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INTKODUCTION

This dissertation, as the title implies, is wnother
to be added to the elremady loog li:ct of studiss in thLe
field of predistion of ucademlio schievexint. ~raedilction is
one of its two objectives., The empheels, howover, will be
en ev.luation of wtthods of yrediction: the sctuariel und
the clinical, snd hence, this stuly may also be added to
those ooncernad with the controversial issue: the statlsti-
olan versus the olinlcisn in prediction of human behavior.

The duality of purposes of this project was first
prompted by the writer's comcern with theligh failure rate
of the students at the Faculty of Pure and Applied Sclence
at the Unlversity of Ottewa, end seocondly by ths heated dis-
oussions on the advantages and shortcominzs of the actuariel
and the oclinliesl methods in forecasting human behavior,
specifiocelly college achievexant.

Could it be thst, in & settling such as the Faculty
of Seience, the experience of a counsellor - skilled in the
edministretion and interpretation of current and widely
used psychological tests, fumiliar with the selsetion and
promotion standards of the Faoulty,and ressonabdly well
acquainted with the numerous acudemle and personel prodleoms
of studente in Scisnce through several hundred interviews
over an extended period of time, improve the predictive
ability of post-admission nsyshometrica?
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The voluminous literature on prediction of achieve-
ment in college, whether it is concerned with the uses of
this or that test, or a combination of tests, in forecasting
eollege achievement, or whether it involves an evaluation of
priasry and secondary school marks relative to success im
e0llege, or whether it centers upon the differential
sharacteristics of the students who succeed and of those who
fall, or whether it questions end appraises the velidity and
reliability of the oriteria of success as it is determined
by professional ratings, brings to the fore the fsot that the
best prediotors - psyohometrics, or non-psychometriocs, or a
combination of the two - seldom explain little more than
half of the varisnce (mediam multiple r's approximately .6).

Can the clinician prediet behavior, emd speoifi-
cally academic achievement? If so, cen he do it as well as
the statistician? Or, better still, weiving aside profes-
sionel "jealousies”™ apd lowering the apparent barriers, can
they oombine their distinctive abilities to arrive at their
common objective more effliclently? Could it be that pre-
vious studies, emphasizing one or the other aethod, have
overlooked the possibility that, together, some msasure of
improvement in prediotion ean be achieved? It seems that
this may be the czse, and on the strength of his hypothesis,
the design 2nd execution of this study was ocarried out,
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The prodlem, then, is to study the prognostic values
of the aotuarial and the olinical techniques of group test
result interpretation in forecasting the achievemeat of the
students at the Faculty of Solence of the University of
Ottuwa., It is centered on the null hypothesis formulated
as follows: There is no significaent difference between the
astuarial and the ¢linical mesthods of interpreting group
test results in forecasting the acedemioc achievement of
students in First and Second years of Soience at the Uni-
versity of Ottawa, and e ecomdinastion of methods is no more
effective than any one used singly.

The review of the literzture will be conserned with
prediction of college achievement in genersl, prediotion in
Science specifiocally, and with the controversial writings on
the predictive supremascies of the statistiolian and/or the
oliniocian., It will be followed by a desoription of the four
group tests utilized in this experizent, emphasizing their
validity snd reliability, iaportant characteristiocs Justi-
fying their selection for this study.

In conjunction with this description of tools, end
in oconformity with scientific expectations, the writer will
present the experimental design of thies projeot, inocluding
an operational definition of the "oliniocal"” prediction as
proposed in this study. In order that misunderstandings,
or questions relative to the validity of the clinical
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prediction performed in this study, be reduced to a minimum,
a description of the experience of the predictor including
the data upon which the olinical prediction wes fcunded, will
be added,

The results of the two approaches to prediotion will
be presented and discussed, both in terms of their individual
and composite predictive abilities,

The implicetions for research snd for better under-
stending of the actuarial and clinical methods of group
test result interpretation in forecsating collegze achieve-
ment in the Faculty of Seience will be set forth in the
conoluding paragraphs,



CHAPTER I
REVIEW OF THE LITERATURE
1. 7The FProdblea of Prediction.

The problem of prediction of achievement in college
can be lnvestigated under several headings, some of which are:
predioetion, measurement in education, academlioc achievement,
sollegs, and educational psyshology.

The literature to be reviewed under these many titles
is voluminous, and Tylorl writes that there are thousands of
studies reported. The writer was forcibly seleotive in his
readings, since a good proportion of the materiel 1s repeti-
tive and oftentines not directly related tc the topio of
prediotion of achievement in Science.

The reader might question, at this point, the per-
tinence of ancther study in scademic prediction, eapesially
since 20 many sush studiss have alresdy been published and
also decause exiasting psychologieal tests have seemingly
"reached a ceiling” in predictive effisiency.

1 "1"’ LGOII E. Y g $1) O 4 WK et LM I
Now York, Appleton-Century Cro ta. ino.,, By Do
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The writer will first reoall a statcnent mede in 1938
by Guaid®, The problem of progunosis is difrficult, "no uci-
versal solution c:n be propcsed, circuxnstances being specific
to each lnstitution, this er=entisglly locel prodlem requires
its own individusl solution”., Hes the resezrch of the last
two decades invalidsted tnlis assertion?

A second argsument in favour of such & study ae this
is found in 2 recent survey conducted hy Bleck® of the Uni-
vorsity of Albertz on the use of tests in thirty-one Znzlish
spesking Canadian institutions of higher lesrning. The
relevant occnelusions drawn from this survey are:

l. A l=rge proportion of the thirty-one institutions
report extecsive post-admission testin~, partioculerly
the use of tests of aceadexcic aptitude., Only one
institution, =nd poesidbly two others, ured test scores
&d part of the date on which adniselicna ure bLesed,

2. 1n most institutions, little use is made of

these data gfter sdmlreion., In meny instionces 1t
appears that the rcoreeg are sent to perscns who huve
little post-edrirsion ure for ruch 2ata., There s
sufficient evidence tc sugszest that in meny cuses the
tert scores -re simply flled for poseible future ure,
end on the besle of thLis survey, post-mdmission testing
is uruelly a virste of tinme »nd effort, rlince little
experi cental work appesrs to be golng on at there
institutions on the differentiel predioctive value snd
coungelling quclities of tests,

2 quaid, T.0.D,.,, "A Study ip the Prediction of

College Freshman iicrks"”, in the Journul of ¥xperimental

Fducetion, Vol. 6, Ko, 5, irsue of Harch, 1928, p. 550.

3 Bleck, Poncld D,, "The Usze of Tests in hnglish
“peeking Canndlan Inatitutions of iHisgher Learning”™, in the

4ehool Guidance vorker, Vol. 15, No. 4, issue of Jsnuary,
1960, p. 2.
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Although this mey be of only incidentul vulue, the

writer quotes this stutement:

9. A surprising numver of institutions h.ve mzde no
provialon for counsselling sorvices either on a forual
full-time basis or thriugh purt-time assizuaent of
ctaff monbers to such rervices, 4

Elacks was eqQually surprised by the nuxdber of coun-
s8ellore reporting no use of test rcores in ifanstitutions
hsving "counselling progrems”, which sugeests to this writer
the timeliness of a study of tris type in a university coun-
sellins program :s presently organized in this institution.

In view of these atatovonts, the writer will presently

sinnle cut the concluesions of selented reviews Or resesrches
concerning the most effective predictors of colleze success,

The outstuniing filniings of the nuzerous studies,
which will iz the zeln serve (s the found.tion cf thic atudy,
will bhe T"resented in two parts: A, Frediction of acrievement
in ocllere, without <istinction between the various depert-
aents or faoculties, and B, Prediction of sohieve-ent in
Sclence,

L, Preiiotion of fonieverent in College.- In 1949,

GCarrett surveyed:

«..the many astudles puotlisned during the tiree Je-
cades 1920 to 1950 devoted to the problem of prediocting
general scholustic aehleve:cnt in ocliese be intelli-
gence, aptitude and achievezent tests, combined in cer-
tailn c.ses witn other coriteris, 8.g., the ~urks in
hish school.

4 bLCCK. 920 \;Lto, P 5.
5 Black, Op, Clt., p. 8.

6 Elmgren, John K.G., Annuel Review of Tsychclory,
Yol. 3, 1852, ». 399.
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It is clearly indicated by Garroett thut the high
school average "ocontinues to show the hichest correlation
with later college scholership averago“,v regardless of varis-
tions in weightinge, size of grnups, marking systems used,
length of college sourse considared, The occefficiants of
correlation range from .29 to .83, and the median r .58 is
obtained from a raview of thirty-twe stulies.B

The second best single index as a basis for predic-
ting acholastic suoccess in ocollegze obtained froam a review of
twenty-four studies wes found to be the re=sult of achieveament

tests, the College Tatrance ixamination Bosrd Taatt,’

coefficlents of correlation ranzing from .23 to .85, median
.49.10

The third most effective prediotive index, sz dster-
ained by a review of ninety-four pertinent studies wae found

to te the result of an intelligence test, whether it 1is the

7 Garrett, H.F., "A Review and Interpretation of In-
vestigations of Faoctors Related to Lcholestic Success in
Colleges of Arts and PYclence and Teechar'e Colleges®™, in the

mmr%nmw. Vol. 18, No. 2, issue of
December, %, p. 93.

8 Garrett, Op. Cit., p. 94.

9 Hereafter referred to ae the C.,E.W,B.
10 Garrett, Op, Cit., p. 99.

11 Hereafter referred to us the A,C.E.



deal Txumiautlicon, the Jtis Self-

adninisterinz Tests cf Mental Abilitz,lz coefficients of cor-
relation with the criteria ranging from .17 to .67, the median
reported to be .47,13

The tourth end fifth best indices of predlotion,
tfound on su.marizing twenty-eight studies using ~ecsrel apti-
tude tests on the one hend, wnd rfifteen studies using speoial
aptitude tests cn the other, are medlan p's .431% 4ng L4115
respec.ively. The r's between genersl aptitude tests and
college merks r=nged from .12 to .56, while thoss obdtained
between speclel aptitude tests and a:rxs runzed from -.04 to
.85,

Other factors, of the non-intellactive varisty,
"feil to show iny consistent relationship between their sacores
and academic sucoess in college™, most r's ranzing from .20
to .30.16

The zbove indices, when combined to obtain multiple
cosfflciznts of correlation of two faotors resulted in Righer

correliations with the oriterion thsn the factors taken

12 Hereafter referred to as the Otis 5,-2,
1% Garrett, Op, Cit., p. 109.
14 Gsrrett, Cn, Zit., p. 112,
18 Grrrett, Om, Ci%., p. 1ll4.
16 Garrett, Op, Cit., p. 114,
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singly.

(1) The most prognostic ocombinatioms include:
(a) high school marks usnd intelligence test
scoTe
(b) high school marks und aptitude test
score
(6) intelligence test score snd achievezent
test soore.

{2) Ths eddition of a third variable 2d4ds very little
to the predictive value of the combination, 9nd adding
a fourth veriable has practiocslly no value,l

Superl® yr{tes:

Pust achisvenent is often one of the best indices
of future accongllahmcnu. 80 thet achievement tests
can frequently be used as tests of aptitude for re-
lated types of sctivity.

Farther on he stutes:

In the prediotion of educational success, edu-
cational achievesnant teets have Deen affeotively
ussd in the admission programs of colleges snd pro-
fesaional schools, In most inveotigations they heve
been tried in combinstion with teste of soholastio
sptitude and with hich school averages, in order to
deterzine the relative value of each type of predioctor.
In one such study at ths University of ¥innesota it wes
found that high sohool renk wes the best single pre-
dictor of sophmore achievement, but that a combination
of those three types of indices was better than any
single index, ...In brief, experience has shown
that wochievexent tests not only yield prediotions
of college averuges which are about es g00d4 a8 those
provided by intelligeace tests, dut salso give better
dirferential predietions of succass in speacifie sub-
jeots than 4o intelligence tests.l®

17 Garrett, Qp. Git., p. 130.

18 Super, Donuid E,,
¥ew York, Harper & Breothers, 1949, p.

1’ sllpﬂr, Qni c;t. ' po 1‘6"14’0

47.
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Tylor'o writes thut,

There is udundant evidence for . consistent de-
endable reluationship between school sohieverent and
ntelligenve. ...Correlations vary somewhst froa

study to study but the bulk of theam runge between .3
end .8, fue melian would be about .8, This 1s not
pure random variation. High correlutions are typi-

oally obtuined under some circumsteuces, low ones
under others,

On the use of schisvenent tests in predietion of
college success TylerZl gtetos:

The so-called 'prognoctic' tests of schievesent

in various subjaset zatter are:s, 40 sa9am to produce
somewdat higher calculations with grades than in-
telligence tests do, espesially at the collsge
level. They are not, however, outstzndingly high,
seldoa running above .7.

Althou:r AnastesiZ® dces not 4lscuss under one topioe
the predictive officlencies of several predietor veriasbles
such &8 high achool zarks, results of schievement or Intelli-
goence tests, results of interest or personellty inventories,
or combination of these fuotors in predlction, she 2istin-
guishes betwcen acialevernent and sptitnde tests, e distinction
cousidered important at this point in view of the cholce of

instruments made in this study:

20 Tyler, Op, Cit., p. 117,

21 Tyler, Op, Cit., p. 120.

22 Anastasi, Anns, (5] cal Test y The
MaoMillen Co,., New York, 1904, p. i- .
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In differentieting hetwesen sntlitude and sehisve-
ment tests, we should especielly suerd against the
nalve ussumption that achicverent tests mezpure the
effeats of learning, whlle aptitude teasts neasure
'innate ospascity' independent of lesraing. ...It
should be obvious that all psychologlieal tects meusure
the ipdividual'e ocurrent behavior, which inevitably
reflects the influence of prior lsarning. The fact
that 2va test coore hae a 'past' does not, howewsr,
precluds its having a "future', ¥hile revesling
the effeots of pest lsarnin., test scores may,
under certsin oog%itions, serve as prediotors of
future learning.

Clurke®4 revis:ed the literature on predlotion of
college achieve:ent and he reports cn studies prior to 1949,
recezron in the 1950's, and pays particular attention to
recent Canadimn studies, He draws henvily on Garrott25 for
that period prior to 1949. He also rsefera to Travers'Z28
woTk covering that mame apan, dut he rsutions the reader
agalinst being hesty in &ccepting scme cf Truvers' sonclusions,

On rese:ren in the 1950's. Clerke®? giasgusses the
trend toward differentisl prediction and thst conclusions of

recent studles zerely confirm those of previous research:

25 Anastasi, Op, Cit., p. 455.
24 Clarke, S.C.T., "Review of Bome Trevious Ctudies

on Matrioule tion Problsme™, {n the ilberty sournal gg rducg-
g;gg;;_%ggggzggd Vol. 4, Ne. 1, issue of ¥aroch, 1938,
p. 90-39,

25 Garrett, Op, C1t., p. 91-138.

26 Travers, Hobert M.¥., in Donahue, ¥Wilms T.,
Clyde Hd. Goombs, and hobert &L.uw. Travers, (eds.), 2%3
Measurament of Student fdjustment and Aohievement, Ann Arbor,
Michigan, University of Zichigan Press, 1949, p. 1-2586.

27 Clerke, Op, Cit., p. 38.
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High school maarks, aschievemsnt tests and mental

tests are the best single predictors of success, and

more valid prediotions sre obtained when these

prognostic meusures are used together or in comdbine-

tion with other messures.
He also points out that some of the reasons for rather low
agoureoy of prediction can be partly sttridbuted to the low
ralisbility of ocollege markas, partly to the feilure of adequate
seasurcement of personality traits that no doudt contribute
to sugccess in 6ollege, snd also to the enormous variations in
standards from one college to another,:B

The Ceanedien studies singled cut Dy Clarke are those
presently in progress in the Provinces of Alberta and Onterio
and these will be reviewed presently.

Aoroyd snd Roberts®? stuaied 422 Alberta Grade XIl
matriculants who represented 60 per cent of the 1949 Univer-
sity of Alberta freahman yeer. They reported that the stu-
dents who completed their high school in three years, ob-
tained higher Grade X1l averages, repested fewer Crade XII

gourses, and were aleo obtaining better merks than the re-

aaining 40 per cent of that freshman year.

28 Clerks, Op, Clt., p. 35.

29 Aoroyd, A.0., end U.0, Robertes, "A Study of
the Post Sehool Qsoupations of OStudeats ¥ho Uraduated with
University ¥atriculation from Alberta High Gohools 1in 19497,
unpublished M.EA, Theeis, Faculty of Tducstion, University
of Alberta, (no date), reported by Clarxe, Op., Cit., p. 38.
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Fair3? roported the following coefficients of cor-
reletion between (1) A,C.X. test results, (2) Grade X1l
average and First and Third Year university marke. (The
population under study was composed of 100 University of
Alberta Arts and Solence Freshaen enrolled at the University
in 1953-1956.)

A:CoE. and Grade XII aversge: . .56;

C.E. and First and Third Years: r .40 and
X .91 respectively;

Crade X1l general average end First and Third
Yoars: r .64 and I .41 respectively; and finally,

University First Year average and Third
Year average: r .689.

A study published by Evenson and smith®1 covering
(1) the 1951 University of Alberts freshmaa class, end {2)
the 1956 Grade XII Alberta matriculants indicated that:
l. 1985] Freshman group:sz
A. Eighest correlations sre to be found between

Grade XIl1 average and First Year university
marks: r .48,

30 Pair, Donald C., "Predioting Acedemic Success at
the First and Third Yeur Levels of University”™, unpublished
term project for Psychology 59, Department of Psychology,
Faculty of Arts and Soleuces, Umiversity of Alberte, (no
date), reported by Clarxe, Qp, €1it., p. 37.

31 Evenson A'B'é and D.E. Saith, "A Study of
Matrioulation in Aiberta y in the Alderta Iﬂ!:ﬂil %g Educa-~
%%ggg&_&ngggggg, Vol. 4, Ko. &, issue of June, 19%8, p. 07-

S2 Evenaon and Saith, Op, Cit., p. 70.
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B, A,C.K. score and First Yesr marks: r .36.

C. There is no evidenocse froa their results thest

the A.,C.E. maight de used ass a substitute for
present magtriculation requirements.

2. The 1956 Orsde III group:o>

A. The Grade III examinations of the Province of
Alberta are the best sin-ie predictors of
succese at the University of Alberta,

B. T C Tl IA % Tel ,u
ooorriofonta of eorreiaticn with First Year

university are: Verbal,.27, Mathematiosl .30,

whereas the MMW,”
coefficlents of correlatior with rirst Year

university are: Verbal .21, QGuantitative .27,
and Total Zcore ,.29.

C. There is yet no evidence that the G,gfg,ﬂ.
should replace the Grade X1l examinations for
matriculation purposes.

D, Henior matrioculation at the University of
Alberta is at the seame level as matriculation

based on the C.E,E.B. teats generally in the
United States.

Fleaing reported the findings of the Atkinson Study

of Hugmap Resouroces investigeting personel and academioc fae-
tors as prediotors of sucocess inp Ontzrio univeraities:

On the whole, this pert of the investigstion con-
rirms the finiinzs of previcus reseerch that the
prediction of which students will pass and which will
feil {8 & very 4ifficult problem.d

838 Evenson and Saith, Op, Cit., p. BE.
34 Hereafter referred to as the $,A.7.
35 Hereaiter referrod to ss the 8,C,a.T.

36 Fleaming, W.G., "Personal and Acsdemic PFaotors as
Predictors of First Year Suocess in Ontario Universities”, in

the report Ko. 8, Chapter VI, itkinsen %&ggx o% Human
%%%22§2!§' Toronto, Department of Eduocational hesearch,
2

rio Lolleges of Zducstion, 1959, p. 18,
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The coeffiocients of correlation batween the high
sohool averages froa Urade IX to XIII and First Year umiver-
sity marks (all Ontario universities combined) improve pro-
gressively from .36 (Grade IX) to .60 (Grade XIII), leszding
rlen1n¢?7 to the conclusion that high sehcol recordes ere of
"some" value as predioctors.

The results of the S.A.T. Yerbal end Mathematioml
tests ocorrelated with First Year university (eall Onturio

universities combined) were: .33 end .21.38

The results of the 8,C.A.T. Verbal, Luantitative,
and Totam]l apain correlated with First Year marks were: .29,

.16, ana .29,%9
The Nelson-Depny keading Tgst‘o when correlated
with the same oriterion, produced en ;,.29.‘1
The summary of the findings of the Ontario study:
1. The aptitude test soores mre less sffactive as

pradictors of First Year university than the Grade
111l aversze.

37 ¥leaing, Op, Cit., Table iv, a. 1.
38 Fleming, 9p, Cit., Tadle iv,. o, 1,
39 Fleaing, Op, Cit., Table iv, ¢. 1,
40 Hereafter refaerred to as ¥,0,3.7,
41 Fleamlng, Op, Cit., Table iv, ¢. 1.
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£, The verbal aptitude scores of the 8,4,7. are of
sore value than the mathematical.

3. %The use of two prediotors is almost ulways demon-
strably superior to the use of a single predioctor.

4. The aptitude soore should be the verbal for
courses omphasizing language, literaturs, soclal
soiences, philosophy, and others with a strong verbel
charasteristic, and the aathematical sptitude score
should be used for courses emphasizing mathematics and
the solences.

It is of ianterest to peint out that for the thirty-
six students of the University of Ottaws included in the
Fleming rtport.42¢ the feollowing coefficients of correlation
were odtained between (e) aptitude soores (§5,4.T., 8,C,4.7T.,
and N.D,R.T.) and Orede XII1l average, and (b) First Year

univeraj ty average (all courses):

* = - 219 - JR)
. .51-.&%3-.{1; D - .17}
s = .10} Grade XIII aveTege - ,8].

The review of studies on predioction of sohiesvement
in various college ccurses will be followed by a review of
the studies on prediotion of achisverent in Soience, which
is, speoiricully, the objeotive of thies dlssertation.

42 Fleming, Op, Git., Tauble iv. e¢.l.

13
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B. Prediction in Sclence.- In 1937, Binghaméd
discussed the predictive efficiandsy of vurious toola of
seasuresent and he wrote the following:

The atandards of scholership maintained by most
esngineering faoultiss demand of the students superior
endowaent of intelleotuasl ability or scholastie
aptitude...

To anycne familiar with the content of an
engineering curriculum it is not surprising that a
young men's prodadility of success in such courses
of study is rather oloeolg related to his sptitude
for hizher aathematics, ndeed & good reliable
aeasure of his mathematieal ability ie dy all odds
the best single indicator of his aptitude for
pursuing engineering studies,

Stuisét drought together and analyzed the results of
the most significent studies pertaining to the predietion of
success in several of the professional collepes, He first
cautions the reader by writing:

It would be mislesding to lesve the impression

that answers have been found to wmost of the gquestions
concerning the predictign of success in variocus
professional oolleges.

However, some of the sonalusions regarding predletion of

sucaess in enzinsering are relevant.

43 nin@h‘l w.’ L’v.v-i N g A LLK
York, Harper & Broihers, : 1.
™

d., 19 D
44 8Stuit, Dewey B., g;eglgtggg Sgogogg in Profes-
%%ggg;_ggggg;g, Kenasha, Wisoconsin, Ceorge a Publie ning
LY 19‘9' p. 1-1870
48 Stuls, Qp, Cit., p. 17.

»
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1. The guelity of en indivijuel's previous
acedeaic record either in secoudsry-school or
¢ollege-lsvel vwork appears to be one of the most
relladle bases for estimating his ohunces for doing
successful work in a ocollezlate enzineering course.

