for combining marks across schools or across subjects. 

The establishment of these extreme performance groups, and 

their definition, are described in this chapter. High 

general performers were then simply defined as those students 

who were in the upper performance groups for all four sub­

jects under investigation; low general performers were simi­

larly defined as those who were in all four lower performance 

group. The criterion groups needed for the examination of 

the first experimental hypothesis were thus obtained. 
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For the examination of the second experimental 

hypothesis, another pair of criterion groups was necessary. 

These groups were called the humanities-oriented group and 

the sciences-oriented group, respectively. They are defined 

later in the chapter. 

Following the definition of the various criterion 

groups, more exact sub-hypotheses, corresponding to the 

experimental hypotheses., were formulated. After the state­

ment of these hypotheses, the chapter concludes with a brief 

description of the planned analytic procedures. 

1. The Research Population 

The Ottawa Board of Education administers the high 

schools situated in the City of Ottawa. In the year 197 0-

1971, seventeen of these schools were English-speaking; the 

rest were French-speaking. Courses offered by the Board are 

entitled "Arts and Science", "Business and Commerce" and 

"Science and Technology". All three categories are offered 

in the "Four-Year Program'' and in the "Five-Year Program". 

Five-year programmes are intended to "prepare the student 

for admission to university or other post-secondary educa­

tion, or for employment which requires advanced standing" . 

The Arts and Science Five-Year Program offers general 

1 J. Keith, Courses 1970 -_71__0 ffered _in_ Secondary 
Schools, Ottawa Board of Educacion, 1970, p. 12. 
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academic courses in grades nine to thirteen. Students 

enrolled in the latter course were selected for the study-

Five-Year Arts and Science students in grade nine 

are required to take English, history, geography, physical 

2 education, mathematics, science and French . In grade ten, 

only English, history and physical education are compulsory, 

although most students take mathematics, science and French 

as well. In the higher grades, only English and physical 

education are compulsory. In grades nine and ten, therefore, 

most students take English, history, mathematics, science 

and French. A number of students in the Ottawa area, how­

ever, come from families which speak both English and French, 

with the result that some students study French as a second 

language, whereas some do not. French was therefore excluded 

from the study, which was thus restricted to students enrol­

led in English, history, mathematics and science classes. 

In order to exercise some measure of control over age, 

it was decided to base the study on students who were at the 

same grade level. Students in grade nine, the first year of 

senior high school, are often experiencing a period of adjust­

ment. It was therefore decided to use students from grade 

ten. The restriction of the study to a grade ten population 

made it necessary to draw students from a number of schools. 

2 J. Keith, Courses 197 0-71 Offered in Secondary 
Schools, Ottawa Board~of Education, 1970, p. 13. 



DESIGN OF THE STUDY 71 

Procedures for reporting marks differ from school to 

school. Some schools award marks; others classify students 

into categories designated by letters; some use a combination 

of the two systems. Most schools report marks three times 

during the school year: near Christmas, near Easter and in 

June. In many schools, however, a student who has been 

awarded satisfactory marks at Christmas and at Easter may be 

exempt from examinations leading to June marks. Thus, only 

Christmas marks and Easter marks are necessarily obtained 

directly by the student. In order to facilitate the state­

ment of meaningful definitions of the extreme performance 

groups, only schools for which numerical assessments were 

available at Christmas and at Easter were included in the 

study. 

The students of seven schools satisfied the condi­

tions described above. Of these, five subsequently agreed 

to allow research to be carried out with their students. 

These schools were: Brookfield High School, Hillcrest High 

School, Lisgar Collegiate, Rideau High School and Ridgemont 

High School. It was decided, further, to drop students for 

whom the Board's records of Christmas and Easter marks were 

not complete (except where a whole school was involved), 

and to exclude students who were repeating grade ten. 

The research population for the study thus consisted 

of grade ten Five-Year Arts and Science students who were 
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enrolled in English, history, mathematics and science classes 

in the five schools named above, and for whom the Board had 

complete records of the relevant marks. 

2. The High School Personality Questionnaire 

The High School Personality Questionnaire is based 

on factor analysis, and thus, given the original data and 

the type of rotation employed, consists of naturally occur­

ring scales rather than ones based on selected criteria. 

The original data from which the test was developed were 

sampled from a wide spectrum of human behaviour. Resulting, 

as they do, from oblique rotation to simple structure, the 

source traits measured by the HSPQ are intercorrelated, as 

would be expected with naturally occurring personality 

structures. The fourteen primary source traits measured 

by the HSPQ are listed in Table II. 

The test is designed for use with individuals whose 

ages range from twelve to eighteen years. 

The HSPQ is available in four equivalent forms, A, 

B, C and D, the last two being recently developed and thus 

being without published psychometric data. Each form con­

tains 142 items, two of which (the first and the last) are 

not scored. Each source trait is measured by ten items, 

which are distributed relatively uniformly throughout the 

questionnaire, in accordance with the stated aim of not 
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Table II 

The Primary Traits Measured by the 
High School Personality Questionnaire 

,de Title of Variable* 

A Affectothymia versus Sizothymia 

B General Intelligence versus Mental Defect 

C Ego Strength versus Ego Weakness 

D Excitability versus Phlegmatic Temperament 

E Dominance versus Submissiveness 

F Surgency versus Desurgency 

G Superego Strength versus Superego Weakness 

H Parmia versus Thretica 

I Premsia versus Harria 

J Asthenia versus Zeppia 

0 Guilt-proneness versus Confident Adequacy 

Q2 Self-sufficiency versus Group Dependency 

Q3 Strong Self-sentiment versus Weak Self-sentiment 

Q4 High Ergic Tension versus Weak Ergic Tension 

* The positive pole of each variable is named first 
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letting all items for one factor become contiguous . Each 

item offers a choice of three responses; testees are ins­

tructed to check one response to each item. One response 

relates to one pole of the relevant factor, one relates to 

the other pole, and the middle response is one which commits 

the testee to neither pole. The aim of eliminating effects 

from acquiescence and positional response sets "is achieved 

by having in each factor scale as many items in which "yes" 

contributes positively to the total score as items for which 
4 

"no" contributes" . Each form is designed so that it can be 

administered to all but the slowest reader in about forty-

five minutes. Each factor thus receives about three minutes 

of testing time per form. 

In the handbook for the HSPQ, Cattell and Cattell 

present data on the dependability, stability and homogeneity 

of the scales. 

The dependability coefficient is defined as the cor­

relation between the scores obtained at two administrations 

of the same test when the lapse of time is insufficient for 

the testees themselves to change with respect to what is 

3 R. B. Cattell and M. D. L. Cattell, Handbook for 
the High School Personality Questionnaire, Champaign, IPAT, 
1969, p. 9. 

4 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 8. 
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being measured . It is known that certain traits, especially 

Ergic Tension (Q4), Ego Strength (C) and Surgency (F), flue-

tuate appreciably with time and stimulus circumstances . 

The dependability of a scale is therefore intended to be 

independent of changes in the trait itself. The dependabi­

lity coefficients given in the HSPQ handbook are for imme­

diate retest, and for retest after one day. These are 

reproduced in Table III. For Form A, the immediate retest 

dependabilities range from 0.7 9 to 0.88, with a median of 

0.88; those for a retest after one day range from 0.74 to 

0.88, the median being 0.88 also. Superficially, these 

values appear to be quite high for scales to which only 

about three minutes of testing time (per form) is devoted. 

However, it appears that the test and retest on which they 

were based were carried out with the same form, and it is 

thus likely that the values are somewhat inflated by the 

effect of memory. 

Stability coefficients are test-retest reliabilities 

obtained when the test administrations are separated by specified 

periods of time . The values given in Table III are for 

5 R. B. Cattell, H. W. Eber and M. M. Tatsuoka, 
op. cit., p. 30. 

6 R. B. Cattell and M, D. L. Cattell, op. cit., 
p. 9 . 

7 Idem, ibid., p. 9. 
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Table III 

Reliabilities and Validities for the High 
School Personality Questionnaire, Form A 

(decimal points omitted) 

factor 

A B C D E F G H I J 0 Q2 Q3 Q4 

dependability3 

immediate retest 86 85 79 81 76 82 74 81 90 82 84 85 80 91 

one day delay 85 78 77 80 74 76 72 81 88 81 83 82 78 84 

stability 

six-month delay 62 60 58 65 57 53 62 69 65 58 56 55 60 58 

homogeneity0 22 40 25 26 34 30 41 36 43 20 40 26 36 40 

direct validityd 67 69 71 63 65 68 68 72 70 58 77 61 57 74 

a arithmetic means for three groups: of 90, 102 and 110 
high school juniors 

b N = 120 (ninth graders) 

c N = 250 (eighth graders); each coefficient is the average 
(via Fisher's Z) of four random split halves 

d N = 250 (high school students) 
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a six-month interval between testings. For Form A, the 

stabilities range from 0.53 to 0.69, the median value being 

0.59. These coefficients "fall below conventional standards 

for individual diagnosis"8. With both Form A and Form B, 

the values range from 0.68 to 0.82, with a median of 0.719. 

It thus seems that when all four forms have been thoroughly 

tested, the use" of them all might produce reliabilities 

which are suitable for individual diagnosis. 

In a review of the HSPQ, Adcock writes 

The general impression with which one is left is 
that the HSPQ has rather lower reliability and 
validity than the 16PF. This is no reflection 
on the construction of the test. . . The truth 
seems to be that questionnaire tests are not so 
satisfactory with children and need to be used 
with cautionl0. 

Since individual diagnosis is not the purpose of the 

present study, and because the samples represent students 

near the upper end of the HSPQ age-range, the published 

reliabilities were thought to be satisfactory. 

8 P. E. Vernon, Review of the High School Personality 
Questionnaire, in 0. K. Buros (editor), The Sixth Mental 
Measurements Year Book, Highland Park, Gryphon Press, 1965, 
article 6:131, p. 274. 

9 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 10, 

10 C. J. Adcock, Review of the High School Person­
ality Questionnaire, in 0. K. Buros (Editor), The Sixth 
Mental Measurements Year Book- Highland Park, Gryphon Press, 
1965, article 6:131, p. 272. 
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The third aspect of consistency is expressed by the 

homogeneity coefficient, defined as the average extent to 

which items correlate with each other, within each factor, 

as shown by the Kuder-Richardson and Cronbach Alpha coeffi­

cients . The homogeneities reported for the HSPQ appear 

to be low (see Table III), but Cattell states that this is 

a desirable situation: 

In measuring personality factors of broad importance, 
it is in fact desirable to have items correlating as 
little as possible with each other, while consistently 
correlating to a maximum degree with the underlying 
factor12. 

Item-factor correlations are not given in the HSPQ handbook, 

however, and one can only assume that these correlations 

are "to a maximum degree", as desired. 

The traits measured by the HSPQ are personality 

structures which are uniquely defined by factor analysis. 

The primary validities of the various scales of the test 

are thus properly measured directly with regard to the 

13 pure factors which they are supposed to measure . Such a 

"direct concept validity", or construct validity, for a 

scale is best calculated "by finding the multiple R of the 

11 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 10. 

12 Idem, ibid., p. 10. 

13 Idem, ibid., p. 11. 

14 Idem, ibid., p. 12. 



DESIGN OF THE STUDY 79 

totality of items in the factor scale with the pure factor" 

The direct construct validities for the HSPQ scales, calcu­

lated in the manner described above, for a sample of two 

hundred high school students extending over the whole high 

school age-range, are presented in Table III. 

The direct validities for Form A are not particularly 

high, ranging, as they do, from 0.57 to 0.77, the median 

value being 0.68. They indicate that the test is not highly 

successful in measuring factors D,.J, Q2 or Q3, while the 

best validities may be expected with factors 0, Q4, H, C and 

I. When both Form A and Form B are used, the direct validi-

15 ties range from 0.72 to 0.86, with a median of 0.81 

When the purpose of testing is individual diagnosis, there­

fore, it appears that at least two forms should be adminis­

tered. Even though the direct validities are low, the 

values were thought to be sufficiently high for the test 

to be used for research in which the measures were to be 

used for predicting membership of one or other of the cri­

terion groups involved. 

14 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 12. 

15 Idem, ibid., p. 12. 
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3. Collection of Data 

In each of the participating schools, Form A of the 

High School Personality Questionnaire was administered to 

all grade ten students who were enrolled in English, history, 

mathematics and science classes in the Five-Year Program. 

At each school, this testing was carried out at one sitting. 

Typically, the students were assembled in a large room 

(usually the school . cafeteria), the questionnaires, answer 

sheets and pencils having been placed in position before the 

students entered. An adequate number of teachers and gui­

dance staff was available to act as proctors, there being 

typically one proctor to about twenty-five students. Before 

starting to answer the questionnaire, students were asked 

to follow the instructions which were printed on the cover 

of the form while these instructions were being read aloud 

by the researcher. The administration of the questionnaire 

was, in fact, carried out in accordance with the "instruc­

tions for test administration" which are given in the HSPQ 

handbook 

Raw scores for the HSPQ scales are given, by school, 

in Appendix 1. 

16 R. B. Cattell and M. D. L. Cattell, op. cit., 
p. 16 . 
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The Christmas marks and the Easter marks were 

obtained from the Board's records shortly after each had 

been awarded by the participating schools. These data are 

tabulated, by school and by subject, in Appendix 2. The 

school records for a few of the students were incomplete; 

the students involved were dropped from the study. 

The number of students included in the study, from 

each of the participating schools, was as follows: 

Brookfield High School. . . 174 

Hillcrest High School 

Lisgar Collegiate . . 

Rideau High School. . 

Ridgemont High School 

134 

97 

61 

116 

There were thus 582 students in the study. 

4. Establishment of Extreme Performance Groups 

In high schools, marks are usually used as measures 

of scholastic performance. Marks are, in fact, real measures 

of performance in school. Standardised achievement tests, 

on the other hand, although they may have high internal 

reliability, do not always measure performance in school. 

In most schools, the mean and variance of marks 

awarded for any particular subject vary a little from term 

to term. This variation is due partly to differing diffi­

culty levels of examinations. It is thus desirable to base 
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measures of scholastic performance on more than one set of 

term marks. The use of the average, for example, of two 

separate sets of marks as a measure of school performance in 

a subject, has the further advantage that the correlation 

between the two sets of marks may be calculated, thus giving 

an indication of the stability of school marks. 

Thus the performance score of a student for a parti­

cular subject was defined as the average of his Christmas 

mark and his Easter mark in that subject. 

