
PERSONALITY FACTORS AS PREDICTORS OF GENERAL 

ANO DIFFERENTIAL PERFORMANCE IN HIGH SCHOOL 

Sunmary 

School marks in English , History, Mathematics and Science were 

obtained for five hundred and eighty-two grade ten students. Per

sonality was measured by the thirteen non-intellective factors of 

Cattell's High School Personality Ouestionnaire. It was shown that 

Factors c. G, F, Q2 and Q3 were significant discriminators between 

the students who did well in all four subjects and those who did 

poorly 1n them all. In addition, Factors A. E, Hand I were found 

t o be significant discriminators between students who performed bet

ter in t he sciences t han 1n the humanities. 
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Introduction 

Si nce Eysenck's derivati on , in 1944, of his Neuroti cism and Extra

version dimens i ons of personality, many studi es have been conducted in 

order to invest i gate possible relationships between these fac tors and 

academic ach ievement. There is general agreement that at the univer

si t y level Extraversion i s negativel y related to scholastic perform-. 

ance. 

In mor P. recPnt vears , Cattell has establ i shed some twenty "prim

ary" factors of personal i ty. These trai t s \'l'ere founded on extensi ve 

research, extr~me care bei nq taken to ensure that t he ori ginal varia

bles were sampled from as wi de a range of t he "personal i ty sphere" as 

poss ible. Catte11 ' s factors may he measured by t he Si xteen Personal

lli Factor Questi onnaire (16PF) for adults and by t he High School Per

sonal i ty Ques t ionnai re (HSPQ) for ,gh school students . The factors 

measured by t hese i ns truments are l is ted in Table 1. 
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Table 1 

The Pr imary Source Trai ts Measured by 
the Si xteen Personality Factor Oues t ; onna1re 
and t he High School Personal i ty Ques t i onnaire 

Code Title of T ra i t 

A Affectothymi a versus si zothymia 

B General Intelligence versus Men tal Defect 

C Ego Strength versus Ego Weakness 

*O Excitability versus Phlegmatic Temperament 

E Dominance versus Submissiveness 

F Surgency versus Desurgency 

G Superego Strength versus Superego Weakness 

H Pamia ve~sus Th retica 

I Prems ia versus Harria 

*J Asthenia versus Zeppi a 

tL Protension versus Al axi a 

tM Autia versus Practical Concernedness 

tN Sophistication versus Nai vete 

0 Guilt- proneness versus Confident Ade~uacy 

t Ql Radicalism versus Conservatism 

Q2 Self-sufficiency versus Group Dependency 

Q3 Strong self-sent iment versus Weak Self-sentiment 

Q4 High Ergic Tension versus Low Ergic Tension 

* Included in HSPQ but not in 16PF 
t Included in 16PF but not in HSPO 
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Some studies have indicated that Cattell's personality trai t s 

are useful in predicting academi c achievement. Warburton. Butcher 

and Forrest (1963} , for instance found Factors C,G, and M to be 

si gnificantly correlated with fi nal theory marks for a sample of 

graduate trainee-teachers. Rushton (1966) , working with nearly 

five hundred ten-year-old chi ldren, found that Factors A,F and G 

were each si gnificantly and posi t i vely correlated with each of t he 

verbal , arithmet i c and English abil i ties measured by the Moray House 

tests. At the junior high school level, s tudies by Cattell, Sealy 

and Sweney (1966) and by Cattell and Butcher (1968) have shown that 

the factors measured by the HSPQ account for a substanti al proportion 

of the variance of scholastic achievement. 

Much of the research into relationships between personal i ty 

traits and academic performance has focussed on general perform-

ance. Very l i ttle work appears to have been done, however, on rel a• 

tionships between personali ty factors and different i al schol astic 

performance , although some studies have i nvestigated personality 

differences between groups of students involved i n different academi c 

areas. Trent and Athey (1965) , for example, found engineering maj-

ors to be less flexib le and open-minded in t hei r t hinking than s tu

dents who were majoring in the liberal arts. Gal lese (1968) found 

enginee r ing students to differ frow "general" male students on al l 

scal es of the Minnesota Mult i phas ic Personality Inventory. Orevdahl 

(1956) , using the 16PF, found students in Arts and students in the 

Sciences to di f fer si gn i f icantly on Factors I and M. Again, Goldschmid 

(1965), using four di fferent personal ity inventories , found a number 

of scales which were related to undergraduate st udents ; standings on 

a humanities continuum and on a sci ence continuum. 
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ConsidP.r~tion o~ the descriptions of Cattell 1 s factors given in 

t he handbooks for the 16PF and the HSPQ and of the findings of vari-

ous research projects led the authors to conclude that some of Cattell 's 

personal i ty factors might differentiate between students with good 

general performance in high school and those with poor general perfor

mance, whereas other factors might discriminate between students who 

performed better in the humanities and those who per formed better in 

the Sciences. Using the terms "humani ties-oriented 11 and 11 s ci ences

orient ed11 to describe the two latter groups of students, respectively, 

the following hypotheses were st ated: 