£. Tests of general schol.stic sptitude may slso
be employed with conridence or additionsl sourcsa of
information -egarding an individual's potential
cupasity for c¢ollege-lavel trsining in the field of
engineering.

3. Demonstrated proficliency in mathematios
(e2pecielly as revaled by high scores on mathematics
sohievenent tests) seems to be ths best single indi-
cator of the lixelihood that sn individual will
ocmplete engineering training successfully. OCrsdes
received in high sehool and/or college mathemstics
courses aleo constitute an additiomal source of
valuable prediotive duta.40

Other findings singled out by Stult®? are that
(1) English averaze ability &nd soientific knowledge corre-
late significantly with achieveuent; (i) menipulative skill
or dexterity -~ 2s reflected by specliul sptitude tezis - seem
to be of limited prediotive value; and (3) results obtained
by interest inventories conslstently show little or mo
correlation with soholastic records mede in euglneering

training.

The most efficient combinstion of predict:ve
indices to be used in estimeting an individual's
shanoes for success in the study of engineering appears
t0 be one comprising (&) previous scholastio records,
ees (b) scholastic aptitude-test scores, and (o)
scorees obtained on subject-matter schievemont tests in
the areas of wathematics, science, snd English,48

46 Stult, Op, Cit., p. 1741,
47 Stult, QOp, Oit., p. 41.
48 Stult, Op, Cit., p. 40.
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Berdie and Butter'® reported in 1950 that the best
single predictor of over-all grade average in engzineering

sorrelations ranging from .45 to .65 - was found in the high

8chool reocords, that the scholastioc aptitude testa: the

best single prediotor, and that a mathemstios aptitude test:

the Cooperat aperal Achievezapt 7o ] 1, Survey
AR Mathematios, contributed sufficiently to warrant its use

as part of a test bdattery.

Plersen and Jex%® round that the best predictar of
success iu sngineering was odtained by using a combination of
high school aarks with meagires of sohievement in English and
dMathezmatios,

Cosand 51 concluded from hia study of vollege predic-
tion that intelligsnce tests plus language skill geve predio-
tors up to .80, though no single test appeared to give more
than .50, und that high school marks appeared to be better
pr:dictors than any single test.

49 Berdie, R.Y., and N.i. Sutter, “Prediating HSucocess

of Engineering btudonta' in the Journal of Pdugationa)
Payeholozy, Vol. 41, 1930, p. 190,

80 Piereon, G.A., spd F,B., Jox, "Using the Gooporn-
tive thinvemcnt Tests to Pradiot Success in 1neerins' 'y in
- AR & 34 ) i A\S o 46 5, st By 010

51 Cosand, J.P., "coeveeee”, in the gg%;;g;ggg_ggggggl
ndery Eduos n, Vol. £8, 1955 reported lan the

W&MM Vol. 5, 1954, p. 368,
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Garsi1de%2 jndicated 1n 1957 that high school certifi-
cates provided the best measure of prediotion of enzineering
works, conoclusion found to be in agreement with thoze of
Hohne5® apa Scndorl.s4

Fitspatrick®> studied the problem of feilure in en-
glneering at the University of Alberte snd it was his finding
that the most aigniflcant predictors of success in that field
were the Grade XII average and the Grade XIl mathematic-
soience average, correlation of .58 and .87 respectively for
83 students. The A,C,E. correlated with marks, p .23,

Evenson and s:nith,s6 who studied the University of
Alberta Freshman cless ané the 19387 Grade XII Alberta
mstriculants, correlated the Orade XII everzge and the unl-

versity marke of the 1951 Freshman Cluss enrclled in

$2 Garside, R.F,, "The Predioction of Zxamination
Merks in Meohanioal faginsering Students at Xing's College ",

Newczstle, in the British go%;gg; of IMsyshology, Vol., 48,
Part J, lszuo of August, 1957, p. 220.

53 Hohne, H.H., "Suocess Over Fellure in Seientifioc
Faculties of tho Hniveraity of Melbourne", reported by

Garside, Qp, Cit., p. £20.

54 Senders, C., "Ctudent telcction ane Academioe
8ucoess 1n Zustralisn Univsroitieo" Sydnoy. Gommonwualth
Office of Eduostion, reportecd dy Gnralde Op., Cit., p. 220.

58 Pitzpatrick A.B., "Prediction of Success in First
Year Zngineering”™, unpublished M.2Z. thesis, Departament of
Psychology, Fuoulty of Arts snd Sciences, University of
Alberta, 1959, reported by Clarke, Op, 15., pe 37.

56 Evenson und Smith, Op, Cit., p. 69.
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Engineering, end they reported an r of .59, while the A.C.Z,
correlated r .28 with the same oriterion.
Depending on the setting where studies were made,

and on the typs of teats used, it seems gppropriate to 1list
the predioctors which seez to be the most effective predictors
in solence or snzineering.

l. High sochool average;

2. High sohool mathemstic-scicnoe average;

3. Seore of scholastic aptitude tests or achievemant
tests;

4. 35¢ore of an intelilinence test or of a zathematioal
aptitude test;

5. The best over-all index seems to oomprise the high
sohool genersl averuge and any of the remaining
variables,
0f ocourse, 8sucoess in class depende on seversl fae-
tora, suoch as talent, preparation, motivation, efriocliency of
study habits, and a host of personal feectors such as age,
mental and physiosl hesalth, conclusions of Harris,sv

Tyler,56 weitz and ¥ilkinsen,%® and Fleming.60

87 Berris, D,, "Fustors Affeoting College Orades: A
Review of the Liserature, 1930-37", in the sycholozical
Bulletin, Vol. 37, 1940, p. 123-186.

58 Tyler, Op, Cit., ». 86.

59 Weitsz, Henry, and H. Jean Wilkinson, "The Hela-
tionsnlp Between Certain ﬁonintellectivo Faatora and Academic
Buoccess in Gollege", in the . : ‘ )y Ol
Vol. ‘, RO. l. 1957’ po 54“'600

60 Yleaing, Op, Cit., p. &.
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Nevertheless, the concensus of teuzchers and psycholo-
3ists s Lhut talent 1s of the utmost importance for academic
ashievezent in our rystem of =duciction. The many other
faotors like the study hebits, the motivetion, and the per-
sonality traits, do not seem to be us valuable predictors of
succesas in the current literature, although their influence

cannot be denied.
2, Aoctusrial Versus Cliniesal Frediotion.

It 12 not the purposs of this iissertation to delve
into and analyze the several treatments of the logical issues

fovolved in oclinical thipking. The analysis of the cliniocal

process has besn extenzively elaborated by ﬁbohl.‘l

63 and Eolt.64

HoArthnr,ez Meehl, Tiedemaen and NoArthur,

University of J“ﬁnssota franc, 984, p. |

68 MoArthur, charlu. "Analyzins tho Ounionl
Proceas™, in the Jourps Couni hold
No. ¢, 1954, p. 203-2

63 Meshl, P.E.,, D, Tiedeman, and C.C. MNeArthur,
'A 8 nponiun on 611310&1 und btatlltlcal Prediotion”, in
A * 44 : IR .8 valo 3 uo. 3 19%’

64 Holt, Rebert H,, "Uliniocsl and Ststistiocal Pre-
Dlotion: A Borornulatlon ana 3one ch Data”, in the
b e 2001584 2 JAORY o v°lo 56’ uo- 1'
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The review of the literature on the issue of sotua-~
rial versus olinical prediotion will bde eoncerned with:

l. Whether or not there are really two approaches %o
prediction;

2. Definitions of the terms aetuarisl and clinloel;

3. Some of the results of experisents evaluating
the two approaches to prediction; ana,

4. Suggestiona for an experimental design to test
the two approaches in predicting success in an
scademic sstting.

*For some time the literature in this field hes been
ocncerned with the ocontroversy as to whether there is only one
type of prediotion or at least two . "85

The impliocation that thers are at least two kinds of
prediction can be seen in this ascertion made dy v1tolo-‘°
in 1925, "...the statistical point of view must be supple-
mented by the eliniezl point of view."

In 1934, Bingham and ﬁooro" pointed out the pre-

sence of two kinds of predioction, the statisticel predietion

65 Dymond, Rosalind, "Can Olinioinna Predioct
Individnal !ohavlor?' in the s Vol.22,
¥o. 1, issue of Soptombor 1983, p. 1.

66 Viteles, ¥.5., "The bltnieal Viowyoint 1n

Vocational Psychology”, in the Jou 0 _Paycholog
Yol. 9, 1985, g 184, reported by & n, T.E., "--o ozic of
8

Prediotion in reychology’, in the Payoholosicel Review,
Vol. 51, 1944, p. 210.

67 Binghem, W.V,, and B.V. Moore, %g to Lgtgfxigg.
New York, Harper & Brothers, (rev.ed.), 1934, reported by
Sarbin, T.R., "The Logie of Pradiction in "ayecholozy, in the
mmmi_wm. Yol. 51, Ro. 4, 1944, p. 210.
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whioh 18 based on regression aguations and olinical predio-
tion which is based on atatistical prediction, but refined

and modified by inoluding the oonsideration of faotors mnot

treated in the regression equation.

Allporté8 4aistinguishes between "actuarial® and
"individual” prediotion, the former suitable for the predie-
tions of group behaviour, the latter for the prediction of
the performance of any one particuler individual,

Serbin®® refers to both terms "stetistiocal” and
"olinical”™ - and this seems to be a concession to populer
usege, beosuse he proposes that the difference between the
two kinds of predioction is at best superficiel and that, in
faot, the two oun really be raeduced to one - the sotuerial.

Truesdell and Bath’® consider that the most compre-
honsive survey of the litersture on this topiec is that which

71

was dons by Meehl ~ who reviewed some twenty-four pleees of

research whioh he considered to be the moast pertinent and

68 Allport, G.: ., "The Psychclogist's Frame of

Heference”, in the Paycholozicul Bulletin, Vol. 37, Ne. 1,
1940, p. 16,

69 Sardin, T.R., "The logic of Prediotion in Psyoholozy™,

in the Paycholozioal Review, Vol. 31, Ko. 4, 1944, p. 210-
288,

70 Truesdell, Albert B., and Jonn A, Bath, "Clinioal
end Aotuarial Predtotions or Aoademio Survival audﬂnttrition“
L SOE P L8 L3 B2 Y Yol. 4 Q. l,

,1 HBOhlg M—t-' » Po 1“1490
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about which he points out im great detall their mdvantages
and their shortcomings. He sl20 offers sugzestions us to
the caution to dbe exeroised in using eaoch kind of approach
to predietion.

In this monograph, Moehl”2 considers that there ere
two epprouches to prediction; the actuarial and the clinical.
The former is often described as the formal, statistiesl or
sapiricel methed; it is a mechaniosl combination of dsta
from whioh predietions can be made, The latter, on the other
hand, is the informal, judgmental or izmpressionistic approseb;
it conesists of & subjeotive anelysis of data from whioh
infereances can be made,

Meehl73 distinguishes between two different applica-
tions of statistios: diseriminative {or vaelidating) and
structural (or analytic), ths first usually consisting of
correct matchinge, of simple significance tests, or of
prediction systems; the seocond usually consisting of faotor
analysies, of znelysis of co-variance, or of applications of
partial correlations, He slso distinguishes between the two
types of deta upon which both the actuerisl and the cliniocsl
approaches to prediction can be applied: psychometrics and

non-psychomeirics.”4

72 Meshl, Op, Git., p. 185,
73 Meehl, gg. ¢it., p. 11.
7‘ ﬁa‘u, w—o' p- 150
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In a more recent paper, ﬁeohl’5 writes that of the
twenty-soeven empiriocal znd pertinent studies in the litera-
ture:

«eswhioh make some zeanimgful comparison between
the predictive suocess of the oliniclen and the
statistiocian ...17 show a definite superiority for
the statistical method; 10 show the methods to be of
about equal efficiency; noms of thex show the
olinicien predioting better.

The thesis upheld in these two judlicetions 1s that
the olinlelaun 18 not as good at predioting behavior ss bae
thinks he is and that the statisticlan is by fer more
.ffeotiv..

He goes on %o say:

I bave soms reservetions about some of these
stuiies; I do not delieve thet they are optimelly
designed to exhidit the olinlolan at his best, but
I subgit that it 13 high time that those who sre so
sure that the 'rigzht kind of study' will exhidbit the
clinician's prowess, should do this right ki?g of
study and beck up their olalm with evidence.

Host of the shortoomings of the studies singled out
by Meehl ocan be reduced to the following: little 18 known
sbout the olinlcian(s) meking predictions; some 40 not really
compare the two methods of predietion, but rather eompare

olinical prediotions; 1little is kncwn about the kind and

73 Meehl, Paul E., "When Shall We Uss our Hesds
Instead of the Foraula™, ia the 193;%%1_21_993259;;125
Psycholoxy, Vol. 4, No. 4, 1957, p. 2.

76 Meehl, Qp. Cit., p. 272.
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amount of clinicel study thut is competing vith the snotua-
rial nethod; prediotions are mede on different sets of date;
little is xnown about the smount of informstion the
olinfician is using to make hir prediotions; the weights em-
ployed by some were not optimally derived, but were "ecrude
quantifioations”; and in others, some clinicians 4did not
prediot for all the cases whereams the statistician predlcted
for all subjeets ian the group.
The experimental design he suggests can probably be
suznarized by the following statemsnts:
l.Any empirical study of asctusriel versus
pon-aotuarial techniquss should iavolve the making
of predictions from similar or identiocel sets of
inforastion by the two zethods, and the comparison
of the success freguency arrivsd at in these two
“,.,'Ma
2, The ider) desisn 18 one in whioch the same
basic facts is subjeected on the one hand to the
gkilled analysis of a trained clinicien, snd on
the other hand is subjected to meshaniocal operstions
(telly entry, multiplication by weights, or the
like). The predioctions arrived at by these two
methoda 3;@ then compared with respect to their
sucoesn,
H01t7® olalms that none of the studiss clted by
Meehl made pertinent comparisons between the two methods of

prediction becsuse the statisticinnbad the distinot

76alMeenl, Op, Git., p. B4.
79 Meehl, Op, Cit., p. 90.
78 gﬂlt, wo. P 3.
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advantage of ncving previcusly studied the wey thsir pre-
dictive data were relzted to the oriterion, whereas the
olinicizn had not.

He proocseds to define the terms "actuarial” end
"olinical®™., Ture aotuarial prediction uses only objective
data to prediot s olasr-cut oriterion by the asans of statis-
tiocal proeosaea.” The ¢linlcal approseh is defined in the
following zenner: "Nalive clinlical” prediction uses data which
is primarily gualitative,

ee.With no atteapt at odjectilfication, thair

processing is entirely a olinicel and intuitive
matter and there is no prior study of the oriterion
or the possible relation of the predictive deta to
1t. Clinical judgaent 1s at every step relled on
not only as a way of integreting data €o produce
prediotions, but ulso as an glternztive to
acquaintancs with the faots,

The "sophisticated clinical”™ approach uses,

eeequalitative data a2 well as objective

facts and scores, ...but as auch as posslible of
objestivity, organizationé and scientifio method

are iatroduced into the p innlng, the gathering of
data, and their analysia,.

Holt82 gonoludes that most of the studles singled
out by Meehl "pitted™ pure actuarial predlotive deeciguns
against essentially “naive oliniocal™ approaches. He slso

79 Holt, Op, Cit., p. 4.
80 Holt, Op, Sit., p. 4.
81 Holt, Op. Cit., p. 4.
82 Holt, Op, Cit., p. 4.
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redonmends:

One kind of ocomparastive study might tesoh us
soasthing even though it would be hard to do it
properly; simultancous attempts to predict the same
oriterion from the same deta by cliniolans and
statisticianas who %gvo gone through the same
preliminary asteps.

Holt later questions whether or not this type of
design makes sense &nd he offers two alternstives, one of
which is:

A second possibility would be for two otherwise
equally sophiaticated asthods to prediot the sane
oriterion, eaoh using the kind of date most
eppropriate to 1t.84

A8 long as the olinieian cud the statistician
are trying to frwdict the same oriterion, the
clinioian is likely to be working under a severe,
though concealed handiocap, ...The eliimiocien ends
up trying to prediot grade-point aversge in the
freshman yesr by a 'olinical synthesis'® of high
school zrades &nd an intelligzence test. This {2 a
menifest absurdity; under the ciroumstauces, how
eould the c¢linician do other thun operute like a
seoond rate Hollerith machine? If clinicel judge-
ment is reclly to be tested, it must operate cn
dats that sre capable of ylelding iunsights.
Moreover, it makes hardl{ any zore sense to expeot
it to grind out numericel averagea than to expeot
an actuarial table to interpret dreams.85

Keed we go as far as to predict grade-point average?
if 1t ig adbsurd for a olinicel approach to predict grade-
point avergge, is it slso ebsurd for it to prediot sliamply

pess or fail? If so, are not most college adanission officers

83 Holt, Op, 8it., p. 5.

64 Holt, Cp, Oit., p. 5.
85 Holt, Op. Sit., p. 6.
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making absurd decieions (hence predioctiona) since they
inevitadly prediet a pass upon edmission of & oandidate?
Doee not a msrehant inevitedbly prediot he will sell the pro-
duot he purohnses? The student counsellor directly or
indireetly, consolously or unccnsciously, predicts - and
aore often than mot froam purely objective test datal! Meny,
if not most, situations where prediction is involved eaznnot
draw upon & fund of ntatisticsl weights or formulae - amd the
olinicel, intuitive, or imprecsionistic arproach is the enly
acceptable alternative, HKefugal to predict is very muoh
akin to inactivity.

Holt®6 gesorihes and discusses the results of a
study confducted at the Menningar School of Tsychiatry, where
the "naive olinical” predictions are “pitted"” againast the
"sophisticated clinicel”, in the zelooction of medlcel men for
treining in Psyochiatry.

The results of the "nalve olinical™ prediotion seen
to be summarized im this statement.

The naive oclinioal method depends a go0od deal on

the partioulsr cliniclan doing the predlioting and that -

at least in thie study - a pooling of judgncgts helped
zake up for the deficiencies of individuals.8Y

86 Holt, Op, Cl%., p. 5.
87 Holt, Op. Cit., p. 7.
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The results of the "sophisticated elinical” pre-
dictions are:

.. Barely significant valldity coefficients,
about the same silze as those from the naive clinical
approach, despite the attempt to oreate & sophisti-
cated olinical predictive aystem that involved many
eactuarial elements, 1 believe that the lecsson of
our findings up to this point is simple: with an

ndeguate samp of information sbout a person
matter how sophispticsted the technigue of prediction,
here is & low ceilips op the nredictive wvalidity

t be i .88

Some of the iamplications of this study are:

l. Clinicel methods are more flexible than their
actusriel counterparts;

2. Valld clinicsal impressions cen be attelined

from an intensive study of a few csses, while it
tekee largs sumples to set up or revise an actuarisl
eysten;

3. If the pure actuarial approach were to be
seriously applied to psyohiatry, it would de
necessary to develop a formule for eech of many
different typee of practice and to revise it con-
stantly as new developments oreated needs for new
types of practitionars;

4, The iaportant issue is the relative inertia of
actuarial predioctive systems und the maneuverability
introduced when the genersting prediction is done by
oclinical judgment - freedom which 1s & source of
weakness as well as strength; and

8. %hen clinical methods are given a chaunce - when
skilled clinicians use methods with which they are
familiar, predicting a performuacce about whioh they
know something - and especislly when the clinieclan

hus a rioh body of date and has asde the fullest use of
systematic procedures developed by actuarial workers,

88 Holt, Op, Sit., p. 7.
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including e prior study of the bearing of the pre-
diotive data on the oriterion performance, then
sophizti cated olinicul preliotion cun aochieve quite
respectable results.89
In another paper, Meehl and He:engo claim that it 1s
difficult or iapossible $o0 determine the efficiency of
w08t psychometric devioee used in clinicul peychology becuuse
base rates cre seldom provided in the litsrature, ssamples
are usuaslly too small ond there is insufficient data given
on the distribution, oross-validation dsts are lacking, and
results cre reported in terms of the nuambers of correot pre-
diotions only resulting for individuals within the group
studied.
Also of interest is a study published in 19057 by

Truesdsll and Bcth.gl

and judged &8 pertinent in thia con-
troversy, wes designed to determains the acouracy of slimicel
judgment of scadexzic attriticn and survivsl ia the Division
of Engineering st Iowa Ctate College. The study also com-
pared this clinical jJudgment to sactuarisl predictions. Of
secondary interest, they cospered the predictive akill of

the pnine judges who zade the cliniosl predictionms.

69 301?., M‘ » p' 11‘180

90 Meehl, Puul E., snd Albert Kosen, "intecedent
Probablility snd the Efficiency of Psychometric Signs,
Patterns, or Cutting “cores®, in the ?syeholosical Bulletim,
VOl. 52. 39. 5' po 194’21‘0

91 Truesdell and Beth, Op, Oit., p. B0-53,
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The population comnsisted of one hundred male fresh-
men im the various engineering ocsurricula at Jowaz &tste, All

entrants were subanitted to entrance tests, but in addition

they were given the Kuder Preference Record, form UH,
Guilford's Inventory of Festors STDCR, end the Quilford-
Martio inventory of Fsotors Os¥IN. These tests contributed

Swonty of the twenty-one variables, the remsining variable
being the first quarter grade point average.

This group of one hundred was randemly selected froam
an initial group of 314 snrollees - forty-eight from the 48
per cent who had survived three academic years, snd fifty-two
frcm the 82 percent whe hed not,

For sach of the 100, a profile was prepared utilizinpz
the 21 variables, znd sine zzle Juizes - esll on the academioc
steff of Iowa Ztate and 211 familier with the instrusents
used ~ were rejulired to predict attrition or survivel. The
aoctuarial predietion was hased on a previcusly deterained
4isoriminant funotion of saix of the twenty-one variasblens.

The judges were divided into groups A, B, and O, depending
on their counsellinz experisnce. They did not know the
precise attriticn rate of the students but they probadly d4id

have some oconception sbout the attrition raetes of the

Engineering Division.



REVIE® OF THE LIT RATURE 31

The results of this experiment are:

l. GConsidered separately, the jud-os differed signi-
riceutly i their sbility to predict attriticn or
survival (1% level), but when they are compared in
groups, groups 4id not 4iffer significently. Re-
servations were made edout the lack of 4iffersnoe
betwsen groups beonuse Lhere were only three judges
per group and becauss thelr essignment to & group

was soxewhat asrbditrary.

2, The Jjuiges revaealed that they attashed oon-
aiderably more importance to the grude-point aversge
then to any other factor. The disoriminant funotion
also gave more wei.-ht to thies varisble ~ wmore then the
other five varisbles combined.

3. The data suzzeet approximate equivalezce of the
clinical and the actuarial methods of predietion under
the conditions of the study. The number of correct
predliotions ranged from 36 to 78 snd four jJjudges
"egQualed or exceseded" the prelilction made by the
disoriminent function, while five did not prediot

as welil, The wzwsan numver of correct predioctions for
the groups wers: A - 61./100; B - 71/100; and,

C - 73/100.

