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IKTRODUCTICH

The vast amount of researen in educational prog-
nosis is an indtieation of the generally poor predicta-
bility of scholastic achievement. Despite tue eontinual
progress made in devising better measuring instruments,
the forecasting of academic success has not improved ap-
preciebly. Sinece the psychological measurements that are
currently being used tend to be reasonably good, it seems
proper to question whether the statistical means employed
are egual to the task, Is it not conceivable tuat sowe
other technique might be better suited to this situation?
Could some less restrictive procedure lead to more satis-
faetory results?

The present study is an attempt to evaluate a new,
relatively untried approach, called Hanifest Structure
Analysis, by comparing it with the usual regression method
applied to the same data., Tue data on which the compari-
son 1s based are concerned with tue prediction of scholas-
tic success in the first and second years of the Faculty
of Science at tne University of (Cttawa. The attempted pre-
diction utilises measures of scholastic aptitude, study
habits and lttitudcs; and personality traits,

The main value of tuis survey is to test the va-
lidity of Manifest Structure Analysis as a predictive tech-
nique. Because this technique is being used in an attempt
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to forecast college success, this study also should
deteraine the over-all applicability of Manifest
Structure Analysis to college prediction. :oreover,
the utilization of tiese particular psychologiecal in-
strusents should shed some light on the contribution
of seholastic aptitudc; study habits and attitudea;
and personality traits to academic achievement in col-
legiate science faculties,

The initial chapter of this dissertation reviews
toe literature: first, that pertaining to Manifest Struc-
ture Analysiu; and subseguently, that concerned with aca-
demiec prediction at the college level, The nature and
raticnale of Manifest Structure Analysis is especially
stressed in an atteampt to arrive at a preliminary appreci-
ation of the merits claimed for this method. The survey
of the literature is concluded by exposing tne plan of
the presant investigation,

The design of the study is elaborated in the
second chapter. It includes a description of the psycuo-
logical instruments used; the subjects making up the sample
surveyed, and tue statistical procedures followed; as well
as the reasons underlying their choice,

The results obtained from the survey are tuen pre-

sented and discussed. The discussion treats at lengtu of
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the evaluation of the different methods used by compar-
ing the results obtained with each, The report closes
with a brief statement of tae conclusions drawn from

the study.



CHAPTER I
AEVIEW UF THE LITL.ATU.E

The problem at hand is to determine whether Manifest
Strueture Analysis (hencefortn abbreviated liiA) can be used
successfully in the prediction of academic success., The main
emphasis is therefore on MSA, whereas scholastic predicticn
is of smsecondary 1Nportance; being merely a particular area
to which this method is applied,
m‘*In orddr to evaluate the current state of knowledge
concerning thue problcm; the pertinent findings reported in
the literature will be presented. Because of the dusl nature
of the topic of research, tie survey of the literature like-
wise will be two-fold: firat; #5A 1tself will be considered,

then college prediction will be reviewed.
1. Manifest Structure Analysis

In 1956; du Mas® described a method of data analysis
which he termed Manifest Structure Analysis, The central
idea contained in his monograph is that quantitative and
qualitative data can be categorised to yield a Quantitative

measure of the c¢riterion with which they are associated,

- 1 Frank M. du Mas, hanifest S%ructure Analga;a,
Vol. 3, Montana State University Studies, Montana State

University Press, Missoula, lontana, 1956, p. 1x-193.
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The preocedure to quantify categorical data depends upon
the degree of association and the pattern of association

2 and the sontinu 3.

existipng between-the categories
Emphasis on different aspects of the degree and pattern

of association leads to three different MSA techniques
based on what du Mas has labeled the segmental model, $he
intensive modsel, and the clustery model. At this peint

it weuld be helpful to describe very briefly an ideal
version of eagh of these models with its correspending
analytic technique. Such a presentation - based on du Mas'
book - would f&cilitata the understanding of the basic MSA
ratisnale thefeby permitting its eritical evaluation and
comparison with conventional lﬁthﬂda.

&) The segmental model, -- The segmental model con-
sists of a nu:hor of categories associated with unique but
conaecutive segments of the continuum. A series of these
seguental categories is selected so as to extend over the
entire range of population values. This notion is depicted
schematieally in Figure 1 on page 3,

In this instance the task of MSA is first to locate

and identify such segmental egtegeries,,and them $0 assign.

2 By cntcsorg‘is meant a class wiose members have
the same specified characteristics,

3 The continuum is made up of a series of numerical
quantities which are arranged in order of magnitude. This
nagnitudinal continuum - which is simply the eriterion or
result to be predicted - is termed the manifest variable,
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Indi- Contin- Categories
yidual _ uuym

Cl Cz C3 CL4 €5 C6 C7 C8 C9 Cl0

R 20 X
A 19 £ X X
F 18 { £ X
J 17 I X X
Q 16 I £ X X
B 15 X X X X X
s 1i, L X X X

E 13 X X x X

K 12 X X X X

c 1 X X X X X

P 10 X X X X X

I 9 X X X X

N 8 X X X

D 7 I X X

T 6 X X

H 5 X X

M b X X

0 3 X

G 2 bl

L 1 X

“Figure 1.{; The segmental model of ianifest Structure
Analysisa,

a Based on hypothetical data deeigned for purposes
of {llustration, The fact of an individual's asscciation
with a particular category is indicated by an I at the
intersection of the appropriate row and column,
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a numerical value to ezcu. The value of a specific category
is the average of t..ose scores on tie continuum of all indi-
viduals belonging to that category. Tue score of a given
individual is the average of'ine values of tucse segmental
categories witn wuict he is associated. Tuls score is nis
predicted score on tue c¢riterion,

b) The intensive model, -- Tue general notion under-
lying tne intensive model is that categories may be differen-
tially associated witlh some manifest variable so as to over-
lap one another in a systematic cumulative manner, All tue
categories wuicn make up tie intensive model extend from
one common end of tue continuum; but they vary in extension,
Successive categories cover progressively more of tue con-
tinuum; and they are arranged in 2 cumulative step-like
fashion so as to extend taroughout the range of population
values, An ideal form of this strueture is portrayed in
Pigure 2 on page 5.

Again in tuis case MSA is concerned wit.. tne select-
ion of appropriate categories and tie assignment of a numer-
ical value to each. In t.e intensive mcdel as in tne seg-
@ental model, tne value of g specific category is tue averarge
of those scores on ti.e continuum of all individuals belong-
ing to that category. ilso, tne score of a given individual
is the averaye of the values of tunose intensive categories
with wihich he 18 associated. here tue similarity of tue

techniques ends., These score averages for all inzividuals
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Indi- Contin- or e s
Yidual = _uum T T T Os TE O T T T
R 20 X
A 19 X
F 18 X X
J 17 I X
Q 16 £ X X
B 15 I X X X
S b X X X X
E 13 X X X X X
K 12 X X X X X
C 11 I X X X X
P 10 X X X X X X
I 9 X X X X X X
N 8 L 4+ X X 4 X X
D Z X X X X:X X X
T X X X X X X X X
H 5 X X X X X X X X X
M 'Y I X X X X X X X X
0 3 X X X X X X X X X X
G 2 X ¥ X X X X X X X X
L 1 @ x X X X X X X X

Figure 2. - The intensive model of Manifest Structure
Analysis®,

e

a Based on hypothetical data designed for purposes of
11lustration, The fact of an individuval's association with
a particular category is indicated by an X at tue inter-
section of the appropriate row and c¢olumn,
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are assumed to be linearly related to the continuua.
Thus a straight line may be fitted to the data and from
its eguation the individual's criterion score may be
predicted.

¢) The clustery model, -- A general property of
the clustery model is thst each interval along the contin-
uum is assoeiated witnh a single clustorh whicn is different
from the cluster assoclated with any otner interval. Figure
3 represents a simple example of the ideal structure of the
clustery modsl,

In analysing tie structure of this model, MSA first
must select the appropriaste categories, identify the result-
ing clustcrl; and then assign a value to each ocluster. The
value given to each cluster may be described in general as
being the mean of tue scores on the continuum of all those
individuals associated with that cluster, The score of a
given individual is merely tue value of tue specific cluster
with which he is assoclated., Thie value is his predicted
ac&c‘re on the criterion,

d) Assumptions and rationale., ~- In the course of

this summary outline, similarities between the three MSA

o
4 A cluster is a set:of categories found to be
common to a group of qgjaeont scores on the continuum,
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Inds- Contin-
vidual _ uum _ Categories Clusters
TYCZ C3 CL, C8 CB CT CE C9 CIO

R 20 X X X .
A 19 I X X c1,c3,c7
F 18 X X X
J 17 X X X
Q 16 X X Iz
B 15 X X X X
s 1 X X X X C3,06,09,C10
b 13 X X I X
K 12 X X X X
c 11 XX X .
P 10 I X X CI,CZ,C9
I 9 I X X
N 8 X X X
D Z I X X
~ X X X Cl1,64,C10
H 5 X X X
M & X X X
0 3 X X :
g 2 X X X o4, C5, C8
L ) | X X ) ¢

Figure 3. - The clustery model of Manifest Structure
Analysis®.

a Based on hypothetical data designed for purposes
of i1llustration., The fact of ar individual's association
with a particular category is indicated by an X at the inter-
section of the appropriate row and column., The continuum has
been separated by a space at ti.e points of demarcation of the
different clusters tc accentuate tiheir grouping.
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techniques will have been noticed. Tuese similarities
are largely due to the fact tnat the clustery model is
the most general model, the segmental and intensive
models being but applications to special conditions.
Consequently all tunese techniques have certain under-
lying assumptions in common: (1) tue continuum consists
of consecutive scores; (2) every individual belongs to

a particular cluster of one or more categories; and (3)
more than one individual i3 associated with a particular
cluster, The purpose of these assumptions seems to be

to ensure that the entire continuum is covered by the
various clusters; that a prediction can be made for every
1nd1v1dual; and tnat predictions will not be based on one
isolated instance,

Even more fundamental than these assumptions and
lying at tue very root of ibA is tne idea tuat the relation-
ship between predictive data and criterion, in order to be
useful; need not be based on the complete set of infor:.ation
but only on that portion of it closely related to the criter-
ion, Accordin‘ly; MSA is essentially an associatiocnal
method, It differs from conventional correlational tech-
niques primifily in tlat correlational metiods utilize the
results of ail individuals on a given variable, whereas :ilA

gy

makez use of only that portien of results whicn bears a
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marked relationship to the ecriterion. Furthermore,
correlation ordinarily involves the actual scores; MSA,
on the other hand; requires categorizaticn whicu may be
carried out so as to maximize the association between
variables, On t.e face of it then, MOA appears to be a
generally applicable metuod whicn seems to offer the
possibility of certain advantages over customary practices,
e) Studies employing ¥5i. -- To date there have
been published relatively few studies making use of M5A
techniques, The very few reports wiilch hisve appeared in
print are of projects conducted by du i:as in collaborat-
fon with others. {ne study was an application in the field
of industrial psychology: it consisted in analysing data
from information files and weighting it in terms cf nourly
rate of pay. The result seems to have been uighly success-
ful since the formuls employed gave a Pearson r of ,95 in
the initial sample and .80 in a subsequent sample as the
correlation between nredicted hLourly wage and actusl dollars-
per-hLour earningss. A second application of [.UA was an

attempt to shorten tine Ctis Self-Administering Test of Mental

5 Frank M, du Mas, Carl i, Frost, and Clayton ii,
iashleigh, "A Manifest Structure Analysis of Informaticn

Files", in the Jo 1 of Clinical Psychology, Vol., 12,
No.3, isaue of Kpr§§ I§§5, Pe I§§-Iz§.
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Ability. This resulted in & 20-item test ylelding a
correlation of .72 between tue obtained score on the
regular administratiun of the teet sand tue predicted score
on the suort forlé. In botn studies tue correlations ob-
tained were statistically significant beyond tue 1% level
of probability.

f) Published reviews of .iSA, -- In view of the
paucity of studiez utilizing tihe tecuniques of MUA, it
would be well to consider now the manual expounding tuese
methods has been received by experts in tue field. Turee
reviews of du Mes' book were located. Of tue taree, one
evaluati.n was uoderately favourable, one somew.at Lostile,

7

and one rataer non-committal. Ammons' concluded iis review

by saying:

This book may well become botu a c¢lassic in the
field of psychLological theory and a cookbook of
reci osafor dishing out fast, practical researcu
results-.