In the present study, students who did very well, 

or very poorly, in the various subjects were of particular 

interest. An upper performance group and a lower performance 

group were therefore established for each subject. These 

extreme performance groups consisted, respectively, of those 

students who were among the top, or bottom, thirty per cent 

in their schools for the subjects concerned. The decision 

to include thirty per cent of the students in each extreme 

performance group was arbitrary. It had previously been 

decided, however, that when the data had been collected, an 

examination would be made to ensure that the possible over­

lap of the extreme groups for any particular subject, due 

to errors of measurement, was acceptably small. 

An examination of the overlap between the extreme 

performance groups for a subject was based on the estimated 

reliability of the school marks. Although the reliability 
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of school marks is not generally known, the correlation 

between the Christmas marks for a subject and the corres­

ponding Easter marks is an indication of the stability of 

the marks for that subject in the school concerned. For 

each school, therefore, the value of the product-moment 

coefficient of correlation between the Christmas marks and 

the Easter marks was calculated, for each subject. These 

values are shown, by school and by subject, in Table IV. 

The mean value, via Fisher's z, was 0.75. 

If the mean correlation between Christmas marks 

and Easter marks is taken as an estimate of the reliability 

of marks, it may be used in determining whether the extreme 

performance groups for a subject are sufficiently separated 

to prevent mutual contamination. Lack of mutual contamina­

tion will be taken to mean that there is 95% assurance that 

the top student in the lower performance group is not a 

member of the upper performance group, and that the bottom 

student in the upper performance group is not a member of 

the lower performance group. This concept may be checked 

by calculating the 9 5% confidence interval of the perfor­

mance score of (say) the top student in the lower perfor­

mance group, and determining whether the performance score 

of the bottom student in the upper performance group lies 

within this interval. 



Table IV 

Correlations between Christmas Marks and Easter Marks 

English 

History 

Mathematics 

Science 

Brookfield 

0.63 

a 

0.75 

0.70 

Hillcre 

0.65 

0.77 

0.83 

0.74 

St Lisgar 

0.77 

0.71 

0.85 

0.85 

Rideau 

0.70 

b 

0.78 

0.84 

Ridgemont 

0.70 

0.76 

0.79 

0.67 
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Easter marks not awarded 

Christmas marks not awarded 
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If the reliability of a set of performance scores 

is r, and if their standard deviation is s, the standard 

error of measurement, S, of a performance score is 

S = s ̂ (1-r) 

When performance scores are standardised, this expression 

becomes 

S = yyj(l-v) 

Under the assumption that a set of performance scores is 

normally distributed, and if the extreme performance groups 

are of the same size, the top student in the lower perfor­

mance group and the bottom student in the upper performance 

group will have the same absolute standardised performance 

score. If this absolute standardised performance score is 

denoted by zQ, the ordinates which limit the extreme per­

formance groups will be 2z~ standard deviations apart. 

In order to be 9 5% certain that the student with 

the least absolute standardised performance score in one 

extreme performance group does not really belong to the 

other extreme performance group, the value of z~ may be 

determined such that the 9 5% confidence interval of his 

standardised performance score has a width of 4zn. Since 

the 95% confidence interval extends 1.96S units either side 

of the relevant score, we have: 

1.96S = 2zQ 

and therefore zQ = 0.98S 

.98^(1-3 = 0.98 \ (1-r) 
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The relative positions of the bounding ordinates of the 

lower and upper extreme performance groups are shown in 

Figure 2, in which z denotes standardised performance scores 

and C represents the 95% confidence interval for z = z„. 

lower 
performanc 

group 

upper 
performrnee 
-""" group 

C 

Figure 2: Relative Positions of the Bounding Ordinates 
of the Extreme Performance Groups for a Subject 

In the present study, an estimate of r is 0.75, the 

mean correlation between Christmas marks and Easter marks. 

The value of zQ is thus 

zQ = 0.98/\/(1-r) 

= 0.98 A/0.25 

= 0.49 



DESIGN OF THE STUDY 87 

If it is assumed that performance scores are normally 

distributed, zQ may be taken as a deviation from the mean 

of the unit normal distribution. Normal distribution tables 

indicate that, in order to avoid mutual contamination, the 

extreme performance groups should contain no more than 31.2 

per cent of cases. The extreme performance groups actually 

used in the study, each containing thirty per cent of cases, 

may thus be regarded as sufficiently separated. 

5. Establishment of Criterion Groups 

The problem which the study is designed to investi­

gate involves students who perform well in general, those 

who perform poorly in general, those who are oriented 

towards the humanities and those who are oriented towards 

the sciences. 

The first experimental hypothesis seeks to discrimi­

nate between students who perform well in general and those 

who perform poorly in general. Two appropriate criterion 

groups were therefore defined as follows. Students who 

belonged to the upper performance groups for English, History, 

Mathematics and Science were designated high general perfor-

mers; students who were in the lower performance groups for 

all these subjects were named low general performers. Together, 

these groups formed the general performance criterion-pair. 
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The second experimental hypothesis refers to students 

who are oriented towards the humanities and to those who are 

oriented towards the sciences. The definition of appropriate 

criterion groups was based on certain results taken from 

Goldschmid's study. These results were that English and 

History occupied high positions on the humanities continuum 

and that Mathematics, Physics and Chemistry occupied high 

positions on the sciences continuum. For the purposes of 

the present study, therefore, English and History are re­

garded as humanities and Mathematics and Science as sciences. 

Students who perform well in the humanities, but not in the 

sciences, together with those who perform poorly in the 

sciences, but better in the humanities, are better performers 

in the humanities than in the sciences. On the other hand, 

students who perform well in the sciences, but not in the 

humanities, together with those who perform poorly in the 

humanities, but not in the sciences, are better performers in 

the sciences than in the humanities. Two criterion groups, 

forming the humanities-sciences criterion-pair, were there­

fore defined as follows. Those students who were in the 

upper performance groups for English and History, but for 

neither Mathematics nor Science, together with those students 

who were in the lower performance groups for Mathematics and 

Science, but for neither English nor History, were called 

the humanities-oriented group. Those students who were in 
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the upper performance groups for Mathematics and Science, 

but for neither English nor History, together with those 

who were in the lower performance groups for English and 

History, but for neither Mathematics nor Science, were 

called the sciences-oriented group. 

The number of students in each criterion group is 

shown in Table V. 

With appropriate criterion groups defined, the 

postulation of two sub-hypotheses, being re-statements in 

more precise terms of the experimental hypotheses, was 

possible. These sub-hypotheses were as follows. 

Hypothesis 1: 

Factors C, G, 0, Q2 and Q3 will discriminate between 

the high general performers and the low general performers. 

High general performers will tend to make higher scores on 

factors C, G, Q2 and Q3, and lower scores on Factor 0, than 

will low general performers. 

Hypothesis 2: 

Factors A, F, H and I will discriminate between the 

humanities-oriented group and the sciences-oriented group. 

The humanities-oriented students will tend to make higher 

scores on each of the factors than will the sciences-

oriented students. 
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Table V 

Number of Students in Each Criterion Group 

General Performance Groups 

high general performers . . . 66 

low general performers . . . .55 

Humanities-Sciences Groups 

humanities-oriented group . . . 51 

sciences-oriented group . . . 51 
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It was proposed to examine both Hypothesis 1 and 

Hypothesis 2 by means of a series of discriminant analyses, 

the F ratio for the difference between the predicted cri­

terion group means being tested in each case at the 5% 

level of significance. For each sub-hypothesis, the plan­

ned analyses consisted of a multivariate analysis in which 

all the appropriate factors were used as discriminant vari­

ables, and a series of univariate analyses in which each 

factor was used alone as the discriminant variable. Details 

of these analyses and the results are reported in Chapter III. 

In summary, the purpose of the present chapter was 

to present the design of the study. The chapter opened with 

the identification of the research population. Following a 

description of the properties of the HSPQ, the collection of 

the data was described. The establishment of an upper and a 

lower performance group for each subject was described, and 

it was shown that a student assigned to one of these groups 

for a particular subject was unlikely to belong, in reality, 

to the other. The definition of general performance and 

humanities-sciences criterion groups was described, and sub-

hypotheses, being more exact statements of the experimental 

hypotheses, were formulated. The chapter concluded with a 

brief description of the proposed analysis procedures, which 

are described fully, together with the results, in the next 

chapter. 



CHAPTER III 

ANALYSIS OF THE DATA 

The analysis of the data is discussed in this 

chapter, the procedure used being discriminant analysis. 

The basis of the technique is, briefly, as follows. When 

there are two dissimilar groups of individuals which have 

been measured on a number of variables, discriminant 

analysis will provide weights which may be applied to the 

respective variables will produce maximum separation bet­

ween the groups . This linear combination is known as a 

linear discriminant function, z, the weights being known 

as discriminant weights. It is usual with a discriminant 

analysis with two groups to carry out a test of signifi­

cance in order to determine whether the divergence between 

the two groups predicted by the discriminant function is 

sufficiently large to assume two distinct populations. An 
2 

appropriate test statistic for this test is an F ratio . 

The sub-hypotheses for the study, restated in the null 

form, were each tested by means of discriminant analysis. 

The analyses were all done by means of the University of 

1 0 . R. Porebski, Introduction to Discriminatory 
Analysis, University of Ottawa, an unpublished paper. 

2 0. R. Porebski, op. cit. , p. 11. 
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California computer programme "BMD04M: Discriminant Analysis 

for Two Groups" . Details of these analyses, together with 

the resulting discriminant equations and values of F, are 

given in this chapter. 

Following the testing of the sub-hypotheses, which 

had been postulated as a result of a survey of the litera­

ture, the personality factors which were not included in 

these hypotheses were examined. The object of this inves­

tigation was to discover whether any of these omitted traits 

should have perhaps been included in either of the sub-

hypotheses . The chapter concludes with the results of 

these post hoc examinations. 

1. Testing Hypothesis 1 

It was postulated in Hypothesis 1 that Cattell's 

source traits C, G, 0, Q2 and Q3 would discriminate between 

the high general performers and the low general performers. 

In order to test this hypothesis, the high general perfor­

mance group and the low general performance group were 

made the dichotomous criterion variable for a series of 

discriminant analyses. 

The first of these analyses was a multivariate 

analysis in which the variables C, G, 0, Q2 and Q3 were 

3 W. J. Dixon (Editor^ BMP Biomedical Programs, 
Berkeley, University of California Press, 1971, p. 214a-217. 
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all used as the discriminant variables. The discriminant 

equation resulting from this analysis was 

105z = 23C + 243G - 510 + 116Q2 + 35Q3 

The hypothetical criterion groups predicted by the discri­

minant function were found to be significantly separated, 

the F ratio being 9.62, with 5 and 114 degrees of freedom. 

The remainder of the analyses were univariate 

analyses. In these procedures, the factors C, G, 0, Q2 

and Q3 were each used separately as the discriminant vari­

ables. The F ratio associated with each of the factors 

except Factor 0 was significant at the 5% level. The results 

of the univariate analyses associated with Hypothesis 1 are 

given in Table VI. 

2. Testing Hypothesis 2 

Hypothesis 2 stated that the personality factors A, 

F, H and I would discriminate between the humanities-oriented 

group and the sciences-oriented group, and that the humanities-

oriented students would tend to make higher scores on each 

of these factors than would the sciences-oriented students. 

A multivariate discriminant analysis and four univariate 

discriminant analyses were used to test this hypothesis. 

In the multivariate analysis, the factors A, F, H 

and I were used together as the discriminant variables, the 

humanities-sciences criterion-pair being used as the 
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Table VI 

Results of Univariate Discriminant Analyses 
Associated with Hypothesis 1 

,. • • . degrees 
-t-̂=,-;-i- discriminant v ,„+,•_

 &
nf trait -•_-u+. -t ratio of 

** freedom 

C 

G 

0 

Q2 

Q3 

0.00100 

0.00282 

"0.00073 

0.00165 

0.00167 

5.60* 

32.35* 

2.51 

16.10* 

13.22* 

1,118 

1,118 

1,118 

1,118 

1,118 

* significant at the 5% level 
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dichotomous criterion variable. The discriminant equation 

resulting from this analysis was 

105z = 117A + 17F + 70H + 1431 

The value of the associated F ratio was 6.10, there being 4 

and 97 degrees of freedom. The value is significant at the 

5% level. 

Each of the factors A, F, H and I was used separately 

as the discriminant variable in one of four univariate dis­

criminant analyses. The humanities-sciences criterion-pair 

formed the criterion variable in each case. The F ratios 

associated with factors A, H and I, respectively, had values 

which were significant at the 5% level. The results of 

these analyses are given in Table VII. 

3. Post Hoc Investigations 

So far, the hypotheses which were postulated as a 

result of the review of relevant literature have been tested. 

Factors C, G, 0, Q2 and Q3 have been examined, severally and 

separately, to see whether they discriminate between high 

general performers and low general performers. Similarly, 

factors A, F, H and I have been examined to see whether 

they discriminate between humanities-oriented students and 

sciences-oriented students. No investigation has yet been 

made, however, to determine whether factors C, G, 0, Q2 and 

Q3 discriminate between humanities-oriented and sciences-

oriented students, or whether factors A, F, H and I 
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Table VII 

Results of Univariate Discriminant Analyses 
Associated with Hypothesis 2 

.. . . . degrees 
trait discriminant p i o * f 

w e i S h t freedom 

A 0.00196 12.07* 1,100 

F 0.00073 1.76 1,100 

H 0.00106 3.98* 1,100 

I 0.00158 16.54* 1,100 
* significant at the 5% level 
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discriminate between high and low general performers. Since 

it is possible that both these sets of factors discriminate 

between the groups in each criterion pair, some post hoc 

analyses were undertaken. 

In order to determine whether factors A, F, H and I 

would discriminate between high and low general performers, 

one multivariate analysis and four univariate analyses were 

carried out. The factors were first made the discriminant 

variables for an analysis in which the high general perfor­

mers and the low general performers were the criterion groups. 

The value of F associated with this analyses was 2.69, there 

being 4 and 115 degrees of freedom. The value is signifi­

cant at the 5% level the critical value being 2.4 5. 

With the same criterion groups, four univariate 

analyses, one with each of the factors A, F, H and I, sepa­

rately, were performed. The values of the F ratios asso­

ciated with these analyses are given in Table VIII. 

In order to determine whether factors C, G, 0, Q2 

and Q3 would discriminate between the humanities-oriented 

group and the sciences-oriented group, a multivariate 

analysis and five univariate analyses were carried out. 

With the humanities-sciences criterion-pair as the depen­

dent variable, factors C, G, 0, Q2 and Q3 were used together 

as the discriminant variables for a multivariate analysis. 
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Table VIII 

Results of Univariate Discriminant Analysis 
for Each of Factors A, F, H and I with the 

General Performance Criterion-Pair 

trait d i s
T
c
T
r ^ a n t F ratio d e g ^ e S 

w e l S h t freedom 

A 

F 

H 

I 

"0.00067 

"0.00123 

"0.00075 

0.00061 

2.39 

7.16* 

2.80 

5.10* 

1,118 

1,118 

1,118 

1,118 

* significant at the 5% level 
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The value of the F ratio associated with this analysis was 

1.05, with 5 and 9 6 degrees of freedom. The value is not 

significant at the 5% level. 