The ouly canadian study which oan properly belong to
this disocussion {8 thut conducted by the Student Advisory
dervices of the University of flberta and which was the
subject of & paper presented by Hough.gz

The purposs of this experiment wss to predlot
success in First-Year Zngincering. At the time the paper
was read, only the resulte of tne predlotive efficiency of

three experienced counseilors were avallsble. The prediction

g2 Hough, A.J.B., "An Experiment in Fredicting
Success in First Yeer Engineering”, reported in the Annu

Conference Regart, University Counselling and Tlacemen
Assoocistion, Eduonton, Alberta, June, 1958, p. 31-34,
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potentisl of the ton predioctor varisbles ware yet to bve
statistically determined, so strictly speaxing, this parti-
oular study dcoes not cozpare the efficlencies of the two
approaches, Hovwever, in the opinicn of the writer, the
first part of this =2xpericzent is concarned with the "olinical”
approach to prediction and conseqguently valued &s relsvant,

The data avsileble to the three c:runsellors who were
required to rate Pass, rall, or Xo Prediction for each of
the 313 Freshmen undsr study were: Grude XII average; marks
in Grede XII ilgedra - fnalytical Gecmetry and Trigonometry -
end Physics; Orsde XII sathemstics-science eversge; English-
Soclal Studies everage im Grade XII; number of supplementals
in Orsde XII; the year Grade XiI was completed; the A.C.B.
scores; and finally, the zge of the sgtudesnt. It was recog-
nized thut zn eleventh varisble wee operztive; namely, the
skill and training of the counsellors, all of whom were
experienced.,

Rach of the ocounsellors rated the various students
as Pass, Fail, or No Predioetion possible, defined as follows:
Pass, those who woull be promotable, (this lncludes, from a
survey of the tables presented - "clear pass” to "pass with
up to and inscluding three subjeot feilures"); Fail, those
who would be required to withdraw or would be in serious
acadeamic difficulty; No Predioction, those for whom there was
e lsck of data, or for whom the data available were conflieting,
predioction was queationable.
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The corporate ratings produced the following

Tesults:
Rumber predioted as Paes - 168
Number predicted es Fall - 54
Nusber of No Prediction - 77
Total - 313

The actual outocome was:

Paes - 248
Fail - 87
Total - 313

Houghga reports that 91.2 per ocent of those pre-
diocted as failing were promoted and 53.5 per cent of those
predioted g3 fulling were either required to withdraw from
the University or advised to repeat.

These percentages were obtained by first excluding
the seventy-seven in the No Predioction group and using the
following results:

Pase - 160
Fail - 48
Totel - 238

In a 2 x 3 table, these are the total results:

Predioction Pass Fail Total
Pasa 166 16 182
Fall 24 30 54
No Prediction 56 21 77
Totals 246 67 313

93 Hough, Op, Cit., p. 32.
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In a 8 x £ tadle, these sre the remaining results:

Prediction Pass Fall Jotal
Pass 186 16 182
Fall 24 30 B4
Totals 190 468 238

The 91.2 per cent correot pass prediction wes ar-

rived at by 93 X 100 = 91.2 end the fail prediction was
similarly ocalculated by %%'x 100 = 55.5. Thes2e ars meaning-

leegs. 7The iamportant result is the number of correctly
ideantified Pass which is arrived at by ;e%_x 100 = 87.35%
1

and sizilarly the corrsct number of Fail identified by
% x 100 = 658.2%.

It 48 of interest also to point out that predictions
were not made for 24.5 per cent (77/313) of the group, and
that 72.7 per cent (56/77) of these rejects were, on their
derinition of terms, promotable., The proportios of Pass-
Pail in thie rejeoted group is very oclose to the aotue 1
proportion of Yasa-Fail of the whole 313: %%g end _47, or

78.5 per cent end 21.5 per cent respeotively.

8ince the characteristles of the No Predletion
group were such that predietion was not atteapted, it is
unlikely that had predictions been mede for that group,
they would heve been dcoane with the accuraoy of the remaining
group, espedially in the light of the "ass-Fail proportion
of this rejesoted group.
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Pineally, in the opinion of this writer, the pre-
diotive efficiency of these counsellors cannot really be
determined Lecause 25 per cent of the group was rejescted.
%hat reslly counts is the accuraey sf prediotion for the
whels group under study. Housh" writen:

While the results of the expsriment ludicate thet
it 1s possible to predict aocademic aucoess in first
yoear englnaeering with cousiderzble accuraoy, although
it appears less possible to accurately prodiot
feilure, (this follows the 91.2% versus 55.5% celoula-
tions!), it rezains that, hud this procedure been used
for sdaission selections, 24 stulents who were pro-
aoted, or 10.%% (24/238) of the students for whon
pass-falil predictions were asde, would aot have
Been asdxzitted.

The writer worders whet would have been decided for the
seventy-seven "Eo Prediction”™ hed this procedure boen used
on selection., Adminlstrative pclicy would very likely oon-
sider ther quite risky, and likely not zdaissible. In that
cese, not 24 would nct have been admitted (ahc evsntuslly
passed), but 101, out of whioh a total of 8C would bave
eventuslly passed - 25.5 per ceat (80/313).

In & setting similar to thut of the previous two
studies, and where high sohool warks cannol de used cs one
of the predictor variebles becuuse they originats from nmost
provinoes in Canade and many foreign countries - hence not
equatable - can one experienced counsellor predict attrition

or survival for each student, using only post-admission,

94 Hough, Op, Cilt., p. 33.
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siaple and odjective group test date?

¥ith the review of the literature in the bdackground,
it is fitting to present the means of preiioction in the
next chapter,



CHAPIER 11
THE MEARS OF PREDICTION

To pursue our objeoctive, we will now desaribe and
evaluate the four peper-and-pencil groups tests thet were
chosen for this experizent.

Trnere are, first of all, two tests of general mental
ability: the Otis Self-Administering Tests of Mental
4;;;;;;} - Bigher Yorm, or its French equiwvalent 1'0Otis-
Ottuwa d4'Hobilete ksptsle, end the Abstraot Ressoning®

subtest of the Differsptial Aptitude Tests.® Then there
ere two tests of mathematiocal aptitude: the fmosg Mathems-

$ioal Ability Tess,® and the Numerjioal Ability’sudtest of
the D.4,T.

These instruzents were seleoted primarily becczuse
they are known to be useful predictors of acadealo esohleve-
ment; sscondarily, because these tests are currently widely
used and they are part of the usual battery of tests
utilized by the Guidsnce Centrs of the University of Ottews;
thirdly, because the Faculty of Soience does not employ

1 Hereaefter referrsd to as the Otis E,4,

2 Hereafter referred to as the D,A.T. Abstraet.
S Hereafter referred to as the D.A.T.

4 Hereafter referred to as the Amoss.
8 Hereafter referred to =8 the D.A,T. Kumerical.
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teats in its admission pructices which are dbzsed on the
high sehool record and letters of recommendation; and
lastly, because they are eccnomiocsl in terms of tims and

money a8 ocmpared to some more sophisticated betteries,

1. The Otis 8,-A.

The Otis S.-A. has gained and still holds reputed
value 1in the prediction of oollesge succesns, as indicated by
Xuder,® Super,” Garrett,® Seashore,® and Vaillancourt.lO

8 Kuder, Frederick, "A Review of the Otis §.-A,

Tests", quoted by C.i. Buros, (ed.), W
M&lﬁ% Highland Park, New Jersey, the

ryphon “ress, 1941, p. 248,

7 Buper, Donald E., Appraising ational Fitneas,
New York, Harper & Brothers, 1949, p. 109,

8 Garrett, H.¥., "A Review and Interpretation of
Investigutions of Faoctors Helsted to Seholsstic Success in
Colleges of Arts and Zolenoce, snd Teechers' Colleges™, in

a]l Zducation, Vol. 18, No. 2,

issue eimiocém«ir, “7_,"p.

9 Seashore, H.,, "Tenth Crade Tests as Prediotors
of T-olfth Gr-do eoholnrahip and Oollogo Entrance Status™,
& 3 ,, +F P . Lt 701. l No. 8,

10 Vaillancourt, Raymond, "Loocal College Predictions
with the 0¢is apn4 Otis-Ottawa®, unpublished M.A. thesis,
School of {;yohology and Education, University of Ottawa,
1655, p. vii,
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It is s seventy-five item, paper-and-penocil,
self-aedninistering group test of genersl mental
adility. The items are plsced in agiral omnibus
arrangesent, where items of different types: verbal,
arithastiocal, spetial - invelving vooabulary, sentence
meaning, proverbs, number series, snalogies, etc., ...
are ¢ombined into a single test, the ecasier iteme
of all tyzca sppearipg early in the test and the
more difficult ones later, preceded by four practioce

roblems. There are four forme: A, B, C, and D, in

th thehigher end intermediate levels, Both time
limits of twenty or thirty minutes may be used =nd
when it is administered in the shorser time liamit,
the soores must first be conneoted to the thirty
minutes time limit before interpretation. The French
equivalent - differs only is the number of
forms, i.0., A n both the higher and the
intermediate levels.

The munuall® of the Otis 5.-4. 2nd the menuerl® of
the Otis-Ottewa both olaim high relisbility, coefficients
reported in the .90's. According to Otisl4 the teat's
validity lies in the method of standardization and the
ccefficlents of eorrelation betwean the Otis 3.-4. and

11 Isabelle, Leureant A., "Prediction of Academic
Buccess at the Faculty of Pure and Applied Solence of the
University of Ottawa™, unpublished M,Xd, paper, School of
Payohology and Education, Unirerelty of Ottawa, 1960, p. 9-10.

12,.0t4s, Arthur £., Menuzl, The Otis Self-

tdmini sterine Tests of Mental Ability, Yonkers-on-Hudseon,
World Book, B, p. 1%

18 Shevenell, Raymond H., Manuel, Lea E ns Otis-

%3§%!g_g;§gg;;gg;_ggggg;g. Ottewa, Edition de l'Universite,
948, p. 19.

14 Otis, Op, Oit., p. 18,
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other tests of mental abllity vary from a high of .88 to
a low of .59. 7Two selected reviews, Traxlerltd and Kndor1°
also support that olaim.
Yhen we remeamber that tulent is not the onl
condition of success, it is not surprising to riﬁa
some investigetione reporting rather low coefficients
:iizggz:%ision batween the Otis and the socadeale
One such 3tudy, reported in 1932, found the predioc-
tive vulue of the Otig 8.-A. to be reletively low and dis-
couraging, the coerficient obtained .40.18 15 viaw of the
faot that predictor variables achosen from past or present
school achievexent ars kpown to be about the best single
initces (Stuit, Currett), median r's around .8, it is more
casily understocd why Wilson and Hodgesl? found the Qtis S.-A.
to be "4iscouraging”.
A pilot study conducted by Is.belled? 4t the Faculty

of Selence maintains that the Otis S.-4i. has some predictive

15 Trexler, Arthur B., "Rellability, Consistenoy,
and Validity of the Otis 1.<.", in the J sd
Payobology, Vol. 18, Mo. 2, issue of April, 1954, p. 244.

18 Kuder, 0p, 0it., p. 109.

17 Isedbelle, Op, Cit., p. 1B.
18 ¥ilson, ¥4.0., and J.H. Hodges, "Predicting Sucscess

in the Bngineering Collere"”, in the Journel of Agglggd T8y~
eholozy, Vol. 18, Xo. 14, lasue of i‘usust, 183z, p. 330,

19 Wilson and Hodges, Op. Cit., p. 350.

20 I'ab.ll‘. wn y Do 42,
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value i{n thet setting; r's detween the Otis S.,-A., and the
Finul Aversge, .23, in two acedemic sessions; and Mathe-
matice, .09 and .15; and Physios, .35 end .48; and Chealstry,
.38 and .16.80‘ In second yeur, for two acedemic seesions,
the resultes were zuch lower and it was suggested that

further ressarch be conduoted under improved conditions.

2. The D.A.T. Abstract Reasoning.

The D.A.T. Abstract test is

.esintended as a non-verbdal seasure of the
student's reasoning ablility. The series presented
in each problem requires the perception of an
operating principle in the changing diegrams. In
esoh instaace, the astudent aust discover the
prineiple or principles governing the change of
the rigures apnd zive evidence of his understanding
by docigiatias the diagrea which should loglioally
follow.

The test .is a serios completion type, composed of
Tifty items employing abstract patterns or figures and the
tize 1imit for use in Grades VIII teo XII is twenty-five
minutes.
Supurzz desoribes this test as atteapting
eee tC memsure recsoning without the use of words
(Thuratone's R). Problems are of a spatial type made
fazmilisr by the A,C,t. Pasyoho cal % nstion, and

require finding the pripciple underlying a series of
changing gecmetric fligures,

20a Isabelle, Op. Oit., p. I7-89.
£1 Bennatt, Jeorge K., Harcld G. Seashore, and ‘lexan-
de

der G, Vesmsn, Menuel, (2nd ed.),Q;ffogegt;%; Aptitude Tests,
Kew York, The Psychologlioal vorporation, 183%Z, p.

28 Super, Op. Oit., p. 370,
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The D.,A.T, Abstraot was intended, in thic study, as
¢ supplement to the Otis S,-A. which would favor the foreign

students who have language difficulties and who are, ae @
result, penalized by such a test vs the Otis £.-A. or the
Qtis-Ottawa. The result on this test =lco gerves es a check
on the result of the Qtis S ,-A., thus favoring Canadian or
non-Canadian studescts aslike.

This procedure psrallels that intended by the
anthors of tke D,A.T. battery,

The Aggggfgg_ﬂggggg;gg,tast supplements the
general intelligenoce aspect cf the §f£¥%L 1nd
!g%gggggl tests, It luvolves the ubllity to per-
ceive relationsblp in abdstract rizure patterns -
generalization snd edusation of principles from non-
lengusge desizne. ...S5ince the a2bility to reasson with
words is not the same as the ability toc reuson with
abstract figuras, the Abstraet Ress cannot sub-
stitute for the ¥ : test, However, it
may be velusble as a chedk on the Verbal scors in
pome ¢ases of kaown or suspected language handicap.
Yor exzaple, if & student with a foreign background

sgores low on the !2§¥£l'gf%§2£%gﬁ test but rela-
tively high when deallng w the adbstraot figure, the
counsellor would have good rezson to question g&o
validity of the Varbel score for that student.
A remder might ask at this polnt, "W¥hy not use the
Yerbal Hessoning insteed of the Otis 8.-A.7?" The cholce
of the Qtis S.-A. was prompted by the fact thut a large
number of the students in lolspnce are lrench-spsaking, thus

raising very high the proportion of students with known or
suspected language handiocaps. The Yerbs] Heussonipz, not yet

83 Benﬂ‘t%, ’t.alo, 02: g&t. ] pl 7.
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availadle in Fremoh, 1t was thought that the Otis 8.-A. and
the Qtis-Ottawa would serve better under these conditions,
The D.A.T. Abstreet whioch apparently can serve as a cheok on
the Varbal Ressopioz and Buperieal Ability of the battery,
éan also prodbably serve as a suitable chedk on the QOtis &,-A.
Although the D.,A.T. battery was developed prineci-
pally for use im voocationsl and educetionsal zuidance of high
sehool students, the subtests have "a sufficient range of
itea 4irfioculty to be used with most esdult 5roup-“.2‘ This
stateasnt supports the claims of the authors of the D,A,T.
battery:
8ince the «Z. have been effective at the

twelfth grade level , it was perbupe inmevitadble thsat

soa® O0clleges would experiment with their use at the

ccllege freshoen level. ...In three of the four

colleges (who reported their results) the tests all

heve adeguate cellings, no mean socore is dleturdingly

close to the maxiaum possible score. The standard

deviations, thouzh on the whole a little smaller thsn

thoae for twelfth graders, are nonetholess large

enough to indicate that the spreed of soores is
adeguate.25

That the use of this sabtest ocan de questioned for
students in Seiencs can be partly defended by the authors'’

84 Nunally, Jum C. Jr., Tests apd Msusurements, New
York, MoGraw-Hill, 1959, p. 183,

25 Bennett, et.sl., Op, Oit., p. 56.
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statement:

The test of Aggggggg?gggg%g;gg,prodicta best the
subsequent performance of pupils in Science courses,
although in some schools it also predicts moderately
:;gt.:::ildt;::tznaouraol as office practice and

In suppors of this claim, they report coafficients of
correlation between this subtest and gradees in Algebra,
obtained at EKensas State College, Pittsburg, Kensas, I .43;
Physiocs end Mathemetios obtainad at State Teacher's College,
Oswego, New York, 1's ranging froam .51 to 34,27

The valldity of the D, A.T. bdattery csn be dezmonstrated
by & survey of Tables 17 snd 18 of the manual.aa The au-
thors al2o remind the reader that validity is specific to the
college and to the ccurse and tests whioh have proved effec-
tive for one course might not prediot equally well for
another. The same applies from one school te another, or
ageain for the same course in two different institutions.

Validity can slso be detsrmined by correlating test

results with scores obtained on appropriate standardized

tests, and azain referance can be msde to the voluaminous

stetistical data inocluded in the annual where such information

26 Bennett, st.sl., Op, Cit., p. 38.
27 Bennett, et.al., Op. Cit., p. 94.
28 Bennett, et.sl., Op, Cit., p. 58,
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is provided: "...it 15 clear thot the D,s.T. are valid for
predioting sehool suoccess as mecpured by standsrd achieve-
nent tests” 29

Anastasi®® oritically reviewed the D,A.T. und she
wrote: "Extonsive dats are avallable on the empiricsl vali-
dity of the D,3.T., several thousand validity coefficients
having been reported to dste”., Further she commented as
follows:

The stutistical procedures fcllowed in finding
norms, reliabllity, sud walidity, as well as the
fullneseg and olarity »ith vhick the relevent data 31
are reported in the mapnual, are espesocially ecawandabls,

Tois viewpoint 1s supported by Bechtoldt, Herdle, and
dumphreys .32

The eguelly numercus datz on the reliebility of the
D,4,T. can dbest be suzzarized by Nunally's®S gtatement: "Tne
reliabilities of the tests sre generally high, coefficients
renging froas .65 to .93 for all except the mechaniaal

comprehension test”,

29 Bennett, et.sl., Op, 0it., p. 99,

30 snustesi, Anne, Dpyoholosicel Teptlpg, Wew York,
KscMillam, 1954, p. 378,

31 Anastesi, QOp, Cit., p. 376.

32 Beontoldt, Herold, Falph Berdie, and Lloyd G.

Kusphreys, three r‘vfonn, quoted by C.K. Buros, 2%%-2%%551
Mepn ta grsureaent Yesrbogk, New Jersey, The Gryphon 88,

o 18
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S. The Amgsa M.A,T.

The third instrument utilized im this experiement is

ese8 tost of mathemstical adility, conprising
twenty-four iteas of the numeriocal series variety,
arranged in increasing order of difficulty =nd
precedsd by two praotice prodblems. It requires
little verbal explenetions apd is administered in a
teanty-minute time intervsal.

This test 12 set forth dy the author sa vslid and
reliable in the Province of Ontario, and protably in other
similer arsse, and according to the reverse sids cf the
scoring xey, whioh serves also as the manuel, he oconsiders
it an edequate meusurs of mathematiocal ability:

It is not a test of mathematical attainment dut
of msthemstioal ability amd aptitude,based on the
thesis that a test of wathematiocz)l intelligence is
best obtained by confronting the candlidete with @
segjuence Or sequesnces of sftustions involving com-
plex and increasingly dispsrate relationships of the
sexne kind as determined Dy usage rzther theas with an
array of widely salected ssmplings arrcnged in order
of dtttieult{ e by trial end error standardization
and ineviggb y subjeat to the influence of local

lesrning.
Several studies utilizing & variety of tests of
sathematiocel ability were reviewsd by Isabelle3® who wrote:
All have conoluded from thelr research with these
various tests of mathematioanl aptitude that they sre

useful predictors iz virtuelly eny sudject area, and
particalarly in technical ocourses,

34 lsebdelle, 9p, Git., p. 14.
38 Amoss, Herry, Kenual, ﬁg&&g@g&igg; tbility Test,
Toronto, The Ryerson Press, 1937, p. 2.

38 Isadelle, Op, Cit., p. 15-16,




THE MEANS OF PREDICTION 47

On the strensth of these resultsa, the Amoss was selected for
a pilot study sonmiucted at the Faculty of Jcienoce snd the
following results were cobtained in First Yeer in two aocadenmic
sessions: Amoss and Final Average, r's .30 aznd .43; and
Hathemetics, ,30 and .38; and "hysics, .32 and .8l; and
Chemistry, .35 and .20.37

These results were sgain not supported in Secons

Year and further research was recommended under improved

oonditlonn.aa

4. The D.3,T. Numesrical.

The mszual of the D.A.T. describes this subtest as

follows:

The Eufg;;ca; Ab;;%tz Items sre designed to test
understanding of numeriocal relationahips and faoi-
lity in handlinz numerical concepts. ¢ problems are
framed in the item type usually cslled "arithmetioe
computation” rather then in whet is usually cslled
"aritbmetic reassoning”. This wes prompted by the
desire to aveid the lunguaze elements of the usual
arithmetic reascning problem, in whioch reading
ability may play a signifiocant role. The computa-
tion form has the advantage of not belng thus 3
contaminuted as u measure of numerical sbilisty, 9

37 Isabelle, Op, Cit., p. 35-37.
38 Isadelle, Op. Oit., p. 48,
39 Bennett, et.sl., Op. Cit., p. 6.
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The euthors olaim that the arithmetio computation type
of item does not ssorifice reasoning ability and thst they
are suffioiently complex to challenge students in all high
school srados.‘o

The test consists of forty problems end the time
alloted is thirty minutes. It is a multiple choioe arith-
metic test covering & wide verlety of operations, from
simple additions to ths extraotion of oube root.

It teazs with the ngggl_gggigg;gg,teat as a

measure of general learning ability. TFducationally
it is 1u£¢rtnnt for prediction in such fields as
mathematios, phyaics, chemistry, engineering snd

other eurrifuln in which gueatitative thinking is
essertial,

Bupor‘s relstes this test to another of Thurstone's
factors - N,

Shat has been written concerning the rellaebility and
validity of the D,4,T., in the presentation of the D A,T.
Abstraos, need not be repeated here. However, it may be
wortowhils to mention the followlng coefficlents of
sorrelation between ihe reaults of this test with the marks
obtained by some college students at Kansas Htate College
referred to earlier, The @ between the D,4.T. Numerioal

40 Bennett, et.al., Op, Git., p. 8.
41 Bennett, et.al., Op. Cit., p. 6,

42 Buper, Op, Cit., p. 370.
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end Algebra is reported at .67. 7The r's between the D.4,T.
Rumerical and Physics and Mathemetiocs et &tate Teacher's
College, Oswego, New York, are reported as follows: .4 and
.14, .41 &nd .49 rQSpectively.‘s

Berdle%* examined the D.AT., form A, as & predictor
of englnsaring training by administering the battery to 472
entoring Freshnen at the Institute of Technology at the
University of Minnesote, in 1948, ¥ith the exception of the
Nuxerical Ability, the tests 414 not ocontridute signi-
ficantly to the prediction of academio achieverent. He alsoc
suzaests that a more Aifficult veraion of the FHumeri cal may
prove to he more effectivvat prediction in a setting such as

the Institute of Teohnology.
S, The "Clinical”™ Appralzal and Prediction.

Finally , to ocomply with a "sugzestion” made by
Meohl4® when he discusses some of the compliceting factors
net when interpreting the studies cited:"we know too little
about the skill and guelificetions of ths oclinlieians who

43 Bennett, et.sl., Op. Cit., p. 54.

44 Berdie, Ralph,"The Differentiel Aptitude Tests in

Prediotion of Engineering", in the Journal of Eduoational
Psycheolozy, Vol. 42, 1951, p. 120.
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were making the preiioctions”, it was consldered appropriste
to briefly mentioa ths writer's experience relative to the
type of "clinioal™ prediction that wes .i.de in this
experiment.