Hayag, on tie other hand, was quite critical of du Has'

6 Frank M., du Mas and Kin; MacBride, "A Manifest -
Structure Analysis of the Utis 5-i Test of ..ental ability,

Higher Examination: Form B", in tiue Journal of Applied
Psycuology, Vol. 42, ho.b, {ssue of Zugdst 195E, p. 269-272.
7 R.B. Amaons, reviewing Frank M. du .as, manifast
Structure Analysis in Perceptual and . otor ukills, Vol. 6,
{ssue of June f§§5, pP. 152, quoted by uScar Krisen Buros, d,,
%he ﬁ;fgh Mental Measurements Yearbook, Highland Park, I.J.,
ryphon Press, y Po .

¢ id., op. eit., p. 1027
9 David G. Hays, reviewing Frank .1, du l.as, manifest

Structure Analzﬁ%s in pduestional and Psycholo;ical ieagurement,
Ood, * C. ’ nter g T 4] - °
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work; maintaining tuat there was confusion between effi-
ciency of predicticn and inteinal consistency, and tuat
there was ambliguity as to tne direction of prediction. A
review by Scnuosslorlo saw KSA fundamentally as an appli-
cation of multiple regreessiuvn metiods which might be use-
ful in examining tune connection between a variable and a
set of attributes.

All in all, one might consider tuat no incontro-
vertible evidence has yet been advanced to reject mdA, and;
quite to the contrary; there are some indications tuat du

Mas' metuods may be promising and useful,
2, College Prediction.

It is common knowledge that t.e prediction of college
success is affected by a number of variables such as tae
range of talent of tnose admitted, tie varying patterns of
courses within tue university; the reliability and validity
of University marks, as well as tne reliability and validity
of the predictive measures tuemselves, Motwitistanding tuis
fact, it is well establisbed tuat certain measures are pre-

dietive of academic success. Furthermore, these measures

10 Karl F. Ccnuessler, reviewing Frank ii. du has, Manifest
Structure Ana;§sis; in American Sociological iHeview, Vol.21,-
ssue of Dec. 195 793~79%, quoted by Uscar krisen Buros,

ide., The Fifth Menigg lieasurements Yearbook, u:ipuland Fark,
K.J., Grypuon Press, s Po -1026,




aoVIEW OF THE LITErATU o 12

have been found quite consistently to fellow a uniform
order in their capacity as prognosticetors. Thus in
teims of eorrelation witu eollege success, it uss been
generally found that the uigh school average is the best
single predictor (median r : .56) while acaievement tests
vlace second witn a median r of .49, followed closely in
turn by tests of mental ability (r : .47) and aptitude
teste (r : .b3)11.

3ince the above measures taken singly are not very
high in forecasting ahility; they have frequently been
used in various combinations. The research {indings in

tinis area are well summarised by Garrebtlz

wWuo reported
t.at tne co-efficient of multiple correlati.n is rarely
nigher tu.an .80; regardless of tue number and nature of
tibe variables combined. iHe furtuer observed tuat ordinar-
ily the multiple correlation coefficient between sciolastic
success and tests of acunievement and intelligence does not

exceed .60 to ,70 as a maximum,

11 5.C.T. Clarke, "Heview of Some Previous Studies
on iatriculaticn Froblems”, in Tu.e dlberta Journal of
E ongl Besearch, Vol. &4, No.l, issus of r~arch, 1958,
P. - .

12 Harley F. Garrett, "A Review aird Interpretaticn
of Investigations of Factors iHelated to Scuolastic Success
in Colleges of Arts and Science and Teac.ers' Colleges", in

tue Journal of Ebxperimental lidueation, Veol., 18, ho.2, issue
of Decemger ngs, P. 51-1%8. o
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The foregoing appears to summarise rather suc-
einctly the general consensus of researc: in the area of
educational prognosis ~t the college level., It would be
nonetheless enlightening to examine the sreeifie findings
in tuis field, For this rurpose the literatu:e has bsen
classified under four sections: measures of uigh school
perforuance; achievement tests; intelligence tests; meas-
ures of non-intellective treita, Aecordingly, t.e find-
ings in tue literature will be reported under tnese nead-
ings, It must be stressed however that only a limited
number of representative studies will be reported here
because of the voluminous literature of redundent results,

a) Measures of High Sesheol Performance. -- Altnougii
tae high scuool average is thée one variable most closely
related to college success, there are numerous difficulties
in its application as a predictor, Tue :igh school records
themgelves vary depending on tne program of studies, exam-
ining practioas; grading policies, and tue educaticnal sys-
tem itself., At times, because of tue diversity of sources
from ‘which entering students are drawn, it is next to im-
possible to reduce these different conditions to a uniform
basis of comparison for purposes of evaluation, Consequent-
ly, in practice, the high school average is of rather limited

applicability particularly where university students are
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heterogeneous in background, In an attempt to minimise
such difficulties while retaining some of the benefits
inherent in hign schocl records, use nas been made of
departmental matriculation examinations as an index of
collegiate promise.

Matriculation examinations have the advantage of
uniformity in that tue same examination is administered
throughout the individual educational system. In tuis
practice there is both strengtn and weakness: strength in
that all students are evaluated more uniformly on a common
ground; weakness in tie fact tuat tue examinaticn result is
only one sample of student behaviour rather than a long
term cumulaticn of pupil performance. Furtiesmore, in all
likelihocd, tuis measure will be no more applicable than
tue nigh school record widch it was designed to replace
becsuse tue matriculation examination le restricted, in
practice, to tunose persons who studied under tiat specifie
school system., It still does not solve the problem of how
to evaluate and compare the worth of applicants from other
and different systems., Conceivably tie matriculati n exam-
ination results could be a useful predictive index of
university success, especislly in those circumstances where
a siseable number of tne entering class has been subjected

to them, Indeed, just such a conclusion has been reached
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in @ number of large-scale studies. For instance, in
Untario tue Atkinson study has discovered a coefficient
of correlation of .604 between Grade XIII departmental
examination average and first year university aversge
besed on 3052 cases in all OUntario univeraitiosl3. Like~
wise the Alberta study has revealed that:

The data at nand indicate tuat the Crade XIX
examinations of the Province cf Alberta represent
the best single predictor of success at the Univer-
sity of Albervall

The over-all relationship between departmental matricula-
tion examinations and tests of achievement and aptitude
is well exemplified in a further comrarision made in
Alberta. Blackl? reported the correlation with Freshman
averare to be higher for the departmental examinations
than for tie College Entrance Examination Board achieve-

ment tests which, however, surpassed aptitude tests in

relationahip to tihe eriterion,

13 W.G, Fleming, "Perscnal and Academic ractors As
Predictors of First Year Success in Untario Universities",

Report No.5, Atkinson ctudy of Utilisation of Student
Resources, Dcpartnant of Educational .esearcl, uLLAario
College of Educaticn, University of Toronto, 1959, p. xi-137,

1, A.B. Evenson and D.£. Saitn, "~ Study of iatrie-
ulaticn in Alberta", in %_9 Alberta_Journal of Educational
teseareh, Vol. &4, NO. 2 ssue of June 1958, p. &2,

15 D.B. Black, "A Compariscn of tue Ferformance on
Selected Standardized Tests to That on tue Alberta Grade
XII Departmental ixemination of a Select Group of University

of Alberta Freshmen", 6 in The Alberta Journal of Educaticnal
Researecin, Vol. 5, ho.B i=sue of September 1959, p. 18L-17C.
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b) Achievement Tests. -- Acnievement tests also
nave proven tiemselves to be effective means of scnolastic
prediction, 48 nas been reported in tue reviews of tie

16 and by Clarkel7, aculevement tests

literature by Carrett
are second in predictive wortu only to uigh scucol scholar-
stilp, Their usefulness seems to depend largely on tnhe
nature of the predicticn to be made: forecasts in spee¢ific
subject matter fields can be made with greater accuracy

tuan can over-all predictionala. uacurally; the prognostic
value of a particular achievement test depends upon thne
individual situation., Thus French and his collaboratorsl?
found; through factor analytic techniques; tuat mathematical;
verbal, reading; and spatial abilities were important for
success at tne U,S5, Coast Cuard Academy. Such abilities
tend to be typical of success in engineering curricula since

most engineering selection test batteries incorporate similar

16 Harley F, Carrett, ibid.

17 5.C.T. Clarke, ibid,

18 1d., ibid,
Aptitudelzngoggn?&vg;:::hudgﬁiﬁ%;’T:ﬁtza:;ngﬁﬁiizaégaggs at

the U.,5, Coast Guard Academy”, in the Journal of nducaticnal
Psycnology, Vol. 43, No.2, issue of February 1952, p. 65-80.
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measures, For example, Jones and Casozo, in their engineer-
ing examinaticn for selecting undergraduates for the Uni-
versity of California at lLos Angeles and at Berkeley, in-
cluded tests of mathematical reasoning, the understanding
of seientific relationships, spatial visualization, and
general scnolastic ability., To summarisze in t:uec words of
Traver521:

Numerous studies have been made of tue measurement
of those factors wiich make for scunolastic success in
engineering scihools, These studies may be summarised
by saying tuat predicted grades in tue first two years
of engineering school may be expected to correlate
between 0,6 and 0.7 with actual gradec if predictions
are madg from tests in matnemstical and scientific
fields,<?

¢) Intelligence Tests. -~ Group tests cof general
mental ability have also been widely used in tue searcn for
more efficient college prediction., In fact, over tie years,
intelligence tests uave been tne most frequently studied
element in relation to academic acuievement. Garrett23, in

reviewing 94 such studies made prior to 1947, reported a

20 Margaret fiubbard Jones and iharry v. Case, "The
validation of a hew Aptitude Examinaticn for Lnglneering

Students™, in-Educational and Pagchological Measurement,
Vol. 15, ﬁo.h ssue o nter y Pe 5 .

21 Robert M,W, Travers, "Oignificant uwescarcu on
the Prediction of Academic Success", p. 147-190 in The
Measurement of Otudent Adjustment and Achieveuwent, edited

y ¥ilma onahue, e k., Coombs, and nobert ..wn, Travers,
Ann Arbor, University of Michigan sress 1949, p. 1x-256.

22 1d., op. git., p. 165
23 Harley F. Garrett, ibid,
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median correlational coefficient of .47. He noted that
of the many tests used, three have been consistently the
most popular: the Amerjcan Council on Educatiocn Psycho-

logical Examination (r : .49, the Ohio State University
Psycholopicel Test (r : .49), and tne Otis Self-idminister-

ing Tests of l.ental ibility (r : .48).

Altnough 4t was initially found t:iat the Quantitative
and the Linguistic sub-test scores on tue ACE had differ-
ential predictive value;zh later atudies have established
that the ACE Total Score waus a more effective predictor than
the Quantitative and Linguistic Scoreszs.

“ith the withdrawal from cireulation of the ACE, a
number of new tests have appeared on the scene; competing

with one another for t.e vacated positicn of pre-eminence,
Noteworthy among tue contenders are the Cooperative Schicol
and College Ability xgﬁis (tue §Q§I); the College Entrance
Examination Beoard Scholsstic Aptitude Test (tue §;I); and

the Paychological Corporation's College wualification Test

(the CQT). However, tneir respective clains to fame have

2k Louise M., Thompson and Eleanor .., nraines, "The
Relaticn of College Aptitude Scores to Yerformance {n College

Courses”, in Canadian Journal of Psycunclogy, Vol. 1, Neo.l,
issue of March s Do 37=40,

25 A, Travis (sborne, Wilma B. Sanders, and Jacues i,
Greene, "The Differential Predicticn of College .larks by

AsC.te Scores”, in Journal of iducaticnal .esearcu, Vol. Li,
lo.2, i:zsue of Letober 1950, p. 107-115.
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not as yet heen fully evaluated by rasearch; although pre-
liminary reports are gquite promiltnggé.