Each of the factors C, G, 0, Q2 and Q3 was then used 

separately as the discriminant variable in an analysis with 

the humanities-sciences criterion-pair. The values of the 

F ratios associated with these analyses are given in Table IX. 

Four of the factors measured by the HSPQ were not 

classified as discriminators between the high and low general 

performers, or between the humanities-oriented and sciences-

oriented groups. These factors will be referred to as the 

"omitted factors". 

In order to assess the wisdom of omitting these 

factors from the classifications referred to above, a series 

of univariate discriminant analyses was carried out for each 

of the factors in question. For each of the factors D, E, J 

and Q4, therefore, two discriminant analyses were performed. 

For one of these, the criterion variable consisted of the 

high and low general performance groups, and for the other, 

the humanities-sciences criterion-pair was used. The F ratios 

associated with these analyses are given in Table X. 

4. Summary of the Results 

For the purpose of easier comparison of the various 

results of the analyses, this chapter concludes with the 

assembling of the respective F values. 
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Table IX 

Results of Univariate Discriminant Analysis 
for Each of Factors C, G, 0, Q2 and Q3 with 
the Humanities-Sciences Criterion-Pair 

rait 

C 

G 

0 

Q2 

Q3 

discriminant 
we ight 

0.00026 

0.00030 

"0.00032 

"0.00119 

0.00009 

F ratio 

0.19 

0.25 

0.42 

4.66* 

0.02 

degrees 
of 

freedom 

1,100 

1,100 

1,100 

1,100 

1,100 

* significant at the 5% level 
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Table X 

F-ratios Associated with Univariate Discriminant 
Analyses with Omitted Factors 

factor 

D 

E 

J 

Q4 

general 

F 

0.31 

0.22 

3.68 

0.07 

criterion-pair 

performance 

degrees 
of 

freedom 

1,118 

1,118 

1,118 

1,118 

humanities-

F 

0.82 

10.36* 

1.99 

0.19 

-sciences 

degrees 
of 

freedom 

1,100 

l,100a 

1,100 

1,100 

* significant at the 5% level 

the discriminant weight associated with this 
analysis was "0.00192 
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The F values associated with the various multi­

variate analyses and the results of the univariate analyses 

carried out with eacn of the thirteen factors are given in 

Table XI. 

The discussion of the results will be postponed 

until the next chapter. 
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Table XI 

Summary of F-ratios Associated with 
Discriminant Analyses with Each Criterion-Pair 

criterion-pair 

factors general humanities-
performance sciences 

C,G,0,Q2,Q3 9.62* 1.05 

A 

C 

D 

E 

F 

G 

H 

I 

J 

0 

Q2 

Q3 

Q4 

2 .39 

5 . 6 0 * 

0 . 3 1 

0 .22 

7 . 1 6 * 

3 2 . 3 5 * 

2 .80 

5 . 1 0 * 

3 .68 

2 . 5 1 

1 6 . 1 0 * 

1 3 . 2 2 * 

0 .07 

1 2 . 0 7 * 

0 .19 

0 .82 

1 0 . 3 6 * 

1.76 

0 .25 

3 . 9 8 * 

1 6 . 5 4 * 

1.99 

0 .42 

4 . 6 6 * 

0 .02 

0 .19 

* significant at the 5% level 



CHAPTER IV 

DISCUSSION OF THE RESULTS 

The problem to be investigated by the study was 

stated in two hypotheses. The first of these was that fac­

tors C, G, 0, Q2 and Q3 would discriminate between high 

school students who had high general scholastic performance 

and those who had low general scholastic performance. The 

second hypothesis postulated that factors A, F, H and I 

would discriminate between high school students who were 

humanities-oriented and those who were sciences-oriented. 

The discussion of the results of the statistical 

analyses of the data is organised into four sections. The 

first two sections deal with the results of the analyses 

planned in connection with the two experimental hypotheses 

(as reviewed above). In the third section are discussed 

the results of post hoc analyses involving the omitted fac­

tors — factors which had been assigned to neither the 

general performance category nor the humanities-sciences 

category, and which were thus excluded from the experimental 

hypotheses. These factors were examined to check the pos­

sibility that some (or all) of them had been excluded 

erroneously. 

The final section of the chapter deals with factors 

which were found to discriminate between pairs of criterion 

groups for which they had not been expected to discriminate. 
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1. Results of Tests Associated with 

the First Experimental Hypothesis 

Four subjects were used in the study; they were 

English, History, Mathematics and Science. Students who 

were in the upper performance groups for all of these sub­

jects were called high general performers; those who were 

in all four lower performance groups were named low general 

performers. Cattell's personality traits C, G, 0, Q2 and 

Q3, in combination, were found to discriminate significantly 

between these two groups of students. Students in the high 

general performance group tended, as shown by the signs of 

the discriminant weights, to make relatively low scores on 

Factor 0 and relatively high scores on each of the other 

four factors. These tendencies are all in the directions 

hypothesised. 

When each of the factors C, G, Q2 and Q3 was respec­

tively used as the sole discriminant variable in a univariate 

analysis with the general performance criterion-pair, a sig­

nificant F value was obtained. In each case, the direction 

of the relationship between the factor and general perfor­

mance was, as indicated by the sign of the discriminant 

weight, in the direction hypothesised. When Factor 0 was 

used in a univariate discriminant analysis with the general 

performance criterion-pair, however, the obtained F value 

was not significant. 
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The signs of the discriminant weights of the respec­

tive factors were the same in the multivariate analysis and 

in the univariate analyses. The failure of Factor 0 to dis­

criminate between the general performance groups in the 

univariate analysis, however, suggests that the reduced set 

of factors {c, G, Q2, Q3J might be a more efficient discri­

minator between these groups than the set actually used. 

This notion should, perhaps, be investigated with new data. 

The results obtained in connection with each factor 

will next be discussed separately. 

High scores on Factor C are reported in the litera­

ture to be associated with stability, calmness and ability 

to adjust to facts. Low scores are associated with pertur­

bability and having a tendency to give up. The finding 

that Factor C will discriminate between high general per­

formers and low general performers, high scores on C being 

associated with high general performance, thus makes good 

sense. It is, moreover, in agreement with the finding of 

Warburton, Butcher and Forrest, who found that trainee 

teachers who performed well in their final theory marks 

had high scores on Factor C. 

The finding that high general performers made 

significantly higher scores on Factor G than did low gene­

ral performers supports Cattell's statement that high 

scores on Factor G, in typical high school groups, 
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consistently correlate positively with academic achievement 

in school. It is in agreement, also, with the finding of 

Warburton, Butcher and Forrest, whose higher-performing 

trainee teachers tended to score highly on the G scale. 

That the positive pole of Factor G, being composed of such 

characteristics as "persevering", "responsible" and "cons­

cientious", is associated with high general performance, 

is, of course, to be expected. 

As far as Factor 0 is concerned, it was hypothesised 

that this factor would discriminate between the high and low 

general performance groups, the former group making lower 

scores than the latter group. This proposition was based on 

the consideration that the self-confident person, a charac­

teristic of the negative pole of Factor 0, would be likely 

to perform better scholastically than would the worrying 

individual, characteristic of the negative pole of the 

factor. 

In the present study, Factor 0 was not shown to be a 

discriminator between high and low general performers. In 

agreement with the school achievement profile in the HSPQ 

handbook, however, the high general performers did make 

lower Factor 0 scores than did the low general performers. 

Although the individual who scores highly on Factor 0 is 

described in the literature as being apprehensive, depressed 

and worrying, he is also described as having a strong sense 
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of duty rather than being expedient, and as being scrupulous 

and fussy rather than uncaring. It is probable that a high 

school student with a strong sense of duty, and who is scru­

pulous, would be likely to perform scholastically better 

than average. Thus, characteristics associated with the 

positive pole of Factor 0 are likely to be contributors to 

good performance, in the same way as some of those associated 

with the negative pole. This would explain why the discri­

minating power of Factor 0 between the general performance 

groups was smaller than that expected. 

The finding that Q2 is a discriminator between the 

high and low general performers supports Cattell's statement 

that Q2 is a constant and very significant contributor to 

scholastic success. A similar statement by Cattell, that 

Factor Q3 is strongly related to success in school, is sup­

ported by the finding of the present study, that Q3 is a 

discriminator between high general performers and low general 

performers. The signs of the discriminant weights for fac­

tors Q2 and Q3 are in agreement with the expectations, stated 

in Chapter I, that the positive poles of these traits would 

be associated with high general performance. 

In summary, it may be said that the findings indicate 

that a high general performer tends to be a persevering, 

conscientious, responsible individual, who is also stable 

and self-sufficient. The low general performer, on the 
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other hand, tends to be lax and perturbable, tends to give 

up, and has a tendency to be group-dependent. 

2. Results of Tests Associated with 

the Second Experimental Hypothesis 

The second hypothesis postulated that factors A, F, H 

and I would discriminate between students who were humanities-

oriented and those who were sciences-oriented. It was hypo­

thesised also that the positive pole of each trait would be 

associated with the humanities-oriented group whereas the 

negative pole would be associated with the sciences-oriented 

group. When used together in a multivariate discriminant 

analysis, the set of four factors was found to discriminate 

significantly between the criterion groups. The associated 

discriminant weights were all positive, indicating that the 

directions of the relationships between the factors and the 

criterion-pair were as predicted. 

When each of the factors A, H and I was respectively-

used as the sole discriminant variable, the resulting F 

value was significant. In addition, the sign of the dis­

criminant weight was positive, as expected. The univariate 

analysis involving Factor F, however, produced an F value 

which was not significant, indicating that Factor F is not 

a discriminator between humanities-oriented students and 

sciences-oriented students. 
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The failure of Factor F to discriminate as hypothe­

sised suggests that the reduced set of factors { A , H, i} 

might be a more efficient discriminator between the humanities-

oriented and sciences-oriented groups than the set actually 

used. This notion should, perhaps, be investigated in a 

further study. 

The results obtained in connection with each factor 

will next be discussed separately. 

The finding that Factor A is a significant discrimi­

nator between humanities-oriented groups and sciences-

oriented groups is similar to findings of other researchers. 

Roe and Siegelman, for instance, found engineers and social 

workers to differ significantly on Factor A. The negative 

pole of Factor A is characterised by a person who is rigid, 

cold, precise, objective and critical. Goldschmid found 

that students who were majoring in science-type subjects 

tended to be cold, precise and critical. Thus the associa­

tion between A- and orientation towards the sciences, found 

in the present study, is similar to Goldschmid's result. 

As far as Factor H is concerned, the data of Roe 

and Siegelman indicated that engineers and social workers 

were significantly different on measures of this trait. 

The results of the present study support that finding. 

Characteristics associated with the negative pole of this 

trait include "shy, withdrawn", "has restricted interests" 
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and "emotionally cautious". Gallese demonstrated that under­

graduates in engineering were less interested in people than 

were students in general, and Goldschmid showed that students 

who were majoring in "science" subjects lacked social initi­

ative, had little interest in social activities, and had 

limited ranges of interests. Although the characteristics 

which are mentioned above as being related to sciences and 

engineering students are not identical to those which are 

associated with the negative pole of H, the personality of 

the H- person is nevertheless suggested. The findings of 

this study with respect to Factor H thus match those of 

Gallese, and of Goldschmid, as described above. 

In a study with undergraduates, Drevdahl found that 

Arts students made significantly higher scores on Factor I 

than did their peers in departments of science. The present 

study supports this finding. Factor I is associated at the 

positive pole with "enjoys imaginative fancies", and at the 

negative pole with "acts on practical, logical evidence". 

Trent and Athey found that engineering students tended to 

have much more interest in practical matters than did liberal 

arts majors, and Goldschmid's study indicated that science 

students tended to evaluate ideas on the basis of their prac­

ticability. These studies suggest that students in the 

sciences tend to act on practical, logical evidence, but not, 

perhaps, to be fanciful. Again, the characteristics measured 
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in these studies are not the same as those on which Factor I 

is based. There is, nevertheless, the essence of these traits 

in Factor I. The finding of the present study, that Factor I 

is a discriminator between students who are humanities-ori­

ented and those who are oriented towards the sciences, is 

thus similar to those of Trent and Athey, and of Goldschmid. 

In the analysis in which it was used as the sole 

discriminant variable, Factor F was found not to be a sig­

nificant discriminator between the humanities-oriented and 

the sciences-oriented groups. The factor had been hypothe­

sised as a discriminator between these groups because the 

surgent individual, being characterised by such traits as 

"talkative", "cheerful", "expressive" and "reflects the 

group", would appear to be one who is interested in people. 

Goldschmid's study demonstrated that the humanities are seen 

as dealing primarily with people and abstraction. The sur­

gent person was thus thought of as being inclined towards 

the humanities. Data from the study of Roe and Siegelman, 

moreover, indicated that professional engineers were sig­

nificantly lower on the F scale than were social workers. 

On the other hand, the characteristics which make up the 

surgent (high F) individual would seem also to describe 

the extravert. It was shown earlier that Extraversion, one 

of Eysenck*s personality dimensions, was negatively related 

to general scholastic performance. Although it has not been 
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shown here that there is a relationship between Cattell's 

Factor F and Eysenck's Extraversion, it is suggested never­

theless that the typical extravert would probably score 

better than average on both these variables. If this were 

the case, Factor F could be expected to be a predictor of 

general scholastic performance, rather than of performance 

in one field at the expense of another. This would explain 

the failure of Factor F to discriminate as hypothesised. 

3. Results of Analyses Involving "Omitted Factors" 

The factors D, E, J and Q4 were not involved in 

either of the experimental hypotheses, and have been referred 

to as the "omitted factors". As reported in Chapter III, 

analyses were carried out to determine whether these factors 

should have been excluded from the experimental hypotheses, 

or whether some (or all) of them may in fact be used as 

discriminators. Each omitted factor was used as the sole 

discriminant variable in an analysis with each of the 

criterion-pairs, there being thus eight analyses. 

For each of the analyses involving Factor D, Factor J, 

or Factor Q4, the resulting value of F was not significant. 

This was true both when the criterion variable consisted of 

the high and low general performers and when the humanities-

sciences criterion-pair was used. The omission of these 

factors from the experimental hypotheses was thus justified. 
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The F value resulting from the analysis in which 

Factor E was used as the discriminant variable with the high 

and low general performers as the criterion-pair was less 

than unity. Thus, the factor does not discriminate between 

the general performance groups. When the humanities-sciences 

criterion-pair was used with Factor E, however, the resulting 

F ratio had a significant value. Factor E was thus shown to 

be a discriminator between the humanities-oriented group and 

the sciences-oriented group. The discriminant weight asso­

ciated with the analysis was negative, thus indicating that 

higher scores on the E scale tended to be made by the sciences-

oriented group than by the humanities-oriented group. 