Ap e staff meadber of the Guidance Centre of the
University of Ottawa sipce 1955, the writer wecs responsidle
for the post-admission group testing and counselling of the
students of First end Seoond ysars st the Feoulty of Sclence.
This teating and ocounselling of ths studegts promoted close
assoclation with 20me members of that Faculty - heade of
departzents and professors, not only conoexrned with the high
failure rete in the first two yeare of the Sclance course,
but who also bacame interested in the tests and the acourasy
of the predictions beinz made., Thie sssocciation with the
Faculty produced a grester and greater familiarity with the
adaission and promotion practices, as well as the aceademic
standards of the Faoulty, and the gensrel trende in
attrition end survival,

The tera "general tremea® reflects the rsot that the
pass-fall ratios bhave ochanged from ysar to year since 1955,
end also that the so-called "base rates” have us yet not
erystallized., Faoculty polisies seeam not to hiave been per-
mapnently defined and the fluctuations in pass-fall ratioce msy
be attributed,at least in part, to the many changes that are
bound to eocur in a still very young depsrtcent.
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With these instruments in hand, it will now be

possible to prerent the experigentsl desizn 57 this projeet,



CHAPTER 11X
EXPTRIMENTAL DESION

The design of this experiment will be presented in
five parts: 1. The Testing Procedure; 2. The Criteria
Chosen; 3. The Cliniocal Prediotion; 4. The Statistiocel
Predioctions; snd, 5. The Combination of the Technigues of
Predietion.

1. The Testing Procedurs.

The teats wers administered by the writer, with the
assistance of several prootors, at the end of October of
each acaedemic year under study: 1959-60, and 1960-61. The
timing was planned to ocomply with the recommendations of
the pilot study conducted by the writer in 1955-36 and
1956-57, and reported in en unpublished paper im 1960.}
The end of October, 8ix weeks after admission and three to
four weeks prior to first-term examinations, was considered
t0 be appropriate,

The testing was oonducted in a large study hall

whers the lighting, the seating fecilities, the freedom

1 Isabells, Laurent A., "Prediotion of Academic
Success at the Faoulty of Pure and Applied Socience of the
University of Ottawa™, uapudblished M.B4, paper, School of
P;yehoi:gy and Eduocation, Univeraity of Ottawa, 1960,
po 11- .
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froa distractions of all types, and the atmosphers were as
condueive to suituble attitudes as possible. These pre-
requisites for optimal performance in mental tesks, and
espedially on timed psyahological tests, corresponded to
resomaendations such as those outlined bdy 8upor.z

The testing is compulsory for all students cof First
and Second years, as it is stipulated in the Calendar,’ and
this ensured the presence of all the students in those
groups. This measure was adopted by the Faculty on the
recoamendation of the writer following the completion of
the pilet study.4

A short introduotory explanation of the reasons for
the experimeat was given, and it would seex that the stu-
dents were adeguatsly motivated to give their best per-
formance oa the tests. As an additional imcentive, all the
students were invited to consult ths writer in order teo
discuss their test results, This particular incentive,
although it is very tisme consuming, “"pays off" handsosely
in terams of esgernese and coopsrativenesa, Needless Lo say

that it pays off equally well in terss of insights into

2 Super, Doneld E,, Appraleing Ve
¥New York, Harper and Brothers, ¥, p.

3 University of Ottewa, Calendar, Faculty of
Sclence, 1960-81, p. B,

4 Isabelle, Op, Cit., p. 48,
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student probleas, student attitudes towards studies, the
Faoulty policies, sto. The writer has deen conduoting tes-
ting in that Department singe the spring of 1956 and the
number of atudents visiting the writer to discuss their
results - and sudsequently, academic and personsl prodblems
a8 well - has increased steadily. During the 1959-60 sce-
deaio year approxizately 180 students (83%) were interviewed
by the writer; interview time ranging froa s aminimum of
twenty miautee to s much as twelve hours extended over a
period of several woeks. The nuaber of hours interviewing
time was estizated at ninety hours, one half day per student
on the average,

The student population includes English arnd Frenoh
spoaking Cansdlans, snd several students froa aany foreign
sountries: Hong Xong, Yoraose, India, Ceylon, Afrioca,

South America, ets. The French speaking students were

tested with the Otis-Ottuws, a French equivalent of the
Qtis 8,-3,

The tizme limits deocided upon for this experiment
were: Otis S,-4. - twenty minutes; Amoss - 10 alnutes;
both the D, 4.T, Numerjcal and Abstrsct - 15 minutes each.
The deolsion for eutting the time limits was mestly arbdi-
trary; observation of the performande of many students at
the Guidanoes Centre proampted ths writer to reduce time for
this seleot population.
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2, The Criteria Chosen.

Tor the two groups, Soience I and Seience 1I, of the
acadeaic year under study - 1959-80 - prediotions of achieve-
aent were made for two sets of exeminations whioh are:

1) the first term exeminations, on full yesr sourses, held
in Deceabder; and, z) the final examinations held in April.
Partial oroas-validation was attempted by predicting
aochievezent for similar groups of the 1960-61 acedemic year.
In this instance, however, only first term (December)
examinations will serve as oriteris of sucocess and failure.

Clinieal and statistical prediction of the general
average is the main objective of this study, and according
to the Calendar of the Faculty of Soience,® a mark of 0%
is required for & pess. However, for the 1959-60 groups,
since prediotions sre alsc msde for final (April) amarks, it
s necessary to examine the policy of the Faculty in deter-
aining that finel, second term average.

As stated in the Calendar,® the aggregate of the
year is considered in determining ths final general averare,
In full year ocourses the combined weight of the two mid-
term (Novomber and February) tests equals that of the term

test, This welghted average is called the aggregate of the

S University ef Ottawa, Op, Cit., p. 41.
6 Univeraity of Ottawa, Op, Cit., p. 4l.
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year end the caloulotion of the finel mark is mede acocording

to & siailar echeme as follows:

If the mark obtained The weight of the And the weight
in the final examination final examination of the agzregate
is bdetweon: in the finel mark in the final
in: merk is:

90-100% 90% 108

80-89% 80% 20%

76-79% 70% 30%

-- 9% 60% 40%

In this study, @ pass on the first tera general
averegs will be simply 60%. A pass on the final, second
tera gensral averaie will bde 60% snd will inoclude:

1) "elear™ pass, 1.6. no failures in any subjects; and,

2) "conditional™ pass, 1.8. when & student meintains the re-
quirsd 60¥% but falls inm one, two or three subjects and when
the Fasculty allows that student to write supplexmental
examinations in thess subjeats,

The secondary objeotive of this study 1s to predliot
achievement in the three following subjaota: Mathematics,
Phyaios, and Cheaistry. A pass merk in any given sudject
1s 50£.7 In the Science courses, the Faculty awards two
merks, one ror knowledge of the theory, and one for the
lsboratory applicaticns. Only the merk on the theory will

be considered in this expsriment.

7 University of Ottaws, Op, Cit., p. 41.
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Xven though the writer ngraes with Guilford,®
Clarke,? and Fleming,l® that cluss marks sre of questionsble
reliadility and validity, and that they are contamipated
with irrelevant fastors, we have no choice but to consider
thes for thelir probeble vaelue in studying the results.

Before prooeseding to the next seotion the reader
aight want to know why prediotion in Vathematics, Physics,
and Chexistry, is ipoluded im this study, and secondly,
what is the content of easch of these subjects. Firstly, the
Fasulty considers thet these subjects are of major impor-
tance. In fect, to be promoted from Piret year Science, not
only sust the student have & general average of 60%, dut he
must also heve a 60% average on the mathematios oourses in
the yrcgral.ll Seecondly, for a student in Pure or Applied
Selence there {s little dcubt thaet success in the remaining

two, Physics and Chemistry, 18 essantial.

8 MItor‘. :u?., Y ;‘:;_."*'.., : : A b ) kA "'.'
loxy eand Educetion, Wew York, M y 1990, p. 852,

9 Clarke, 3.C.T., "Review of Some Previous Btudies

on Matrioulation vroblens” in the Alrgg_!_g?gigﬂﬁsgg
%W Vol. 4 No. 1, lssue » 1938,

10 Fleming, 7.G., "Personel and Academic Faotors
as Predictors of First Year Suocesa Ln Ontario Ualvoraitioa”
Report Ko, 5, Ghepter V, At ady of Human Resources,
Dspartzent or Edusational Rnsoaroh. ~ntario ol ege o
Edueation, Toronto, 1959, p. 17.

1]l University of Ottuwa, QOp, Cit., p. 41.
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The Firat yesr Mathematics oourses bearing the codes
MA 110, 120, and 130, are Analytio Geometry, Algedbra, and
FPlene Trigonometry and Statics, respeotively. The atudent's
marks obtained on these examinations ware combined to errive
at one mark in Mathematics. In Second year, the Msthematics
courges are MA 210 end 220, Analytie Geometry, and Algedra -
Differential and Integral Caloulus.

Ths First year ocurss in Thysics, coded PY 100, is
concerasd with Cenersl Thysios. In Sesond yser, PY 204 and
230, corraaspond to Primoiples of Physics, and Principles of
Nechanios,

The First year and Second year courses in Chemistry
are CH 110 and 310 respeotively, thut is, Ganeral Chemistry
and Principles of Chemistry.

3., The Olinical Prediotion.

Before procesding to the mgdus operendi of the
clinical predietion made in this study, a definiticn of the

tera olinical 1s in order,

- Referring to the various desoriptions snd definitions
of the word "clinical”, presented in the review of the 1i-
terature, the reader will reoszll that o6liniocal may be used in
& restricted senss, und may 2180 be used in a wider, more

general sense,
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In this dissertation, the term oliniocal is taken in
the wide acaning, and 1t msaps nothing more than the sud jeo-
tive interpretation of the group tast results, taken sinxly
end/or in profile, In Holt'sl® analysie and definition of
terxza, the meaning attashed to the term olinicsl in this
study is probadly partly “naive" and partly "sophisticeted”,

To the statistioally oriented reader, this clinioal
prediction is nothing other than an unrafined actuariel
prediction. The cslinician, in the brosd interpretation of
his role, is in fsot making use of a farmula even though it
aay not be fully struotured.

To the clinically inalined resfer, cliniosl - in the
restrioted interpretastion, the type of predietion mede in
this study may be zn over aimplificetion. Be thet as it may,
thers nust be room for the middle~of-the-rond interpretation,
the type of group test result interpratation made by the
vast majority of counsellors ani olinloians involved ln edu-
cstional and vooations) counselling. And on this assunmption,
the "elinical”™ prellstion in this ocontext rests.

A few words of ocaution may de 2dded. Ths elinisian
or the predictor in this experiment had acecess to other
inforaation ~bout the students, Included with group teat

12 Holt, Robert R., "Clinicnl &nd Statistical Pre-
diction: A anernulatian and Bome New Data", in the %gg;ng;
Abne | Payohology, Vol, 56, No. 1, 1
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results were the name and age of the student, the dats the
testa were sdministered (the same for all students in Selence
I end sinmilerly in Soience 1I), the aex of the student, eand
finally, the year in which he or she was enrolled, 1,s.
Soisnce I or II. This sketchy inforuzation, may, in the case
of foreixn atudents especlially, have influenced ths writer
in soxe manner; however, this xay be part of the clinieal
process which differeantiated 1t from the aotuarial. In any
event, the possible dlasing this information may have caused
is mantioned here for the sake of clerity and "solentifie”
masthod,

Other information about the students was available
in the records, such as the high sochool performance, letters
of reconmandation, peraonal history aas deterained by the
registration form, ete. This material was not ussd becsuse
a meaningful comparisen of the ollinleal and the astuarial
mathods oan only be msde i1f both approsches predict from the
same 4sta. It should slso be mentioned thaut two of the
tests upon whioh prediotions were bLused, the QOtis 8.-A. and
the Aposs, had heen used in a pilot atndy.15 end the point-
biserial coefficients of correlation detween these instru-
ments end the oriteria werc known. Due to the fact that

these coefrficients wers quite low, or that there wes

13 Iesabells, Op. Cit., p. 1-54,
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conaideradle overlepping, cut-off sccres, multiple p's, or
discriminent funetions, were not established. These rather
low r's wers attributed to suoh observaiions as poor testing
conditions, inadsiuete rejresextsticn ¢f the groups tested,
questionable mariks, etc., and it was suggestsd that further
oxperimertation with theee tools znd others weas advissble.
The cther dats referred to had not been previously evaluated
as predictors of success ln Soisnce at thls University.
7¥ith thess deliiwationa in wind, & description of the
clinical prediction will preseustly be given. The test soores
were first converted to stanines, in other words, teatstive
loosl noras. In taz cese of the Otis Z,-4., tha J.3, (or
better, the sducational quotlent E,5.) was also detaraloed.
Theose staniues, takazn sinzly, or in profile, were
subjactively iaterprated to arrive wt predioctions of the
Firet teorw ¢ £inzl general avaru es for eash studeant,

These pradlctions were:

] ¢ Gogd chensas of sU3CRER, OT S8UICESS8 very
likely;

P - G : Probable success, leaning towards G;

P - D : Probable success, leaning towards D;

D ¢+ Doubtful ochanoces of success, Or sucoess

very unlikely.
These predictions apply to the firat term &nd finsl general
averzges for the acadealo yeur 1959-60, while they only
apply to the firet torm general average of the 1960-61
acadeaio year.
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Further refinement was considered to be inappro-
priate, especially in the light of Serbin'slt experience.
He reported that in his study, some of the oliniocians pre-
diocting ecademic suoccess felt that there was no practical
value in the refined eight point prediction and that they
would 4o better merely to predict success versus failurs.

Observation shows that there is & fairly large
group whose results are oconflioting end for whom predictions
may be guestionable., The writer felt that rejecting these
cases is simply an avoidsnce of the teask and that en evalua-
tion of the predictive effiociency of the oliniclan becoaes
nesrly meaningless if such u group is rejected, Frediction,
using only extreme scores, may not be putting the clinician
to the test. Furthermore, & significant comparison of the
actuarial and clinical approaches to prediction, requires
that prediction be made for all cuses, or, at least, on
identical groups, by the two methods.

The Probable category in this experiment comprises
the cases where the test results ere in confliet, i.e., a
high score on the Otis S.-A. and a relatively low score on
one or more of the remeining tests.However, throwing these

cases into a Probable group was viewed as a nenr or "subtle”

14 Barbin, T.R., "A Contribution to the Study of
Actuarial end Individual Methods of Prediotion”, in the
Ameriean Journal of Sociology, Vol. 48, No. 5, 1942,

p. 970
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rejeot, The division of this shapeless ceteogory into two
perts foroed the elinician to further coammit himselr.

These were not entirely chance prediotions. Depending on
which of the tests were high or low in relation to the pro-
file, and/or depending on whioch subjeets it was suspected
the student would encounter dirfficulty, he was pleced in the
Probadble to Ocod or the Probable to Doubtful. This may be
thought of as orystal gszing by some, or pure gusssing by
others, This "impressionistioc” hunch, however, is one of
the desoriptions mrde of the clinicel predictive prooess.
It 1is entirely subjeciive and the experigent is designed to
test its hit acouraoy.

The test of acocursoy will be expressed in a fre-
quesncy distribution of hits end misses, and 1ts significence
will be evaluated by &n gotuyariel teohnique, the Chi-.sguare,
For this purpose, the G snd P-G categories were combined to
fors a Pass group, and the P-D and D ocategories were oca-
bined as PFail. Since the predictions are thus reduced to a
prediction of Pass or Faeil, the reader aight wonder why the
Probable category was used at ell. The underlying motives
were to facilitate decision-making in the osses where there
were conflioting results end also to fzoilitate the task of
test rssults interpretation in the counselling situztion.

A reader who has experienced e task of predicting echieve-

ment will readily appreciate the inclusion of a Probable
category.
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4. The Etatistiocal Predictions.

The statistical teohniques appropriate to this
materiael are now discussed. seliability bdeing the first
concern of statistiociens, it was considered likely useful
to test the relliadility of the marks in listhematiocs, Physics,
and Chemistry, &s well as the gensral aversge, obtained by
the students in First and Zeoond year of the 1959-60 ace-~
demic session. This was achisved by ocorrelating the markes
ocbtaioed at the end of the first term (December) and those
obtained at the and of the seoond term (April). Meking use
of eppropriate standardized schievement tests would probabdbly
be a better method, but this could not be realized, for two
major reasons. Firstly, achievement tests developed in
other areas aay not be sultable in this setting for reszsons
of conteant in subjeet matter snd stendards, Seccndly, an
experisenter has often tov contend with adminigtrstive
policies, and in the 1ight of the expenses to de inourred
end testing time to be allotted, this measure had to de
dropped.

Subsequently, given sets of serial results for the
chosen tests, and & pass or fall diohotomy for the oriteria,
it was bslievaed appropriate to use the point-biserisl

coefficlent of correleation betwoen:
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1. The Otis 8,-A. and the general average of all
sud jeots;
2. The QOti
3. The
4. The

end marks in Methematios;

and marks in Physics;

end aarks in Chemistry;

5. The ract and the sams four oriteris;
8, The end the same four criteria;

7. The D.A.T. Numerioal and the same critaria.

This was done for the first term and finsl marks for both

Science I and II of the 1959-60 academic yeur, but only for
the first term aarks of the following 1260-81 sesslion. 7o
make sure that these coefficients of correlation thus ob-
tained were not due to ohance alone, the § test of sligni-
ficance was applied.

It was then poesible to derive the multiple r's and
the Beta weights. The multiple regression eguation predio-
tion was made and its results evealuated by the Chi-sguare
method,

Of seoondary interest was the prediction of aohleve-
ment in Msthematics, "hysios, and Chemistry. The multiple
regression equation predictionsin these subjects were also
evalusted by the Chi-square method, Thess predietions will
not serve sany further purpose, sinoe they 4o not striotly
form part of the study of the clinical and ectuerial pre-
diotive erfficienocies which are oonfined to the generzl

average only.
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The second sctuarial predictive teohnique utilized
is thet proposed by Lykkcn.ls a profile enelysis which
allowe for the assessment of similarity and dissimilarity
of profiles with respeot to the oriterion dimension.

In the applicetion of this method, th: stanine
scores 1 to 5 inclusive were assizned a value of O, and the
stanines 6 to 9 a value of 1. Using the bimary system,
where the wvalues for the four predistor variables, in the
order used: Otis 5,-A., Amoss, D, A. T, Numerical, and D.A.T.
Abstraot, ure 1, 2, 4, and 8, a student's stanine scores on
the four teats, easdh reduced to 1 or O, and multiplied by
the corresponding weight of 1, 3, 4, and 8, become cell
numbers when suzmed. In the binary system, the cells range
from O to 16, and in this experizent they were arranged in
four rows of four, proceedinz from top left corner down to
bottom right corner, froam left to riaght for each row,

The students'’ dell numbers wers then tallied in
their respective cells, and in each cell they were divided
into two groups - pass or fall - as deterained by the
eriterion, in this oase ths general average. Then a
decision of pess or fail was mede for eaoh student depending

upoa the ratic of paes to fall la that cell to whioch he was

15 Lykken, D.T., "A Method of Actuariasl Pattern

Analysis”, in tne Ppycholoxical Bulletin, Vel. 53, 1936,
p. 108-107.
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assigned, and in the case of & ratio of 1l:1, the pass or
fail wes deocided by the pass to fall ratio of that row of
ocslls to whioch that student belonged. An illustrstion of
the prooess might de in order at this point., Given stanines
of 8§, 8, 7, 7 for the four testa in the order ziven above,
a student's oell nusber becomes 13, that i3 1 times 1, plus
O times 2, plus 1 times 4, plus 1 times &, equals 13, All
cell numbers of 13 are tallied in cell number 13, in the
pass or fall group, depending on thes averagze obtained on the
examinations. Once all tallies are asde, and pass-fall
rstios determined for esch cell and each row of cells, then
it is an easy matier to decide a pass or fall for each cell
nunber., The results of this prediction were also evaluated

by the Chi-squsare metnod,
$. The Combination of iethods,

in combining the prediotions made by the ¢linical
technigue and the two statietiocul teschniques, the decision
of pess or fail for eaoh student was arrived at dy the
agresment of sny two of the three technigues. The resulting
coabined predictions were also evaluated by the Chi-square
zethod.

The evaluation of the prediotive effioclencies of the
four predictions: olinicsl, multiple regression aquation,

profile analysis, and the combination of the three, was then
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made by & comperison of the proportion of sococursoy each
techanique achieved in predioting the pase, the Call, and the
total over-asll predistion,

This design will serve as our plen for the subseguent

presentation and discussion of results,



CHAPTER IV
PRESENTATION OF RESULTS

The presentation and discussion of the results will
follow the plan set out in the preceding chapter. They will
be handled in eleven sonsecutive seetions:

1. Reliability of the oriteris and of the toels of
asasurement, Tables I and IIj

8, Clinioal and Profile Analysis prediotions of the
first term and final genersl avarafas, Seiecnoce I,
1959-60, their frequenoy distributicne end significance,
Tables III and 1IV;

3. Clinical and Profile Anslysis Techniques in pre-
dioting the first tera and final general averazes, Science
%f 1959-60, their signifiocant differences, Tebles V and

H

4. Clinicel prediction of the first tera general
averaze, Solence I, 1960-61, ite rrequenoy distridbution
end significance, iablo YIIi;

5., Cliniocal, Multiple Hegreseion Equation, Profile
Analysis, and Combination of the three techniques in
predioting the firat ters and final general averages,
Soience 11, 1959-60, their frequency Adlstridutions and
significence, Taebles VII1I, IX, X, and XI;

6. Clinical, Multiple Regression Equation, Profile
Analysis, and Combinstion of the three techniques in
predicting the rirst term general average, Solence II,
1959-60, their signifiocant differences, lables XII,
X111, XIv, Xv, XVI, and XVII;

7. 0Olinicel, Multiple Hegression Equation, Profile
Anelysis, and Combination of the three techniques in
prediesting the final general average, Science 11,
1959-80, their significant 4iffercnces, Tables XVIII,
IX, XX, XXI, XXII, and XXXIII;



PRESERTATION COF RESULTS 70

8. Cliniecal, Multiple Regression Eguetion, Profile
Analysis, and Combination of the three techniques in
predioting the first term general average, Science II,
1980-61, their frequenoy distridbutions and significance,
Tables XXIV, XXV, XXVI, snd XXVII;
9. Cliniosl, Wultiple Rezression Equation, Profile
Analysis, and Combinetion of the three techniques in
predioting the first term general average, Science II,
1860-61, their eignificsnt 4Aifferences, Tables XXVIII,
XXIX, XXX, XXXI, XXXIXI, and XXXIII;
10. Multiple Regression Equation prediotion of the
first tera and final marks in Mathematics and Physiocs,
and final marks in Chemiatry, Soience II, 1959-60, its
frequency distribution snd signifiocance, Tables XXXIV,
XXXV, and XXXVI;
11. Discuzsion of the reesults, Table XIXVII.

l. Keliability of the Criteria and of

the Tools of Measurement.

The reliability of the marks obtained by the students
of First and Seoond years in Mathematics, Physios, snd
Chemiatry, and, the reliability of the general uverage, wss
caloculated by correlating the marks of the first term with
those obtsined st the end of the seoond (or final) tera.