¥« d) Non-intellestive Traits.-- Over tue years increas-
ing attention has been focused upon non-intellective traits
in an attesmpt to improve scholastic predietion., In viewiof
tne claim tnat interest and acuslevement are closely related,
interest inventcories have been investigated frequently; but
they seldom have been used deapite their predictive eapacity
as reported by Tzavcrl27. However, more recently Berdicze
describing the findings of Darley in a lO~year study of more
than one thousand entering fresimen at Minnesota; stated
tnat~intereats as measured on the Stronpg differentiated
better among curricular groups tuan did either aptitude
or athievement tests, .
Kethods of study in relation to college success Lave

SRR e o e e

alse ceme in for a great deal of scrutiny. Evidenge hae been

26 Deseriptions and evaluations of tuese tests may

be found in Csear Krisen Buros, Editer, The F;ft% Mental
Megsurements Yearbock, Highland Park, k. ., ihe Gryphon
Presa, 1959, p. xxvii-1292,

27 hobert ii.W. Travers, ibid.

28 Relph F. Berdie, "Aptitude, Achievement, Interest
and Personality Tests: A Longitudinal Comparison", "in the
Ja rna%liz*ﬂpn ied rsyciolopgy, Vol., 29, he.2, April 1955,

3




REVIEW OF ThHE LITEAATU u 20

produced taat aspects of study procedure contribute toc tue

prediction of course gradeazg. StrnnsBO

wrote tuat Traxler
and Townsend found an experimental edition of 4 Survey of

Study labits to save satisfsctory reliability but that its
correlation with school marke was low. Brown and holtazman

reparsed tuat thelir Survey of Sgudy Habits and Attitudes
tthe S8HA) is a fairly goed predictor of college success

31

sinse it ecorrelates to a moderate degree with grades, and
very slightly witu academie aptituds, yet its combination
with the ACE raised appreciably the correlation between

the ACE and eourse grades. A cross-validation sﬁudy32 at
Enory University tended to confirm the relation of the SSHA
te gmades; alshough the coefficients obtained were somewnat

lower, vis, r : 3k end r : 32, than toose reported by the

29 Harold D. Carter, "Correlations between Intelli-~
Tests, Study Methods Tests, and Marks in a College
énursa

" in tue Journal of Psxcuologx, Vol. 30, Seecnd Half,
{e5ue o Letober s Pe 333~

30 ruth M, Strang, "Homework and Guided Study”
kngyclopedia of tducational Hesearci, Ird. editiu

31 williem F. Brown and Wayne H., Holtazman, "4 Study-
Attitudes Questionnaire for Ffedicting teademic Success”

in the Jg*rnal of Edueggiogal Paychology, Vol. L6, ko.2,
issue of February 0 P .

32 Dolores Carcia and Neil Whigham, "Validity of S3HA
adainietered Before and After College axperienee" in

Educational and Ps§chulag%eal Measurement, Veol. lé No.4,
ssue O nter s Po .
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test autbors with students at tie Umiversity of Texas.
Personality traits and adjustment long have

been thought to have some bearing on academic aecnieve-

ment. They have on that account been studied with some

degree of bepefulnesa. Travors33 in his averview, stated

flatly howsver tihat- studies of sociasl sdjustsent in re-

lation to ssholastic sueccess have produced uniformly neg-

ative results: both the Bernreuter Perscnality Inventory

and the Bell Adjustment Inventory yleld correlations of
approximately sero with college grades. The situaticn

with regard to.-traits, on tie other unand, appears more
promising. Farwell and uis eollcagueaah; in their survey
of the literature, fouwnd evidence that students could be
differentisted on the basis of several traits suck as
“introversion, respensibility, complexity of outlook,
originality, and autnorﬁarianisa; in addition to their
MUPI profiles.

In the Atkinson study recently conducted in Untario,

a number of elements have come to ligut as being useful in

33 Robert M.W. Travers, ibid.

34 Elwin D. Farwell, Paul A, Heist, and T.4,
MeConnell, "Celleges and Univereities - Student Population”,
in the Encyelopedia of Eduéational qegearen, 3rd. edition,
New York, ¥ an, 19602, p. <£9-300,
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academie predietion. Among these are the age of the
student, the time taken to complete (rade XIII; and

tue high school teachers' appraisal of the student's
probable success in university,.as well as tneir rating
of his reliability, industry and initiativ035. These
results confirm those previcusly reported by GarrsttBé

in his very comprehiensive summary of the literature.

L L #

In 1955, the present writer, in reporting that
the Otis and the (Gtis-0Ottawa could serve as predictors

of gollege success at the University of Ottnw337

suggested
that their predictive value might be increased by combin-
ing tuem with other predictive measures, In line with
related findings and recommendaticns in tne literature,

it seemed that & promising approach to the preblem might
be the investigation of perscnality factors and study

habits and attitudes, Therefare, it appeared worthwihile

35 W.G., Fleming, ibid,
36 Harley ¥. Garrett, ibid.

37 Raymond F, Vaillancourt, Local College Prediction
3%§Q the Oiis and the Utis-Cttawa, unpublished Master's

thesis, University of Cttawa, Uttawa, 1955, p. xi-91,
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t0 inquire whether the combined use of suclh devices
might improve academic predicticn at this instituticrn,
The utilization of MSA in suc.. an inquiry
would permit the objective assessment of some of the
econflieting contentions pertaining to du Kas' tecuniques,
By using conventional methods ¢f multiple correlstion
and regression in addition.to tane i.oA of tue same data,
a comparative evaluation of tue two tecinicues could be
made, This in fact constitutes essentially tue nature
and purpose of the present survey, The details of the
design of this study are described fully in tue follow-
ing chapter,



CHAPTER II
ThE DuSIGK CF THL SUKYEY

The present research is coneerned with the
somparative evalumtion of two predictive technigues
applied to eollege achievement, There are three main
elements involvéd in studying this problem: The meas-
uring instruments used,-the group to which they are
nppl!t‘; and the manner of comparison of the resulte
obtained., Eashk of thess aspeets of the problem will
aow be developed in turn,

l. The Instruments Employed.

Ageording to the broad plan of the study present-
ed at the eless of the preceding chapter, this survey is
o make use of three different types of measures: scho-
lastie aptiuuda' study hnbita; and personality traits,
This sectiom will therefore discuss each of these meas-
ures in succession,

a) Seholastic aptitude, ~- The survey of the lit-

erature has revealed that the Ctis Self-Administering
ggggg_g;;ggggg;_ggglggz} can be used to predict college

oo L Arpmr 8, Otls, Gtis Se;g:-Adminigurins Tosts
%E'gggggl‘a& 14ty, Yonkers-on-Hudsen, K.Y., Wwor ook Co.,
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success,

2, The Otis has been‘labeled a measure of seho-
lasticiability bocluse;fin‘tnt standardisation of tue
thnt;itnc eriterion reflected:the.raridity:of advanee-
ment n school: only:tnose items were selected-whieh-
discriminated between tie younger and the older pupils
in the same gitdoz; It 1s for this-reason that-tuis
test is mentioned Lere wnder.tne:heading "seholastise
aptitude®,

The Utis SelfiMdministering Teste efeMental:
Abtlity, and their Frenca-language Canadian adaptation,

,shave been

found toabo.approxinatolyroquivnlcntb. The higher form

of«these two series of tests has also been shnown:to be

correlated with class; marks at the University of Ottawus.

2 Artour &, utis, Mar Birect x - K@y e -
(Revised) for tue-Ltis S,-A, %esgs of aentag ﬂsffftx

!.“ers‘on-hdgon, eley [ o C., s Peo .
3 d.-H, Shevenell, U.A.I.,-s’g exaners Utgi-
wa d'hablilete mentale, Uttawa, Uarada, University
awa fress,

‘ d.-ﬁg Sh‘VCﬂQll, LJ.;‘A.IQ A t aorme
(quatrieme edition, revue et corrigoe?'o} %Es cXamens
Otis-Ottawa d'habilete mentale, Ottawa, Canada,

niversity of (ttawa Press, 58, Pe 36.
5 Raymond F. Vaillancourt, Local College Predict-

fon witn tue Otis and tue Otis-(ttawa, unpublisied -aster's
thesis, University of (ttawa, Cttava, 1955, p. x1-91,
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Because of the bilingual character of t.e University of
Ottnwa; it was desirable to employ a test wuicu the
students could take in tieir mother tongue; whether
French or inglieh, Tnese c¢circumstances strongly suggest-
ed the Otis SA and Otis-Ottawa as the appropriate in-
struments,

In thie study the (tis velf-idministering Tests

of Mental Ability, Higher Form have been used inter-
changeably with their French-langusge equivalent, les

examens Otis-(ttaws d'habilete menteale, examen superieur,

Because of the fundamental similarity of the two tests
and for the sake of simplicity in tuis report, tne term
Otie will be used to refer to the higher forms of both
the Otis SL and the (tis-Ottawa tests of mental ability.
The Otis-Cttawa tests are similar to tne Otis SA
in regard to scope, content, form, administretion, scor-
1ng; and interprotaticn; as well as in tineir standardiza-
tlon6f‘ On account of the general femiliarity of tue Otis
5A and the equivelence of the Otis-Ottawa to it, the des-

eripticn of these teste is superfluous,

[

6 *R.,=H, Shevensll, {,M.I., iianuel et normes (quatrieme
edition, revue et corrigee) of les examens Ctls-Uttawa
d'habilete mentale, Ottawa, Canala, University of Uttawa

regs, ’ Pe
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b) Study habits., -~ Past studies Lave tended to
find some relationsnip between study nabits and scnolastic
success, However, t..ese results are open to question
because of tihe common tendency of study nabits inventories
to stress knowledge of ftiow to study and to infer from tuis
tne actual implementation of those study methods,

Furthermore, the studv nabits type of instrument
does not concern itself with certain attitudinal character-
istics that could affect the utilization of wuatever skills
the individual does nossesa, A tool designed to assess

both study skills and attitudes sioculd be a decided improve-

ment, The Survey of Study Habhits ang_Attitudes7 claims to
be just such an instrument. For that reason, this device
was selected as part of the test battery of this survey,.

The Survey cf Study Habits and Attitudes (uence-

forth referred to as tue SSHA) is an inventory comprising
75 items of two different kinds: ",., those dealing prima-
rily with the mechanics and conditions of studying; and

those concerned with attitudes toward studying and motivation

7 william F, Brown snd wayne H. Holtsman, Surve
{cal

of Study Habits and Attitudes, New York, Psycuclog
Corp., ¥§5§.
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to do well in academic work8,"
The criterion used in developing the inventory
was the ability of the items to discriminate between
matched pairs of good and poor students; one of each pair
being on the Dean's List; the other on scholastic proba-
tiong. The validity coefficient, as determined by the
correlation between SSHA scores and first semester college
grade-point average; is reported as averaging .42 for men
and .45 for women, The reliability coefficient of the
§§§£; as given in the Manual; is about ,90, Tune exact
value varies somewhat depending on the method of evalu-
ation; the sex of the examinees; and the time interval be-
tween repetitions in the case of the test-retest reliability,
The items -- simple declarative statements written
in tue present tense and in the first person -- are printed
in numerical order on a reusable test bocklet, The answer
to eacn item is recorded on a separate IBM answer sheet by
blocking-out the appropriate space next to the number corres-
ponding to the statement, Each answer is arranged on a five-

point scale according to a clearly defined percentage basis

8 William F. Brown and Wayne Hyg Holtzman, Manual

(Revised) for the Survey of Study Habits and Attitudes, New
York, Psychological Corporation, 1956, p. 10.

9 Loc, cit,
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of incidence. Although untimed, the SSHA requires about
twenty minutes to administer,

Scoring can be done by machine or by hand with
stencils, There are separate keys for men and women: that
for men 1s based on 36 itema; while that for women involves
29 ftems, Answers tc key items are given a weigut of 1 or
2; the total of these weights is the score, Centile norms
for each sex are given separately for college and fer high
achool level,

¢) Persorality trajts, ~- The literature has reveal-
ed that meazures of adjustment have been generally unsuccess-
ful 4in foreecasting college succeas; although particular
personality traits might be advantageous. Accordingly; the
Guilford-Zimmerman Temperament Survgzlo (henceforth to be
referred tc as the 0-4TS) was selected for inclusion in the
test battery of this study. This inventory was chosen not
only on account of the relative purity of the faetors in-
volved but mainly because it is a composite of tareos pre-
existingvinatrumenta of proven worth -- the Guilford lnven-

tory of Factors ST D C R, and the Cuilford-Martin Fersonnel

10 (J.P. Guilford and Wayne 5, Limmerman), Guélfoig-
heridan

Zimmeggeg xenscragent Survey, Beverly Hills, Calif.,
upply Lo., .
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Tue reliability of the G-.15 scores on tue various
traits is reported by the authors as being approximately
.80, Tne validity of this inventory rests on factor-
analytic studies and upon item-analyses directed toward
internal consistency and uniquenessll. The norms of tue
1nventory; except for trait T, are based on the scores of
nearly 1000 college men and women in California.