Characteristics associated with the positive pole of 

Factor E include "assertive", "independent-minded" and "uncon­

ventional". The negative pole of the factor is associated 

with characteristics such as "submissive", "dependent" and 

"conventional". 

Factor E was not originally assigned to the humanities-

sciences category because it was considered that there was 

conflicting evidence. Trent and Athey demonstrated that 

engineering students tended to be inflexible in their think­

ing. In the belief that an inflexibly-thinking individual 

would be independent-minded and assertive, rather than depen­

dent and submissive, it was thought that the finding of 

Trent and Athey indicated that engineers would make high 
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scores on Factor E. On the other hand, Field showed science 

majors to be conformist, and Goldschmid showed them to be 

conventional. Conventionality is a characteristic of the 

negative pole of Factor E, and submissiveness and dependency 

were thought of as being characteristics of the conformist. 

The profiles for writers and chemical engineers, moreover, 

showed that writers tended to make higher Factor E scores 

than did chemical engineers. The presence of conflicting 

evidence resulted in the omission of Factor E from either 

the general performance category or the humanities-sciences 

category. 

The present finding, that Factor E discriminates 

between the humanities-oriented and the sciences-oriented 

groups, indicates that the judgement of the writer was in 

error when he excluded Factor E from the humanities-sciences 

category. Either the findings of Trent and Athey are not 

reliable, or the inflexibly-thinking individual should not 

be thought of as being independent-minded and assertive. 

In any case, it is admitted that the evidence from the 

studies of Field and of Goldschmid, together with that of 

the occupational profiles, should perhaps have been consi­

dered to outweigh that from Trent and Athey's study. 

A future study might determine whether the addition 

of Factor E to factors A, H and I would increase the effici­

ency with which the latter factors discriminate between 

humanities-oriented and sciences-oriented students. 
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4. Factors Which Discriminate Between Groups 

Other Than as Hypothesised 

As a result of evidence derived from the literature, 

five factors were originally assigned to a "general perfor­

mance category" and four to a "humanities-sciences category". 

Univariate analyses indicated that one factor in the general 

performance category did not discriminate between the high 

and low general performance groups, and that one factor in 

the humanities-sciences category did not discriminate bet­

ween the humanities-oriented and the sciences-oriented groups. 

It was not known whether each of these misclassified 

traits belonged really to the category other than that to 

which it had been assigned, or whether it belonged in fact 

to the group of omitted factors. This uncertainty was re­

solved by some of the post hoc analyses described in Chapter 

III. These examinations revealed that Factor F really be­

longed to the general performance category, rather than to 

the humanities-sciences category (to which it had been 

originally assigned), and that factors I and Q2 each dis­

criminated between the general performance groups and 

between the humanities-oriented and the sciences-oriented 

groups. The results concerning these factors are discussed 

in the present section. 

The failure of Factor F to discriminate between 

the humanities-oriented group and the sciences-oriented 
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group, as hypothesised, was discussed earlier in the chapter. 

In that discussion, it was suggested that perhaps the factor 

would be a predictor of general scholastic performance. As 

a result of post hoc analyses, it was found that Factor F 

did, in fact discriminate between high and low general per­

formers , the former group tending to make lower scores than 

the latter group. The earlier suggestion in relation to 

Factor F was based on a surmise that the typical extravert 

would probably make good scores on both Eysenck's Extra-

version scale and Cattell's Factor F scale. In effect, 

then, the present finding with regard to Factor F indicates 

that these two scales may be positively related, each being 

negatively related to general scholastic performance. 

There were two factors which had predictive effici­

ency for both the high and low general performers and the 

humanities-sciences criterion-pairs. These were factors I 

and Q2. Factor I had already been established as a discri­

minator between humanities-oriented and sciented students. 

In addition, the F value associated with the discrimination 

between the general performance groups by Factor I was sig­

nificant. The discriminative efficiency in this case, how­

ever, was not so high as that obtained with most of the 

humanities-sciences criterion-pairs. It may thus be said 

that Factor I will discriminate between high and low general 
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performers and between humanities-oriented and sciences-

oriented students, the more powerful discrimination being 

with the latter criterion-pair. 

Factor Q2, also, was found to discriminate in both 

categories. This factor had already been established as a 

discriminator between the high and low general' performers. 

In the post hoc analysis involving Factor Q2 and the humani­

ties-sciences criterion-pair, however, a significant F ratio 

was obtained, indicating that the factor was a discriminator 

between the humanities-oriented and sciences-oriented groups 

also. The associated discriminant weight was negative, 

indicating that the humanities-oriented group tended to make 

lower Q2 scores than did the sciences-oriented group. The 

discriminating power of Factor1 Q2 was higher for the general 

performance criterion-pair than for the humanities-sciences 

criterion-pair -

One of the characteristics associated with the 

negative pole of Factor Q2 is "conventional". Goldschmid 

demonstrated in his study that science students were more 

conventional than students of the humanities. This may 

explain why the factor discriminates between the humanities-

oriented group and the sciences-oriented group. 
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5. Results of Post Hoc Multivariate Analyses 

For the multivariate analysis in which the factors C, 

G, 0, Q2 and Q3 were used as discriminant variables with the 

humanities-sciences criterion-pair, the obtained value of F 

was not significant. When the factors A, F, H and I were 

used in conjunction with the general performance criterion-

pair, however, the obtained F value was significant. This 

result indicates that the set of factors A, F," H and I was 

a discriminator between the humanities-oriented group and 

the sciences-oriented group and between the high and low 

general performers. The latter discrimination was, however 

much less efficient than the former. 

Of the factors A, F, H and I, Factor F and Factor I, 

as previously mentioned, were found to be discriminators bet­

ween the general.performance groups. It is thus not surpri­

sing that the set of all four factors was found to discrimi­

nate between these groups. Factor F, of course, was found 

not to discriminate between the humanities-oriented and the 

sciences-oriented groups, although it had been expected to 

do so, and it has been suggested that the factor does not 

really belong in the category in which it was placed. Since 

the set {A, F, H, IJ appears to contain a spurious element, 

the fact that it was found to discriminate between the gene­

ral performance groups is not really of much interest. 
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In conclusion, the results of the planned and post 

hoc univariate analyses, in which each factor was considered 

separately, may be summarised as follows. Factors C, F, G, 

I, Q2 and Q3 were found to be discriminators between the 

humanities-oriented and the sciences-oriented group. These 

results were derived from data gathered from students be­

longing to a limited population, and should therefore be 

viewed with caution. Further, replicative research could 

perhaps investigate whether certain subsets of the sets of 

factors given above would produce more efficient discrimi­

nation between the relevant criterion groups. Some such 

subsets were suggested earlier in the chapter. 

Generally the study has demonstrated that the struc­

ture of personality is such that some traits tend to be 

related to general scholastic performance while others tend 

to be associated with differential inclination towards the 

humanities or the sciences. 



SUMMARY AND CONCLUSIONS 

The problem investigated by the study was divided 

into two sub-problems. The first was whether measures of 

Cattell's personality traits C, G, 0, Q2 and Q3 would dis­

criminate between senior high school students who perform 

well, in general, in school, and those who generally have 

poor scholastic performance. The second sub-problem was 

whether the personality factors A, F, H and I would discri­

minate between those senior high school students who are 

inclined towards the humanities rather than the sciences, 

and those who are inclined towards the sciences rather than 

the humanities. 

The research population consisted of the grade ten 

students who were enrolled in university-preparatory English, 

History, Mathematics and Science courses in five English-

language high schools in Ottawa. The study involved 58 2 of 

these students. 

The High School Personality Questionnaire, Form A, 

which measures the traits concerned, was administered to the 

students involved, at the respective schools. Christmas 

marks and Easter marks for English, History, Mathematics 

and Science were obtained, for each student, from the appro­

priate school's records. For each student, a performance 

score for each subject was calculated, this being the average 

of his Christmas mark and Easter mark for that subject. 
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A number of criterion groups was formed. For each 

subject, students who were in the top thirty per cent in 

their schools were placed in the upper performance group 

for the subject; those in the bottom thirty per cent formed 

the lower performance group. Students who were in the upper 

performance groups for all four subjects were designated the 

high general performers; those in the lower performance 

groups for all four subjects were called low general perfor­

mers. These two general performance groups were used in 

connection with the first sub-problem. English and History 

were referred to as the "humanities" subjects, Mathematics 

and Science being called the "sciences" subjects. Students 

who were in the upper performance groups for both humanities 

subjects, but for neither sciences subject, together with 

those who were in the lower performance groups for both 

sciences subjects, but for neither humanities subject, were 

designated the humanities-oriented group. In contrast, a 

sciences-oriented group was formed; this consisted of all 

students who were in the upper performance group for each 

sciences subject, but for neither humanities subject, 

together with those who were in the lower performance group 

for each humanities subject, but for neither sciences sub­

ject. The humanities-oriented and sciences-oriented groups 

were used in connection with the second sub-problem. 
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Discriminant analysis was used to examine the propo­

sition that the personality factors C, G, 0, Q2 and Q3 would 

discriminate between the high general performers and the low 

general performers. A multivariate analysis, in which all 

these traits were present as discriminant variables, indica­

ted that they produced significant discrimination between 

the predicted criterion groups. Five univariate analyses, 

in which the different factors were respectively used as the 

discriminant variables, indicated that factors C, G, Q2 and 

Q3 were significant discriminators between the criterion 

groups. For each of these factors, the positive pole was 

associated, as expected, with high general performance. 

The second proposition, that the traits A, F, H and 

I would discriminate between the humanities-oriented group 

and the sciences-oriented group was examined by means of one 

multivariate and four univariate analyses. In the multiva­

riate analysis, all four factors were used as discriminant 

variables. The resulting F value was significant, indica­

ting that this set of factors was a discriminator between 

the criterion groups. The four univariate analyses, each 

involving a different one of the four factors, indicated 

that factors A, H and I were discriminators between the 

humanities-oriented group and the sciences-oriented group. 
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The findings, for the planned analyses, may be 

summarised separately for each sub-problem, as follows: 

(a) Cattell's personality source traits C, G, Q2 and Q3 

were each found to be significant discriminators 

between grade ten students in academic courses who 

generally perform well in school and those who exhibit 

poor general performance. In addition, the set of 

traits {c, G, 0, Q2, Q3} was found to discriminate 

significantly between these groups of students. 

(b) Cattell's personality source traits A, H and I were 

each found to be significant discriminators between 

grade ten students in academic courses who are inclined 

towards the humanities and those who are inclined 

towards the sciences. In addition, the set of traits 

{A, F, H, I] was found to discriminate significantly 

between these groups of students. 

Following the performance of analyses in connection 

with the testing of the hypotheses, a number of post hoc 

analyses was carried out. These analyses were organised 

into two sets. The first set of post hoc analyses was carried 

out in order to determine whether any of the factors which 

had been omitted from the hypotheses would discriminate bet­

ween the groups of either of the criterion-pairs. The aim 

of the second set was to determine whether any of the factors 

C, G, 0, Q2 or Q3 would discriminate between humanities-oriented 
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and sciences-oriented groups, and whether any of the factors 

A, F, H or I would discriminate between the high and low 

general performance groups. In effect, the post hoc analyses 

completed the series of univariate discriminant analyses in 

which each factor, respectively, was used as the discriminant 

variable with each of the established criterion-pairs. 

The results of these analyses indicated that, of 

factors C, G, 0, Q2 and Q3, Factor Q2 discriminated between 

the humanities-oriented and the sciences-oriented groups. 

When factors C, G, 0, Q2 and Q3 were used together 

in a multivariate discriminant analysis with the humanities-

sciences criterion-pair, however, the obtained F value was 

not significant. 

The set of factors A, F, H and I, on the other hand, 

which had previously been found to discriminate between the 

humanities-oriented group and the sciences-oriented group 

(as hypothesised), was found to discriminate between the 

general performance groups also. The efficiency of the 

latter discrimination was, however, far smaller than that 

of the former. Of the four factors involved, Factor F and 

Factor I were each found, in univariate analyses, to dis­

criminate between the genral performance groups. That the 

set of all four factors was found to discriminate between 

the general performance groups was thus not surprising. 

Factor F, of course, had previously been found not to 
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discriminate between the humanities-oriented group and the 

sciences-oriented group, although it had been expected to 

do so. The set ̂ A, F, H, Ij thus contains a spurious ele­

ment , and the fact that it discriminates between the general 

performance groups is not of great interest. 

Of the omitted factors, only Factor E was found to 

discriminate between either pair of criterion groups. This 

factor turned out to be one which discriminated between the 

humanities-oriented group and the sciences-oriented group. 

As far as individual factors are concerned, the 

results of the planned and the post hoc analyses are, briefly, 

as follows. Of the non-intellective personality traits mea­

sured by the High School Personality Questionnaire, factors 

C, F, G, I, Q2 and Q3 were found to discriminate between the 

high and low general performers. These factors, with the 

exception of Factor F, were positively related to scholastic 

performance; the relationship between Factor F and the cri­

terion was negative. Factors A, E, H, I and Q2 were found 

to discriminate between the humanities-oriented group and 

the sciences-oriented group. For these factors, high scores 

on A, H and I indicated inclination towards the humanities 

rather than the sciences, and high scores on E and Q2 indi-

an orientation towards the sciences rather than the humani­

ties . 
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There were three main limitations to the study which 

should be borne in mind when looking at the findings. One is 

that the five schools whose grade ten students were involved 

were not selected at random. Strictly speaking, therefore, 

the findings may not be generalised beyond the research 

population described in Chapter II. Secondly, although there 

were sufficient numbers of cases in the criterion groups for 

each of the discriminant analyses, these numbers were some­

times not much greater than commonly acceptable minima. The 

third limitation is that only one form of the HSPQ was used. 

The reliability of the personality data would have been 

greater if it had been possible to use all four, or even just 

two, of the available forms. The researcher collecting expe­

rimental data from high schools necessarily takes time from 

regular class activities, and causes some reorganisation of 

the usual school routine. School authorities are sometimes 

reluctant, therefore, to allow testing to take place. As in 

the case of the present study, the researcher must often 

carry out the minimum amount of testing that is in concor­

dance with the principles of good research. 

It has already been suggested that further studies 

should be carried out to investigate the discriminating power 

of sets of HSPQ traits different from the sets hypothesised 

in this study. Attempts should be made also to validate 

the discriminant equations which were derived, both for the 
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grade ten age-group and for other levels of school students. 