The weights that the mid-term (November and Februsry) and the
rirst tera (December) msrks hold in the final mark, as ex-
pleined sarlier, probably account for much of the correle-
tion., These coeffioclents unre presented in Teble I, The
reader is referred to lTebles XLII and XLIII of the Appendix
for additionsl informestion, such as the means and standsrd

deviations of the marks in guestion.
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T&bl‘ I .-

Reliabllity Coerficlents of the Four Oriterie,Yielded by
the First Term end ¥inal Fxaminations, Solence I and II,

1959-60.
Oriterion Seience I Soliene
: r 4
Mathematios 106  .84% +.027 87 .793 +£040
Physios 102 .696 ,051 86 ,657 H062
Chezistry 104 ,778 3,038 €8 .718 Xos4

Qeneral Average 106 .879 T,022 38 L8823 $034
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The:reliability of the four tests, the Otis S,-A.,
the Amoss, the D,A,T, Numerios), and the D.A,T. Abstract,
was obtained by ocorrelating the test-retest results., The
students in Sclenoce I and Solence II of the 1959-80 acadeaio
yoar who failed, snd the students in Sclence I, 1959-60, who
wers promoted to Sclence 1I, 1960-61, wers retested with the
same instrucents under similsr oonditions. The scores ob-
tained by these students in the 1959-60 testing session were
correlated with those they obtained in the 1960-61 sessicn.
The total number of students who were retested is sixty-one,
and this relatively small N may account in part for the fuot
that the coefficients of correlation presented in Table Il
are not impressive, The writer polints out that the reletively
short time-limits established for the testing im this situa-
tion asy also play a part in the restriction of range.

Tubles XLVI, XLVII, and XLVIII of the Appendix will provide
the reader with edditionsl informatioan regarding the test
results, such ss the means and standard deviations of all the
test results, as well as thoss obtained by the mixty-one

students in both testing sesasions, presented separately.
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Table II.-
Teat - Hetest HReliability® of toe Four Preiiotor Variables,
Ki8lb0,
Predictor b o 29 4
Otis S.-A. 843 + 037
Amoss 854 + 073
D...T. ¥umericel .785 + .049
D.».T. Abstract .792 + .048
e —

e Gorrected for restriction of ranze.

b Populetion ineludes those who fzlled Solence I and
Soience II, in 19%9-60, znd who are repesting their yesr in
1960-61, and, those who were proacted from Science I, 19059-60,
to Seisnce II, 1960-61.
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2. Clinieal snd Profile Analysis Prediction of the
First Tera and Final General Averages, Science 1,
1959-60, Their Frequensy Distridbutions and
Signiricanoce.

The pattsrn for all the subseguent tables pertsining
to the frequensy distridbutions and the Chi-square signifi-
cance of these distridbutions will be set by Teble III, a
standard 2 x 2 table, oontaining as it does: the type of
prediotion made, that is Clinical, HMultiple Regression
Equation, Profile Analysis, or the Combinstion of the three;
the nuaber of predioted pass; the number of predicted fall;
the total of the predictions. All of these frequencies sre
compared to the aotusl outcome and the results are evalusted
by the Chi-square msthod.

A study of Tebls 111, where the frequency distribu-
tion of the Clinicel prediction 18 coapared to the aotual
outeome, in both the first term and final examinationa, re-
veals thut the Clinical prediction is signifiocent at the .08
level in forecasiing the first term general averages, and at
the .05 level in forecasting the final genersl everage.
Closer sorutiny of the ¥irst tera prediotions shows the
number of accurate and inacocurste individusl predioetions ss:

—— hcourate Inaccurate

Pase 26 on 45, or 58% Pass 25 on 51, or 49%
Fail 47 on 72, or 65% Fail 19 on 66, or 29%

Total 77 on 117, or 62% Totel 44 on 117, or 38%
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Cliniocal Predioction of the First Toerm and Final Ceneral

Table IIX,-

Average, Science I, 1959-60: Its Tre

and Significance®,

anoncy Distribution

Clinical
Predioction ass )
Pass
Firat Tera 26 23 ) §
Final 25 26 81
Tail
First Tera 19 47 66
Finael 22 44 1)
Totals
First Term 43 72 117
Final 47 70 117

78

a First Teram, Chi-squere - 5,98, P less than .02,
Chi-squsre - 3,284, P less then .05,

Final,
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Similarly, the number of acourate and inacourste pre-
diotions of individual success or fallure, of the Science I,
1959-60 final general averuge is:

Agcurate Inaocurate

Pass 25 on 47, or 53% Pass 26 on 51, or 5%
Fail 44 on 70, or 63% Fail =22 on 66, or 33%

Total 69 on 117, or 59% Total 48 on 117, or 41%

The Profile Anslyesls predictions for the same group:
Soience I, 1959-60, of the same criterion - the genersl
average of the first term snd that of the final teram, will be
found in Table IV, where the lavel of significance of this
sctuarial prediction is at .00l in both instances, A break-
down of this table will show that the nuabsr and peroentage
of aocurate and inasccurate predictions of the first tera
gemeral average by this technique is as follows:

Aogurate Inaccurate

Pess 21 on 45, or 47% Pass 11 on 32, or 34%
Pall 61 on 72, or 856% Fail 24 on B85, or 28%

Total 82 on 117, or 71% Totel 35 om 117, or 29%

Similarly, the nuamber of predioctions of the final
general average that is ecourate and inaoccurate,

— Accurate Insocurate

Pass 23 on 47, or 494 Pess 13 on 36, or 36%
Fall 61 on 72, or Bl% Fell 24 on 81, or 29%

Total 64 on 117, or 68% Total 37 on 117, or 32%
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Tadble IV,.-
Profile Analysis Predistion of the First Term and Final

General Aversge, Science I, 1959-60: 1Its Frequency
Distribdution and Signiricancet,

Profile Analysis Actuﬁl Out come
Predioction Pass all otale

Pess
Firat Tern 21 11 32
Final 23 13 36
Fail
First Term 24 61 8%
Final 24 57 8l
Totals
First Term 45 72 117
Final 47 70 117

a Yirst Term, Chi-square - 13.73, ¥ less than .00l.
Fipal, Chi-square - 12,17, P less than ,001.
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S. €linical and Profile Analysis Techniquss in
Predicting the First Tera end Finsl GCenersl
g;;;:gzgéesfionoa I, 1959-60, Their Significant
The pattern for all the subseguent tobles that are

concorned »ith signiflocant differances between predictive
techniques will be ret by Table V, oontaining a2 it does: =&
comparison of the proportions of aoccuracy of prediotion dy
two nethods, for pass, fall and totsl; the differences in
proportions; the standard error of these differences; the
respective ¢ ratics; and the level or levels of significunce
between predlctive efficiencies.

The significant 4iffersnce between the Cliniecal ampd
the Profile Anslyeies techniques in predioting the firzst term
generel averaze of the Solence I group, 1959-60, is pre-
sented in Teble V. ¥e note that the Profile Anaslysis tech-
nique is significantly more effiocient, .01 level, than the
Clinical in predictinz the fell group. On the other hand, in
prediotion of the pass group, although the Clinical technigue
is not signiricently better than the “rofile rnelysis tech-
nique, it 1s worthy of note that the Clinlcal msthod tenis
to be superior in accuracy, % ratio 1.71, when it is known
that the .00 level requires 1.98. The two technicues ere

equally efficient when total prediotions ere considered, t

retio only .18,
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T‘bl. v [ St

Clinical and Profile Analysis Techniques in Predioting the

Pirst Term Gener=zl Average, Seience 1, 1950-60:

Significunt Differences,

Their

79

Clinical

Prediction . 5778
Profile Analysis

Predioction 4687
Differences <1111
SE of the Dirfr, 0648
t Ratios 1.71

.8472
1944
. 0548

3,850

. 6239

«7009
0770
0616
«13

e P less than ,0l.
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In forecasting the finsl generel average, Science I,
1959-60, we see in Table VI, thet the Profile ’nslysis tech.
nique is again more efrfficient than the Clinical i{in the iden-
$ification of the fall group, = éifference sigznificant st the
«Ol level. The technigues do not difrfer, et the accepted
levels of significance, in predicting ths pass group, nor 4o
they differ on the total accurate predictions, § ratios .86
and .15 respsectively.

The Multiple Regression Equation was not derived for
prediction in Science I, 1959-80, because the point-blseariel
coeffioclents of correlation between the tosts and the oriterie
were too low, The experimental data in Tuble XLIX of the
Appendix bears this out,

8inoe the Combination prediction requires the re-
sults of three predictive teohniques, it wuas not possible to
perform this operation for this grcup of Science I, the
results of only two methods being available. 48 previocusly
explained the Combination predioction consists of the usree-
ment of at least two tecaunijues on & puss or a fall,

4. Clinicel Prediction of the First Term General
Average, Solenos I, 19560-61, Its Freguenoy
Distrivation and Significance,

The frequency 4istribution of the Cliniocsl predioc-
tion of the first term general average in terms of pass or
fail, Seience I, 1960-81, 18 presented in Teble VII, The
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Table VI,.-

Clinical snd Profile Anelysis Techniques in Predicting the
Final General Liverage, Science I, 1959-80: Their Signifi-
eant Differences,

8l

or £ Acoure
asse ¥ ot

Clinicel

Prediction 5319 .0286 <3897
Profile Analysis

Prediotion 4893 8143 .6838
Diftferences .0426 .1857 0941
SE of the Diffr. . 0648 0574 0832
t Retios .88 3,240 15

e e ot o e bt o A et A 2 P . <t 5ot Ve e L e e et = AP e et 5

a P less thsn ,01l.
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T.blc vII [ Bad

Clinical Prediotion of the First Term Cenersl Avarsce,
Soience I, 1960-81: 1Its Frequency Distridution and

Significencel.
Clinicel —_ Actual Outoome
Predioction Pasa alil Totais
Pass 18 47 &2
Fail 8 51 89
Toteals 23 98 181

a Chi-square - 2,83, P less than .20.
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number and perceantage of accurate and inaccurate predictions
1 readily determined as follows:

Aceur:zte Ineccurate

Pass 15 on 23, or 656 Tess 47 on 62, or 78%
Pail 5) on 98, or 524 Yail B on 59, or 14%

Total 68 on 121, or 585% Totel 55 on 121, or 45%
The Chi-squeare is aignifiesnt &t the .20 level only.

This is not surprising in view of the pass-feil ratio of this
group on first term examimitions: 19% of the group passed,
8l% failed,

Keedless to point out that the Multiple Regression
Equation ocould unot be derived for this group. Table IVI of
the Appendix, containing the point-biseriel coefficlents
between the tests and the oriteria will bear this out. The
Profile inalyeis technique, ss it is spplied in this experi-
msnt, oould not differsntiste between the pass ond the fail,
and consequently, no other resulta will be prescnted for this
group.

8. Olinieal, Multiple Regression Tquation, Profile

Apalysis, and Combinstion of the Three Techniques

in Predicting the Pirst Term and Finel Gereral

Averages, Science 1I, 1959-60, Their Frequenocy

Distridbutions end Significance.

Yollowing the same pattern of presentation of results,
and beginaning with Table VIII which contains those odtained
by the Cliniocel prediction, we note that it differs
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Table VIII.-

Clinical Prediotion of the First Term and Final CGensral
Average, Solence 11,1959-80: Ite rraquoncy Distridution
and 81ignificance”,

Clinical ctus]l Outcome
Prediction Pass Fail Totals
Pass
First Term 29 21 50
Finsl 39 11 50
Fall
First Term 7 42 49
Final 19 30 49
Toteals
First Term 36 63 99
Pinal 58 41 99

I

a First Term, Chi-square - 20,43, T less then .00l.
Final, Chi-square - 15,69, ? less than .001.
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signifioently from chance, .00l level, in both instances -
firat term end final,

The eocurate and the inacourate identifioations of
the pass and fail on the first term examinations are as
follows:

Aceurate inacourate

Pass 29 on 36, or 814 Pass 21 on 50, or 42%
Yail 42 on 83, or 87% TFail 7 on 49, or 14%

Total 71 on 99, or 72% Total 28 oa 99, or 20%

Siailarly, the accuracy end ipaccuraey of the Clini-
cal techunique in forwoasting pass or fail on the finel
general averasge, Solence II, 1959-60, are:

Aoggurate inscourate

Pess 39 on 58, or 67% TPass 11 on 30, or 28%
Fail SO on 41, or 73% TFeil 19 on 49, or 394

Total 69 on 99, or 708 Total 30 on 99, or 30%
The Multiple Reagression EZquation prediction of the

first term and final genersl averages, Selsnce II, 195%-80,
is also signifiocant at the ,001 level in both instances, A
breakdown of Table IX will show that the percentages of
hits and misses are for the first tera:

— hoourate gourate

Puss 18 on 36, or 50% Pess 9 on £7, or 33%
Fail 54 on 63, or 86% Fail 18 on 72, or 28%

Totel 72 on 99, or 73% Total 27 on 99, or 27%
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Table 1X,-

Multiple Regresasion Equation Prediotion of the First Tera
and Final General Average, Science II, 1959-60: Its
Frequency Distribution and Significance®,

Mulsiple Regreasion gt Outoome
Prediction Pass 8 otals
Pass
First Tera 18 9 27
Final 48 23 71
Fall
Firast Tera 1e 54 72
Final 10 18 28
Totals
First Tem 3¢ 63 99
Final s8 41 99

a Pirst Term, Ohi-sQuare -~ 14,73, P less than .001.
Pinal, Chi-square - 8.42, P less than .001.
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In predicting for tha final teram, the results are:

—Acourate ipacourate

Pass 48 on 58, or 83% YPaas 23 on 71, or 32%
Yail 18 on 41, or 44% TFail 10 on 28, or 36%

Total 686 on 99, or 67% Total 33 on 99, or 33%

The frequenoy 4istributions ylelded by the Profile
Analysis teshnigue in prediecting pess or fall, Soclence II,
1959-60, on both firet term znd final examinetions, asre agein
signifiocant at the ,001 level. Breaking down Tabls X in the
usual manner, we obtain the followirg results for the first
tera set:

Aeour-te Ipsgourste

Pass 22 on 36, or 614 Pass 7 on 29, or 24%
Feil 56 on 63, or 86% Fail 14 on 70, or 20%

Total 78 on 99, or 77% Total 21 om 99, or 21%

The results of the predieticn for the finsl term
ares

Agourete lnggeurate

Pass 45 on 58, or 78% Paes 15 on 60, or 35%
Fail 26 on 41, or 63% Feil 13 on 39, or 33%

Total 71 on 99, or 78% Total 28 on 99, or 28%
The three techniques in combination identify the

pass and the feil, on both the first term and final examina-
tions of the 3cience II group, 1959-60, at the .001 level,
as 414 sach ocne separately. The results presented in Table

X1, beginning with the first teram distribution are:
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Tabl. xo -
Profile Analysis Prediotion of ths Tirst Tera and Final

General Average, 8cience II, 1959-60: Its Freguency
Distribution and 8ignifioencel,

Profile Analysis Agggg* ¥%§oggg
Prediection Pass otals

rass
First Torm 22 7 29
Final 45 18 60
Fall
First Term 14 56 70
Final 13 26 39
Totals
Firat Tera 56 a3 99
Pinal 58 41 9%

t Terms, Ohi-square - 27.85, P less than .001.
° ;i::l, ’ Chi-square - 16.91: P less than .001.,
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Tﬂbl. II [ Band

89

A Combination® of the Clinioal, Multiple Regression Rqueticn,
and Profile Analysis Teobniques, in Predioting the First Term

and ¥inel Aversge, Sclence 1I, 1959-60: I
bution and Signifiocunoce®,

ga Frequency Distri-

Combination ——— Actusl Outo
Prediction Pass all tals
Pess
First Tera 28 v 34
¥inal 47 17 64
Pall
First Term 11 54 8%
Final 11 24 38
Totals
First Tera 56 63 o9
Final 58 41 99

a The pass or Yell decision was arrived at by the

agrearent of at least two of the three techmiques.

b First Term, Chi-sguare - 30.47, P leas than ,001.

Tinal,

{bhi-square - 16.45, P less than .001.
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Aocurate Ilnacou

Pass 25 on 36, or 69% Pass 9 on 34, or 21%
Fail 54 on 63, or 86% PFail 11 on 85, or 17%

Total 79 on 99, or 80# Total 20 on 99, or 20%

The number and percentugzes of sccurate snd inaccurate
predicticns, final term, are:

Q¢ ] igagsurate

Pase 47 on 58, or 81% Pasa 17 on 64, or 278
Fail 24 on 41, or 59% Fail 1l on 35, or 31%

Total 71 on 99, or 728% Totel 28 on 99, or 28%

6. Clinical, Multiple Rezression Equation, Profile

Analysis, and Combination of the Three Teohni-

ques in Predioting the First Term Generasl Average,

S8cisvnce II, 1959-80, Their Slignificent Differences.

The Aifferences between the predictive efficiencies
of the Cliniosl and Multiple Regression Equution technigues
are presented in Teble XII, In identifying the pass group,
the Clinlosl prediotion is significantly superior to the
sultiple Regression equation, t retio 4.78, P less than .01,
Whereas in identifying the fall group, the laverse is true,
thet is, the Multiple fHegremsion Equation is significantly
better, § ratio 3.32, also esignificent at the .0l level. It

oan readily be seen that the two techniques, on total

t ratio .16.

predictiona, are of egual efficiency,
The ecmperison of the Oliniocal and Profile Analysis
techniques, Table XIII, reveals an identicel pattern: in
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Tﬂbl‘ nz [ St

Clinical and Multiple Regression Eguation Techniques in
Predicting the Firet Term Oeneral Avarsge,Science II,
1959-60: Their 8igunifiount Differences.

It Ascure c¥
(Y1 ] Total

Clinical

Prediotion 8056 .86067 .7172
Nultiple Regression

Prediction « 5000 .B8571 7273
Differences .3066 <1904 0101
SE of Dire. 0640 .0974 .0832
¢t Ratios 4.78° 3,38° .18

b e e e e e e

a P less than ,01.
b P leas than .0Ol.
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Tadle XIII.-

Clinicel and Profile Analysis Teschniques ia Trediocting the
First Term Gsueral .vercge, Soclence 1Y, 19%9-60: Their
Slguificant Differsncas.

Clinical

Prediction +80588
Profile Analysis

Predietiocn .8111
Differences <1945
8% of Difr. 0032
t Ratios 3,088

. 8867

.8871
«1904
0874

3,380

7178

7677
. 0508
.0638
80

a P leas then .0l1.
b £ less tnnn .0l.
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predicting the pass, Solence II, 1959-60, first term, the
Clinical method i3 signifioantly more efficient then the
Profile Analysis, £ ratio 3.08, ™ less than .0l; and in pre-
dioting the rfail, the Profile Anzlysis tschnijue is more
efficiant, t ratio 3.32, P leszs than .0Ll; and finally, on tie
whole, the techniques are nesarly equal in efficienay.

¥hen the two actuariel technigues aure Gompared to
sach other, Table XIV, we note that none of the 4ifferences
betwesn the idultiple Regression Equation and “rofile Analysis
predictions mre siainificant, It may be useful to point out
that the Profile Analysis tachmijque, when considering pre-
dioetion of the passs group, tends to be better than the
Hegression Eguation, ¢t 1.59, approaching the .05 level of
significancs requiring 1.96,

The oomparison of e2ch technigue, one olinicsl, two
aotuarial, «ith the three in ocombinstion, Tebles XV, XVI,
and XVII, will presently be undertaken.

The Combination predioction 4irffers signifiocently
from the Climicul in idestifying the fail group, t ratio
3,27, P less than .0l. ¢n the other hand, for the pass
group, the inverse tends to be true; although the t retio
1.81 is not signiricent, it i2 quite close to the level
required for .09. On the total accursgy of pradiction, the
Combination prediction is only somewhat better tham the

Clinicsl, & retio 1.38,


http://Cliaic.il
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Table XIV.-
Mulsiple Regression Equation end Profile Anelysis Techniques

in Predioting ths Pirst Teram Genersl Averauge, Science II,
1959-60: Their Significant Diffarences.

P;onggsgg% of _Aocureoy
Pass ail otal

Multiple Regression

Predioction .5000 .8371 7278
Profile Analysis

Prediction 8111 L8571 . 7677
Differcnces .1111 .0000 0404
8% of the Dirff, 0700 0663 0618
t Hatlos 1.59 .00 68
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PRTSTNTANICOH TF DELILTS

Ciiniocal Technigue and the Combination® of Techniques in
Predioting the Firat Term Ceneral Averagze, tclence II,
1959-60: Their Significent Differences.

——————— —————
— e enabi T —

Fropo ACOUYLE
Pases Fall otal

Clinical

Predioction 8056 . 5687 7172
Combination

Predioction .8044 .8571 .7980
Differences .11128 -1904 .0808
S® of the Oiffr, .0616 .0583 . 0600
t Ratios 1.81 3,27° 1,38

a The Pass or Fsil deolsion was arrived et by the
agreement of at least two of the three technigues.

b P less than .0l.
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Table XVI.-

Multiple Regression Equation Technique and the Combination®
of Techniques in Prediocting the First Term Ceneral Aversge,
Soience 11, 1959-80: Thelr Signiflcant Differsuncss.

96

i tion of iecuracy
Pass Fail Total

dultiple kegression

Prediction « 35000 8571 .7278
Coabinetion

Predioction L6944 L8571 . 7980
Differences .1944 . 0000 0707
8E of the Difr, 06868 00883 .0800
t Ratios 2,830 .00 1.18
o — memm——— —

8 The Tuss or Fall decision was srrived at
sgreozment of at least two of the threse techniques,

b P lesa thrn uOlo

by the
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Table XVII.-

Profile /nalysiz Technigue apd the Combinetion® of Teehnigques
in Predicting the First lerm Genersl Average, Bolence 1I,
1952-60: Theiyr Si:nificant Differences,

—— — — e e e ey
il e M et

P f Aceourse
7438 Fall otal

Profile Anslysis

Prﬂdleuon .3111 08571 07677
Cocmbination

Prediction .56944 8571 7980
Differences 833 - 000 .0303
SE of the 2iff, 0878 0863 0583
t Ratios 1.23 .00 .52

a The Tass oI Falil declalon wus arrived st dy the
agreemant of at lsact two of the three teohniques,
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The Combination prediction is significantly better
then the Multiple Rsgression Tquation, .0l level, in iden-
tifying the pess group - Table XVI. It is only slizhtly
better than the hegression ETquation when considering the
total accurste predictions, i rstio 1.18, which is not suf-
fiocleat to attein accepted levels of significance, The two
prediotions are egqual im identifying the fail aroup.

Finally, when comparing the Ccambinstion prediotion
and the Profile Analyeis prediotion, TableXVil, we note that
none of the differouces are significent, and if we amuy asingle
out trends, it seems thut the Combination predioction is
sllightly better than tha Profile 4nalysis method in selecting
pass, % 1.23,

7. Clinical, ¥ultiple Rezression Equation, Profile

Analysis, and Combination of the Three Techniques

in Predicting the Final General Aversge, Solence

11, 1959-80, Thelr Significent Differences.

The "iffsrences betwsen the predictive efficlenciss
of the Clinical and Lultiple Hegressionm Equution tachniques,
in {dentifying the puss snd the full of the final zsparal
aver:.s, Sclence II, 195¢-60, are presented in Table XVIII,
and two of the three nre significant at the .01 level.