The G-2TS congists of 300 items measuring ten
different personality traits, escu trait being based on
30 items., The items -- affirmative statements using tue
second person -- are systematical’y rotated and arranged
numerically on a reuseable test booklet. Hesponses are
indicated by crossing out a "yes", "?"; or "no"™ on a
separate IBM answer sheet opposite the corresponding item,
Responses are scored by stencil, the score on each trait
being simply tuhe sum of recorded constituent items, The
same scoring keys are used for both men and women, and the
norns; expressed in terms of contiles; C-scores, and T-
scores for each trait; are coamon to both sexes; except on

three fsctors. The administration of the inventory recuires

about 45 minutes,

11 J.P. Guilford and Wayne S. Jimmerman, Kanual of
%natrugt;ona and Interpretations for the Guilford-iimmerman
emgerament curvey, Beverly s, Calif,, Sueridan Supply

ey v Po
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2., The Pepulation Sampled.

In attempting to ascertain wuetner t.e measures
Just outlined are associated with academic acuievement,
it was thought tnat a relatively large nhomogeneous group
of students would be desirable, The students of tue
Faculty of Science at the University of (ttaws appear to
constitute such a group., They are numercus, being approx-
imately 100 in each class; the courses are s0 arranged
tihat the first and second years are common to practically
all students regardless of tueir later specialization,

These conditions presumably make for greater homo-
geneity of the group, and they likewise tend to minimize
the problems concerning the comparability of tne criterion;
since all candidates are subject to tne same policies and
practices,

a) Language. -- Notwithstanding tne over-all homo-
geneity of tae Sclence student body; tuere is considerable
variation in the group as to language. Though most students
claim English as tueir mother tongue, tnere is a large en-
rollment of predominantly French-speaking Canadian students.
It was for the sske of the latter group that tihe French
version of the Otis was used: a speeded test of mental abil-
ity could provide a suitable measuce of aptitude only if tue
individual was not nandicapped by language.
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Most students understand :nrlish readily: a
normal expectation in view of tune fact tuat courses
are taught 4n that language. In tie case of foreign
students of otner languages, it wzs assumed tuat in
registering for admission to tuis Taculty, tuey were
aware of the language requirements and could coaply
with them, Of course, it does not follow that sucn
persons will be adequately evaluated on cnglisnu-
language psychometric instruments,

b) Class, -- Students in the first two years of
the under-graduate course of the Faculty of icience have
been studied in tuis survey., To be accepted in lst Year
Science, applicants must have Ontario Grade 12 standing,
or its equivalent, in accordance witih the admission re-
quiremente laid down in the Calendar of the Faculty.
Those applicants wino nave Untarioc Grade 13 standing, or
its equivalent, are eligible for admission to 2nd Year
>cience, provided tuat requisite conditions specified in
tiie Calendar have been fulfilled,

In fact, the lst Year .cience at tue University
of Ottawa i8 a particular form of tune Ontario Crade 13
program geared to prepare students f{or undergraduate train-
ing in science., The 2nd Year Science tuerefore is really

the introductory stage of the regular university prograa.,
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Because of the large number of students whc enter in
either lst Year or in 2nd Year, it was deemed advisable
to study both these groups since local experience indi-
cates that these two classes are the points of greatest
student mortality.

There is a further advantage to the inclusiocn of
the 2nd Year in this study. The students in 2nd Year are
quite homogeneous witn respect to their immediate nast
educational experience: either they have been successful
{n 1lst Yesr, or they nave attained Cntario Grade 13 stand-
1ng; or its equivalent, elsewhere., In either case they
shiculd exhibit fairly well-defined cnaracteristics -- {f
sucn there be -- agsociated with their nighly similar level
of acnievement, A compariscn of such features witu tuose
found in lst Year might provide information concerning level

of attainment in relation to specific cunaracteristics,
3. Accumulation and Treatment of Data.

Having described the generasl setting of tue investiga-
tion, it is now necessary to deal wit.. the specific manner
in wnich the actual research was conducted., This includes
the testing procedure as well as the actual measures of test
perrormanee; tie criterion and its meaSurement; tiue descrip-

tion of the sample selected, and finally, the statistical
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treataent of tne data.

a) Test Administration and Scoring. -- Tohe Faculty
of Science bas a psychological testing program wahich is
compulsory for all full-time regular students in lst Year
and in 2nd Yeer, 7Tue testing is dcne ordinarily in Uctober
of each year and is plamned by, and carried out under tne
supervision of, tue Cuidance Centre of tiLe University of
Ottawa.

In Gectober 1959, the particular series of tests
administered included tue battery of tuis survey, i.e.,
the gg;g; the Guilford-iimmerman Temperament Survey, and
the Survey of Study Habits and Attitudes. At tuat session;
216 students were to be examined, 117 being in lst Yesr,
and 99 in 2nd Year.

Because of the large number of students involved;
the testing was done at two different times, .ne session
was neld for 2nd Year in tne forenoon of Lctober 28th, where-
as tne 1lst Year was tested on the morning of October 30th,
Both testing perieds were conducted under t.e joint super-
vision of tue instructor in Aptitude Testing and t.e writer,
assisted by graduste students undergecing training in psycuo-
metrics,

Scoring of results wae done by t.is same group of

test admipistrators. nrnesults were independently cuecked
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and double-checked sither by different individuals or
by the game individual at different times.

Since the Utis 1s a timed test, it was given
firet, followed by the dbriefer of tue two inventories,
the SSHA, then the G-i18.

1. The Lgis: - The 20-minute time limit was
applied to the Otis because of the educaticnal level of
the subjects, These raw scoree were then transfcrmed to
the 30-minute score equivalent by means of the conversion
table in the lMagnual for the Ovis. Tue converted scores
then were interpreted in terms of Otis 1G.

There is little advantage in using more tlan one
measure of Otis performance, e.g.,, daw Score, Converted
Seore, or IQ; since they are practically linear trans-
formatiocns of one another, However, using tae I{ could
be advantageous, especially in tue case of younger stu-
dents, because tie I{ fie affected by age up to 1l&€ years,
For this resscn and on account of the widespread practice
of reporting IQs; the Utis I, was employed in this study
as an index of scuolastic aptitude,

ii. The SSHA: - Cn the 3SHA there were obtained
four different but related scores: the ".iigut" score; tue
"Elimination™ score, tue Raw Score, and tue Centile Rank,

The "Right" and "Elimination" scores are simply tue results
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obtained by direct application ¢f eacn of tue correspond-
ing correction keys to tie answer siheet, TuLe tctal of
tnese two scores gives the uaw Ucore wiicu can tuen be
read from tihe table of ncrms as a Centiie xank in the
college standardization group.

Alvhough these four scores are presumably inter-
related, it seemed t.et tuere cculd be special features
of eacu wulch nmigit saow up only in sctual use, Accord-
in&ly; all four meassures were rotained for subsequent
examination and evaluation,

111, The G-ZiT3: - In tue case of tue g;gzg; tue
only measuirss to he had are the raw scores on each of the
ten trsits., The table of norms accompanying the Hanual
does supply tie corresponding C-score, T-score, and Centile,
but it was not consulted, On account ¢! tue exploratory
nature of tnis inguiry, it mi,at be more welpiul to study
the raw scores,

b) Tne criterivn, - In tihis survey, tue criterion
for evaluating scinolastic achievesent was tue final average
grade as reported in tue official records of the Faculty of
Science, This prade {: tue simrle averave of tue final
standing of the student in eacu subject, as determined by
the grading procedures described in tu.e Calendar. Tne.e are

also otuer considerations involved in deciding wietner tue


http://trs.it
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candidate passes or fails, In first and second years, in
orde- to be promoted; tue student must obtain a minimum
final mark of 50% in each subject; and must nave a general
average of 60% for tue year. An additicnal reguirement

in first year is that tie student have at least an average
of 60% over the three mathematics courses in the program,
Various other conditiona; described in tae Calendar, de-
termine whether tne individual is eligible to attempt
supplemental examinations; whether tie student is allowed
to repeat the yvear; or wtetner tue student must withdraw,

The record of eacn student at the Faculty of
Science identifies the ccurses taken, tne final grade on
each, the final average grade for the year; and a state-
ment as to the final outccme, This statement merely reads:
"Promoted"; "Must Repeat"; "Must Withdraw", or it lists the
subjectes in which tie individual must write supplesental
examinations.

It was tiis specific remark which was used in con-
Juneticn witih tne final average grade and which determined
the manner of c¢lassificatiocn of the individuals surveyed.
It is clear that "Must Repeat" or "Must Withdraw" indicates
an outright failure, while "Promoted" shows success., For
the purposs of tuis survey, those individuals who had to

write supplemental examinations were judged to be successful,
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This decision was taken bscause supplemental examinations
can be taken only by candidates wi.c uave obtained a
miniwun general averaze of 60% and w.c Lave failed less
than four subjects, Because of tue uiga level of acaleve-
ment of sucu persons, even after under-;cing some failure,
this decision seemed warranted,

¢) The sample., -- Uf tue total number of 216 stud-
ents; in both lst Year and in 2nd Year O:lence, tcsted in
the course of tuis project, only 180 subjects were retain-
ed in tie sample.

Tuere were two major requirements to qualify for
inclusion 4in the sample, The first condition was that
tihere must be on file in the Faculty of Clcience a report
of tue final standing of the student. The second renuire-
ment was that tue student must uave taken tue complete
test battery,

The first ecndition -~ to nave a final average
grade for the year -- eliminated ‘'drop-cuts', TiLcuse stu-
dents who for any reason abandon tie program of studies
durin, tue academic year are excluded frou taui: study,
cuiefly because they do not nave u criterion score. The
limited evidence available tends to indicate that drop-
outs do not differ appreciably from tiieir class-mates in

regard to academic performance, Consequently, tneir
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elimination does not appear to be prejudicial to tne
findings of tuis study.

The second conditicn -« to nave a couplete test
battery -- eliminated any student wno did not comnlete
every test, In effect, tuls reguirement served to insure
that tue subject aad sufficient compreuension of the
Englisan langusge in order to be assessed fairly by tne
battery, The Englisu-language comprelLension of tune sub-
Jjeet was inferred frow tue fact of his completion of the
test battery. -~ testee wuv showed extensive difficulty
in understanding items, or who could not finisi tke battery
in the allotted time because of lack of comprehensicn of
terms, was excluded from the sample.

A8 a result of the foregoing restrictiuvns, approx-
imately 20 subjects were eliminated in each class, Cf the
original group there now remained 180 as tne final sgmsple,
In lat Year Science, tne sample was made up of 85 males
and 10 femalss; in 2nd Year, there weire 77 males and € fe-
nales.,

d) Statistical treatment of the data, -- The two
Science classes were treated as separate groups because of
the possible existence of differences hetween thes, Like-
wise; the men students were grouped apart from tue women

studente on account of possible sex differences. Consequently,
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tue first guesti:n tc be answered was in regard to the
existence of such differences, Accordingly; tue means
and standard deviationes of every varisble were couputed
for sach of the four secticons of the sample, These

statistics were then tested for significance of dif-
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on the same data. Tie difference between taese cor-
relational coefficients was testodxfor statistical
significance, The result of tuis test would be a
direct indication.of the comparative value of the

two predictive teehniques.



CHAPTER III
PRESENTATION AND DISCUSSION OF RESULTS

As it has been noted previously, this study has two
ocbjeetives, The primary aim is to attempt the evaluation of
Manifest Structure Analysis in comparison with conventiocnal
regression techniques. A secondary and more incidental
purpose consiste in probing tie relation of college achieve-
ment to study habits, perscnality, and scholastic aptitude.

In oxrder to accomplish tuese purposes, it is neces-
sary first to determine the reliability of tue instruments
as they apply to the loeal situation, Then the relation-
ship of the test vartnbleg with the crithion;yuat be es-
tablished, As a consequence of this relationship, predic-
tion may be attempted both by methods of regression and by
MSA, Figlll!; toe two appreaches to prediction are to be
co-parod; and the results discussed. Broadly; such is the
outline to be followed in this chapter,

l, Lesal Reliability of the Instrumentes.