1. Factors C, G, 0, Q2 and Q3 wi l l discriminate between hi gh general 

scholastic performers and low general scholastic performers. 

2. Factors A, F, Hand I will discriminat e between humanities orient 

ed and sciences-oriented students. 

50 • THE JOURNAL • FALL 1974 



Procedure 

F1 ve hundred and e1 ghty-two grade ten s_tudents from five Ottawa 

high schools were studied. Scores on the thirteen non-intellective 

HSPQ factors were obtained. together with Christmas and Easter marks 

1n English. History, Mathematics and Science. The marks were derdved 

from teacher-made examinations corrmon to all students within each school. 

A student's performance score for a particular subject was defined as 

the sum of his Christmas and Easter marks for t hat subject . For each 

subject, t he thirty percent having the highest performance scores were 

placed in the upper performance group while the thirty per cent hav-

ing the lowest performance scores were designated the lower perform-

ance group. Within each school. a Pearson coefficient of correlation 

between Christmas and Easter marks was determined for each subject. 

The ranoe of these coeff 1ci ents was from O. 63 to O. 85; the mean va 1 ue·, 

using Fisher's z. was 0.75. This value was used as an estimate of the 

reliability of the performance scores. Hence . a 95% confidence inter

val was established about the top score in the lower performance group. 

Since the bottom score of the upper performance group did not lie in 

this ' interval, it was concluded that there was little risk that stu

dents had been misclassified. 

In order to test the first hypothesis, high and low general per

formance groups were established as follows. The sixty-six studen t s 

who were in the upper performance groups for all four subjects were 
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placed in the hi gh general performance group . The low general per

formance qroun comprised the fifty-five students who were in the low-

er performance groups for all four subjects. The high and low gener-

al performance groups will be referred to as the general performance 

criterion pai r. For testing the second hypothesis . a differenti al 

performance criterion pair. consisting of a sciences-oriented group 

and a humanities-oriented group. was formed. Student s who were i n the 

upper performance groups for English and History, but not for Mathe

mati cs or Science. together with those who were in the lower performance 

groups for Mathematics and Science, but for nei t her English nor Hist

ory, were placed in t he humanities-oriented group. Conversely, stu

dents who were in the upper performance groups for Mathematics and 

Science , but not for English or History , together with those in the 

lower performance groups for English and History . but for neither Math

ematics nor Science . were placed in the sciences-oriented group. The 

human ities-and Sciences-oriented groups each contained fifty-one cases. 

The classification of subjects as humanities of sciences was based 

on the findings of a study conducted by Goldschmid (1965 ). 

The hypot~eses were tested by means of discriminant analyses with 

the appropriate criterion-pai r forming the discriminant groups and 

the correspond ing set of personality traits as the discriminant vari

ables. In order to investigate the effect of each factor separatel y , 

a series of discriminant analyses was perform€d, each trait being used . 
in turn as the sole discr iminant variable . Signifi cance tests were 

conducted at the ninety-five per cent level of conf idence. 
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Results and Follow-up Tests 

The results of the hypothesis tests are reported in Table 2. 

As predicted. Factors C, G, 0, Q2 and Q3 were found to discriminate 

between high and low general performers. When these factors were ex

amined separately, however, Factor O failed to produce significant 

discrimination. The set of factors A, F, Hand I, as predicted, was 

found to discriminate between humanities- and sciences-oriented groups. 

Factor F, however, was not found to be a significant discriminator 

when the factors were examined separately. 

Since two factors appeared to have been hypothetically misclas

sified, and in view of the possibility of the erroneous omis~ion of 

other factors from the sets of discriminant variables, a number of 

post hoc analyses was carried out as follows: 

a) simple and multiple analyses with the general performance 

criterion pair and Factors A, F, Hand I; 

b) simple and multiple anal yses with the humanities-sciences 

criterion pair and Factors C, G, 0, Q2 and Q3 ; 

c) simple analyses with Factors D, E, J and Q4 and each of the 

criterion pairs . 