Ia this situation, the Xultiple Regrassion Equation
is olearly superior in identifying the paes group, £ ratio
Z.59, whereas the Clinical aethod 1s clearly superior in
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Teble XVIIX.-

Cliniocel and Multiple Regresmegion Equ:tion Teohniguee in
Predioting the Finsl General Aversge, Solence II,
1939-60: Thelir SicniTinsnt Differences.

. Propo Acour
Pass a otal
Clinical
Prediction .6724 7317 .8970
Kultiple Regression
Prediction 8276 +4390 .8667
Differences . 15682 «EUET . 0308
SE of Diff. . 08600 0871 .0656
t Retios £.59% 4.36° .48

& P lese than .01,

b P less thun .01,
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distinguiasning the fall group, t ratio 4.236. It is also
shown that on the total accurate prediction the techniquss
are aqually sfreotive, & .48.

These findinzgs, compured to those shown in Table X1II,
are interesting. As it wes pointed out, the Clinical method
was definitely superior to the ifultiple rRegression Rquation
in predicting the first term general averege; and the in-
verse was true in predioting the fail group. In other words,
in prediocting the rfirst term seneral average, the Clinical
aethod is more accurate in the pass group, while in predio-
ting the final general average in the pass group the
Kultiple Regression Equation is superior. The szme reversal
oocurs in predicting the feil group; here, the iultiple
Regression is more aocurate than the Clinical for ths first
term, less accurate for the final.

In Teble YIX, the Clinical method 18 compared to the
Profile ‘nelyeis technigue ip predicting the pass and feail
of the fipal gensrsl averuge, Sclence 11, 190C-60. In this
situstion, none of ths Adifferences batwzen the technigues
are signifiocant. However, it may be useful to point out
thet the Profile Anelysis teohnigue tends to be better than
the Clinicel in predicting the pemss, t ratio 1.66, while the
Ciinicsl tends to be better tham the Profile ‘nalysis in
prediocting the fail. Although these 4ifferences are not
significant, the trend is very similar to the praevious, that
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Table IIX. -

Cliricel end Profile ‘nalyeis Technl.uee in “redicting the
¥inal General Average, Science 1II, 1959-80: Their
Slgnificert Liffercrces,

E—

Proport f Jocurecy
Pass Feail Total

Clinical

Prediction .6724 o7517 8970
Profile Analysis

Predistion . 7759 .8341 J7172
Differencss «10385 0978 .0202
SE of the Diff, .0625 .0683 .0840
t Ratios 1.66 1.47 32

—— s At etinien At e ————
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is, when predicting for the first term general averaze, the
Clinical is a better technique, while for the fail group the
Profile Analysis is the more efficient. Refersnce to Table
XII1 disocussed previously will bear this out. Thie is, then,
another instance where the rfindings in predioction of the
final general average is a reversal trend,

When the two actuarial techniques are compared to
determine the differential predictive abilities of each, for
the same group: <final genséral asverage, Soience II, 1959-80,
presented in Table XX, we note that the only significant 4if-
ference occurs in predicting the faill group. The Profile
Apalysis technique is clearly superior than the Multiple
Regresaion Equstion, § 2.78, P less then .0l., These two
teohniques are nearly equal in predicting the pass, t .93,
and also nearly equal on the total pradietion.

%hen the same two technigues predict for the first
tera general average, Table XIV, we noted that no signifiocant
differences were found. AMay we agein point ocut & purtial
reversal in trend? In predicting the pess group, first
term, the idultiple Regression Equation tends to be suporior
to the Profile Analysis, while the reverse tends to ocour in
the final term, § ratios 1,59 wnd .93 respectively. This 1is
pot the case for the fail groups, first and final terms, In
the first term, both techniques are equally efficient; in
the final term, the Profile Apalysis is clearly more efficlient.



PRESTIRTATIOR OF RESULTS

Table XX.-

103

Multiple Regression Equation and Profile Analysis Techniques
in Predioting the ¥inal Generul Average, Scisnce II,L1959-60:
Their 8ignificant Differsnces,

P tio f Aggcurac
Pass ?ai% 555;1

Multiple Regression
Prediction

Profile Analysis
Predioction

Differsnoces
82 of the Dirt.
¢t Ratios

.8276

.7759
.051%
.0887
«93

+4390

. 6341
«1931
.0700

2,78*

6667

7172
.0508
00848
<78

N

s

e P less than .0l.
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Pollowing the same pattern of presentation, we will
again present the comparison of esch technigue with the three
techniques in ocomdinastion, Tables XXI, XXII, end XXIII, finel
term, Science II, 1959-60,

The Combination of techniques in predicting the pass
group (Table XXI) is clearly superior to the Clinical alone,
L ratio 2.84, P less than .03, approaching .0l. In predioc-
ting the feil group, the Clinicul methed is more efficient
than the Combinstion, t ratio 2,21, ? less than .05, also
approsching .0l. No significant difference is found on the
total predioction: & ratio .32, When comperison 19 made be-
tween the same two asethods in predicting the firat term
general average, Teble XV, we note the same rsversal in trend
as wes pointed out esrlier.,

The Combinstion prediction in predicting the fall
group, Table XII, is more efficient than the Multiple Hegres-
sion Tguation alone, t 2.09, P less than .05. Ko significunt
differances are found in predicting the pass, and simlilarly
on the total prediction., To compare thess findings with
thoss presented in Table XVI where the same two techniques
are pitted against each other - first term prediction, we
discover that in this csse, the Combination prediotion is
better at predicting the psss group. A trend towsrds
reversal is still at play.
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Table XXI.-

Clinical Technique and the Combinetion® of Technigques in
Predioting the Final Genaral Average, Soisnoe II, 1959-40:
Their Significant Differences.

P 0 osu
Pass all otal

Clinical

Predioction .0724 .7317 . 8970
Combination

Predioetion .8103 .5854 7178
Differences 1379 «1463 .0802
SE of the Dirf. 0616 .0683 .0840
% Ratios 2.24° 2.81° .32

a The Tass or Felil deocision was arrived at by the
agreement of st lesast two of the three teohniques,

®» P less than .05,
6 P less than .05,
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Teble XX1I.-

Multiple Eegression Equation Technique and the Combination®
of Technigues in Predleting the Final General Average,
Science 11, 1959-60: Their Sigznificant Differeaces.

ronort Aoourac
b'Y-Y ) Fell ota

#ulsiple hegression

Prediotion 8276 +4390 .6887
Combination

Predlotion 8103 .3854 .7178
Differences 0173 <1464 .05808%
8E of the Difr, .0548 .0700 0848
t Retios .32 2.08° .78

a The Pass or Fall deocision was arrived at by the
agreezent of at least two of the three techniques,

b P less than .05,



PRESENTATION OF RESULTS 107

Table XXIII.-

Profile Analysis Technique and the Combination® of Techniques
in Predioting the Finel Generzl Avsrage, Science II, 1959-60:
Their Significant Differences.

pee e e e —

P rt gourac
ase Fa otnl

Profile Acalysis

Prediction 7759 . 8341 7178
Combination

Prediction «8103 «SE 84 .7172
Differences 0344 .0487%7 0000
SE of the Diff. 0874 0693 «0632
t hzatios «80 .70 .00

& The Pasa or Fell dscieion wae arrived st by the
agreement of at least two of the three techaniques.
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Finally, when comparing the Combinetion prediotion
and the Profile Analysis prediaetion, for the ssme group,
Table XXIII, we note that none of the differences are signi-
fiocant, The same conclusion was made when these two techni-
quss were compared in Table XVII, concerned with prsdiction
of the first term general average, and no reversal in trends
sesas to be at play in this compsrison.

8. Clinieal, Nultiple Regressiocn Eguation, Profile

Analysis, end Combination of the Three Techniques

in Predicting the First Term General Average,

Eolence 11, 1960-81, Their Frequeney Distributions

snd Significance,

The presentation and discussion of results of the
same technigues, applied in a similar situastion of snother
academic year, Science 1I, 1960-6l, will now be done in the
same fashion,

The frequency distribution of the Olinical prediction
of the first term gzensrsl) average is found in Table XXIV. A
breckdown of this table in terms of percentaze of acsuraoy
end lamcourxsoy of prediction will demonstrate that:

—Asgurate Inacourate

Pass 32 on 44, or 73% Pass 25 on 57, or 44%
Fail 27 on 52, or 51% Fail 12 on 39, or 3%

Total 59 on 96, or 80% Total 37 on 96, or 40%

This frequency distribution is siguillcant at the .05
level, Chi-square 4.83.
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TableXX1V, -

Cliniocsl Predicticn of the First Term Cerernl iversge,
Selence II, 1980-68l: Its Frequency Distribution and

Biguifiocance®’,
Clinieal Aetyel g*tggmg
Prediction ans all als
Peass 32 2% 57
Fail 12 g7 3¢
Totals 44 52 98
P e e e e e e e e —— e ———

a Chi-Square - 4.83, P less then .03,
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The frequenoy distribution of the lMultiple Regres-
sion Equation Prediction, presented in Teble XXV, is sigzni-
ficant at the ,05 lavol of confidence, Chi-square 3.87.

A olose study of this table, in terma of acocurate
and inaococurate prediotions, shows the following:

Acgurate Insocurate

Pass 12 on 44, or 27% Pass 6 on 18, or 33%
Yail 46 on 52, or 888 Yail 32 on 78, or 41%

Total 58 on 96, or 60% Total 38 on 98, or 40%

The prediotion of pass and feil on first term exazmi-
nations, Science II, 1960-61, by the Profile Analysis teehni-
que, is significant at the .00l level of confidence, Table
IXVI.

In terze of hits and misses, this distribution shows:

Aegursate oc t

Pess 32 on 44, or 73% Tess 22 on 54, or 41%
Pail 30 on 52, or 58% Fail 12 on 42, or 29%

Total 62 on 96, or 68% Total 34 on 98, or 35%

Pipally, a study of the prediotive sccurascy of the
three techniques in comblnation, Table XXVII, The distribu-
tion is significant at the .00l level, Chi-aquare 24.50,

Again in teruws of scouraoy and inaccuracy, the
predictions are:

Aggyrate ngoog;ggg

Pass 28 on 44, or 64% Puss 16 on 46, or 35%
Fail 36 on 52, or 69% TFaill 16 on 50, or 32%

Total 44 on 96, or 7% Total 32 on 96, or 33%
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T‘bl‘ m [ Raad

Multiple Regreasion Equation Prediotion of the First Term
General Average, HScience II, 1960-.81: Its Frequency
Distribution end Significencel,

Multiple Regression Aoctugl Outsome
Prediotion Pess Fail otals

Pass 12 8 18
Fail 32 46 78
Totals 44 52 96

a Chi-aqusre - 3.87, P less than .05.
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TableXXVI, -

Profile Analysis Prediotion of the First Term General
average, Science II, 1960-61: Its Frequeney
Distribution and Signiricance?®,

P

Profile Analyeis Aot ]
Prediotion Pass a otals
Paas 32 22 54
Fail 12 30 42
Totals 44 52 9¢

& Chi-square - 8.96, P less than .00l.
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Table XXVI1I,-

A Coabinstion® of the Clinical, Multiple Regression Equation,
and Profile Analysis Technigues, in Predloting the Firat Teram
Generzl Averagze, Scisnce II, 1060-61: gts Frequency

Distridbution and Signifiocance®.

——

Combination Aot O 0

Prediction Pasa 8 otals
Pasea 28 16 46
Fall 16 36 50
Totals 44 82 98

a The Paes or Fall deocision was arrived at by the
agreement of at least two of the three techniques.

b Chi-square - 24.50, P less than ,001.



PRES"NTATION OF RESULTS 114

9. Olinical, kultiple Regression Yquetion, Profile

Analysis, and Combinotion of the Three Teohni-

ques in Predioting the First Term Genoral Average,

Bcience II, 1960-8), Their Significuant Differences.

Beginning with the study of the differencss in pre-
dioctive ablility between the Clinicaul and the Multiple
Regression Zquation methods, Table IXVIII,

In this situation, the Clinicel prediction is signi-
ficently more efficient than the Multipls Regression ®quation
predioction, in identifying the pass group, § ratio 7.10,

P leas thsn ,0l. Ths reverse is true when predioting the
fall group; 4in this osse the Multiple Regression Tquation
is far better, ¢t ratio 6.16, also P less than ,0l.

¥hen ocompared to the predictions made for “olence II
first tera examinations of the previous ye2r, Table XII, we
note identical results,

On the total of the predicticns, these two techniques
do not dirffer, t ratio .00. For the 1959-60 group, we note
a close relationship, t .16.

Table XXIX pertzins to the differences between the
Clinjcal and Prorile Analysis techniques in prediotion of
the rirst teram general average, Solence II, 1980-61. It is
observed that none of the differences are significent,

¢t ratlos .00, .94, and .59, for the pess, fall, and total

groups reapectiively.
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Table XXVIII,-

Cliniocael and Multiple Hegression Equation Techniques in
Predicting the First Term General Average,Science I1I,

19680-61: Their S8ignifiocant Differences.

ags ot

Cliniesl

Predioction .7273 .5098 .6042
Multiple Regression

Prediction « 27287 5846 8042
Differences .4546 . 0748 0000
S8R of the Diff. .0640 .0608 .0707
t Ratios 7,100 6.16° .00

@ P less than ,01l.
b P less thun ,01.

113



PHESTNTATION OF RESULTS 116

Table XXIX,-

Clinioel and Profile Analysis Teohnigues in Fredieting the
First Term General - verage, &olence II, 1960-61l: Their
Significant Differences.

e e e ———— e —
£ Accura
ass by (s

Clinicel

Predioction .7273 « 5098 « 86042
Profile Analysis

Prediction .7273 « 5770 . 6458
Difflrancil .0900 00672 00‘16
8E of the Diff. .0848 .0714 0700

¢t Ratios .00 .94 .59
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For purposes of coampariscn, we recull the predic-
tions sade by the same two technlques for the first term
1959-60, Tadble XI1I. In this situation, significent dif-
ferssces were found between the methode of predictinn.

There ie soxe reseamblance in the trends for predicting fall.
In 1959-60, the Proflile Analysias method predicted fail more
accurstely than 4id the Clinical., In 1960-81, there is a
tendency for the Profile Anslysis to prediet the fall group
more ascurately then the Cliniocal method, £ .94. It is
definitely not sigrnificunt, but it seems that scme
consistency exists, moderate as it is.

In Table XXX we will find the proportions of accurate
predioticns odtalned by the kultiple Repression "juation and
the Profile Analysie methods. There ere significent dif-
feruvnces: the Procfile Analysis method better at predicting
pass, t ratio 7,02, P less than .0)l; and the Multiple heszres-
sion Equation better at prediciimg fail, t 5.12, again at
the .0l level of counfidence. 7The teochmiques balance cut on
the totaul number of ascurate predictions, t only .959.

Differsnces are found eslso when we coxpure the pre-
diotive accureciss of the sume teohniquss in the first term
group, Soclence II, 1999-80, Table XIV, In this cese, none
of the dirferences are significant. If it is permitted to
single out treuds, we note thet the Profile ‘nalyeis tech-

nigue tends to be & better predictor of the pass, ln 19853-80,
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Table ZXX.-

Multiple Regression Eyuation and Profile ,malysis Teexniques
In Predisting the First Term Generesl Average: Soience II,
1960-81: Their 8ignificant Differencas.

Propo 3 ruo
Pass a

Multiple Regression

Predicotion « 2737 88458 8042
Profile Analysis

Predietion 7273 <5770 .8458
Differceonces 4548 « 3078 .0416
SE of the Dirfr. 0648 0600 0700
% Ratios 7.08°% 8,12” .59

a P less then .01,
b P less than .01,
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$ 1.99, and for the 1960-81 group the trend is more
elgnificans, t 7.02.

Tae comparison of ezoh teohnigque, ome olinical, two
actuarial, with the three in combination, Tables XLXXI,
XXXII, and XXXIII, for the rirst term, Science II, 1960-81,
will be preseéented and discucsed,

Table XXXI emphasizes the differences between the
Combination teochnique and the Climleul. The Combinetion
setaod prodlote the fall sroup with greater accuracy than
the Clinicel, & ratio 2,63, P less than .0l. This was slso
the ocase with the sume comparison for the 1939-60 group,
Table XV, JFor the prediotion of pass, the Clinical method
tends to bo better than the Coabination, t ratio 1.35. The
sume findings are observed for the 1%59-60 group, Tadble XV,
on the totel eaccurste predictions, the tachniques beslance
out in tae 195v-60 group end elso in vie 1960-61 group.

Vinen oomparing the Kultiple Regression EZguation
prediotion with that of the Combdimation, Table XXXII, first
tere 1960-81, the Combinpation prediction identifies the pass
group with more aococuruoy, } ratio 5.42, P less than .01,
The suae observation wus made for the 1959-60 comparable
group, Table XVI. OUn predieting the fall group, the
Multiple HRegrsseion dquution is wmore effective than the
Combination, $ rutio 3.35, P less than .01, while for the
1959-80 group, Tabls XVI, no Alffersnce was Tound., Both
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Tabdble IXXI.-
Clinical Teohnique and the Gsshinntion‘ of Techniques in
Predicting tha rir-t Tera General Average, Seience II

1980-81: Their SBignificent Differences,

P T Q
Pass Fail ota

Clinisal

Prediction . 7273 «35098 .8048
Coab ination

Prediotion 03684 0923 +86867
Differences .0909 1829 .0088
8K of the Dirr., 0871 0693 .0693
¢t Ratios 1.35 2,08 .90

o

s The Pass or Yall decision was arrived at by the
agreement of at least two of the three teohnigues.

b» P less than ,01.
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Table XXXII,-

Multiple Regression Equation Teohnigue aund the Combinstion®
of Technigues in Predieting the Firest Term General Average,
8cience II, 1980-61: Their Significant Diffsrsnces.

S —
e

Multiple Regression

Prediction «2727 8846 .6042
Combination

Predicticn 8364 8923 8867
Differences - S037 1923 0625
SE of the Dirf. 0671 0574 0893
t Ratios 5,42% 3,35° .90

a The Pass or Fall decision was arrived at dy the
agreement of at least two of the three techaigues.

b P less than ,01.
¢ P less then .0l.
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Table XXXIII,.-

Profile Analysis Technique and the Combination® of Teshniques
in Prediocting the First Term General Average, Solence II,
1980-61: Thelir Significant Differences.

P i of ..co
Pass Fall *otai

i

Profile Analysia

Predietion .7273 <5770 . 8458
Combination

Prediction «6364 8923 .8667
Differances 0909 «1183 0209
SE of the Difr, .0671 . 0686 .006868
t Ratios 1.38. 1.68 «30

a The Pass or Fail decision was arrived at by the
agreement of at least two of the three techniques,
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techniques are equally effective on totel predioctions, and
tais was also the osse in the 1959-860 acsdemio session.

Finally, to compare the Combination teohnique with
the Combinstion, we refer to Table XXXIII, where no signi-
fiocsnt differsnces occur in all predictions., The szme
oconclusions were mede for ths comparzble group in 1959-60,
Table XVII,

It may be useful to point out the trends in both
situstions. in the 1960-81 group, the Frofile Analysis
technigue tends to prediot pras more acocurately than does
the Combination, while the reverse seems toc be true in
1959-60.

10. Multiple Regression Zqusetion Prediotion of the
Fivet Term and Final Marks in Matheamstics and
Physics, end Pinal Marks in Chemiatry, Sclence
II, 1959-60, its Frequeney Distribution end
8ignifiosnoce.

The results of the Multiple Regression Tquation
prediction of the first term and flnal marks in Mcthemstios,
Table XIXIV, will first be studied., The distributions pre-
sented are significant at the .01l and .02 levels of
sonfidence, Broken down into acocurate and inaccurate

pradictions, the first term results are:
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Teble XXXIV,-

Multiple Regression Equation Predioction of the Pirst Term
and Finel Marks in Mathematiocs, Soience II 1950-66: Its
Freguency Distridution and Bignirteanoo .

—— S T ‘g
S i —————"

toome
ass a otals

Pass

First Tera 13 9 22

Tinal 49 27 76
Fail

First Term 20 57 77

Finel 8 18 23
Totals

Pirst Tera 33 66 90

Yinal 57 42 99

a Firat Term, Chi-squsre - 8.44, ¥ lesa than .0l.
Pinal, Chi-square - 6,37, P less then .02,
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Agourate inacourate

Pass 13 on 33, or 3% ©Pess 9 on 22, or 414
Fail 57 on 66, or 86% Feil 0 on 77, or 26%

Total 70 on 99, or 71% Total 20 on 99, or 29%

The aocuretes and inaccurste prediotions in Msthema-
tiocs, final marks, are:

Acourate Inasourste

Tass 49 on 57, or 88% Pass 27 on 76, or 36%
Fail 18 on 42, or 36% ¥all 8 on 23, or 354

Total 64 on 99, or 853 Total 35 on 99, or 35%

The Multiple Regression Equation predictions of
pass and fxil in Physics, on both first term &nd final merks,
are presented in Table XXXV, where the firet term predie-
tions sre signifiocant at the .00)l level, and those of the
final term marks are significent at ths ,05 level, Chi-
sguares 18,75 end 5,16 respectively.

Presented in teras of accurste and inaccurate
predictions, the results of the first term predictions are:

Acgurate Inagourate

Pass 57 on 57, or 100% Puss 29 on 88, or 34%
Fail 13 on 42, or 31% Fail 00 on 00,

Total 70 on 99, or 71% Total 29 on 99, or 59%

The same breakdown for the final term predictions
shows:

loourate Inacourate

Pass 34 on 47, or 72% Paes 26 on 60, or 43%
Fail 26 on 52, or 50% Yail 13 on 39, or 33%

Total 60 on 99, or 61% Total 39 on 99, or 39%
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Table XXXV, -

126

Multiple Rezression Equation Prediotion of the First Term

and Final Marke in Physies, Sclence 11, 1959-60: Ite
Frequenoy Distribution end Significence®,
Pass a tals

Pass

First Tera 57 29 88

Pinal 34 26 60
Fall

First Term 0 13 13

Final 13 26 ]
Totals

First Tera s7 48 99

Final 47 58 99
So———

a Pirst Term, Chi-square - 18.75, P less than ,001,

Pinal,

Ohi-sjuare -

5.16, P less than .08,
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The Multiple Reiression HEguation was derived for
predioction of the final marks in Chemistry, and not for the
first term marks, becuuse the coefficiants of correlation
between the tests und the eritsria were too low to warrant
this caleulation. The reader will note that the derivation
of the Regression £guation was hardly worth while for the
prediction of the fipnal marks in Chemistry, Chi-square .47,
not significantly different froam chance.