The three psyshometric tools employed in this survey

are the Gtis, the Cullford-Zimmerman Temperament Survey, and
udy K 8 and A des, The

reliakilisy of esach will be presented briefly as it has been
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found to apply to the student population of the Faculty
of Science at the University of Cttawa.

a) The Qtis, -- As reported in the ﬁg&gg;}; the
Ctis SA has a reliabllity of approximately .92 between
parallel forme. Comparable results have been obtained
with the Oggg-ogggug; the coefficients of correlation
being generally .90 or better in a test-retest adminis-
tration of two forms at the high school levclz.

In the annual testing program in the Faculty of
Science at tne University of Ottawa, the Utis ylelds a
test-retest reliability coefficient of .8#3. Because of
the restriction in range in this group as compared with a
high sechool group; tuis value is approximately of the same
order of magnitude as tiose reported above, Accordingly;
the Otis appears to have sufficient reliability to jJustify
its use in this situation,

1 Arthur 8. Otise, ¥
(Revised) for the: 8,
Yonkers-on-~Hudson, o

2 R.,~H, Shevensll, O.M.1., l%g!?_r_n_g_g_m
(guatriono edition, revue et corrigee) of Les e n
_*;6:Q&ggg;_glggg%%fgg_gggfs;g Ottawa, Canada, anIvcraity
(] ttﬂ"‘ “." L4 '] p.

n'?,z

y
.
L4

.

. Isabelle, Actuarial versus
ing achievement in & Sciengs Fagu.
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b) The S8HA. -« Brown and Holtsnnn“ report that
shodr SSHA has:a réliabilisy of approximately’.92 for men
and i, 8% for wmen ‘college freshmen,

In the present otidy;“booau.d"of the limited access-
ivi1isy of cthe student -body for testing purpooe-; the writer
was-unable to detemine the reliabdilisy of this inventory in
this particular situation, Hou'vor; & test-retest adminis-
sratioen to a greup of :27 male 'and 28 female students from
this same 'institution gave coefficients of ,90 and .84 re-
lp.ttivoly.x There ie good reason t60 think that in most re-
speets tAis student group is rather similar to that in
Seiende. Therefore "it seems reasonable to infer that the
S8HA has satisfaetory reliability to warrant its applieation
to the sample urder investigation,

¢) The G-ZT8., -- Tne authors of the G-2I5 rwport5
the reliability coefficients of the ten traita; as adminis-
tersd to samples of 523 male and 389 female college students,
range from .75 to .87; the average being approximately .81,

« b William F, Brown and Wayne H. Holtanan gﬁ_gg;
(R.viaod) for the §% ix of Stn%s gbgtg and attleu es,
New York, Psychologic orp., Pede

5 J.P. Guilford and Wayne 3. Zimnornan, 1 of
tiops and arpretations for the ifor mmernan
2 : s, California, Sheridan
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A;nin; unfortunately, the reliability of thnis
inventory could not be determined directly with respect
to the population being studiod; on aceount of the in-
vestigator's limited access to the group. However, a
seemingly similar student group on the campus was ex-
amined. This mixed group of 27 college students, 12
male and 15 fe-ale; gave test-retest coefficients ranging
from a low of .69 to a high of .94, thne average being ap-
proximately .85, The coefficiente for the individual
traits are presented in Table 'I. It is to be noted that
despite the small size of the group, all of these values
are statistically significant beyond the 1% level of
probability. Therofort; it follows that tuese measures
eould be applied to the population with some assurance
of their reliability.

2, Relationship of the Test Variables with the Criterion,

The erucial element in any predictive study is tiae
eorrelation betwesn tie predietor and the outcome to be
predicted. The assessuent of this relationship will consti-
tute tae core of this section,

The raw data of the survey may be found in condensed
tabular form in Appendix 1, All the information about to be

presented for discussion has been derived from this material,
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Table I. - Test-retest reliability Coefficients

for the Imndividual Traite of the rman
t_Burvey®,
. v e
Trait Correlation®
meago
G .85
R .91
A &9
s" 09’0
E 93
0 .69
P .8
T o7
P .71
M .89

a - Based on data obtained from 27 college students
(12 males, 15 females) at the University of Uttawa re-
tested after one week,

“’b Pearson r of k87 is required for statistical
significance at the 1% probability level.
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a) The findings. -- The correlations were com-
puted between the criterion of scnolastic acnievement --
the final average grade -- and the results on the test
vuriablou; grouped by class and sex, These Psarson
product-moment coefficients are reported in Table II on
the following page.

It is evident from that tabulation tuat not a
single statistically significant cerrelation was obtained
in First Year 8c1¢nce; nor was any found in the group of
Second Year women students, The only significant cor-
relations were taerefore in the Second !sar'ialo group.
In that ;roup; all measures of the O%ig and of the S3HA
gave sigaificant valn.a; whéreas not one G-i73 msasure
yielded a correlation very likely different froam sero.

b) Interpretation ef findings. -- In tie Second
Year male group; the somewhat low but :statistically sige
nificant correlations on the Otis and on the SJHA demon~
strate that both scholastic aptitude and study habits and
attitudes are meaningfully related to scholastie achieve-
ment in that group, By the same tekon; it appears tiat
personality traits as measured by the $-4I8 are not sig-
nificantly related to academic success,

Considering tne non-significant correlations

obtained for all variables in the Second Year female group
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Table-II. - Correlations of the intne SSHA ,

and the G-ZTS, with the Final Average Grade the Faculty
of Seience, 1959.19601, ’
Measurse lst Year Science 2nd Year Science
Used Men Women Men Women
(N:85) (¥:10)  (N:77) (N:8)
Ml B8 82 48
onverted Score: . . "
Raw Score o137k .kgx% mz h&S1
SSHA
Censile 2451 290 .388 .bggé
Raw Score «2350 «297 397 A28l
Elimination Score .2075 .33;2 .3830 4971
Right Score .22 2132 «3706 .2
g:zzgiulit a 020k L0790 0227 3114
" R . 703 1403 2411 .3662
» A 2111 «2113 0111 6064
" 8 .1789 .1855 .1108 « 3031
" E +1315 Ob7h .0950 4318
" o 1761 3468 0727 097
. P 11379 Ne Seed et
" T 0904 1776 0258 «Ohh9
" P L0740 NS 0633 . 7660
" K 0727 «3391 0606 5552
Sise of r required
for sig:{{%canca at 278 .765% 296 834
1% pro 18y level

a Computations based upon the data reported in
Appendix 1.
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and in both sub-groups of tihe First Year, several points
must be made clear.

. The female sections of each class may nave yielded
1na£zn1f1cnnt correlations because of tiaeir extremely small
numbers. At best, their results can be little more thnan
suggestive, although the indications are in the direction
of very low correlations if any.

But surely tiis arguaent of asmall numbers dces not
apply to the First Year male group. Furthermore, it has
been established in the preceding section tuat all the in-
struments included in the test battery appear to have sat-
isfactory reliability in so far as regards the Science stu-
dent body at the University of Ottawa, Tiis latter fact
leads to two alternative conclusions: either tnese measures
are actually uncorrelated with the uiterion; or the cri-
terion is faulty. Both these possibilities must be exam-
ined further before a decision can be reached.

That there be no relation between scholastic success
and these maasures; especially sciholastic aptitude and study
hnbits; seems an outright contradiction., A more acceptable
explanation of this startling conclusion may be tiat per-
haps these students have the required minimum of esen of

these characteristios and that any excess is of no consequence
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in determining school achievement. Such an account
would be consistent with the practice of screening
candidates for admission to this Faculty.

If the eritorion; the final average grade, is
faulty; it could be 30 in two respects: it could be
lacking in reliability and/or in validity.

Investigatian6 has shown the marks in the Faculty
of Science to be highly reliable, as determined by cor-
relations between first term and final grades in both
First Year and in Second Year classes, However, a large
part of this remarkably high correlation (r is .88 and

7

.82 4n Pirst and Second Years’ respectively) is due to

the weighting system used in determining the final average
grndos. But even if this inflated reliability coefficient
were gcnnine; this would in no way guarsntee the validity
of the marks,

The validity of the marks utilized in this research
is unknown. On that aeeount; numerous objections c¢an be

raised to their use as the eriterion, To all these

6 Laurent A, Isabelle, op, cit. p. 71.
7 Id., 1bid,

8 - Calendar of the Faculty-of ggﬁg'
and Applied Sc%enfg, University of (ttawa, Uttawa, Canadsa,
ssue ©

= s P 37"‘#10
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objections there is one very cogent reply: marks are
used by the school as the sole basis for evaluating aca-~
demic achievement, Using as ceriterion that wuleh 1is
generally conceded to be a poor measure does not inveli-
date the rusearch; although it does make the study more
diffieunlt.

In summary, marks are ceitainly not as reliable
as they are made out to bo; and their cbjective validity
is largely unknown,

Now to return to the point at issue: whether the
insignificant obtained correlations indicate tue absence
of corr‘lation; or the use of an unsatisfactory criterion,
The foregoing discussion of these alternatives Las not
settled the issue. Perhaps an indireet approach may re-
aolve tihe diffieulty.

It bas been observed in the group of Second Year
men taat all correlations between the criterion and the
various measures of the Utis and the SSHA were statisti-
cally significant, This indicates tnat boti marks and
test variables funetioned in tuis instance, If it can
be establisned tnat tae other sub-groups in the sample do
not differ aprreciably from the Second Year male group with
regard to test scoren: then it is very likely that the ap-

parent lack of correlaticn between grades and psyehometric



PRESENTATION AND DISCUSSICK OF RESULTS 52

instruments is attributable primarily to the poor measur-
ing qualities of the criterion,

Just sueh comparisons have been made. In each sub-
group the mean and the variance of every measure were test-
ed as to the significance of the difference from the cor-
responding values obtained from .econd Year men students.
These ecomparisons with Second Year men revealed no sig-
nificant differences on any test variable for any of the
sub-groups. Only the comparisons for the two male groups
are reported in Table III; prineipally on account of tue
more reliable values obtained because of the more numerocus
sub-samples.

Table III indicates that the sub-groups are similar
with respect to their test scores. That is to aay; the
tests seem to funection similarly for all groups., But sig-
nificant correlations with the criterion were obtained only
on the Second Year men, Therefore, it appears very likely
thnt; since the tests are functioning consiat‘ntly; the
fault lies with the criterion,

These initial findings concerning the relationship
of the test dattery to the criterion in the variocus sections

of the sample, have considerable bearing on the subsequent
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2

Table III. - Means, Standard Dcv:lat:lmm‘l and "t"
and 'F' Ratios of Differences on the Ytis, the LSHA, and
the C-ZT8 4n the Faculty of Science, 19604

Test 1st Year Men 2nd Yeaglﬁon ’ glftdronco Tested
Measure (W : é5) (W : 17 Means  Varianse
M S.D. M.  S.D. t? r
e e
Otis
IQ 110.53 11.54 112,99 10.88 1,38 1,12
Converted 52,13 11.37 54,99 10,88 1.62 1.09
Raw ‘10” 9.90 h3.,7h 9067‘"’ 1.‘1 1.05
Cn;til | 50,329 26,70 52.49 27.54 51 iﬁé
.' ® [ J ® [ ] ® L
Eliatnasion 39.53 6.07 32'28 1%.21 N
sion . . . ™ . .
Right 12,15 2.02 13.1 6.32 1.0% 1.00
G-2T8
Trait O 16.12 4.87 16.42 4H.9% 39 l.gg
" R 15,27 4.70 16.22 L.57 1.61 1.
" A 15.09 5.7 . 2.59 N | 1.0h
" 8 16.23 6.01 15,12 6,32 1.38 1.11
" E 16, 5.51 16.49 5.% W12 1.16
» 0 13.18 5.24 16.56 5.28 1,66 1,02
n F 39 5.49 12,14 4.98 «90 1.21
" T 18.73 4.7 19.17 4.57 62 1.09
" P 13.80 4.79 15.32 5.10 1.94 1l.14
" | 19.51 AL.13 19.30 L.48 .31 1.17

a Calculations based on the data contained in
Appendix 1,

b Required "t" at 1% probability level is 2.576
¢ Required 'F' at 14 probability level is 1.70
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course of this research., First, they preclude any com-
bination of groups, and, socondly; they permit the possi-
bility of forecasting by regreasion metiods only to Second
Year men students., In addition; the extremely small num-
ber of women students prevents any attempt at reliabls pre-
diection of achievement. Aceordingly; tue remainder of this
report will necezsarily be limited by these restrictions,

3. The Prediction of Scinolastic Achievezent.

This section will report the results of attempts to
prediot academic success using two different techniques,

The first part will deal witi the results obtained by multi-
ple rograasion; whevreas the forecast dy Manifest Structure
Analysis will be treated in tne second part,

a) The prediction by multiple regression, -- In the
group of Second Year men students, the only signifiecant cor-
relationz found were between tihe final average grade and
tue various measures of the Otis and the SSHA, Among these
m.asurea; two were sslected for tentative use as predictors:
the Otis IQ and the SSHA raw score.