Having established that certain personality traits will dis­

criminate between humanities-oriented and sciences-oriented 

students, the next step is for one to inquire about the per­

sonality of the student who performs well in one subject, 

but not in others. A study designed to investigate a ques­

tion such as this would require a vast research population, 

because the proportion of students who do well (or poorly) 

in one subject alone must be quite small. 

Much of the existing information about personality 

in relation to area of academic inclination derives from 

studies with undergraduates. The findings of the present 

study add to this information and extend it to the senior 

high school level. Personality data of the type investi­

gated may be used in the identification of students who 

are likely to have strong biasses towards the humanities 

or the sciences. 

As well as identifying sets of Cattell's primary 

traits which will discriminate between various criterion 

groups, the study has indicated that the structure of 

personality is such that some traits are related to general 

scholastic performance, while others are associated with 

performance in one area to the exclusion of another area. 
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1 1 
12 
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1 1 
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17 
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16 
15 
11 

5 
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1 7 
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1 1 

9 
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1 4 
12 
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1 4 
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1 3 
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1 7 
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7 
10 
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1 2 
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2 0 
1 3 
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1 0 
1 1 
11 
1 2 
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1 1 
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1 4 
1 0 

I 
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18 
1 0 
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1 1 
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9 
9 

1 4 
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11 
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1 9 
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12 
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APPENOIX 1 

PERSONALITY SCORES OF EACH STUDENT 

HILLCREST HIGH SCHOOL 

HSPQ FACTOR 
S T u r F N T 
NUMBER 

1 0 Q n 3 6 4 
1 0 9 0 4 5 7 

i n n n 3 R 3 
1 0 9 0 3 8 5 
1 0 9 0 - » p f , 
| O o n i f l ? 

I P 9 0 3 P R 
1 0 0 0 6 4 5 
1 0 9 0 ^ 6 6 
1 0 9 0 4 6 6 
1 0 9 0 5 4 3 
1 0 o n 3 9 2 
i 0 9 0 3 6 8 
1 0 9 0 3 f . Q 
1 0 9 0 3 9 3 
1 0 9 0 3 7 2 
T 0 9 O 3 7 3 
1 0 Q O 3 9 9 
1 0 C C 3 7 A 

1 0 9 0 4 2 9 

inqn4on 
l * q p 3 7 5 
i n o o 3 7 7 
1 0 n n i ? q 
i n 9 0 3 7 9 
i n p n 6 R 0 
^090404 
1 0 9 0 4 O 5 
] i q O 4 0 6 
1 0 9 0 4 C R 
1 0 0 0 9 R 9 
j n q n 4 ! 2 
1 0 9 0 4 1 3 
1 0 9 0 4 1 6 
1 0 9 0 4 1 R 
1 0 9 0 4 1 9 

A 

1 2 
11 
1 4 
1 1 

7 
P 
R 

11 
1 2 
7 0 

7 
1 2 
1 3 

5 
1 4 
1 0 
1 3 
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1 6 
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7 
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1 0 
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8 
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q 

8 
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7 
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7 
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C 

1 3 
9 
9 
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R 
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R 
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1 0 
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1 3 
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1 5 
1 3 
1 5 
1 0 
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9 
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1 1 
1 1 
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1 2 
1 3 

P 
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1 2 
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1 1 
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1 1 
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1 1 
1 0 
1 7 
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A P P E N D I X 1 

PERSONALITY SCORE 

HTILCREST HIGH SCHOOL (CONTI 

STUDENT 
NUMRPR A B C D E 

11Q0424 
1OQ0425 
10 9 0 4 2 6 
1 0 9 0 4 2 7 
1 0 9 0 4 3 0 
1 0 9 0 4 7 1 
1 0 9 0 4 3 5 
10 9047 6 
10O0477 
1 0 9 0 4 7 7 
1 0 9 0 4 7 8 
10 9047 9 
109043Q 
1 0 9 0 4 8 0 
109044O 
i n r 0 9 R 2 
10 90442 
10O048 2 
10 904^3 
1 0 0 0 9 7 0 
1O009Q5 
IOC0444 
109O485 
1 0 9 0 4 8 6 
109P4P7 
i n q 0 4 4 7 
1OO04PR 
1 0 9 0 4 8 9 
109C451 
1 0 9 0 4 5 2 
1 0 9 0 4 5 3 
1 0 9 0 4 5 4 
10 9C455 
10CP456 
109O476 
1 0 9 0 4 5 8 
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1 3 
10 
18 
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16 
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7 
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9 
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6 
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15 
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10 

q 
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12 
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9 
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8 
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4 
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6 
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6 
6 
6 
7 
9 

1 3 
7 

11 
8 

1 2 
12 

7 
t; 

•7 

1 7 
12 
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1 5 
12 
11 
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7 

11 
14 
14 
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10 

8 
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16 
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1.6 
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8 
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13 

7 
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12 
12 
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11 

in 
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1.5 
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S OF EACH STUDENT 
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HSPQ FACTOR 

F G H I J C 02 03 04 
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c; 
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9 
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10 
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12 
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7 
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11 
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15 
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APPFNOIX 1 

PERSONALITY SCORES OF EACH STUDENT 

HILLORFST HIGH SCHOOL (CONTINUED) 

HSPQ FACTOP 

NUMBFR 

1 0 C 0 4 f 3 
1 0 9 0 4 6 5 
1 0 9 0 4 6 8 
1 0 9 0 4 6 9 
1 0 0 0 9 9 6 
1 0 9 C 4 7 0 
i n q c 4 7 1 
1 0 9 0 4 7 3 
i n q r 4 7 5 

1 0 9 0 * 0 5 
1 0 0 0 1 0 1 
1 0 q f i 4 q i 

1 0 9 P 4 q 2 
1 O Q 0 1 7 5 
1 0 9 P 5 3 4 
l O Q 0 4 q 3 
1 0 9 n 4 q « j 

i n 9 0 « ^ 0 8 
1 0 0 0 5 1 0 
I O C 0 5 3 9 
1 0 ^ 0 5 4 0 
1 0 0 n o 9 7 
1 P 9 0 5 1 4 

1 0 9 0 5 1 5 
1 O 9 0 5 4 1 
1 0 Q A 5 4 2 
i r » q o 5 4 4 
1 0 9 0 4 9 O 
1 0 = 0 5 1 R 
1 0 9 0 5 0 0 
1 0 9 0 5 4 5 
1 0 9 P 5 0 1 
1 0 9 0 5 0 3 
1 0 9 O 5 2 3 
1 0 9 P 5 O 4 

1 0 9 0 5 2 4 

A 

s 

1 6 
1 0 

1 ? 
1 5 
1 2 

8 
1 6 
1 2 
1 5 

7 
7 

1 0 
9 

1 7 
1 0 

9 
1 1 

7 
1 7 

1.2 
1 0 
1 4 
1 4 
1 7 
1 7 

9 
9 

1 1 
1 5 
1 5 
1 3 
1 4 

6 
1 0 

1 3 

B 

1 0 
q 

7 
7 

1 0 
7 

1 0 
1 0 

9 
9 

1 0 
Q 

9 

8 
P 
8 
8 
8 
q 
o 
q 

1 0 
7 
9 

1 0 
q 

9 
5 
6 
7 
7 

1 0 
7 
7 
7 
9 
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1 1 
1 3 

6 
1 0 
1 7 
1 1 
1 0 
1 6 

6 
P 

5 
7 

1 3 
5 

1 3 
1 5 
1 2 

8 
7 

1 2 
3 

1 5 
1 2 
1 1 

8 
1 0 
1 0 
1 1 

3 
1 7 

6 
1 3 
1 4 
1 2 

4 
1 1 

D 

1 0 

1 0 
1 2 

7 
4 

1 0 
4 
4 
4 
5 

1 2 
1 7 

6 
1 1 

9 

3 
8 

1 2 
1 2 

5 

1 5 
1 2 

1 
1 0 

6 
7 

1 0 
9 

1 1 
5 
Q 

1 2 
6 

1 0 
8 
8 

E 

1 1 
1 4 
1 0 
1 6 
1 3 
1 3 
1 2 
1 6 
1 1 
1 1 

9 
1 0 
1 0 

7 
1 2 
1 3 

9 
1 2 
1 4 
1 2 

7 
11 
1 2 

8 
8 

11 
1 2 
1 2 
1 5 

7 
5 

10 
1 3 
2 0 

7 
2 

F 

1 3 
1 6 

5 
1 6 

4 
1 4 

6 
1 0 
1 1 
1 2 

7 
1 5 

3 
1 0 
1 4 

9 
q 

1 9 
1 4 

2 
1 3 

9 
1 1 
1 2 
1 1 
1 2 
1 3 
1 3 
1 2 

7 
11 

7 
6 

1 3 
I > 

1 2 
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1 2 
1 1 
1 0 

4 
1 4 

7 
1 4 
1 6 
in 

5 
1 5 
1 1 
1 5 
1 1 

8 
1 7 

1 0 
6 
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1 4 
9 
8 
7 

i n 
1 2 

8 
6 

1 1 
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1 2 
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1 1 
1 3 

9 
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1 1 
1 2 
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1 7 
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1 3 
1 2 
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2 9 ( ' 4 f 7 
? 0.-1475 

? 9 r 6 7 c 

7 a>- a 4 ? 
?q : U n o 

57 

5? 
7 9 
61 
7 5 
1 0 

?7 
5 A 

6? 
64 
7"» 
5 9 
7Q 

76 
6 7 

74 
59 
T 
* 8 

5 ' 
7<", 
78 
5R 
52 
75 
50 

53 
66 
76 
56 

5 8 
6 6 
52 
6 * 
57 
C. j 

73 
5 2 
75 
6 5 
7 1 
52 
6 1 
6 4 
R l 
5 9 
78 
6 4 
6 8 
RO 
6 4 
72 
6 « 
8 5 
59 
? 7 
6 9 
p 2 
67 
4 3 
71. 

PC 
7 3 
6 7 
7 9 
6 1 
6 6 
80 

6 3 
6 0 
6 0 
or, 

53 
6 5 
5 7 
6 6 
55 
55 
5 0 
5 1 
74 
6 5 
8 5 
8 7 

6 2 
7 4 

53 
5 3 
5 7 
6 5 
88 
6 3 
6 5 
7 8 
5 0 
4 4 
5 8 
73 
6 9 
78 
74 
4 3 
7R 

73 
6 1 
7 2 
6C 

8 4 

6 8 
6 7 
5 7 
4 3 
5 7 
56 
5 0 
5 3 
7 0 
65 
8 2 
7 6 
6 9 
8 3 
55 
53 
55 
7 4 
88 
7 0 
65 
9 4 
5 6 
4 4 
5 3 
65 
7 3 
8 ? 
85 
4 3 
7 9 

85 
6 1 
7 5 
6 n 

8 4 

41 
4 7 
6? 
53 
57 
4 7 
25 
59 
78 
82 
63 
57 
71 
5 1 
5 7 
55 
59 
61 
f 
4 3 
4 7 
84 
4 9 
2 C 

4 3 
5 9 
74 

78 
9 4 
51 
4 5 
82 
45 
33 
53 
8 6 

32 
4 5 
5 7 
3 8 
5 7 
38 
55 
5 7 
6 0 
5 7 
51 
43 
4 5 
51 
5 7 
4 3 
4 7 
7 2 
55 
53 
51 
7 0 
36 
2 6 
4 3 
4 7 
4 7 
4 0 
81 
38 
4 5 
6 6 
4 7 
4 5 
55 
8 3 
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APPCNDIX 2 

CHRISTMAS MAPKS ANO FASTER MARKS OF FACH STIJOFNJT 

R F r n K r I R O h I p H ^CHPHL C O N T I N U E D 

STUOFNT 
\ji|M n r o r N G L I S H 

C^ FA 

SUBJECT 

^ATHS SCTENCF 

CH EA CH EA 

HI STORY 

CH EA 

7 0 >' 6J" 1 
2 9 j O l l 
•>Q<-,om 

" T - ^ 7 p 
? o - , 3 0 7 

1 q r o ft A 

2 o '•> « o 5 

29. ,367 
7 0 P 4 3 3 
2 9 •< R R o 

2 f > n 4 i u 
J ^ n t q 

7 9 H ? 5 7 
2 9 . ) R 7 Q 

?or-3e;A. 

? r - • 4 0 7 
7 0 04.4 7 

p ' l p J p A . 
7 g o 4.1 î  

2 9 . 1 6 4 3 
7 g r c 4 1 

?f ) t n i 

~>qcA9* 
7 ) P R 3 7 

7 Q 1 3 6 1 

? g r 8 0 4 
7 9 P 4 4 ] 
7 0<-,3' ,<l 

2 9 - 1 7 * ? 
7 9 P R Q 1 
7 q A Q 3 4 

? q n p 4 
7Q(" C f l l 

7 9 ( ) 2 6 2 
2 9 T 4 1 a 
7 3 T 7 1 7 

6 4 

6 7 

6 4 
6 6 

5 6 

5 2 
K 6 
5 6 

^ 5 
c 4 
5 9 

7 6 
7 1 

6 5 

4 R 
2 9 

5 6 
R l 
5R 

5 8 

6 » 

8 1 
6 0 

5 7 

5 6 
e : 6 

6 4 

52 
7 9 

5 9 

5' 
63 
75 
4 4 

71 
7 6 

A 7 
c 7 
-n> 
7 4 

A'" 

6 3 
A 7 

58 
5 7 

5»1 

58 
78 
" ' P 

7 4 

^8 
34 

f '» 

51 
7 7 

6 8 
7 5 
7 Q 

6 6 

^ 6 

^ 6 

6 1 

6 6 
4 9 

7 4 

57 
6 7 

6 2 

7 6 

6*: 
7 7 

7 2 

51 
38 
65 
63 
50 
47 
59 
58 
6 0 

35 
56 
7 4 

6 5 
3 9 

55 
66 
5 1 

4 7 

6 8 

5 4 

6 R 
6 6 

54 
50 
30 
72 
7 1 

3 1 

6 4 

6 8 
5 7 

1 7 
q o 

47 
57 
68 

48 
51 
80 
6 4 
50 
47 
*l 
7 1 
62 
36 
58 
81 

6 5 

5 2 
5n 
66 
4 ' ' 
5 0 

7 0 

46 
78 
71 
54 
29 
40 
R4 
66 
.31 
70 
68 
56 
13 
8 9 

4 5 
5 7 

69 

59 
37 
55 
65 
33 
34 
49 
43 
7 4 
49 
7 4 

76 
45 
65 
65 
53 
35 
43 
67 
35 
69 
51 
31 
43 
38 
76 
65 
20 
65 
78 
43 
35 
86 
43 
45 
63 

4 7 

31 
4 0 

53 
45 
7 4 

4 9 

36 
75 
21 
62 
7 0 
47 
60 
64 
4 7 

^ 0 

23 
66 
32 
72 
51 
34 
51 
38 
72 
51 
21 
70 
70 
43 
23 
75 
34 
45 
4 7 

67 
47 
f-e 
67 
66 
64 
69 
57 
62 
6P 
68 
7 1 
63 
73 
47 
34 
5f? 