To follow the pattern set for all other presenta-
tions of results, in terme of aocurate and inaccurate
predictions, we obtain:

ao t Insccurate

Pass 70 on 71, or 99% Paess £7 on 97, or 28%
Feil 1l on 28, or 4% PFall 1l on 2, or %0%

Total 71 on 99, or 728% Total 28 on 99, or 28%

Multiple Regression Equations to prediot Mathematiocs,
Physios, and Cheaistry, for Sclence I, 1959-60, and Seience
I and 1II, 1960-81, were not derived because the point-
biserial r's were too low in all cases., Reference 18 made
to Tablee XLIX, LIII, end LIV of the Appendix to support
this statenent.
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Table XXXVI, -

Multiple Regression Eguation Prediction of the Finasl Marks
in Cheaistry, Science 1II, 1950-60: Its E{aquenoy
Pistridbution end Silgnificance®™,

tua ut L

ass Fall Totals
Pass 70 27 o7
Yall 1l l 2
Totuls 71 28 09

—

a Chi-square -~ .4%7.
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11. Discusasion of Results,

A tabulation of the number of times each teshnigue
is successful in being more efficient than, or equal to, the
other teshniques in predioting pass or fail has been pre-
pared, Table IXXVII contains the following information:
proceeding from top left to top right, the technigues are
enumerated: Clinicel (OL), Multiple Regression Eguation
(MR) , Profile Anslysis (F), Combination of the three teoh-
niques (CO), and Totel, eaoh seotion divided into two parts
Pass (P) or Fail (F). The last column Totals inocludes the
additicn of the Pass and Fall columns that are separsately
edded in the column iamediately preoceding it. FProceeding
from top left to bottom left, we note the same liating of
technigues under given ocodes, end each catezory 1is divided
into Better them (B) and Equal to (E),

The frequencies in thsse "c¢ella" are to be under-
8tood in the following menner, Eeginning with the Cliniocal
technicue, on the Y axis, we note that this technique, on
row B, was succeassful five times in predloting pass, four
times in prediocting fall, when it was compared to the
Multiple Regression Equation; we also note that the Clinical
method was more efficient two times 1ln prediocting pass, and
onoce in predioctinz fail, than was the Profile Analysis
asthod; and finmelly, that in ocoamperison to the Combination
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Table XXXVII.-

Comparison of the Clinloal, Multiple Regression Xguation, Prorile
An.iynil, and the Combinstion of the Three Techniques in Over-all

Prediotions: Their Respective Nuabars of Suceesses.

17 4 ] a
EIiEE8EI"iEi€I§§§E9§§?§§E%§2“l%%é§§nea ”Tatal %gisig;uul.

P 2 P ? P ¥ Yy &
oL B 5(2) 4(1)]2(1) 1(0)|3(0) 4(1)|210(38) e(2)|| 19 (5)
4 2 2 6 2 8
1 2 1
MR
) 3 2 1 1
A B 8 | 3(1) 3(1) 2(0) 2(o)] s{1) 8&(4)|] 13 (3)
? 2 3 3 3 3 [
1 2 |2 3 3
co
1
o B| 8 7 110(5) 8(3)|2(1) 2(1)|56(0) 7(r)]|1e(4) 24(6)|| 43 (10)
4 1 6 z [ 3 12 ? 38
el

tories" for each techunigue, row B, end the total number that remain
after delétions are msde. The number of Pusa-Fall "equals™ in this
column have to be added to the number of “"eguals™ in the T row at the
bottom in order to obtain a total number of "eguals" for each technigque.

b This Totals row, B& E is 2 cheok row. However, to count
the number of "equala” on Tass-Fail the ¥ totals for each technigue
have to inoelude those in this row plues those in the Totals® coluam.
Therefore total of eguals -~ 38, not 19.
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predioction, the Clinical wns more suceessful in predieting
pass three times, fall four times., In the totel column, the
Clinical technique predicted pass ten times, fail nine times,
a total of nineteen "viotories". The numbers in pareathesss,
row B - Clinical, and row B - Profile Analvsis, will be ex-
plained later. On row B, the Glinloal was equsl to the
Profile Analysis technique in predicting pesee efficiently -
four times, and in predioting fail - two tires; and in ocom-
parisen to the Coabinetion prediction, it was equally effec-
tive on two ocoassions in predioting pass. The Cliniecel
aethod was then egually effeotive in predioting pams six
tizes, in predicting fail two times, in compurison to other
teshnigues, a total of eight "equals"™. Thersfore, to read
“vietories", the reesder will proceed from the Y axis, and
elong row B for each technique, To read "equals” the reader
must egaln proeeed from the Y axis, this tine row ¥, for each
teohnigue. Hs must also add vertiocslly the results in row X
for each teshnisue, to errive at a total of "equals". Feor
ezample, seleocting the ¥ultiple Rezresslion Equation, row ¥,
we note that it wae equal to the Profiles Analysis on two
ococasicns in predioting pass, end once on fall. However,
these are also "equals™ for ths Profile Anulysis technique.
Therefore to cbtaina the number of times the Profile Analyain
was equal to others in predioting pass or fail, add three on

pass, thres on fail, total coluan, to six cn pass, three on
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fail, Total (dottom) row B, Bum totel of eguuls for the
Profile Analysis technique is then: nine plus six, equals
fifteen.

The number of "victories" esoh technique has to its
eredit in the totai 8l coamparisons ias:

Clinicel 19
Multiple kK 5
Profile snalysis 13
Comblinetion £

43

The number of ties is:

Clinical 8
Multiple R 5
Profile Analysis 16
Combination 1%
Y

Some additional explanetione sre necessary at this
point. Firetly, all the predictions of Pses or Fail that
were msde in thie study were tullied. USeocondly, the Clini-
cal and the Profile Anamlysis teochniques were vietorious by
defeult in the following insturces, and this will explainm
the numbers in the parentheses, row B of the Clinioal and
Profile Analysis sections,

1. Solenocs 1, 1959-60, both first term and final
term: the olinioal teohmigue could not be compered to the
Multiple Regression Zquation - the reader will remember that
the Multiple Regression ceould not be caloulated - and, as
a result, the Clinical technique is vioctorious by defeult in
predioting Pass and Fall on the firat term, end als0 on the
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final term. It might be argued thet this is not falr., In
oconcession, subtract 2 from Total column Pams, leaving a
total of 6, end similerly subtrect 2 from the Fell column,
9 minus 2, leaving 7.

Similarly for the Trofile Angzlysis technique. 8Sube
traet 2 from Pass, 5 minuas & leaving 3, and 2 from Fail, &
sainus 2, lesving 6.

8., Science I, 1959-80, both first and finel terms:
subtract 2 from the total columm Pass, end 2 from Felil, for
the Clinioal and the Profile Analysis, beczuse the compari-
sons betwesen these two technigues and the Combination of
technigues couid not be done for obvious re«scns. This
second subtraction, Climical, lecves a totsl of & in Pass,
5 in Fail (8 minus &, end 7 minus £, respsctively). The
totels thet remein in the Profile Analysis cetegory, Pass 1,
{3 mipus 2) and Fail 4 (6 minus 2),

3. Soience I, 1960-8), first term: only the Climi.
oal prediction wus made, end taen, not eignificently disfferent
from ochisnce., In this cmes, strike off 3 more from Pass,
leaving 3, S froa Fail, leaving 2. The numbers in paren-
theses are then the nuamber of succersful campetitions with
the other techniques thst renain after thae subtraetions
referred to above were made.

As 8 resuls of a sorupulous delstion, the Cliniocal
method obtains the following results:
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Before Deletions ‘fter De i
Pass 10 S
Falil 9 2
Total 19 5

Similarly, these are the comparative results ob-
tained by the Profile Analysis technigue:

Before Deletions JAfter Deletions

Pans 5 1
Fail 8 4
Total 13 5

But, is this fair? 1Is not & victory by default, a
vietory? On the ocne hand, then, the Clinical prediction is
as effiocient as the Multiple Regression Equation, ratio 5:5,
and as the Prorile Analysis, ratio 5:5, but not quite as
efficient as the Combination, ratio 5:6., {n the other hsnd,
it 1s etrikingly superior, ratios of 19:5, 19:13, end 19:6,
respectively.

A comperetive study of the two actuarial teshnigues
pitted egainst easch other is easily done. Considering

*viotories™:
Multiple R vs Profile ratio $:13,
or 5:5 after deletions;
Multiple R vs Combinstion ratio 5:6;
Profile vs Combination ratio 13:6,

or 5:6 after deletions,
Considering next the "eqguula™:

Multiple Kk vs Profile ratio 5:15;
Multiple R vs Combination ratio 5:10;
Prorile vs Combinution ratio 15:10,



PRESENFATION OF nucllis 138

A detalled analysis of this table might be in order.
In prediotion of Pass, taken alone:
1) Qlinieal vs kultiple R, ratio 10:1,

or 3:1, after delations;
2) Clinlogl vs Profile, ratio 105,
or 3:1, after deletions;

%) Clinicel va Combinetion,retio 10:3,
or 513, after deletions.

In prediotion of Feil, taken sulone:

1) Clinical vs Multiple R, ratio 9:4,

or £2:4, after deletions;
2) Clinical vs 2rofile, ratio 9:8,

or £:4, :fter 4deletions;
3) Clinical vs Combination,ratio 9:3,

or 3:3, nafter deletions,

The writer concludes, from this experimentsl Jdata,
that the Clinfesl teshnigue of eppralsing grcoup test data,
in an academic setting sueh as the Faoulty of Soience at
this institution, ie, a more fisxible and more effective
predietor of achievement then are the more ¢omplloated and
sophisticnted notuarial techniques. Holtl srrived at o
similar sonclusion in his study.

The "eliniocal® evaluetion of group test results, as
is very likely done by & great number of oounsellors, makes
prediotion mvzilable esrly in the acedemic ysar, a predic-

tion that ls very useful im acedemic oounselling. The

1 Holt, Robert R., "Cliniocel und itetisticel Predic-

tion: A Reformulation end Bome New Data”, in the Jo%gn!; gp
"} 5 e\ “2,.“,_4 ".J' SIAP RN ’ 7010 56, NO. 1' 1 ’ p. -

0 »
A YYD Al
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aotuarial prediction, in this study - postdiction - can only
beoome available after examinations are held, and ufter time-
oonsuning &nd costly statistical analysis. It may be argued
that cut-off scores, Wultiple R's or disoriminent functions
need only be prepared once, on sn adequate group, and then
applied to new situcticns., In the writer'a experience, at
this polnt, this method would likely prove dlsappointing.
Admicalon pclioles, academio standaris, and marking systems
seem to Do in g state of flux,

Prom an adainistrative polnt of view, is it more
practical to predict suocesses, or is to more practiosl te
predict failures? It is not tne purpose of this 4isserta-
tion te argue this conteantious question, however, in the
1ight of the date from thims experiment, if ewphasis is
placed on prediction of the puss group, the Clinical teochni-
que seams to be more effective than are the other teckniques,
If emphasiz is plsced on predioeting the fall group, the
Clinical method is 3till better, with possibly one exception,
where ths Clinical uwnd Profile Analysis techniques sare nearly
ogual ia predisting this group, ratlo 9:6., iHowever, if one
takes into acocount the results of the Clini:al prediotion,
and those of the frofile Analysis prediotion - after dele-
ticns are mede - the Clinical no longer leade in predioting
the fail group. In this situatlion, the Multiple Regrsesicn
and the Profile Anelysis are superior in effiolenocy.
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Would we arrive at similar oonolusione if the pass-
fall ratios on exuminations, on both firet and final teras,
more "reasonable™? The writer is tempted to consclude with
thnO.z that "rigorous selection %ased upen refined techmi-
ques will not materielly decrease university failure without
fundamental ochsnges in the policies x=nd practices of
university exeminers."

Finally, in studying the Multiple Regression Eguation
&8 & predictor of success in Mathematiocs, Physics, and
Chexistry, Tebles XXXIV, XXXV, and XXXVI, it is evident that
the prediotion was significant in predicting suocess or
failure in Matheametios, Chi-square 8.44, P less then .01 -
first terz marks, apd Chi-square 6.37, P less than .02 -
final teram marks. Predietion in Physios was also possible
for that group of students under study, Beclence II, 1959-60,
Table XIXV, There is some doubt about prediction in
Chemistry, Table XXXVI. It was not possible to caloulate
the Multiple Regression Equation for the predictiocn of the
firast torm set of murks, e&nd although a Multiple Regreasion
Equation wes ocalculated in predieting finel murks, the
results were A4isappolinting.

Garside, R.F7,., 'Thn Prediotion of Bxamination Harks in
Msohanical Bngineering Students at King's College, Newoestle,

in the m%;g_:a%_sz_&mm Vol. 48, Part 3, issue
of 2ugust, 1957, p. 220.



SUMMARY AND CONCLUBIONS

Four paper-snd-pencil group testa, two messuring
genereal cental ability: the QOtis 8.-A. and the D.A.T.
Abstraot (verbal and non-verbal resapectively), and two
aeasuring methematiocal ability; the Amoss, and the D,4,T,
Numerjical (number series end zsrithmetioc fundamentals res-
pectively) were administered to all the students in First
and Second yeare Science, scademic sessions 1959-60 =znd
i830-81.

The results of these tests, expressed in stanine
scores, were evaluasted subjectively to yleld a clinical pre-
dicticn of pess or fail of students on the general average
obtained on first term eiaminstions and on finsl term exs-
minsticna., The same results were analyzed by & pattern or
profile analysis technique to yleld one type of actuarial
prediction of suocess and fallure of the sume oriterion.
Point-bisericl r's end multiple regression eguations were
uleo derived to yield a third predioction, also actuarial,
of the same oritarion. Of secondsry interest wus the predic-
tion of achievement in Mathematios, Physics, snd Chemistry
by the Multiple Regression Ecuation derived for ezch of
these oriterlia.

The purpose of this dissertation was to compare the

predictive efficiencies of the Clinical method to the
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prediotive erfficiencies of the two Actuarial techniques, and
also to coapare the aotuarlial methods to each other. <The
study of the predictive efficiency of each teshnique im com-
parison to the results of prediotions made by all these
teehniques in oombination was also realized,

The prediotions by means of all four teshniques were
only possible in Science II, 1959-60, first and final terms,
and in Secience II, 1960-61, first term. The Clinioal and
Profile anslysis teohniques were applied to the Science I,
1959-60 group, while only the Clinical prediotion was per-
foramed for Science I, 1960-61.

The results of the prediotive efficiency of esch
method were first presented, in terma of percentages of hits
snd misees, or ecourate versus inacourate predioctions.

These results, expressed in proportions, were then ¢ompsared
to eeaoh other,

Considering the total number of predictions mude,
the Clinical aethod of group test aspprelsal and resulting
predictions was strikingly "victorious” in terams of the
nusber of times it "defeated™ the other techniques in the
competitive task of forscasting pass or fail for saoh
student.

When the study of the results is limited to those
instances where all the technigues oould be applied to the
data, that is, Soience il, 1959-80, genersl average of the
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first and final teras, and Soience 1I, 1960-61, first term,
the Cliniocal techunique's "viotoriss" were not so lmpressive.
It equalled ths Multiple Regression Equation and the Profile
Abalysis amethods, but it was slightly inferior to the
Combination of techniques,

When comparisons are msde to deteraine whioh tech-
aiques are more effeotive in predioting ths pass group,
first oconsidering all the predioctions that were zade, in asll
situations, the Clinical by far cutstrips the others. V¥hen
restrieting the comparison to those situations where all
teshniques were operative, the Clinical method is ahead of
the Multiple Regression Equation and the Profile Analysis
teehniques, but 1is egualled by the Combination.

In predistions of the fall group, again considering
all prediovions mede, in all situatioans, the Clinical
method is more supcessful than are the cthers, with poasibly
one exdeption, where the Clinlosl and Profile Analysis
technigues are nearly oqual, ratio 9.5. When restrioted to
those instances where all the techniquee are used, the
astuanrial technigues outstrip the Clinical,

It seems that in such & setting as the Sclenoce
Faoulty, under the present admission and scademic practices
or policies, that the Clinical appraisal of poet-sdmission
group test results is a useful method, due to its flexi-

bility, its adaptability, its edonomy, and its predictive

accuraoy.
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ADDITICLAL DATA

Tabtle XXXVIII.-

Results on Four Tests and the Cliniecal
(CL) and Profile nalysis (PA) in Predicting First Term and

Final Cenercl

‘verages,

Name Tests@ Predicticns Qutcome
Code A DA ‘EL Pa

X% a® £ a X A

l. 58 28 34 4 PG PG ? P S P
2. 51 30 22 4} 7 PL F F F F
3. 64 31 28 38 s G 7V P ¥ ¥
4. 82 29 26 38 G G » F P F
S. 87 27 14 30 Pp PD F r P P
6. 72 38 36 40 G @& P P P P
7. 60 31 24 34 PG PG F ¥ ¥ F
8. 48 36 17 29 D D F 7 P F
9. 3 29 25 33 p p F F D F
10. 82 29 29 26 PG PG P b P P
1l. 33 30 30 40 " P P F PP
12, 5 34 30 44 PG PG P F P F
13. 80 37 29 38 G G P o P r
14. 80 32 34 38 ¢ ¢ P P P P
15, 6l 28 30 40 ¢ @ D b4 P
16. 43 28 24 42 D b ¥ F ¥ I
17. 64 35 37 38 ¢ ¢ » F P F
18. 45 = 28 27 PG PG F F » P
19. 48 26 7 33 T D F 7 ¥ v
20, 49 =24 16 28 D D r P F F
21. 40 34 23 27 P 0 F P ¥ P
28. 20 34 17 30 D D ¥ P T ®©

a Otis 8.-A., - 0; Amoss - A;
D.A.T. Abstraet - DA,

b First Term (December) - X,
¢ Final (April) ~ A,

D.?2.T.Numarical - DN;
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Table XXXVIII.- (Cont'd.)

148&

Results on Four Tests and the Clinical
(CL) and Profile Analysis (PA) in Predicting First Teram and
Final Generul .versges.

Rame Tests Prediotions Jut come
Code O £+ DN DA CL PA
X A X A L |
23. 43 30 22 14 D D r F PP
24. 43 29 24 40 PD PD F F ¥y r
25. 51 28 22 43 ™ PD F F F F
26. 46 30 23 o0 D D F F F F
27, 49 30 27 3% PD PD F F ¥ F
28. 68 32 35 59 G ¢ P P P P
£9. 49 29 20 32 D »p F P F F
30, 58 %8 31 37 ¢ ¢ 7 P P P
31. 56 32 24 42 G ¢ P P F F
32, 64 28 19 32 P P F F F F
33, 31 31 31 5 D p PF 7 F F
34. 81 36 30 I8 PG PG ¥ F P P
35. 32 26 5 26 P D FP F F ¥
36. 46 35 19 29 D PD F F ¥ P
37. 63 33 29 26 G ¢ F F F F
36. 60 48 21 41 PG 26 F F F F
39. 62 30 x5 21 °G PG P ¥ P P
40. 23 23 11 17 b D F F P P
41. 64 30 24 39 ¢ ¢ ©» 7? P P
42. 58 31 16 34 & PG F F F F
43. 50 34 OS54 28 PG PG F P F F
44. 55 26 15 =29 p D # ¥ F F
45. 45 29 1 O p n F F F ¥
46. 68 34 23 39 6 G > ¢ F F
47, 51 0 29 26 G 6 F F P F
48. 70 31 22 36 G & ¥ F P P
49. 60 3z 31 41 G G P P P P
80. 68 38 32 45 G ¢ P P ¥F ¥
S1. 61 8 23 24 P PD F F F F
5E. 64 32 33 43 G GG P P P P
83. 43 26 19 36 p D F F F F
54. 60 35 24 42 £ D F P i
55. 45 31 30 &5 p D F P P P
56. 43 25 10 29 D » } F F 7
57. 51 25 1% 26 D D F F ¥ ¥
58, 67 36 I8 41 ¢ G P P P P
59. 62 29 21 38 PG PG F F F Fr
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Table XXXVIII.- (Cont'd.)

Science I, 1959-60: RHesults on Four Tests and the Cliniocal
(CL) and Profile Analyeis (PA) in Predicting Pirst Term and
Finel General iverages.

Nane Tesats Predic Outcome
Code 0 A DN DA L PA
X 2 X .1 X A
60, 41 32 22 30 P » F P P P
8l. 58 25 32 25 PD PD P P P P
82. 46 30 24 32 PD PD F F F F
83, 53 28 31 34 PD PD F F F 7
64. 65 30 24 40 G G P F F )4
és. 63 29 29 3¢ G ¢ P ¥ P F
68. 49 286 21 29 D D F ¥ r ) 4
67. 62 30 1% 38 Pb PD F F F ¥
és. 64 28 31 M4 PG PG P P F ¥
é%. 39 26 1l1l& 24 D D F ¥ F F
70. 56 26 19 35 PD PD F F P P
71. 51 31 22 43 PG PG ¥ F P P
78. 30 25 15 28 D D F F F ¥
73. 41 27 21 33 D D r ¥ P P
74. 39 27 21 12 D D F F P P
75. 68 34 21 25 G G ¥ 7 P r
76. 87 30 31 38 G &6 P F P F
77. 39 28 ? 28 D D ¥ F ¥ 7P
78. 55 32 28 32 PG PG F F P P
79. 31 30 29 40 PD PD P F P P
80. 68 29 28 35 ¢ ¢ F F F¥F P
8l. 36 30 24 24 D b ¥ F ¥ ¥
82, 56 36 36 38 ¢ &G F F F P
83, 39 27 10 41 D D F ¥ F F
84. 55 34 20 35 PD PO F F )3 ¥
85, 39 29 25 24 PD YD F F P P
86, 50 31 19 34 0P PD F P P P
87. 36 z8 21 3% D D F F P P
&8. 48 32 22 31 ¥P PD F P F F
89. 70 35 34 36 ¢ & P P ¥ r
90. 51 33 18 36 PD PD P r F F
9l. 56 32 24 41 g ¢ P P P P
92. a7 32 23 27 D D F P F ¥
23. 59 29 25 18 PG PG P b P P
94. 45 31 2% 39 PD PD F* F P P
5. 46 30 19 39 L PD F F P P
o8, 53 34 35 40 G G F* F ¥ F
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Table XXXVIII.- (Cont'd.)

Soience I, 1959-60: Results on Four Tests and the Olinical
(CL) and Profile Analysis (PA) in Prediocting First Term and
Pinal General Averages,.

o
o

Name Tests Predictions Cutcoms
Code 0 A DN Da PA
X A X A X A
97. 40 30 18 &5 D D F F P P
98. 27 28 19 25 D D ¥ F F F
99. 48 34 30 28 PG ¢ F P P P
100. 40 32 27 41 D P F F rF 7r
101, 41 26 19 3¢9 T D F F F F
102. 26 26 19 11 D D PF F F F
103. 54 28 32 3l PG PG F F F F
104. 45 30 21 44 PD PD F F F ¥
105. 66 30 21 42 G G ¥ P F F
108. 40 22 13 25 D D F F F F
107. 51 28 23 29 PD PD F F F F
108, 8z 31 18 40 PG PG F F P F
109. 56 33 28 J7 G ¢ 7 P P P
110. 48 29 20 30 D b F F F F
111. 31 28 24 19 P » F F F ¥
112, 33 29 186 =28 r D F F P P
113. 51 32 19 24 PD PD P p rFP P
1l4. 54 37 3% 40 ¢ G Pp P P P
115. 28 30 17 28 D D F F ¥ F
116. 10 20 5 1 D P ¥ F ¥ F
117. 65 30 25 37 G & 7 ¥ F F
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Table XXXIX,-

Sclience II, 1959-60: Results on Four Tests and the Clinicsl

(CL) ,Multiple Regression Equation(MR), *rofile Anslysis(™A),

and the Combination(CO)of the Three Techniques,in Predicting
Their First Term and Final General Averages

e 1

Name Tests@ Predictions Qutcome
Code O A DN D2 L PA Co

Xb a6 X A X A X A

b4
>

) I 46 26 22 17 p p ¥ P ¥ ¥ F F F® F
2, 62 31 24 36 PGPG F P ¥* F F P F P
S. 70 37 38 36 P&GPG P I P P PP PP
4. 54 34 34 36 ¢ ¢ P P *¥ P PP PP
S. 74 33 37 4l ¢ ¢ PP PP PP PP
6. 5S¢ 30 26 33 PGPG P P F F r ¢ F¥ F
7. 44 28 20 20 b b FF ¥ r» ¥ ¥ FF
8. 58 30 =29 33 PPPD F P F P F P P P
9. 56 33 85 33 PGPG P P » P P P P P
10. 31 24 21 O p p ¥ ¥ FF F ¥ F F F
11. 20 21 9 25 p D FF¥F ¥ F F F FPF
12, 64 32 33 35 ¢ 6 ¥ P PP PP F F
13. 82 33 24 41 ¢ G *F P F P B P FTF
14. 58 3% 22 41 POPD F P F P F P ¥ F
15. S50 29 15 25 p p F ¥ ¥ F¥F F ¥ F F
18. 46 26 20 30 p p»p ¥ ¥ F F F ¥ F P
17. 20 33 13 26 p p ¥ Fr ¥ F F ¥ F T
1s8. 59 27 23 32 PoPD F P F F F ¥ F F
19. 62 30 28 27 ¢PG ¥F 2 P P P P PP
20. 64 38 36 38 ¢ ¢6 PP PP PP PP
al. 59 31 23 3B PPTD F P F F F ¥ F P
2z, 61 32 19 35 pDPD F - ¥ F F* F F F
23. 64 28 19 32 PDPF F F ¥ ¥ F F F P
24. 66 33 16 49 G G F p ¥ P P P F P
25. 61 34 24 28 PGPG ¥ F ¥ P F P P P
26. 71 38 30 41 ¢ G P P PP PP PP

a. Otis SAA. - 0; Amoss - A; D.A.T.Numerlical - IN;
D.A.T. Abstract - DA,

b First Term (Deceanber) - X.
¢ Final (2pril) - A.
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Table XXXIX.- (Cont'd.)