In order to determine whether the correlational
tecinique had been applied legitimately in their case, both
measures were tested for rectilinearity of regression and

for homoscedasticity. The tests of linearity gave 'F' ratios
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of .13 for the Otis IQ and .97 for the SSHA raw scar-;
both of which values fall far below the 5% level of
prebability. Welea's formula for the Iy t.st; as de-
seribed by Johnaon9; vas.used to examine the same two
variables for homoscedasticity.’ The obtained Ly values
for the P84s JG (.876) and for the $8HA raw secore (.823)
were so far from the sabular value .at the 5% level as to
leave no doubt.that the measures are homoscedastistie,

In thiauinutaneo; since tue assumptions under-
lying ecorreiatien are antlltiod; it is permissible to
prosessd to tue caleulation of the coefficient-of multiple
eorrelation.

As-previously reperted in Table II on page A48, the
correlations between the criterion and the Utis IC and the
SSHA raw scﬁ}c are .&35& and .3977?r03pe§tivoiy. Between
these Otis and SSHA measures there was found'a cerrelation
of ~.3866,

The multiple R was calculated by direeé substitution

in the equation for a three variable problem,

2 i N

OPIERAR TR Py
1l - ;?23

2
R'y,.23 =

9 Palmer O, Johnson, Statistical Methods in lareh,
New York, Prentice-Hall, 19&9,%‘”2“#—% —2LY.
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The resulting coefficient of multiple correlation was
<5069 which was statistically significant beyond tae
.001 level of probability.
This multiple R of ,5069 indicates thst, for
men in Second Year Scieuce; 25.,69% of the variance in
final grades is accounted for by whatever is measured
by the Otls IQ and the S3HA raw score. The contribution
of each messure to this variance is 14.64% for the Utis
IQ and 11.05% for the S3HA raw score, |
In ;pitl of this rather low degree of asscciation
between independent and d;pcndcnt variables, prediction
Qas attempted., The multiple regression equation calculat-

ed from the foregoing data is as follows:

Xy = 17.7697 { .3058 X, 4 251 I,

where xi is the predicted final average grade, kz is the
Gtis IQ, and 13 is the SSHA raw score,

The predictions for Second Year men hLave been made
on the basis of this equation and will be found in Table VI
on page 64 in the section comparing the two predietive
technigues,

b) The prediction by Manifest Structure Analysis, --
MSA is not concerned with tne extent of the correlation ex-

isting between the critericn and the variables available,
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Even tie reliability of the measurses 1is rclativo}y une-
important. The essential requirement of MSA is tnat tue
particular ssetions of tue variables uggg be consistently
related to the criterion. This latter point is not es-
tablished .using mathematical toata; but iﬁiis simply in-
forred from the practical appliction of the selected pre-
dictors to other similar groups.

Consoqucntly; the foregoing discussion ecngcerning
reliability, correlaticn, aignificancg; otg.; is unrelated
to the application of MSA, As a result, MSA 4{s not limited
to foregasting in anly tke Seacond Year male group. Howcvor;
in prnctico; predicting for tue women students was not at-
seapted begause the groups were so small as tnkhardly be
representative, iad prediction been nttenptod; tuere would
have remained no.ene on whom to cross-validate the prog-
nestic measures found, This would have tuerefore prevented
the evaluasien of the technique,

Aecording to the design of the study, as a result
of the faets brought to light thus far, the application of
MSA only to Second Year men is mandatory. howwver; an iat-
tempt was made to forscast scholastic achievement among
First Year men in tue hope of finding out whether MSA would
fungtion when conventional techniques could not be used,

1. MSA applied to Second Year men, - The procedure
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followed in setting up the data for analysis was as
follows,

Categories were obtained for each variable by
dividing the group arbitrarily into tuirds. This was
done to insure tuat a sufficient number of individuals
would be associated with each category. Tne points
separating eacn third of the group were used to define
the limits of each category.

All members of the group were arranged in order of
nagnitude of the criterion score, From this entire group
of 77 men, a sample of 26 students was obtained by taking
every third person on the list., The raw data of eacu per-
son in tuis arbitrarily chosen sgmple were then classified
according to tue previocusly determined categories. Because
each of the seventeen psychometric measures obtained from
the test battery had been divided into turee parts; there
were formed fifty-one categories, The specific seventeen
categories to wnich a given individuval belonged were then
entered in the scaling frame,

At this point the procedures outlined in CLapter 1
were followed in order to find suitable scales., The various
manipulations involved are designed primarily to ciovse e~
nough categories to allow most individuals to belong to

several of them, There are two reasons for tuis: no prediction
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can be made for an individual unless he &8 associated
with a category; belonging to several categories tends
to decrease the errors involved in the forecast.

In applying the above mentioned procedures, a
segmental scale was constructed on the basis of t:e in-
formation obtained from the 26-man sample, Tie sixteen
categories selected from tne original fifty-one are de-
seribed in Table IV on the following page. It is appar-
ent from the tabulation that & number of G-iTS traits
were included among tne predictors.

These category values were then aprlied to all 77
male students of Second Year Science. Tue resulting pre-
dictions will be found in Table VI on page 6.L.

Both intensive and clustery models of K3A were
tried without success.

In the case of the intensive model, very few
categories were found to be graduated cumulatively on
the criterion continuum, When a tentative intensive acale
was applied to the total group, it was found to be grossly
inadequate: it failed to predict at all in many instances,
and was frequently errcneous.

The clustery model could not be applied because

Shere wers too few individuals associated wit. any given
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Table IV. - Categories Selected for tihe Segmental
Scale for Men Students in Seecnd Year ScienceS,

Cate Se¢o Catego
gory Ran::b x Valn.sy
G-2TS R 19 - up 6 70.8
Otis IQ 121 - up 10 69.4
S8HA Elimination 29 - up 9 68.0
G-4T8 © 20 - up g 66.9
SSHA Right 11 - 15 9 66,1
3-2T3 i 11 - down 7 64.1
SSHA Raw Score ik - &3 11 64,0
6-2ZTS 7T 7 - down 6 64,0
0-2T8 N 17 - 21 10 62,1
G-2TS G 14 - 18 7 62,0
Otis IQ 112 - 120 10 59.9
G=-4TS R 15 - 18 11 59.6
0-2T8 O 14 -~ down 7 55.7
3SHA Elimination 22 - down 7 55.1
SSHA Hight 10 - down 8 5k o6
Otis IQ 111 - down é 53.7
— — — e — e —

a Categories selected were based on the data from
a sample of 26 students,

b All scores are inclusive,

¢ Indicates the number of individuals in tne sample
who are associated with a particular category.

d The mean criterion score of 2ll individuals in
tue "”91!£ﬁ§' associated witu a particular category,
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pattern of categoriss to yield reliable results, The
trend was for the predictions to be applicable only to
a few isolated 1ndividua}a in the snuplo; and not to be
typical of the group.

i1..M84 applied to Firast Year men. - .The results
obtained in First Year were very much like those found
in Second Year,

Based on a sample of 23 students, a segmental
seale was constructed. The charactaristics of this scale
are reported in Table V on the following page. Among the
ten categories saluetnd;?oigbt are measures derived from
the 8-4T5 traits.

When this scale wos applied to the 65 msmbers of
the First !ear; only 47 ecorrect predictions of pass or
fail were nade; a result not unlike what might be expect-
ed on the baseis of chance, In fhct; the Chi-Square cal-
culated from the comparisen of the actual versus the pre~
dieted outcone; classified as pass or fail, corresponded
to a probability of 30%.

For the very same reasons as were found in Second
Year, the intensive and the clustery stcales proved to be
inappliecable to First Year men students,
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Table V., - Categories Selected for the Segmental
Scale for lien Students in First Year Sciencel,

——-
Cat Seore Catego
o&ory lnn;ph X 'aln:x

SSHA Right 16 - up 5 70.0
C-2TS ‘hk 13 - dowmn 8 66.3
G278 0 13 - 18 7 65.1
G-2TS ) 11 - 16 10 64.3
C-ZTS X 2) - uwp 5 61.0
G-4T8 8 12 - domm 6 58,7
Otis IQ 104 - down 10 56,0
G-4iT8 R 13 - 18 é [ 7'
G-ZTS P 10 - down 9 5L,
G-2TS = E 1L - 19 11 53.0

a Categories selegted were based on the data from
a sample of 23 students.

d All scores are inclusive

¢ Indicates the number of individuals in the sample
who are associated with a particular category,

d The mean eriteriocn score of all individuals in tue
sample who are associated with a particular ecategory.
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h. The Comparative Evaluation of tne Predietive Techniques,

The evaluation of MSA as a predictive method will
be based primarily on the comparison of tho'prodictions
made by the two techniques employed in the- study. In Table
VI; on the following page; there is listed for each student
his actual final average grade; and two predicted final
averages determined in one case by tne regression equation,
and in tihe other caze by tue application of the segmental
scale.

One way of comparing the two sets of predictions
would be in terms of their correlation with the criterion,
The coefficient of corrslation between the criterion seore
and the final score predicted by the regression equation
was .4869. A sorrelation of 4663 was found between the
criterion and the score forecast by MSA. The significance
of the difrorinec/gi;se ecefficients was tuen tested using
the procedure cutlined by Kcue-arle for testing diffori;cns
bstwsen correlated r's; through the Fisher s“trlnsfongltlon.
The resulting eritical ratio was .31, a value far froiwsig-
nificant; leading to the gonclusion that the r's are prob-
ably not different. In other words; the two predictions

- 10 Quinn McNemar, Psychological Statistics, New York,
Wiley, 1949, p.12Ah-125,



PRESENTATICUK AKD DISCUSSIUN OF ..SULTo

Table V1, - The Actual and the Predicted Final
gv:rage Crades for the 77 men students in Second Year
eience.

Actual Predicted Grade Actual _Fredicted Grade
Grade Hdegression  MSA Grade Regression MSA
90 68,1 GZ.S 61 62.8 6l.1
88 59.9 5 .i 61 62.4 62.3
76 71.5 67. 61 52.3 57.1

76 69.7 68,8 61 66.3 66.

78 58,2 62,0 61 64 .0 63.
T 2{-9 66.7 61 67.3 63.4
73 9 66.5 61 £6.1 57.0
73 6h.3 60.5 61 68,3 62.9
72 63.1 65.9 60 60.0 59.3
71 67.0 64.5 60 59.4 58,9
0 66,2 64.3 60 69.6 68.7
9 624 65.0 60 53.9 57.1
68 69.3 68,7 58 62,9 65.0
68 6k .5 63.7 58 57.4 56,1
68 63.3 6h.2 58 63.2 62.9
67 6h. 63.1 57 65.6 63.3
67 65.1 63.8 56 65.7 65.5
67 65.1 63.1 56 S&.0 57.9
67 61.0 62.2 56 60.8 60.3
66 69.5 64 .8 56 60,8 62.2
65 68.0 64.1 56 56.5 57.3
72 59.6 61.0 Sk 61.7 61.9
70 63.8 65.5 54 64,0 61.9
I &3 Gus 4 S 9

9 . N . .
66 62.6 62.0 58 58,3 62.1
65 58.0 61.3 55 58,1 5¢.7
65 52,8 57.0 51 55.8 58.3
65 60.5 62.0 50 53.7 57.8
64 62.7 58,9 50 56,0 59.5
63 6l o 65.7 50 48,0 575
63 58,1 63.9 50 52.2 59,8
63 60.9 6l.h 49 65.1 6l.3
63 60.8 62.4 L7 65.7 59.8
62 63.8 62.1 L2 59.9 59.1
62 64 .6 66.9 L1 60.1 éh .1
62 57.0 60,0 37 54 .1 54,8
32 50,3 56.6

6l
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are about egqually related with the actual outcome. This
suggests that the two predicsive techniques are equiva-
lent,

It must be stressed, howcver; that the foregeing
comparison centers upon the torrelation of the predicted
score to the eritericn, In the case of the multiple re-
gression cquation; the resulting correlation is appro-
priate because this formula iz a matnematical function of
all the scores, In the case of M3A, on the other hand,
the obdtained correlaticnal coefficient may be distorted by
the faet that the mean values corresponding to the selected
categories are not distributed along the continuum in the
same manner as are the criterion values, For 1nstance;
inspection of the category values reported in Tadble IV on
page 60 reveals that this HSA scale has 2 rather restricted
range and hss several values concentrated about the same
point; with intermediate values missing between adjacent
eoncentrations. As a censequence of this observation, it
may well be that here the gomparison of correlation coef-
ficients is inappropriate.