54 
80 
60 
70 
R 4 

5 6 

4 R 

64 
57 
70 
47 
77 
63 
68 
52 
7 7 

5 8 
7 5 

8 " 



APPENDIX 2 

CHRISTMAS MARKS AND EASTER MA*KS OF HAC-I STUDENT 

BRPPKFIELD HIGH SCHOOL (CONTINUED) 

STUOENT 
NUMBFR 

29C792 
290431 
290576 
290373 
290731 
290445 
290449 
290593 
29C311 
290828 
290977 
29C757 
290605 
290981 
290925 
290264 
290566 
290417 
290877 
200409 
290719 
290568 
290723 
290953 
2907 29 
290583 
200465 
29051.6 
29C832 
290603 
290527 
29C413 
290703 
290469 
290786 
2O0399 

FNOLISH 

CH 

60 
65 
68 
64 
58 
50 
69 
70 
64 
71 
71 
71 
76 
64 
54 
55 
66 
43 
56 
59 
62 
55 
69 
59 
51 
46 
60 
50 
69 
69 
62 
69 
50 
66 
58 
66 

EA 

52 
78 
83 
64 
65 
59 
77 
63 
56 
67 
71 
72 
75 
68 
62 
67 
69 
55 
66 
61 
74 
81 
65 
45 
68 
54 
43 
56 
72 
69 
41 
72 
64 
70 
71 
70 

MATHS 

CH EA 

52 69 
74 90 
96 96 
62 62 
77 65 
60 50 
72 72 
64 73 
67 67 
66 66 
69 67 
61 61 
54 65 
81 81 
55 55 
70 70 
64 64 
56 56 
55 53 
70 90 
76 78 
78 81 
69 70 
53 53 
60 56 
54 61 
42 42 
43 32 
38 52 
74 75 
51 51 
70 66 
59 59 
68 63 
45 48 
68 63 

SUBJECT 

SCIENCF 

CH FA 

27 47 
78 66 
78 66 
65 45 
51 34 
63 55 
71 55 
69 69 
7 4 55 
69 75 
71 66 
67 77 
57 45 
78 60 
43 23 
59 62 
57 32 
25 26 
61 38 
41 4 9 
71 51 
80 81 
57 57 
45 51 
39 30 
4 1 45 
49 43 
39 28 
63 6 4 
63 40 
67 49 
78 77 
55 4 0 
29 34 
71 72 
35 19 

HISTORY 

CH EA 

59 
70 
79 
60 
74 
61 
82 
66 
74 
74 
83 
55 
67 
74 
63 
60 
71 
62 
60 
62 
80 
88 
61 
50 
55 
63 
60 
50 
75 
63 
50 
81 
47 
67 
77 
67 



APPENDIX 2 

CHRISTMAS MARKS AND FASTER MARKS OF EACH STUDENT 

RROPKFIELD HIGH SCHOOL (CONTINUED) 

SUBJECT 
STUDENT 
NUMBER FNGLISH MATHS SCIENCE HISTORY 

29C280 
290371 
200442 
290949 
290299 
290735 
290746 
290667 
29C748 
200360 
290830 
29C518 
290402 
290685 
200359 
290784 
290871 
29C353 
290421 
290570 
20042P 
290288 
290947 
290437 
200548 
290903 
290818 
290955 
290961 
290390 
290520 
290453 
290552 
290272 
29C705 
290355 

CH 

63 
57 
53 
54 
62 
56 
54 
47 
64 
66 
50 
72 
66 
54 
76 
76 
35 
58 
70 
73 
50 
74 
64 
*9 
67 
62 
69 
53 
74 
68 
70 
66 
68 
59 
64 
66 

EA 

70 
50 
61 
73 
66 
54 
71 
51 
55 
70 
48 
71 
63 
62 
74 
72 
52 
50 
80 
83 
63 
75 
60 
65 
56 
66 
69 
77 
79 
67 
70 
72 
71 
73 
62 
57 

CH 

62 
27 
39 
41 
43 
39 
50 
51 
54 
72 
60 
82 
50 
57 
91 
74 
31 
63 
46 
52 
45 
86 
57 
65 
68 
61 
50 
68 
40 
63 
48 
60 
66 
70 
57 
66 

EA 

65 
27 
32 
41 
48 
39 
50 
53 
52 
71 
54 
89 
50 
56 
89 
89 
30 
65 
36 
56 
67 
86 
57 
63 
66 
61 
56 
76 
40 
67 
52 
bO 
66 
70 
51 
68 

CH 

51 
47 
41 
43 
61 
41 
43 
49 
35 
51 
69 
67 
41 
65 
82 
49 
53 
67 
71 
57 
65 
64 
53 
57 
37 
63 
63 
80 
35 
49 
65 
49 
65 
65 
35 
59 

EA 

57 
32 
55 
30 
45 
49 
38 
38 
43 
45 
60 
66 
41 
47 
94 
49 
34 
53 
36 
45 
70 
81 
57 
51 
30 
64 
60 
66 
40 
40 
55 
45 
36 
34 
28 
66 

CH 

68 
50 
75 
61 
69 
63 
61 
56 
55 
60 
60 
83 
50 
61 
85 
69 
62 
54 
70 
71 
66 
80 
64 
65 
61 
86 
76 
69 
79 
61 
65 
67 
74 
62 
66 
60 
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A P P F N D I X ? 

PF^TSTM/yc; y/>R|<c AMP FASTER M A ' < S PF F A ^ STUOFSJT 

n C r . n K F i F L n HTGH SCMpriL ( C O N T I N U E D ) 

STIJCENT 
MUMRF& 

7 9 ^ 7 1 1 
->on p p3 

29OROO 

7 O r- C g q 

?qnc; ,q7 

7 Q ( - O r 7 

29 0 9 45 
2 9 0 5 9 1 
p ^ n cr>3 
7or, t 77 
7f r>=joq 
? o n c 70 

2 C P 8 4 6 
7 9 0 7 A R 
7 Q " 7 70 
p 0 07 7A 

7 o r 4 R 7 
79C7P.R 
73 r>7CR 
7 9 p ^ 7 4 
7 0 ^ A 5 1 

29 '>65 n 

7 C f 7 ^ 7 

7<" /^4 0 7 
2 9 n 7 , i 3 

70P"5 1Q 

°9P 5 2* 

FNGLTSH 

PH 

69 

h? 
47 

67 

76 
70 
59 

71 
67 

67 

57 
47 

71 

66 
7? 

6P 

51 

6P 
^P, 

5 ) 
5P 

f 7 

5F 
37 
64 

6 7 

54 
4P, 

! " • 

51 

CA 

78 

55 

54 
74 

67 

PJ 
67 

71 
48 

58 

64 

^5 

65 
69 

no 

74 
74 
SO 
74 

61 
74 
AS 

53 

56 
S4 
A 4 

55 

45 

^2 
54 

SUPJFCT 

MATH* *CIFNCF 

C H F*V 

67 

53 

50 

49 

80 

75 

59 

65 

58 

52 

61 

62 

50 

62 

66 

70 

R2 

61 

60 

77 

6"> 

52 

55 

57 

62 

69 

5 A 
7.7 

73 

53 

71 

54 

50 

48 

8.0 

75 

^5 

67 

5R 

42 

60 

62 

50 

62 

68 

73 

82 

63 

64 

84 

64 

57 

53 

72 

63 

66 

54 

38 

75 

CH FA 

82 

51 

76 
84 

90 

96 
37 

78 
57 
71 

67 
49 

43 

45 
57 

82 

61 

55 

63 
65 

61 

55 

?5 
71 

65 

45 
49 

35 
78 

51 

72 

26 
5* 

72 
77 
79 

26 

83 

40 
55 

62 
34 

34 

43 

53 
70 

38 
55 

4 9 

51 
36 

70 

30 
40 

60 
76 
36 

34 

49 

26 

HISTORY 

CH FA 

7* 
7? 
51 
25 
78 
76 
53 
69 

51 

75 

76 

70 

81 

60 

67 

79 

65 

73 

67 

76 

67 

79 

51 

70 

6" 

79 

6 5 

61 

84 

55 
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APPFNDIX 7 

Pf-PTSTMA<: MAPKS AMD FASTEN MARKS OF FACH STUDENT 

HI l l C ° F S T HIGH cFHOOL 

STUCFNT 
NIIM^FR ENGLISH 

PH r A 

SUPJFCT 

MATHS SCIFNCE 

CH EA CH EA 

HISTORY 

CH FA 

i r q r . 7,6 4 

V q r , 4 5 7 

1 . -Q0 3 R 3 
i ( qr^qc, 

1 - 9 0 3 8 6 
1 ->o-",3s-» 
I ! ; O f 7. Qd 

1 P S P A 4 5 
1 r q n 3 6 A 

I f 9 C 4 6 6 
\r> 9 " S 4 3 

1 r 9 r>t»07 

i f ' Q i 7 6 a 

1 ( 9 0 3 6 9 

1 r 0 0 3 9 7 

1 0 9 P 7 7 7 

1 0 0 0 3 7 3 

1 0 9 P 3 9 9 
10 9P3 74 
I f 0 0429 
1 o q r 4 0 0 

] r 0 0 7 7 c ; 

1 0 9 . ^ 3 7 7 
1 p 0 1 1 ? Q 

• c o r 770 
1 PR >6R^ 
1 ' 1 0 0 4 ^ 4 

1 r" 9 n 4 0 c 

1 o o i - » 4 0 6 

1 0 9 - 4 0 8 

i r c I .OPO 

1 0 0 0 4 1 7 

I f 9r" A l 3 
l i ' ' O r « 4 ] 6 

1 p 0 P 4 1 q 

1 0 9 0 4 1 9 

K f 

5 1 

5 ^ 

f f 
6 n 

6 4 

6^ 
5 7 
6 n 

5r> 
75 
4 4 

5 6 

6 4 

5P 

7 1 

5 3 

4 5 

7* ; 

5 9 
5 7 

5 8 
6 7 
c 6 
A.-. 

6 0 

6 7 

5 6 
CA 

5 7 

6 1 
6 7 
n 

56 
6 ? 

5 7 

7 A 

6 5 
7 '< 

AO 

5 6 

6R 

6 4 

5 7 

6R 

6 7 

.7 9 

6 7 

6 9 

7 2 

M 

6 1 

7 0 
s p 

7 9 

6 3 

5 ' 

6 5 

7 4 

6 6 

->2 
6 4 

6 2 

6 6 

7 0 

6 3 
6 9 

7 6 

6 ? 
6 ' 

7 1 

6 0 

6 8 

6 3 

4 4 
5 7 

4 1 

4 4 

4 7 

4 3 

4 2 

4 0 

7 1 

2 1 

4 0 
6 1 

4 2 

6 6 

6 7 

3 4 

R 6 

2 7 

5 2 

7 0 

8 8 

5 4 

6 0 

7 2 
6 9 

7 7 

7 2 

7 5 

5 6 

5 4 
6 6 

4 4 

6 R 

4 5 

7 6 

7 0 

5 4 

5 4 

3 9 

5 2 

7 9 

4 2 
5 0 

3 5 
R l 
3 9 
51 
6 8 
5 4 
6 7 

5 8 
3 5 

8 7 

3 9 

5 1 
6 7 

8 5 

6 8 

6 6 

2 0 

7 3 

7 9 

7 3 

6 6 

6 0 

6 0 
5 7 

4 1 

6 1 

4 4 

5 6 
7 4 

5 8 

68 
6 2 
6 6 
7 2 
6 7 

56 
6 6 
82 
2 8 
50 
76 
60 
5 8 
62 
5 4 
8 8 
58 
61 
6 6 
6 6 
72 
88 
32 
76 
6b 
6 7 
3 0 
' 0 
6 7 
7 9 
6 ? 

7»" 

3 0 

6 0 

7 2 

5 8 

7 6 

5 3 
7 0 

6 7 

5 6 

5 0 

4 5 

8 7 

4 5 

1 8 

6 2 

5 0 

5 9 

6 4 

5 0 

7 5 

5 2 
6 7 

8 0 

8 0 

7 9 

R 9 

3 0 

6 6 

5 0 

7 5 

6 0 

3 2 

6 8 

9 5 

5 3 

^? 

3 9 

5 0 7 4 

6 1 7 5 

6 5 6 8 

6 3 7 8 

5 4 5 8 

6 1 7 4 

7 2 6 8 

5 1 5 5 

6 6 6 2 

4 3 5 5 

8 8 R4 

5 5 6 2 

5 8 6 8 

6 0 6 9 

6 7 6 8 

5 5 7 0 

5 3 7 5 

5 1 5 2 

8 9 8 3 

6 6 7 1 

4 3 5 0 

6 3 7 5 

6 1 7 1 

5 4 7 0 

5 9 7 5 

4 6 6 4 

6 6 7 0 

4 2 4 3 

6 5 7 1 
5 0 5 9 

6 4 7 8 

7 6 8 2 

6 3 7 3 

5 3 5 4 

5 7 7 6 

4 6 5 1 
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APPFNDIX 7 

CF°TSTMAS MAPKS AMD FASTER MARKS OF EACH ^TUDFNT 

H I U C R ^ T HIGH SCHPOL (CONTTNUFO) 

SUBJECT 
STUO r N T 

NUMPFP cN,G, T c H MATHS SCIFNCF HISTORY 

Cy FA CH CA CH FA CH EA 

1 000471") 
1 V 0 9 4 9 
i r , Q o / | 71 
1 0 9 0 4 7 2 
H ' 9 0 4 2 4 
T 1 0 0 4 7 R 

I p o r 4 7 6 
1 0 9 0 4 77 
1 f 9 0 4 3 0 . 