Soience II, 1959-60: RKResults on Four Tests and the Ciiniocal

(CL), Multiple Regression Equation(MK), Profile Analysis(Pa),

and the Combination(CO)of the Three Teohnigues,in Predicting
Their First Term and Fiunal General Averages.

Rame Tests Predi ctions Qutcome

Godle 0 A ©N DA  CL MR PA o i

X A4 X 2 X a2 X A X A
az. 54 26 19 23 D D FF¥F FIr PrY P P
28, 856 33 27 28 PDPD P P F F P ¥ r r
29, 55 34 290 37 PGPG F P F P P P rP Y
30. 71 34 37 35 ¢ & ¢ ™~ ® P PP PP
3. 63 34 290 34 G 6 » » PP PP P P
3g. 54 32 27 & p D » ¥ P®P FP T V7 r r
33. 63 35 32 38 ¢ G P P P P PP P P
34. 33 26 12 23 P p» *» * #F F P rr
35. S3 32 21 36 PDPD F P P F P T F T
36. 65 29 28 40 PGPG F 2?2 P F F ? F P
37. 48 34 26 37 P Db ¥ » ¥ P ¥ P F P
28, 41 32 30 36 PDPD FP P F P F P 2
9. 49 30 21 18 » p » F ® F PFPT F P
40, 64 34 37 34 ¢ G PP 2?2 P PP P P
4l. 56 33 33 44 ¢ ¢ PP FP P PP F P
42, 67 34 28 38 ¢G 6 ¥ P PP PP P P
43. 17 21 2) 16 pr» » F P F F F F 7
44. 49 28 22 31 p b » P ¥ F FP 7 P P
45. 45 33 20 31 D p »F T F FF ) S 4
46, 54 32 28 4 PGPGC P P F P F P P P
47. 39 28 24 20 P b PF¥ F ¥ F F F ¥
48. 63 32 35 30 PGG P P 2 P P P I I §
49. 67 37 35 33 ¢ ¢6 P P PP PP P P
50. S0 28 25 19 D p *»F*¥ ¥ F ¥ F r r
S1. 56 37 34 38 ¢ ¢ p P PP PP P P
LY 72 38 30 38 @ ¢ PP PP PP F P
53. 46 36 31 34 PDPD P P P P P P F F
54. 33 26 13 17 D p F F F F F PF F F
55. 30 29 22 25 P p» F Ly F ¥ FV¥ P P
56. 68 39 39 33 ¢ ¢6 PP P P PP P P
57. 65 35 27 39 ¢ ¢ ¥ » F » PP F P
58. 63 35 34 44 6 ¢ P P P P P P P P
59. 40 20 15 9 Db p F ¥ ¥ F ¥ P F P
60. 68 34 36 46 ¢ 6 »p P PP PP P P
él. 48 37 30 I8 PDPD P P F P F P F P
62. 54 32 26 3B PDPD F P ¥ F F F F F
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Table XXXIX.- (Cont'd.)

Soience II, 1959-80: Kesults on Four Tests snd the Clinical

(CL), Multiple Regression Eguation(MR), Profile analysis(PA),

and the Combimation(CO)of the Three Technigues,in Predicting
Their First Term and Flnal Genercl .Averages.

Name Tegts Predictions Outcome
Code 0O A DN Da CL MR PA Co

P

A X &

6. 61 26 8 1 PDPD F F F F F F F F
64. 64 34 26 26 PGPG F F F P F P P P
65, 64 32 39 43 G G P P F F P P F ¥
66, 53 28 15 3 D D F F F F F F F P
67. 55 32 23 3 DPD F P F F F F F ¥
8. 35 34 18 37 FDPD F P F P F P P P
69. 61 39 20 4 GG G P T F P F P P P
70. 64 34 24 42 G G F P F P F P F P
7\, 46 32 19 30 L D F F F F F F TP F
72, 61 32 36 35 G G P P P P PP F F
78, 59 31 30 29 PGPG F P ¥ P F P F P
74. 66 35 31 4 G G P P P P > P P P
5. 85 37 33 43 G G P P P P 2 D P P
76, 71 35 22 46 G G F F F P F P F F
77. 62 28 18 2 PDPD F F F F F F F ¥
78, 65 35 % 38 G G - P P P P P P P
79. 43 35 28 3% PDPD F P F P F D F P
80. 62 3% O 28 PDPD F F F P F F F P
gl. 55 34 31 32 cpe F P P P T P P P
g2, 46 30 29 B8 D D F P F P F P P P
g3, 65 34 24 25 TDPP F ¥ F P ¥ F F F
4. 56 30 19 35 FpPF F F F ¥ F F P F
g5, 50 <7 29 % L D ¥ P F P F P F F
g6. 41 31 32 31 P©P F P F P FP F P
7. 53 27 29 3 PGPG F P F P F P F P
g8. 54 34 28 36 PGPG P P F P F P F P
B9, 55 32 26 40 PGP F P P F P P P ¥
90. 67 35 23 37 PGP6 F P F P F P F ¥
91. 54 36 34 42 G G P P F P PP F P
92, 40 31 28 2 D D F P F P F ® F F
93. 68 36 33 41 G G P P P P PP P P
94, 54 29 30 31 POPD F P F P F P F F
5. 59 31 26 38 PGPG6 ¥ P P F P P P P
96. 70 33 34 4¢ G G P P P P P P F ¥
97. 40 24 32 3% DD F P F P F P F P
8. 62 32 29 29 PGP¢ F P F P F P P P

P ¥ P F F F F P P

99. 51 33 25 35 PD
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Tabla XL. -

Science I, 1960-6l: Results on Four lests and the Cliniocal
(CL) Technique in Predioting Their First Term General Averege.

Kane Tests® Predioction Outcome
Code 0 A DN DA

1. 56 31 15 33 2D F
£. 1l¢ 28 15 33 D F
3, 49 21 14 24 D ) 4
i, 41 1¢ 24 23 D .4
Se 49 30 18 38 D ¥
6. 30 31 25 32 PD r
7. 44 31 21 34 P P
8. 48 22 8 27 D )4
9. 83 39 27 32 G ) .4
10, 45 27 22 30 PD F
11. 67 32 22 34 G F
12, (13) 31 35 32 G F
13. 64 35 3¢ 35 G F
14. 68 37 29 33 G P
15. 35 28 15 35 D P
16. 67 k.74 30 26 G P
17. 56 29 22 33 PG )4
18. 59 28 18 37 PG P
19. 70 29 28 30 G ¥
20. 56 28 22 29 PG ¥
2l. 59 29 1& 35 PG ¥
22, 55 3g 22 29 PG F
23. 62 3 23 24 PG F
24. 48 34 30 29 7D P
25, 56 24 12 26 D ) §
26. 45 27 18 31 D ¥
27. 44 26 15 27 D P
£8, 6l 26 <8 24 PG ) 4
29 . 69 37 29 44 G F
30. 62 30 15 32 PG 2
31. 46 33 14 27 D r
32, 53 29 21 29 PD F

a Otis 85.-A. - 0; Amoss - A; D.A.T. Numeriosl - DN;
D.A.T. AbstrB.Ot - DA.
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Table XL..- (Cont'd.)

Science I, 1960-81l: Results on Four Tests =ni the Clinicsl
(CL) Teohnigue in Predicting Their Fire\L Term Se¢pnerul .vera.ie.

Name Tests — Trediction Cutcone
ode 4] 4 DR DA
33. 56 31 27 29 PG P
4. 5 B 22 32 °D ¥
35. 65 34 28 35 G r
S6. 61 27 16 27 PD ¥
37. 5 37 30 36 G r
e, 27 18 20 16 D F
9. 62 50 19 38 PG F
40. 83 23 12 26 PD F
4. 6z 36 38 46 G P
42, 50 28 21 38 PD P
3. 61 33 21 40 G F
44. 61 32 20 28 G F
45. o9 31 27 23 PD F
4€. 66 32 195 33 PG ) 4
47. 49 S8 17 14 D F
48. 51 =6 15 20 D F
49. 48 451 19 g D F
S0. 66 31 17 33 G ) 4
51. 58 31 16 26 ®D ¥
32, 63 27 21 39 PG F
SE. 33 26 12 26 D F
54. 59 35 &4 39 G F
S. 65 30 27 26 G F
56. 53 «8 ¢ 26 r F
37. 68 35 27 34 G F
S5e. 49 33 18 29 PD ¥
59. 64 & &5 20 PG F
60. 50 w17 31 PD F
él. 61 O 29 39 G F
82, 6L 2 2 36 G F
83. B9 & 28 38 PG P
64. 63 4 Il 29 G P
65. &8 oS4 17 40 G F
66, 75 38 39 48 G ¥
67. 83 <7 17 2 PG ) 3
és8. 40 28 16 22 D F
89. 51 30 31 0 PD ¥
70. 50 34 24 19 PD F
71. 48 54 22 32 PD F
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Table YL.- {Zont'd,)

Soisnce I, 1980-61: Resulus on touiv lests :nd the Clinicil
{CL) Tochnigue in "rediciiang Therr First Term Gensril iverage.

Reas Tuests Prediction Qut come
<ode 0 A TN DA
72. 64 32 29 44 e ¥
73. 32 32 30 37 PG F
74. 33 24 <8 13 D ¥
75. 84 &9 &P 31 PG ¥
76. 86 33 30 38 G P
77. 46 35 Y 29 PD F
78. 33 23 14 23 D F
79. 83 33 31 39 G P
80. 55 30 23 39 PG F
8l. 56 28 31 34 PG F
82, 48 26 17 23 D F
83. 63 31 18 27 PG P
B4. o9 27 17 22 D F
85. 72 3 wd 48 G P
86, 41 22 15 22 D F
87. 36 35 <9 39 G ¥
88. 41 29 25 35 PD F
89. S 26 13 13 D ¥
90. 71 31 22 28 PG F
gl. 24 27 6 3 D F
e2. 61 19 15 28 Ph P
93. 30 33 13 20 D F
94. 63 2 &l 35 G ¥
05. 83 36 30 38 G F
86. 62 31 30 49 G P
97. 58 &7 ol 4 G P
98, 30 30 &2 32 PD F
oe. 43 =7 <l 16 D ¥
100. 51 28 30 38 PD ).
101. 64 o4 32 3 3 F
102. <9 26 23 26 D ¥
103. 51 <8 23 40 PD P
104. 33 b4} 10 23 L F
108. 61 k¥4 26 32 G ¥
106. 9 2 19 3 PD F
107. 71 38 3 38 G F
108. 19 ] 25 &n L F
109. 41 31 9 15 D F
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Table XL.- (Cont'd.)

8oienoohni 1960-61: Results on Four Tests and the Clinicel
q

(CL) Teo ue in Predicting Their First Term Genersl iverage.
gggg Te Prediction Outocome

de A D DA
110. 55 32 13 32 PD P
1ll. 58 30 20 30 PD F
112, 30 32 20 l8 D ry
113. 56 34 26 38 PG 4
114. 63 35 28 34 G ) 4
118. 63 35 2 33 G )
118, 68 35 25 35 e ¥
117. 3 36 30 34 G P
118. 7 34 21 33 PD r
119. 88 32 25 39 PG P
120. 62 20 24 36 PG )
121. 50 26 22 20 FD 4
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Table XLI,-

8cience II, 1960-61: Results on Four Tests and the Climical

(CL), Multiple Regression Tquation(MR),Profile Analysis(PA),

and the Combinantion(CO)of the Three Techniques in Predioting
Their Pirst Term Generel Aversge.

%ﬁ%’ Testad e Outcome
e 0 A DK DA PA

1. 5 330 17 33 D *» F 7F 4

E. 66 34 16 30 PP ¥ F F P
Se 8 32 32 25 PO F F ¥ P

4. 66 32 20 36 PG F P P 4

5. 69 30 383 40 ¢ r r r
6. 60 33 30 3= G ¥ P P P
v. 73 32 23 3% ¢ F P P P
e. 63 32 30 36 G r P V7 ¥
9. 44 24 20 38 D F P 7 P
10. 68 28 26 38 PG F P P P
1l. 88 26 19 26 P *» ¥» F r
18. 81 2y 13 285 D P ¥ ¥ ) 4
13, 67 30 2% 29 PG Fr r r ¥
14. 43 26 3 3 b r» ¥ r r
15, 45 29 19 2 p *» r ¥ 4
16. 40 28 22 29 D *» F F P
17. 67 31 26 36 ¢ ¥ P P P
18, 61 =27 a 27 $ ¥ r 7 ¥
19. 50 28 &1 2% D r FP 7 ¥
20. 41 31 22 24 P F F T ¥
2l. 66 34 39 28 G P P P ¥
£2. 60 35 26 M4 PG ¥ P P P
28, 71 34 385 35 G ¢ P P P
24. 64 38 29 7 ¢ ¥ P P P
£5, 63 35 =8 33 g » ¥r 7 4
26. 69 29 281 33 PG T F» 7P r
7. 66 3z 26 34 P F P P b 4
28. 61 38 33 38 G p» P P P
29. 61 29 17 38 PO F F ¥ )
0. 4 35 38 2 D P P P P
31. 70 31 46 40 PG F P P ¥
3z, 30 22 19 18 D F r F b 4
33. 70 36 7 38 @ P P P ¥

a Otie 8.-A, - 0; Amoss - A} D.AJi. Numericsl - DN;
D.A.T. Abstraoct - DA,
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Results on Four Tests und the Cliniaal
(CL), Multiple Regression Bquation(iRk), Profile Anelysis(Pa),
and the Combimation(CO)of the Three Teohnigues in Predicting

Their Firet Term Genersl Average.
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Results on Four Tests and the Clinical
(CL), Multiple Regression Eguation(MR) ,Profile Anslysis(PA),
and the Combination(c0)of the Three Technigues in Prediocting
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APPERDIX 1

Table XLII.

Sclence I, 1950-60, First Term and Finel Term
Exeminations: Their Means and Standard Deviations,

L e

Criteria R Tera Heans 8D'»s
Y
n 115  TFirst  49.5% 19.41
H 104  FPinal 52,36 21,35
o 114  First  51.96 17.70
H 102 Final = 54.12 17.03
g 114 First  50.77 15.98
v 10¢  Pinal 53,27 16.29
7 115 First  56.04 11.84
3 106  Final  57.92 13.19

i

|
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Science 11, 1959-680, First Tera and Final Term

APPYNDIX )

Table XLIII.-

Examinatione: Their Means snd Standard Deviations.
Criteria - Term Mezns ED's
M
A o2 First 45.96 18.20
T
H 87 FPipal 54,39 18,93
P
B 92 First 58.20 18.59
Y
C
P 98 First 59.88 11.66
E
M 86 Finel 61.66 12.09
A
v %2 First %56.50 9.89
ﬁ es Finel 61.89 9.77
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Tadle IXILIV,-

Solence I, 1960-61, First Tera Examineticns:
Thelr Means snd Standard Deviations.

Criteria N Means 8h's
MATH. 113 45,08 19.83
PHYS ., 112 4.,.62 18.69
CHEM, 113 40,34 17.16

AVEEK. 113 49.01 12,58




Science IX, 1960-81, First Tera Examinatione:

APPRNDIZ 1

Table XLV,.-

Their Mezns 2nd Standerd Devistions.

Criterie R Means 8D's
MATH, 86 54,03 19.25
PHYS, 8é 56.94 17.86
CHEM, 86 5l.24 15.19
AVER, 86 57.30 12,08
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Table ILVI.-

Science I und II, 1939-60, Test ilesults: Thneir Mesns
and Standard Deviations, N 117 and 99 Hespeotively.

Groups — Test
otis Amoss DAT N. DAT A.

Se. I
' 50.55 30.29 23,11 32,19
[299] 12.50 5.40 7.30 8.70
Se., 11
M 55,00 31.88 26,00 352.80
8b 11.60 3.60 7.50 7.50
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Table XLVII. -

Soience I and 11, 1960-81, Test Results: Their Xeans
and Standard Deviations, N 131 «nd 96 Lespectively.

e ]

Groups Teat
(137 ’moss DAT K. AT A.

S50, I
M 54.00 30,27 22,66 30.23
3D 11.72 4.28 7.04 7.80

Se. 11
58,60 31.56 27.50 32,55

.79

g&‘.
-
o
174
»
>
o
o)
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&
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Ta bl@ ILVIII [ Bad

Test-Retest Group, Test Hesults: Their Mezns and
Stenderd Deviations, W 61.

Years Tests

otis Anoss  DAT M. DAT A,

1959-60
W 52,32 30.86 22,17 S2,.78
8D 11.50 3.£0 6.90 7.80

1960-61
M 53.41 31.34 23,44 33. 79
8D 9.80 .10 6.40 6.00

e
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Table XLIK.-

Socience I, 1959-80, Firat Term, Point-Biseriel
Coeffiolients of Correlation and Their Signifi-
eanoce N 117,

Criteria Tests

otie ADOSS AT N. DAT &,
KATH. -.106 .108 .230° -.085
PHYS. .110 .182 2371 -.017
CHEM . s38et 114 301 .1z28
AVER. .036 092 2363 023

a P less than an‘

b P less then ,08.
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Tﬂbl‘ Lo -

Science I, 1959-80, Final Term: Point-Biszerisl
Coefficients of Corrslation 2nd Thelr Signifi-

cance, N 117,

Griteria Tests

otis AMOBSs TAT N. DAT A.
HATK. ’0104 .04»0 .149 "0117
PIIIS. “.016 -.085 "‘0092 ‘0137
CHEM. -.004 .092 251% .073
AVER. 089  -.012 270° 015

a P lass then ,08.

b P less thon &g;.
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Tadble LL.-

Seience 11,1939-60, Firast Tera: Point-Blserial
Coefficiente of Correletion and Their Signiri-
cunce, R 99,

-

Criteria Tests
Otis Amoss DA . DAT A.

MATH. P L R /]
PHYS. 2343 285° .32 307
CHEM. 2237 2210 379 .28
AVER, 4334 2391 .09 ,230

a P less than ,0l.
b P less then .05,
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Table LIIX.-

Science I1,1959-60, Final Term: “cint-Biserial
Coeffiaients of Corralation and Their Tignifi-
cenoce, N 99,

Criteria Tests

otis ARGSS DAT N, DAT 2,
MATH, 23)80 22620 . 353 112
PHYS, 2389 . £68 2260  ,253
CHEM. . 272 .090 2861 117
~VEK, 2276 2292 2287 2810

& 7 less than !O;.
b P less then ,08.
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Table LIIJ,-

Soience I, 1960-61, First Tera: Toint-Biseriel
Coerficlants of Correlation e¢nd Thelr Uigoifi-
eance, K 121.

Criteria Tests

otis Y T°T %, CAY 4,
MATH, 109 ,263% 262 321
THYS. 063 142 296 2640
CHTUM, 113 .002 .1a3 .163
;VTR. .133 .1a2 177 .25

a P less then .0%.
b P less then ,08,

17
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Table LIV..-

Seience I1I,1980-61, First Term: Point-Biserial
Coeffinients of Correlation, and Their SBizaifri-
ORn“' n 960

Otis AmOSS D.T K. DAT A.
MATH. 115 £280%  ,368  .180
PYYS, .108 164 156 2470
cm. -0089 .033 -154 -.071
AVER, .113 1228 2242 135

& P less than ,0Ol.
b P less than ,085.
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ABSTRACT Q¥
Aotuarial Versus Clinical Methods lu Predicting
Aohie 8 o Fao

The duality of purpose of this project was first
prompted by the writer's concern with the high failure rate
of the students at the Faculty of Pure and Applied Socience
at the University of Ottawa and, seoondly, by the heated
discussions on the sdventages and shortocomings of the
actuarial and the 6linical methods in forecasting human
behavior, specifically college achievement.

Pour paper-and-penoil group tests, two measuring
general msntel ability: the Otis S.-A or its French equiva-
lent the Otis-Ottawa and the D, 4A.T., Abstract Reasoning, and
two measuring sathemstical sbillity: the Amosa Mathemetioal

Ability Test and the D.A.T. Numerical Abllity, were sdminis-
tered to all the students in Pirst and Second years at the

Faoulty of Solence, of the University of Ottawa, in two
consedutive academic sessions 19569-80 and 1960-61.
The results of these tests, expressed in stanine

scores, were evaluated subjeotively to yleld a cliniosl

1 Laurent A. Isabelle, doctoral thesis presented
to the Sohool of Psycholegy and Education of the University
of Ottewa, Ontario, May, 1961, xi-176 p.
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prediotion of pass or fall on the general aver:ge obtsined
by the students on first term and on final term examinations.
The same test results wers analyzed by a pattern or profile
analysis teohnique to yield one type of actuariul prediction
of success or fallure on the seme oriterion. Point-biserial
coerficients of correlation snd multiple reazression equations
were 2180 derived to yield a third prediotion, also actusrial.
Of secondary interest wus the prediction of achleveszent in
Mathemetics, Physics, and Chemistiry, by the multiple regres-
sion equution calculated for ¢aoch of these oriteria,

A oomparative study of the predictive esfficiencies
of the three technigues und their comdination prediction, when
coneidering all the prediotions of the genersl averaze that
were msde, hag shown that the Clinical method of group
test appraisal snd resulting predictions wes strikipgly
"vioctorious” in terms of the number of times it defeated the
other technigues in the ocompetitive task of forecmsting puss
or fail for each studsnt. ™"hen the study of the rosults is
limited to those instsnces whare oll technigues could be
applied to the data, the Clinicul technique's efficiency was
not as impressive, although it still led the Multiple Regres-
sion Bquation and the Profile Analysis in the prediction of
the pass group; 1t was defeasted by these two methods on
jdentification of the feil group. The Clinicel method
egualled the Combination prediction of both pass and fall,
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It ssems that in such a setting as the Faoculty of
Salence, under the present admission =2nd academic praoctices
or policies, thet the Clinical appruisal of post-sdmission
group test results is & useful method, due to its flexi-
bility, its esdaptability, ites eocnomy, and its predictive

acouraecy.