Perhaps a more appropriate manner of dealing with
this problem would be to compare the accuracy of the two
techniques in predicting the final ocutcome. In the final
annlysis; the goal of academic prediction is to differentiate
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bstween students who will be -uccosutul; and tuoee who
will not, The value of a proghostic measure is there-
fore indicated by its effectiveness in correectly identify-
ing tue actual autcono; whether favoursble or unfavoursble.
This may be accomplished by cemparing the percentage of
correct predistions with the percentage of incorreset pre-
dietsions,

Serutiny of tine final grades of all 180 persons in
the sample has shown that tie involved system of determining
academnic succeas or-fallure in the Faculty of Sclience is
r.ducihle; in this 1natanco; to the simple matter of find-
ing out whether the student has, or has not, obtained an
average of sixty points at leass,

A further simplification in the comparison of dif-
ferenses in percentages -of accurate and inaccurate predic-
tions is afforded by the use of a formula, devised by Wilks,
as deseribed in Jnhnualll. If the difference bstwesn the
two percentages in the group excesds 258/)!i in valun; then
there is less than one chance in a hundred that a differ-
ence of this sise ecould be obtained by cnaneo. Wilks' for-
nnla, accordingly, provides 2 con-nrvativo, simplo, eritical

11 Palmer O, Jounson,-Statistical Hetuods in dtesearcu,
New York, Prentice-Hall, 19&9, p. 119,
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value of the percentage difference in the sample.

In this particular comparison, because the sanme
group of 77 persens is involved in both prodietions; the
;iftbrnnco in percentage can be readily converted into a
difference in frcquency; thereby making tihe evaluation
even more straigi€forward, In the Second Year group ef
77 lul; the. critical value of the difference in percent-
age 1s 258/&*; or 29.4%; which 18 22.6 as a difference
in frequency,

Table VII on the following page reports the c¢ompar-
ative performance of the two prognostic techniques in terms
of the actual secholastie outcomo; ¢lassified as 'Pass’ or
'Pail’', From the critical difference in frequency of 22,6
previcusly culenlatcd; it is clear from the differences
ltatodzin Table VII that both techniques are predicting
well S;;end chance expectations,

Farther analysis of the tabulated data revealed no
statistically significant difference between the multiple
regression equation and the M3SA segmental scale as to abili-
ty to prediet either 'Pass' or ¥r111¥l For all praetical
purpe-ol; thcr-ture; the two eochniques; as applied here
are equivalent,

L L &

Even though MSA has been found to be a satisfactory
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Table VII, - The Actual and tihe Predicted
Scholastic Achievement of tns 77 Men Students in

Second Year Science®.

S S = TR
Seholastic’ PREDICTICAN
Achievement Regression N84

Fail Pass Fail Pass

Pass (51) 12 39 8 43
Fail (26) 1h 12 15 11
Total (77) 26 133 23 54
Correct Predictions 53 58
Incorreet Predictions 24 19
Difference 29 39

——

a Informatiocn based on the data of Table VI.
'Pass' 1s equivalent to a grade of at least sixty points,

68
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metnod of asademie prediction, it must not be expected
that all varee techniques of MSA will bo_oqu;lly effect-
ive or applicable. This of course is a function of the
different basic assumptions of each teclinique.

The unsatisfactory ability of the intensive scale
of MSA to forecast academic achievement may be due to the
poseibility that the characteristics measured hsre are not
related to academic success in a progressively cumulative
fashion. That is to aay; a trait suchu as IQ; for example,
is not associated with scholastic achievement in such a
manner that a student of low IQ obtains lower grades than
does one of high IQ; wiuile atudents of intermediate IQ
attain intermediate degrees of success, This fact is ap-
parent when one considers the low correlation between the
individual measures and the criterion,

The failure of the clustery scale to predict school
achievement is rather surprising., It is unexpected in view
of the c¢laim that the clustery model is tihe most general
nodel of KSA; the otuer models being special cases of {t.
The inapplicabilisy of the clustery scale may have been on
account of the lew intercorrelations between the various
measures untd; the G-ZTS traits being practically inde-
pendent factors, and the SSHA not being highly related
with the Otis,
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A more general point of fundamental concern in the
application of MSA is the specific mode of derivation of
categories, Thia; in a sonse; is a crueial issue because
all scales are derived from the analysis of categorical
data. It is moat unlikely that the scale values obtained
are independent of tis definition of the categories employ-
ed. Howtvcr; this aspect of the problem is not the direct
eoncern ¢f the present study and is left as a topic for

future research,



CONCLUSIUNS

The data analysed in the course of tnis survey have
permitted the partial evaluation of Manifest Structure
Analysis as a prognostic technique, The investigation has
also contributed to the knowledge of the relaticnsaip of
scholastic aptitude; study habite and attitudes, and per-
sonality traits, to academic acuievement in the Faculty of
Science at the University of Uttawa. A summary of tane cone-
clusions warranted by these findings follows.

For men students in Second Year, scholastic aptitude
and study habits and attitudes as measured by the Otis and
the SSHA respectivtly; are only moderately associated with
scholastic performance. Personality factors as measured by
the G-ZT8 are unrelated to academic achievement in this
group.

Among men students in First Year; scholastic achieve-
ment has been found to be unrelated to any of the character-
istics measured by the test battery, lLowever, First Year
men do not differ appreciably from Second Year men in any
of the traits measured. Accordingly, it was inferred thuat
class marks in First Year are of doubtful reliability and/
or validity., This inference is suggested as a possible
explanation for the failure of an MOA segmental scale tv
prodict; beyond chance expectationa; tae achievement of

this group.
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For Second Year men ttudents; academic achievement
can be forecast moderately well from a knowledge of their
Otis and SSHA results when combined in a multiple regres-
sion equation, But; a segmental scalo; based on the Manifest
Structure Analysis of the g:gzg; the leg; and the S8HA scores
of these same atudenta; predicts their scholastic performance
with equal effectiveness.

The MSA segmental model is a useful technique of aca-
demic prudiétian which is easy to apply and which is not waste-
ful of data.
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APPERDIX I
RAW DATA OF THE SUHVEY

Table VIII. - Scores obtained on the Test Battery by
the 10 Women Students in First Year Science.

G-2 T8 S 8HA vTIS

Final — -
Orade G R A S B O F T P K Rt Elim Raw C Raw Conv, 1G

71 13201221 1813161712 5 17 26 43 80 Lh 56 116
65 8171313 8171919 24,12 5 20 2520 45 S8 117
60 111413191513 12231511 15 27 42 80 $5 67 125
58 221612 13 131419231217 9 19 2830 S0 63 121
57 22 61323 812 8211718 15 18 33 50 42 S 113
50 18 25 16 20 25 26 26 15 25 19 25 27 52 98 A5 56 116
B 71, 4101613161120 & & 20 2830 38 49 107
M 16 9 811151316 92213 & 17 2520 53 65 124
M 8231312191621 182915 18 26 4k 80 57 68 126
26 14 181119 819172019 & 15 1910 25 32 90
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Table IX, - Scores obtained on the Test Battery by
the 85 Men Students in First Year Science,

— e m
M- bt

Final -2 T8 S8 HA CTIuv
Grade G # A S E O F T P M Rt Elim Raw C Raw Conv I{

81 1013 71117 7 €12 14k 7 13 29 42 70 49 62 120
81 22 19 21 20 14 24 16 24 21 27 21 {1 52 90 A& 61 120
80 181115 2% 9 6171514 & 16 24, 20 52 64 122
7¢ 11 2% 61710 7192213 13 19 32 51 90 LO 51 10
7¢ 12 1910 6 19 10 14 20 17 22 10 22 2 37 W€ L

786 1213 & 610 14 1711 12 12 27 35 62 98 L5 56 118
77 16171014 910 8 22 14 18 10 21 31 30 56 11k
;7 812 19 20 20 13 812 11 18 15 23 38 50 72 1

6 16 21 613 9 16 14 15 16 20 18 24 42 70 K6 59 117
7% 191610121213 7171520 8 27 3540 39 50 108

13 15 20 20 17 20 14 20 1k 18 12 25 37 5 45 58 11

7h 20 15 24 25 17 16 2, 721 20 30 50 8 L5 58 11
73 16 23 25 20 19 22 18 29 18 18 15 30 45 70 L5 58 116
79 10 24 11 10 25 22 24 22 13 23 21 34 55 90 51 64 12k
72 13 2117181713 623 14 22 16 27 L3I 70 30 39 %7
70 1821 & 510 12 25 201523 10 30 40 60 A0 51 109
70 12 16 10 15 15 13 12 19 15 19 17 32 49 80 40 51 109
69 7 14 21 22 15 15 14 1718 21 12 17 29 30 2 41 99
L6 3 43101

1 1 64 122

161921 L 20 24 20 36 46 104
22 17 22 13 27 40 60 55 67 128
66 16 14 20 7 20 2720 31 4LO 98
60 18 17 13 10 22 17 16 919 12 30 4&£2 70 2 31 9
73 20 23 11 24 24 15 15 20 2015 15 31 46 70 L9 62 120
gs 19 921 201711 12 221018 21 26 47 80 56 68 126
6
64
6l

7
68 25 9 1513 26 21 g
68 191217192115 8

2, 1011 1) 15 11 1%
9
2

22 20 18 17 2, 25 23 2022 28 20 32 5290 59 70 128

18 17 18 18 25 1 12 2313 20 18 29 47 80 33 43101

18 19 21 21 20 1 728 6 20 2620 41 53 112
1023 6 515 16 17 15 1 20 10 30 40 60 54 66 125

63 17 15116 20 11 11 17 26 24 24, 5 28 33 40O 43 55 113
1111 918 91911 24 3 19 2210 132 &1 99

62 15 18 24 28 17 15 9§ 22 17 17 15 26 41 60 33 43 101
510 24 20 11 11 20 19 13 34 47 80 35 45 103

61 2511 16 23 17 11 7191215 9 28 3750 30 39 97
201915 8211219 30 35 6599 47 60 118
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Table IX. - Sceres cbtained on the Test Battery by
the 85 Men Students in First Year Science. (Continued)

ot
SN

Final G-2Z T8 S S HA CTI1IS
Crade T X X T B U F T P R Ht Flim Raw C Raw Conv 14

16 30 46 80 57 68 132
12 24 36 50 45 58 116
b 10 14 2 26 33 9
10 19 29 30 50 62 120

61 14 19 11 10 2{ 28 21 27
1 19
%1
%z 16 25 41 60 47 6011
§5
18

19 2
6 17 12 22 13 8 218 g
6 1313141011 6 416 6
1h 17 18 26 6 21 13 23 21

58 12 16 11 91510 14 17 14
58 9 23 22 16 25 18 17 26 17
58 15 17 11 9 16 13 10 15 12
58 522 112015131725 8
57 131510151711 522 6 9
56 191113 912 17 10 21 18 15 12
56 20 1h 13 22 61610211522 6 21 2720 LO 51 109
6 1 1k 17 131111 222 518 8 19 27 20 30 39
6 20 14 12 10 16 13 13 14 12 26 g 28 37 50 55 67 12

1

7

20 34 54 90 31 4O 9
5 29 34 LO 36 46 104
11 24 35 40 32 Zt 99

19 28 20 52 122

22 34 40 43 55 113

s; 213 915 15 16 13 12 16 11 16 21 29 30 33 43 103
£6 16 17 2221 2723 6251621 21 36 5795 23 30 88
§6 18 1§22 201813 823 6 19 35
55 12 2023191812 921 1216 14, 26 4O 60 3 48 1