1 0 0 P 4 3 5 
1 10 '"•475 
1 1Q047A 
1 0 0 r 4 3 ~i 
1 0 0 0 4 7 7 
i 0 0 T47p 
i o g 0 4 7 9 
I f Op 4 7 0 

1 0 9 0 4S0 
l p ,CP44 f , 

1 0 0 P ' 9 « 2 
I . 1 c r A A 2 

1 0 9 0 4 8 2 
1 0 9 0 4 4 7 
1 o r 1 9 7 0 
i_,, 0 r 9 9 5 
1 0 9 0 4 4 4 
1 - 9 0 4 8 5 

1 ->or.4«6 
1 '•/OQ4R7 
1 r o r 4 4 7 
1 "9 0 4PR 
•• ')T 04SQ 
i l o r i c i 

1 r, 0 O 4 ^ n 

] " 9 0 4 5 7 
P Q i 4 5 i 

4 " 
6 9 

50 
6 9 
7 0 
67 

6) 
52 
c 0 

33 
54 
56 
7 7 
76 
64 
67 
56 
6 0 
73 
57 
e;o 
6 7 
60 
5P 
7 6 
* 7 
34 
7 5 

6 r 

C4 
66 

5 r 

C 7 

6 1 
47 

5 8 

*? 
75 
59 
6 7 

66 
74 
67 
5 9 

55 
5 0 
7 1 
4 5 
PT 
77 
6 9 
7 7 
6 8 
7 ^ 
75 
6 3 
76 
76 
7 7 
54 
73 

7 1 
4 1 
Rl 
7 1 

65 
74 
6 7 
7 "> 
7 1 
62 
R7 

75 
75 
4 8 
8 7 

72 
7 1 
R l 
6 8 
6 0 
55 
4R 
8 5 
P8 
7 3 
31 
83 
6 8 
6 9 
6 0 

6 8 
7 4 
53 
86 
6 1 
7 2 
75 
39 
90 

8 1 
6 9 
6 2 
7 4 
73 
50 
6 6 
P6 

7 7 
6 8 
25 
7? 
5 8 
7 1 
8 2 
7 3 

6 5 

6 2 
5 6 
R l 
83 
7 5 
7 7 
83 
6 4 
7 6 
^ 7 
5 1 
7 9 
6 1 
8 2 
5 9 
8 0 
7 2 
76 
8 6 
7 0 
63 
7 3 

7 1 
71 
4 0 

7 3 
93 

56 
7 4 

4 2 
8 6 
5'" 
R6 

8 2 
4 4 
58 
55 
5 6 
58 
9 0 

72 
9 0 
92 
7 0 
8 4 
64 
52 
7 2 
6 8 
6 7 
3f> 
96 
60 
2 8 
56 
9 2 
6 2 
74 
76 

7f i 
76 
5P 
98 

7 0 
7 3 
5 3 
P6 
5 0 
S3 
RO 
4 0 
6 4 
4 4 
7 0 
4 0 
9 4 

8 8 
8 8 
8 4 
7 1 
8 0 
6 0 
53 
8 9 
7 4 
6 2 
4 5 
9 4 
5 5 
2 6 
RO 
9 1 
s 3 
72 
P I 

7 0 
6 8 
6 2 
0 4 

3 ^ 6 8 
7 5 7 5 
4 5 5 1 
R4 8 5 
6 7 6 7 
7 5 B2 
7 8 7 1 
53 ? 8 
6 6 5 9 
30 * 1 
6 9 6 9 
53 5 8 
8 ^ P 4 
7 1 7 1 
6 5 8 0 
7 3 7 1 
4 7 5 4 
R8 9 1. 
7 7 7 4 
6 6 6 0 
7 1 6 7 
7 4 7 7 
5 1 5 4 
4 3 5 6 
91 8 4 
6 0 7 9 
3 4 4 6 
85 Q2 
8 0 P I 
3 * 4 8 
6 1 7 9 
6 8 7 6 
4 6 6 5 
6 4 7 0 
6 7 ^ 7 
7 5 P I 



APPFNDIX ? 

P H P I S T y A S MARKS AMD EASTER MARKS CF FACH STUDENT 

U ^ A P PPLL^O IAT C 

STUnFNT 
Nil M Pc R 

(CONTINUFO) 

SUBJFCT 

ENGLISH MATHS SCICNC": 

CH FA CH EA CH FA 

H I STORY 

CH EA 

' 290 1 1 1 
1 7 OOP3Q 

1290 668 
I 7 9 n 7 6 7 
1 ?(-'•'10K 

17 9 r 4 3 3 
i ?q m c 7 
i 2 9P( 81 
17pr-65 
1 ?70c;57 

12cr26^ 
1 7Q -XSO4 
1 29-^61 
1290 c2 n 

1̂  70"P53 

i700376 
l?9P6"8 
l*"" 0613 
1 7q,j<-> 7 5 

12°0233 
129P177 
1 790471 
12001RR 
129PP77 
1 29 ̂ 7 S3 

78 
79 
70 

44 
*5 

P" 
62 
5P 
4° 
77 
78 
67 
72 
74 

66 
66 
63 
63 
c 0 

57 
35 
«H) 

77 

52 
61 

59 

«5 
76 
45 
40 
S2 
62 
60 

^2 
67 

68 
70 
75 
79 
cl 
56 
57 
57 
5 8 
44 
49 

64 
71 
52 
60 

75 
84 
70 
67 
63 
72 
68 
67 
43 
62 
86 
82 
58 
65 
59 
76 
80 
RO 
54 
50 
72 
51 
67 
77 
82 

66 
76 
75 
42 
55 
69 
45 
56 
34 
61 
81 
80 
59 
71 
45 
65 
65 
65 
56 
47 
54 
58 
63 
64 

71 

85 
86 
62 
56 
45 

91 
45 
78 
59 
59 
88 
79 
37 
65 
42 
59 

62 
6? 
53 
63 
66 
56 
18 
86 
78 

87 
99 

86 
58 
42 
92 
45 
P7 

31 
72 
94 
83 
57 
70 
60 
29 
72 
72 
42 
80 
56 
65 
18 
84 
81 

72 78 
89 93 
80 R3 
56 70 
47 42 
82 87 
PC 82 
67 61 
53 51 
52 58 
82 89 
76 78 
79 80 
70 78 
77 86 
66 74 
68 86 
68 86 
76 79 
50 70 
33 69 
58 77 
62 76 
70 80 
67 76 
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APPENDIX 2 

P F P T S T ^ A S " ^ K 5 ; AND FASTER MA3KS OF EACH STUDENT 

M T I ' C R C S T H I G H ^ P U P P L ( C O N T I N U E D ) 

STUOFNT 
NUMRFR 

i . 0 ^ 4 ^ ^ 
1 ' , 9 " 4 S 6 

1 0 0 0 4 7 6 
1 m -145 s 
1 ^ 0 0 4 5 0 
i r T O 9 2 1 

i f r ""172 
1 v r 143 
- r o o 4 6 7 
1 ^9r^¥^ 
I T O T 4 A R 
1 09 ,14 A 9 
1 i n ' CC6 
1 " ,O04 7<"» 
1 •>o ' "47 i 
1 0 o r 4 7 3 
' 0 9 0 4 7 5 
i r .qotS05 
i p i i i i m 
i i Q i l ^ q i 

1 * 9 0 4 9 7 
10 0 /11 7 K 

I - 0 . 1 5 3 4 
1-J9C493 
i ' » 9 0 4 9 5 
1 0 9 0 5 0 3 
i r c - c c l n 

1 0 q 0 5 3 9 
1 . 1 0 0 5 4 0 
i r o r 9 Q 7 
1 0 0 0 5 1 4 
i f i a i f i ] c 

1 .o r * 4 i 
1 0 9 0 ^ 4 7 
109C544 
1 0 9 0 4 9 9 

FNGI 

P H 

7 •• 

5 0 

2e : 

55 
43 
6A 

5*-

6 6 
5 1 
A'1-

RR 

46 
77 
4 2 
7 9 

7<" 
61 
7 0 

71 
4 4 
7P 

4 7 

7 0 

7 6 

6 5 

55 
55 
68 
51 
7 4 

62 
^0 

56 
7 7 

67 
6 1 

TSH 

^A 

6 6 
56 
26 
62 
58 
7 3 
7 0 

85 
5 7 

5 0 

7 4 

6 1 

7 8 

6 1 
P5 

87 

59 
7 6 

69 
6 9 
7 S 

f-i) 

A 9 

7 1 
7 2 
65 
62 
77 
7 3 
66 
41 
A l l 

6 0 

6 1 
56 
64 

SUBJFCT 

MATHS 

C^ 

5 1 
5 P 

4 2 
4 7 
31 
6 4 
75 
5 8 
6 0 
54 
5 6 
4 4 
62 
56 
9") 

6 5 
6 3 
4 3 
82 
7 0 
9 0 
31 
59 

82 
6 6 
5 5 
34 
75 
8 7 

75 
75 
4 4 
61 
85 
87 
4 6 

FA 

5 0 
55 
7 3 

5 ) 
4 3 
6 9 
7 1 
5 1 
6 3 
4 0 

59 
5 5 
64 
4 * 
9 2 
6 2 
5 3 
30 
7 6 
7 6 
9 0 

3 4 
5 2 
8 0 

7 2 
5 3 
4 1 
58 
8 4 
7 4 
6 8 
5 0 
56 
8 4 
7 1 
58 

SCIENCE 

CH 

7 4 

60 
38 
50 
62 
54 
4 2 
60 
7 8 
7 0 
63 
7 8 
62 
58 
9 4 

8»' 
4 5 
58 
80 
66 
88 
3 ^ 
8C 
82 
9C 
6 6 
37 

72 
4 5 
* 6 
62 
5x. 

58 
56 
7 6 
4 2 

FA 

R3 
5 4 
37 
4 2 
6 2 
6 1 
3 4 

55 
5 8 
6 3 
3 7 
P 2 

54 
6 4 
o p 

7 6 
52 
4 2 
88 
4 4 
8R 
3 0 
8 1 
8 7 
9C 
5 5 
39 
6 7 
2 9 
7 1 
5 4 
5 0 
51 
4 5 

9 0 
3 4 

HTSTDP> 

CH EA 

88 9 1 
45 64 
45 39 
59 56 
62 62 
66 69 
50 64 
65 80 
60 5 2 
66 58 
55 52 
60 6 1 
81 73 
57 57 
87 84 
8^ 75 
7 0 73 
47 50 
78 82 
7C 75 
c 2 95 
67 67 
74 7 1 
78 79 
72 87 
54 66 
4 1 49 
84 8 9 
68 70 
61 64 
62 75 
3 1 56 
37 55 
65 66 
60 P I 
46 65 
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ftPPENOIX 2 

r j - o i S T M / i S MAPKS ANO E ' S T F R MA^KS Q F FACH STUDFMT 

n i l L C R F ^ T H I G H SPHOPL ( C C N T I N U F O ) 

CT1JDPNT 
MI1MRFP 

i i c r 5 1 q 

1 "»OOe;'Vl 

1 -19 0 ^ 4 ^ 
1 o 9 f c n l 
\ ; .or ,c;p- 7 

' 0 9 f 5 7 3 
1 ' i o r o i 

• • 0 9 0 5 2 4 
1 3 o y^rf\ 

1 .; Q r c *> 7 

i 0 0 0 . 5 ">9 

1 0 9 0 ^ 7 6 

1 ^ 9 0 5 1 1 
1 O Q O ^ 2 5 

1 ^ O T 5 2 6 
1 0 9 0 5 2 7 
\r,qr\^\ 3 
1 n o r 5 1 6 
I 0 9 0 5 7 R 
i i o n 9 3 s 
IOC 1 5 1 9 

1 r 9 0 5 2f 
1 O O 0 5 2 9 
] ' i q r c 3 0 

1 • O O £ 7 ) 

1 •-.'•>. 1 5 3 I 

t NOLI ^H 

P.H FA 

4 4 5 7 

7 1 ->6 

6 1 6 1 
67 62 
57 6 8 
p i R2 
74 67 
73 7 4 
7 7 76 
77 79 
6 4 7Q 
7 . . 5 7 

7 ° 72 
7 ^ 6 0 
7 3 7 3 

77 7 5 
68 "'O 
6 9 7 6 
76 6 7 
50 4 1 
8 ^ PI 
60 7 7 
64 7 o 
7 7 74 
77 P3 
74 7 7 

SUBJECT 

MATHS S C I F P T F 

CH EA 

51 
73 
56 
61 
41 
8 0 

72 
65 
83 
«7 
75 
79 
69 
76 
83 
61 
73 
72 
55 
37 
85 
50 
53 
70 

65 
72 

45 
60 
62 
69 
51 
76 
79 

75 
BK 

84 
70 
85 
67 
82 
84 
67 
80 
79 
52 
44 
89 
64 
56 
77 
83 
72 

CH FA 

45 36 
66 68 
70 80 
68 66 
36 50 
84 65 
70 35 
8C 84 
75 77 
76 76 
78 79 
62 50 
79 81 
82 82 
76 P4 
71 84 
61 63 
75 65 
69 75 
44 50 
95 97 
68 75 
70 70 
70 77 
84 7 R 
78 8° 

HISTORY 

CH EA 

55 
83 
62 
69 
63 
73 
86 
76 
69 
76 
77 
63 
75 
76 
68 
75 
71 
74 
76 
53 
91 
73 
73 
79 
87 

64 

56 
69 
72 
65 
64 
85 
73 
73 
67 
84 
80 
52 
PI 
72 
69 
71 
67 
66 
78 
37 
92 
82 
71 
P6 
90 
71 



APPENDIX 2 

G H ^ S T M A S WARKS AND FASTFR MAPKS CF FACH STUOFNT 

GAR CCLLFGTATF 

^TUDFNT 
N'UMRFR 

', 2 9 O 7 1 7 
1 29067"' 
i 7o P-J73 

1 79 09 79 
1 2 9 '"" 7 4 5 
1 7 9 ^ 7 6 4 
1 2 ° o ^36 
1 2 9 T 7 6 " ' 
1 2 8 •) ? 1 8 
1 29(»33" s 

1 2 9 0 8 ^ 7 
i 2 9 0 6 8 7 
i 7 9 Q 8 6 9 
1 2 9 0 4 C 3 
1 2 9 0 K 4 P 
1 79 0 " 91 
1 7 9 0 1 5 0 
1 7 0 0 5 3 2 

1 7CPP47 
-> 2ar 50P 
1 7 0 f ' 7 3p 

1 7 9 T 6 1 5 
12 7 0 4 ^ 7 
1p o o j 7 7 

• 7 9 ^ 5 9 6 
1 2 507 56 
1 2 9 0 31 P 
i 7f 04 17 
i 2 7 1 0 71 
1 7 9 0 4 1 7 

1 7 9 *" 2 6 7 
1 7 0 O P 6 1 

1 2 9 ,P16 
1 2 9 i r o , 4 
1 7 0 1 4 7 0 
1 2 9 0 6 9 0 

^NGl TSH 

CH EA 

A 7 

60 
65 

51 

77 
7«i 

*7 

51 
44 

7) 
c 3 
75 

56 
50 

54 

66 
74 

6P 

7P 
64 

61 
69 

45 
RO 

79 

77 

6 r 

7< 

69 

76 

^7 

7 1 

66 

6C' 
74 

64 

63 
50 

65 

41 
75 

15 
5* 

41 
70 

68 
55 

P3 

45 

43 
54 
65 
75 

62 
71 
60 

46 

*7 

5"» 

76 
P7 

67 
A7 

67 

76 
60 

66 

75 
66 
60 

7R 

60 

SUBJECT 

MATHS SCIENCC 

CH EA CH FA 

75 

62 

58 

61 

51 
90 

67 

61 
39 

67 
74 

82 

PS 
39 

58 

45 

64 
64 

58 

51 
51 
74 

62 
76 
67 

64 
84 
75 

79 

63 

6R 
74 

R6 
7 2 
04 

5 3 

62 
56 

6 0 
53 

39 
84 

75 
53 

44 

63 
66 
76 

86 

39 

44 

46 

68 

52 

58 
46 
46 

6°» 

60 
7 0 

54 

58 
73 

7 0 

69 

69 

67 

61 
79 

65 
91 

36 

47 

55 

75 

69 

62 

58 

82 
69 

57 

87 

51 
65 

53 
71 

54 

68 

92 
78 

61 

55 
60 

65 

54 
94 

52 

90 

92 
74 

56 

(-? 
85 

71 
88 

97 

90 

7r< 

70 
46 

72 

61 

64 
60 

74 

61 

37 

82 

55 
76 

40 

7 0 

52 
81 

95 

79 
51 

54 
66 
70 

57 

95 

57 

88 

95 
9fj 
71. 