All post hoc analyses were carried out w1th0<. =0.01.The results are pre

sented in Table 2. 
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factors 

C,G, 0,Q2,Q3 
C 
G 
0 

Q2 
QJ 

A,F, H,I 
A 
F 
H 
I 

D 
E 
J 

Q4 
- -

Notes: 

Table 2 

Surr~4ry of Results 

critericn pair 

general performance · 

F value 

9.62* 
5.60* 

32 . 35* 
2.51 

16.10* 
13.22~ 

2.69 
2.39 
7.16* 
2.eo 
5.10* 

0. 31 
0 . 22 
3 . 68 
0.07 

pole 
related to 

high 
general 

perforrr:ance 

c .... 
G+ 

Q2+ 
QJ+ 

F

I+ 

humanities-sciences 

F value 

1.05 
0.19 
0.25 
0.42 
4.66 
0 . 02 

pole 
related to 
humanities 
oriented 

group 

r---- ------·-
6 . 10* 

12.07* 
1. 76 
J . 9R* 

16.lJ.i:(• 

0. $2 
10.36* 

l . 9Q 
0.19 

A+ 

H+ 
I+ 

E-

1. Values in boxes relate to tests of hypotheses, for 
\o:hich ,x. - f.C'5. 

2. All oth~r Vdlues relate to post hoc tests , for 
which ,.___. ( i . Gl. 

J . As tari s~~ iniic3te F values which are Ei~nificant 
at tLc ~r : r o,:-:;.ntc> :.eve 1 . 

4. A oo s itive oole is arfined as t he high-scor~ 
extreme of a factor. 
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D1 scuss1on of the Results 

The results indicate that although. for our populati on, t he 

hypotheses were supported, better discriminati on coul d be obtai ned 

with modifi ed sets of discriminant variables. Factor E, for example, 

was included in nei ther set of di scriminant variables because of 

confl i ct1ng research evi dence . The results of the present study , how

ever, indicate Factor E to be a discriminator between humanities-and 

Sc1ences-or1ented students. Factor 0, which was class1Ned as a dis

criminator between hi gh and low general performers , should, as indi

cated by the results , be omitted from both sets of discriminators . 

The results of the study indicate that Factor F was misclassified. 

As a result of a revi ew of the literature, this factor was predicted 

to be a di scriminator between humanities- and sciences -oriented stu

dents . The f inding t hat Factor Fi s a di scriminator between high and 

low general performers is, however, supported by t he followi ng argu

ment. Adcock (1965) reported t hat t here was much s imilarity between 

Cattel l' s Factor F and Eysenck 's Extravers ion dimension of personality. 

Among senior high school and uni vers ity students. there is a posi t i ve 

relationship between academic ach ievement and Extraversion. Thus, a 

pos itive relationship between Factor F and scholas t ic performance could 

be expect e<1. 

Of al l the factors considered, Factor I alone wa s found to be a 

discr iminator between both high and l ow general performers and human

ities - and sciences-oriented s t udents. Cattell himself suggests that 

Factor I may be "really two hi ghly co-operative factors '· which have 

so far not been separated. This suggestion may expla in the dual dis-
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criminat1on role of the factor. The results indicate, howewer, that 

the factor is much more effective in discriminating between humaniti es

oriented and sciences-oriented students than between general performance 

groups. 

In surrmary, we suggest that Cattell 's HSPQ factors may be divided 

into three categories. One category, containing Factors C, F, G, Q2 

and Q3, is related to general performance in high school. A second 

category, consisting of Factors A, E, Hand I, is reiated to orienta

tion towards the humanities or the sciences. The last category con-

t ains the remaining factors, 0, J, 0 and 04, which predict neither 

general nor differential performance in high school. Of the first 

category, all factors but Fare positively related to high general 

performance. The typical high qeneral performer is thus typified 

by the emotionall y stable, sober, controlled, conscientious indivi

dual . !n the second category of factors, all except E have their 

high-score poles associated with orientation towards the humanities. 

The typical student who does much bette r in the humanities than he 

does in the sciences thus tends to be warm-hearted, obedient, adven

turous and tenderminded, while his sciences-oriented counterpart tends 

to be reserved , asserti ve and tough -minded . 
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