11 22 9122, 192221 917 10 24 34 40 24 31 89
18 12 1017 912111516 20 8 14 22 10 138 49 107
51 151617 8171321191716 11 20 31 30 31 A0 98
§51 21 721 24 252,101019 24, & 29 37 50 37 48 106
51 16 21 1721181923 171725 14 29 43 70 47 60 118
50 12 14 10 18 16 16 15 19 21 20 21 33 5h 90 &40 51 109
L9 818 912 25 23 12 25 2h 254 1) 24 35 L0 4O 51 109
L8 21 20 18 1{ 21 11 14 17 20 14 27 L1 60 57 68 126
Wb 21 19 19 Z 20 17 7 13 2010 49 62.120
L 25 8151712141
45 16 20 15 17 16 14 13

A5 191921 231610 6 20 10 22 12 31 43 70 38 49 108
A5 19 12 25 21 14 11 g 23 14 23 11 26 gz 50 31 20 g8
L5 21 15 28 19 26 18 12 4 9 33 33 99 49 2 121
43 211611151610 7191318 4 12 16 5 LO 51 109
KO 5 5 91715 3 210 811 5 19 24 20 37 48 106
39 17 12 24 23 21 22 823 13 25 16 34 50 80 39 50 108
38 1212151513 810111115 6 27 3340 29 37 95
38 19221921152, 13181321 5 19 24 20 60 70 128
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Table IX, - Scores obtained on the Test Battery by
the €5 Men Students in First Year Science. (Continued)

G-Z2 TS 35S HA OT1IS
Grade G 4 A S E O F T P M Rt Elim Haw C Raw Conv Iy

37 24 525251115 5192022 & 17 2520 53 65 123
36 13 1k 18 23 25 23 12 20 18 22 13 29 42 70 35 45 103
6 1319 910171817 16 16 20 11 22 33 40 L9 62 120
32 271928292021 4 2511 1% 21 28 L9 80 50 63 122
31 24 1119 25 26 25 19 18 20 2713 25 38 50 ALl 53 111
54 13 15 18 12 2019 7161319 11 24 3540 20 26 &4
5k Z g 61110161821 2 11 13 2 51 64 122
5, 19 1 20 2516 10 12 11 25 14 25 39 60 47 60 118
S1 23 71613 917 71014622 5 15 2010 45 58 118
49 1210 7 1 81210211316 3 13 16 5 22 28 86
L8 14 613 8 9 & Y111 214 11 22 33 LO 21 27 &7
LS 20 14 17 25 18 20 17 21 16 2{ 1, 28 42 70 40 51 109
LS 18 14 13 2017 21 171817 2 9 22 313 L7 60 118

e
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Table X, - Scores obtained on the Test Battery by
the & Women Students in Second Year Science,

— : i

Final -2 TS S8 HA CTIS
Grade G R A 8 E O F T P M Rt Elim Haw C Raw Conv IQ

v i

7% 151113161715111715 9 10 21 3140 38 49 107
T 1815 5152115112319 7 17 26 43 80 53 65 12
69 1520 1 0 & 3 82616 5 8 26 34 50 61 71 129
67 152615 62116172423 9 21 27 A8 90 6k 72 130
61 1A151518222313212116 13 21 3450 62 71 129
60 17 26 22 17 1719 23 27 1725 21 28 49 95 42 Sk 112
A8 1421162818 9 619 81, 12 26 3860 42 5k 112

k2 202119 9 S12 523 L16 7 13 2010 37 48 106
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Table XI. - Scores obtained

80

on the Test Battery by

the 77 Men Students in Second Year Scilence,

e

Final
Grade

samanes
e

ettt
—————

——

AT S
e S A eSS et Sl

SSRKA OTIS

Ht Elim Raw C Raw Conv I(

3

76
76

G-2 TS

G R A S E O F TP K
1219 8 511201519 9 15

813 6 1 7 3 219 311
22 23 16 16 19 16 14 17 17 22
12 2b 20 14 21 20 15 28 22 14
1522 8 518 7 7 2 16 14
26 11 20 19 23 25 12 12 22 27
27 13 16 13 1715 7 26 19 22
17 16 15 12 17 17 12 20 11 24
17 13 13 24 24 22 10 12 12 24
20 10 18 18 23 17 12 16 16 26
17 18 10 16 27 20 18 19 15 17
19 23 15 10 21 17 10 22 17 17
18 22 25 25 17 23 10 25 20 21
13 21 20 20 23 20 14 24 18 23
161212 322151014 917
zg 2l, 20 12 15 15 27 9 20
16 18 1 13 19 17 15 20 18 19
21 15 5 7 512 19 15 22
16 15 24 26 29 23 2 13 10 21
12 19 13 12 20 12 16 22 19 14
23 18 21 22 11 16 9 18 20 20
25 11 27 25 21 28 11 15 19 21
182016 23 819 71715 21
15 22 21 25 22 22 11 23 25 23
1116 4 & 514 15 21 21
17 16 12 4 22 19 10 10 16 13
14 1915 21 13 13 13 20 14 11
18 16 21 17 15 18 10 24 13 18
11 1 61211 710 19 11 16
1h 20 21 22 17 14 7 19 17 25
1 17 14 1% 713 9 18 18 24
18 19 21 12 15 18 12 22 19 20
14 23 12 21 28 22 27 22 14 22

91, 8 62217 9 8 25

922 914 10 13 10 24 11 12
1321 8 51615 9 27 6 18

20 33 53 90 51 64 122
7 19 2620 &6 59 11
27 35 62 98 57 68 12
22 34 56 90 55 67 125
11 24 3540 36 46 LOL
19 25 4 70 52 122
1) 28 3960 53 65 123
16 24 4O 60 9 62 120
8 17 25 20 9 74 132
11 23 34 40 S50 63 121
21 29 5080 50 63 121
20 28 L8 B0 49 62 120
12 29 41 60 43 55 113
2, 34 58 95 52 6L 122
13 29 42 70 48 61 11
18 2 bg 70 Lh 56 11
12 24 36 50 55 67 125
19 33 3390 i3 53113
16 28 Lh 70 37 48 106
20 30 50 80 61 T1 129
31 3% 65 99 42 54 112
10 21 31 30 42 54 112
16 32 48 BO L2 5S4 112
15 32 4,78 54 661
12 30 4h 70 56 68 12
16 31 47 80 LO 51 109
15 27 42 70 31 4O 98
L 23 2720 27 35 9
11 25 3650 41 531
10 20 30 30 53 65 123
1, 24 38 50 51 64 122
1, 27 L1 60 32 41 99
5 20 2520 S0 63 121
16 26 42 70 38 49 107
19 29 L& 80 L2 54 112
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Table XI. - Scores obtained
tne 77 ¥en Students in Second Year Science, (Contimued)

81

on the Test Battery by

Final -4 TS S S HA OT1IS
Grade U K & & E O F T P R Rt Elim Raw C Taw Conv 1Q
62 13 24 18 16 20 28 20 17 27 23 12 27 3960 51 64 122
62 1, 1713161510 81716 14 & 20 3k 4LO 33 23 101
61 zg 18 20 14 1115 2 21 1018 13 21 34 go L9 62 12
61 16 16 11 23 18 24 24 23 24 17 19 31 50 80 37 A8 1
6l 21 1¢ 1513151212 246b 1419 8 23 3130 23 30 8
61 22 19 24 2bh 23 24 12 20 14 22 19 33 5290 A6 59 117
61 246 913192321 9 91519 12 28 LO 60 48 61 119
61 1, 518161515 510 6 1h 24 32 56 90 46 59 117
61 151516 10 8171524, 2225 6 12 18 § 41 53 111
6L 16 1524 221112 823 915 17 32 49 80 56 68 126
60 9131017152114 211917 & 25 gs LO 36 46 104
60 812 8111413 9131017 9 22 3130 43 55 113
60 171612 18161517 22192110 19 2930 43 55 113
60 21 23 26 26 22 25 14, 2019 27 25 33 58 95 53 65 123
60 1217 910 4 2 018 616 5 20 2520 31 4O o8
58 24 21 10 71923 28111927 16 27 43 70 43 55 113
56 2010 9131014 1114 915 9 18 2720 139 50 108
§8 21 15 23 22 24, 2210171928 9 24 33 4O 52 64 122
§7 16 2511 11 251922192315 20 29 L9 80 46 59 117
56 16 22 14 5 21 22 16 20 17 26 17 29 46 70 49 62 120
56 22 1h 10 14 12 7 14K 211725 6 17 23 10 43 5% 113
56 26 522 262,19 914 1523 12 15 2720 L8 61 119
§6 1219 & € 18 14 14 23 1515 14 22 36 50 L2 54 112
56 8 15 14 11 151912 24 2423 5 12 17 5 43 55 113
56, 1015 913 21 21 22 11 23 21 5§ 22 2725 52 64 122
Sh 22 14 11 151112 919 12 22 17 32 49 80 42 5S4 112
§2 12 21 24, 171014 925 920 16 29 4570 39 SO 108
§1 81512 8 410 8211111 7 18 2520 26 33 %1
58 2017121521 2016211716 12 25 3750 35 4510
58 15 17 15 14 21 19 14 161521 6 20 26 20 41 53 11
51 1018 221521 1317181620 & 26 ih L0 30 39 97
50 12 81115 810 7171411 3 14 17 S5 36 46 104
50 9 § 81711151, 92214 1 21 2210 L& 56 114
80 18 131523171614 231318 6 20 2620 16 20 78
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Table XI, - Scores obtained on the Test Battery by
the 77 Men Students in Second Year Secience. (Continued)

S—

Final G-2 TS5 SSHA CTIS
Crade G R A 8 E © F T P M Rt klim 2aw C Haw Conv 1

E

50 14 12 17 22 151817 23 13 21 12 15 2720 26 33 91
49 1617 M 616 11 8 22 1)1 24 11 21 3230 62 71 129
b7 21 17 18 )4 16 16 13 22 22 22 20 27 47 80 L& 61 119
k2 1W 13 71410181921 2022 S5 17 22 15 49 62 120
41 11 20 20 20 25 2016 171919 13 30 43 70 36 461
37 23 14,17 2,b 1112 721 713 8 18 26 20 31 A0 g
32 2212 9 8141314191310 5 18 2320 23 30 88
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ABSTRACT OF

Manifest Structure Analysis in Academic Fredictionl.

The primary aim of the study was to evaluate Manifest
Structure Analysis as a predictive method. Iince college pre-
diction was chosen as the particular field of appliction; a
secondary goal of the research was to determine the relation-
ship of scholastic aptitude, study habitcs and attitudes, and
personality traits to academic achieveament,

The Ligher examinations of both the uvtis Self-Aduiin-
istering Tests of Mental Ability snd of their French-language
equivalont; the Examens Ctis-Uttawa d'uabilete nentale; were

used to obtain measures of schnolastic ability. The Brown-

Holtsman Survey of Study Habits and Attitudes was used as a

measure of these characteristics, while tue Guilford-iimmerman

Temperament Survey provided measures of personality traits,
Academic achievememt was determined by the final average grade
reported on tie official record of each subject.

All regular studente in the first two years of the
Faculty of 3cience at trie University of Gttawa during the
1959-1960 academic session were examined in the course of

tie annual testing program, There was included in the sample

1 Ph.D, thesis Eresented by raymond F. Vaillancourt,
to the 3¢hool of Psychology and Education, University of
Ottawa, 1961, &4 p.
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every student wuo nad completed the test battery and whose
acadenic record contained a final average grade for the
year., Of some 200-odc students examined, a final sample of
180 men and women was retained.

The accumulated data; classified separately by sex
for First Year and for second Year, were studied as to the
relation between the test variables and the final average
grade. Predictions; based on the resulting correlations,
were attempted by use of multiple regression, Tne test
data were studied separately by MSA; and suitable scales
were derived for predictive purposes. The value of MLA as
a prognostic technique was assessed by tue comparison of
results obteined by tue two metiods.

imong Jecond Year men students, only the (tis and

the UOHA were significently related to acnievexzent, and

this only to a moderate degree. io significant relation-
suip was found between any test variable and grades for
any otner group,

In the case of Second Year men, tune multiple regres-
sion equation and tne ¥SA segmental scale predicted scuoc-
lastic achievement witn equal effectiveness,

It was concluded that the MSA segmental mcdel is a
useful tecinique of academic prediction which is easy to

apply and wanich is not wasteful cf data.
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