76 

90 

P2 
81 

°7 
97 

60 

HI STORY 

CH FA 

71 
79 

78 

50 
69 
44 

51 
50 

39 

64 

42 

90 
4 7 

^B 
56 

76 

85 

66 

7 0 
46 
4 4 

62 
5 0 
79 

77 

79 

72 
79 

61 

60 
5<! 

68 
65 

7f 
79 

64 

69 

69 

77 

7 5 

87 

77 

55 

75 

54 
66 

78 
91 

59 

64 

65 
7 7 

89 

87 

85 

63 
63 

70 
5 2 

78 
32 

88 

PI 
og 

63 
£9 

6* 

71 

70 

7=; 
84 

60 



A P P E N D I X 2 

CHPTSTM4S MARKS ANO FASTER MAPKS CF EACH STUOFNT 

Tc. ^AR C U CG I A T F 

STUDENT 
Nil M p. c p 

1 7 o r 51 7 

1 2 9C1 Or> 

1 2 9 0 4 4 1 
i 7 9 0 4 7 c ; 

1 2 ° C c 6 5 
1 7 9 0 741. 
1 7 9 0 8 1 3 
1 2< C 5 7 6 
12 9 0 8 7 7 
12 9 0 1 1 9 
1 7 q r ; 4 6 0 

1 2 9 0 6 R 7 
1 7o 0 6 3 5 
1 7 Of: 5 80 
1 7 0 0 6 4 4 
I 7 9 0 . 7 6 4 
1 79 C 5 3 6 
12( ^ 6 1 3 
1 7 0 0 4 0 4 
1 7 9 0 0 4 7 
12 0 4 R ? 
1. 2 9 0 3 6 O 
1 7 0 0 5 7 7 

1 2 9 0 4 5 3 
1 2 9 0 2 1 0 
• " 2 9 0 2 0 5 
1 2 9 0 8 4 6 
1 7 0 0 1 6 5 
i 2 9 0 4 29 
1 7 0 ^ 7 7 3 
1 2 9 ^ 8 1 . 9 
1 2 9 ^ 1 3 1 
1 2 9 O 4 6 5 
1 2 9 0 1 7 7 
1 7 9 0 7 8 6 
1 2 9 { i 7 4 9 

( C O N T I N U E D ) 

CNGL ISH 

CH 

6^ 
57 
6 5 
40 
67 

45 
63 
65 
47 

61 
55 
65 

5° 
38 
76 
71 
72 
37 
36 
64 

6 C 

5 0 

78 
77 
65 
64 
46 
74 
97 

71 
74 
66 
77 
9? 
47 
67 

EA 

68 
61 
67 
37 
61 
45 
30 
54 
39 
cl 
51 
54 
47 
45 
82 
65 
70 
32 
34 
51 
63 
46 
70 
76 
55 

55 
51 
69 
91 
65 
74 
65 
^6 
90 

35 
^5 

S U B J C C T 

MATHS <>CTFNC; 

CH EA 

7 5 
6 1 
7 8 
6 3 
75 
6 7 
53 
7 4 
75 
81 
61 
6 6 
6 8 
7 0 
71 
72 
6 7 
52 
29 
6 8 
6 5 
54 
8 4 
8 2 
72 
4 7 
70 
65 
9 2 
6 4 
RO 
P9 
87 
83 
7 4 
P9 

6 6 
5 1 
73 
5 6 
7 3 
4 7 
4 6 
7 4 
7 6 
7 8 
5 7 
6 3 
6 5 
7 4 
56 
6 2 
7 5 
4 8 
19 

77 
75 
28 
81 
80 
65 
45 
57 
60 
90 
63 
74 

72 
79 
6 8 
58 
72 

CH EA 

HI STORY 

CH EA 

62 
55 
85 
84 
86 
87 
60 
74 
95 
34 
56 
57 
43 
40 
61 
35 
55 
22 
18 
51 
59 
78 
95 
93 
51 
35 
56 
81 
^6 
43 
88 
88 
86 
89 
77 
90 

77 
58 

89 
82 
94 
91 
51 
80 
97 
42 
55 
53 
30 
38 
62 
51 
51 
35 
9 

40 
74 
53 
96 
91 
70 
47 
64 
73 
09 

60 
95 
91 
R6 
67 
62 
86 

67 
50 
78 
58 
69 
50 
57 
78 
63 
57 
53 
50 
22 
65 
88 
67 
77 
52 
45 
58 
78 
85 
93 
61 
73 
51 
55 
54 
92 
56 
77 
79 
66 
72 
5 8 
81 

80 
66 
86 
64 
74 
61 
63 
90 
50 
72 
71 
67 
45 
52 
73 
65 
74 
55 
63 
48 
80 
80 
95 
85 
84 
67 
69 
77 
95 
58 
P7 
74 
P5 
90 
70 
85 
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APPFNDIX 2 

CHRISTMAS MARKS AND FASTER MARKS OF FACH ^TUDFNT 

c iOF Ml HIGH SCHOOL 

STUCENT 

NUMBER 
pNGL ISH 

CH 

SUBJECT 

MATHS ' SCIFNCE 

CH EA CH FA 

H I STORY 

CH FA 

1 6 9 0 5 4 4 
' 6 9 C 6 7 0 
1 A O f 5 6 8 
1 6 9 0 6 2 6 
1 A 9 T 7 4 7 
1 A 0 T 7 5 O 
1 6 9 07 52 
169C617 
1 6 9 0 * 6 o 
1 6 9 0 4 3 7 

i 6 9 ( 5 8 3 
1 A 9 0 4 5 7 

i A 9 0 5 R 5 
1 690 .47 ' ) 
16 f 0 6 1 ^ 
i 6 ° O A 2 f , 

I 6 9 f 7 1 8 
1690575 
i 6 9 C 5 9 0 
1 6 9 C 6 9 4 
1 6 9 0 7 7 0 

1 6 ° C 7 5 7 
1 6 9 0 6 0 . ' 
' , 6 9 0 5 5 1 
1 6 T 7 7 0 
16 9**690 
1 6 9 0 6 9 7 
1 6 9 0 5 6 P 

i 6 O 0 6 4 P 
1 6 9 C 7 5 5 
i 6 9 0 * 8 6 
1 6 9 ^ 7 1 7 

1 6 0 0 5 6 5 
1 6 9 0 6 7 6 
1 6 9 0 6 6 4 
1 A9 0 A04 

7 2 
76 
75 
78 
6 9 

7 7 

RT 

77 
7 5 
85 
75 
77 

78 
72 
6 6 
71 
P9 
P8 

80 
7? 

30 
5,p 

7 5 

65 
5 4 

7 9 

P r ' 

7 4 

82 
7 4 

9 1 

51 
81 
5 9 

7 8 
P I 

6 1 
7 7 
7 6 

7 5 

7 6 

67 

P I 
72 
7 6 

80 
7 5 

66 
6 8 
63 
6 3 
4 9 

7 7 
88 
7 9 
74 

°5 
5 1 
7 ^ 

*B 
1 5 
7 8 
7 5 

76 
83 
7 8 
9 4 

5 6 
7 7 
7 4 

RO 
71 

4 3 

7 3 
6 6 
7 7 

65 
6 4 
80 
6 9 
5 5 
79 
8 9 

7 1 

7 2 
6 9 
8 8 
6 5 
82 
0 0 

7 0 
65 
76 
45 
4 5 
6 6 
7 2 
7 8 
6 0 
5 8 

7 2 
7 7 

8 0 
7 1 
76 
51 
3 1 
8 6 

4 1 
6 4 
6 8 
6 9 
6 2 
6 3 
7 5 
6 1 
3 7 
8 7 
9 7 

6 2 
8 2 
65 
8 0 
5 7 
82 
9 4 
7 7 
62 
R5 
5 2 
39 
7 2 
55 
7 8 
6 1 

5 6 
6 8 
7 7 

8 ! 
6 6 
7 0 
4 6 
31 
8 9 

65 
6 4 
9 0 
7 5 
7 5 
4 5 
72 
8 9 

7 8 
9 7 
62 
60 
61 
7 0 
6 1 
58 
92 
QO 

7 3 
62 
9 7 
38 
7 4 
4 4 
34 
7 4 
67 
8 1 
38 
6 5 
9 7 

72 
7R 
5 7 
6 9 

8 7 

5 8 
5 3 
9 1 
7 1 
5 7 
53 
6 7 
6 8 
8 0 
9 8 
6 8 
52 
60 
58 
5 9 
52 
9 6 
9 7 

7 3 
7 3 
8 6 
50 

3 7 
5 9 

3 4 

7 2 
4 7 
7 0 
4 8 

80 
9 5 

6 6 
6 4 
5 0 
68 
8 1 

6 0 
6 7 

6 9 
8 5 
4 5 
6 9 
8 0 
6 2 
7 3 
8 2 
8 4 
7 1 
7 0 
7 7 
6 4 
7 0 

° l 
8 3 
7 7 
6 8 
7 9 
5 2 
7 1 
6 9 
3 8 
8 5 
8 7 
7 3 
58 
5 3 
7 7 
5 4 
6 8 
6 9 
8 5 
7 9 
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4PPFNPTX 2 

CHRISTMAS MARKS AND FASTFR MARKS Cc FACH STUDENT 

pTOc/\u U G H SCHOOL (CPNTIMUFD) 

S T I J P F N T 

Nl l M P F P CNGL ISH 

CH FA 

SURJFPT 

MATHS SCIFNCF 

PH FA Cr FA 

1AO0 6 74 
1 £ C f 7 7 7 

1 A9T 65A 

169"A77 
'690470 
i 6 9 0 A 5 4 
1 AQPA4!i 

1A9C646 
i A O 0 5 8 r 

1690616 
1 A O r 6 7 7 

1 A 9 O A 7 4 
169-AAp 
i 6 9 r 5 c 2 

i 6 9 0 5 5 6 
1 AOOA 7P 

1 4f f A 7 5 

! 6 9 p 6 7 7 

1 A 9 f 7 7 4 

11 6 9 r K o 6 
1 6f "505 
1 Aqr5 5,-, 

169/6P4 
"! 6 9 0 A p p 

1 6 9 r 4 1 6 

81 

78 
70 
60 
AQ 

6>' 
7° 
65 
74 
82 
po 

6* 

75 
P4 
7? 

6* 
Q " 

7 C 

85 

P? 
67 

57 
0 1 

61 

79 

C 7 

61 
70 

59 
77 
6 7 
79 

72 
75 

71 
54 

53 
A O 

75 

7^ 
66 
7 6 

72 

PR 
85 
69 
51 
70 

71 
77 

77 

55 
67 

71 
69 
42 
72 
66 
50 
77 
7T 

51 
67 

66 
60 

63 
79 

79 
76 
82 
7f| 

5 6 

72 
46 

86 

61 
5 5 
50 

78 
6 7 
4 7 

63 
56 
37 
75 
61 
45 
65 
73 
63 
58 
73 
75 
72 
po 

"M 
57 

-'H 
40 

84 

69 

7'» 
29 
74 
48 
67 
53 
64 
65 
76 
71 
52 
53 
75 
66 
46 
77 
42 
81 
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ABSTRACT OF 

Personality and High School Performance 

Two questions were examined by the study. The first 

was whether Cattell's personality traits C, G, 0, Q2 and Q3 

would discriminate between senior high school students who 

have generally high scholastic performance and those who 

generally perform poorly. The second question was whether 

the personality factors A, F, H and I would discriminate 

between those senior high school students who are inclined 

towards the humanities and those who are inclined towards 

the sciences. 

The research population consisted of five hundred 

and eighty-two grade ten students who were enrolled in 

university-preparatory courses in five high schools in 

Ottawa. Personality was measured by the High School Person­

ality Questionnaire and scholastic performance measures were 

based on school marks. 

A student was said to do well in a subject if he was 

among the top thirty per cent in the subject in his school; 

students who were in the bottom thirty per cent were said to 

do poorly- Students who did well in English, History, 

Mathematics and Science were called high general performers; 

students who did poorly in all these subjects were called 
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low general performers. A multivariate discriminant analysis 

showed that factors C, G, 0, Q2 and Q3 did discriminate sig­

nificantly between these general performance groups. A 

series of univariate analyses indicated that the factors C, 

G, Q2 and Q3 were significant discriminators between the 

general performance groups when used separately as discri­

minant variables. The positive pole of each personality 

factor was associated with high general performance. 

Those students who did well in English and in 

History (but not in Mathematics or Science), together with 

those who did poorly in Mathematics and Science (but not in 

English or History) were called the humanities-oriented 

group. Students who did well in Mathematics and Science 

(but not in English or History), and those who did poorly 

in English and History (but not in Mathematics or Science) 

were called the sciences-oriented group. The two groups 

formed the criterion variable for a series of discriminant 

analyses in which factors A, F, H and I were the discri­

minant variables. The results of a multivariate analysis 

indicated that this set of traits was a significant dis­

criminator between humanities-oriented students and 

sciences-oriented students. Univariate analyses showed 

the traits A, H and I to be significant discriminators 

between these groups when used singly as discriminant 

variables. 
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Taken together, the results of the planned analyses 

and those of a number of post hoc analyses indicated that 

factors C, F, G, I, Q2 and Q3 were discriminators between 

students who had high and low levels of general scholastic 

performance. Factors A, E, H, I and Q2, on the other hand, 

were found to be discriminators between students who were 

oriented towards the humanities and those who were oriented 

towards the sciences. 


