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Examination of the abilities required for sucoess in various
fields of endeavour shows that eaoh meagureable aptitude is uea-
ble in a number of ocoupations and hence it is economical to oons-
truct standard test batteries from which it is possible to get
soores indicating an individual’g expected suoccess in a number of
ocoupations by utilising the test scores. There are several meth-
ods of utiliging the test soores for olassifying the indivldual
and these methods are briefly disoussed here. From the literature
it is farther observed that most of the aptitude tests developed
in India are in a developing stage and aven with respect to other
tests of foreign origin not much systematio work has been done as
far as differential predication is concerned. Finelly, the predi-

otive validity of the Aptitude Test Battery for Differential Pre-
diotion which is developed here ig briefly discugsed.

In a vocational or educational guidan-
ce sitvation itis not sufficient to indicate

for success in varicus fields of endeavour sh-
ows that each measurable aptitude is usable

ina bar of occupations and hence it is

that an individual p certain

of Verbal ability or Mecbanical aptitude or
Spatial sense. The counsellor has to find out
how far the candidate is competent in terms
of his abilities, to succeed in specific subjects
or fields of study or occupations. For this
purpose the pattern of the existing abilities
as present in the individval, is important be-
cause success in any educational or vocation-
al field depends upon the specific combinat-
ion of different abilitics,

Examination of the abilities required

cconomical to construct standard test batter-
ies from which it is possible to get scores
indicating ap individual's expected success for
a pumber of specific occupations by suitably
utilising the test scores,

Differential prediction is the evaluation
of an individual's relative chance of success
in two or more fields of endeavour with the
help of a common battery of tests. In the ac-
ademic career of a student, there comes a
time when he has to think ‘‘for what occu-
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pation or educational field am [ best fitted?"
as is very aptly summarised by Bingham(l937).
Hence, it is but natural that the parents as
well as the young people themselves want to
know, as accurately as possible, the require-
ments in the various professional trainings
and the clues towards probable achievement

in field or fields of ambition.

This problem of fitting the right type
of person to the right type of vocationel or
educational field is also considered from ano-
ther point of view by several educational
institutions. Different insiitutions have to face
the problem of choosing, from among the
applicants, a group who as per all expectat-
ions shows the greatest promise. For this re-
ason they restrict admission to these who do
not seem to show signs of success to an ade-
quate degree in the field concerned. To dete-
rmine this, special aptitude tests as well as
tests measuring previous educational achicve-
ment are generally used,

Personnel selection and educational
guidance usually go hand in hand. The process
of ascertaining a condidate’s fitness to under-
take a course of professional training is in
praclice the same whether it is for either sel-
ection pusposes or for providing individual gu-
idance as is stated by super (1962).

“In either instance it is desirable as a
first step to appraise the individual’s rec-
ords of accomplishment in the subjects
be has studied and his performance in
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tests of scholastic aptitudes and from the
se data to estimate the probability tha
he is capable of masteriog courses of study
in professional levels”,

Thus, the trend in aptitude testing so
far has been directed towards the measurment
of specific abilities by a battery of tests and
the judgement is based on the obtained patt-
ern. The underlying principal is, as stated e2-
rlier, that each measurable aptitude can be
used in predicting the success in a number of
different fields. Hence, such tests will not
only help the student in detecting whether he
(or she) is suitable for a particular course,
but will also help in deciding which course is
least suitable for him and what are the prob-
abilites of his success in different ficlds. Again
these tests can also be used for obtainiag ma-
ximum efficiency in situations where each in-
dividual may be eligible for several assignm-
ents.

Fer the best utilisation of the inform-
ation obtained through administering a batt-
ery of tests, several statistical methods are
available and these methods are bricfly discu-
ssed here.

Methods used in Differential Predic-
tion :

After obraining the scores of the can-
didates on different tests included in the batt-
ery, the counsellor faces the problem of inter-
pretiog the scores. Though the subjective jud-
gemeat given by aw expert counsellor is proved

to be correot in many instances still it is
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always better to have an objective check in
this respect.

Of the several methods for classifying
the individual into a suitablc group on the
basis of his scores on the tests included in the
battery the more important and popular ones
are as follows : (A) Regression Analysis (B)
Discriminatory Analysis and (C) Profile Ma-
tching. A brief description of these methods
is presented below.

(A) Regression Analysis : This method
requires data from several groups, where each
group undertakes one particular educational
or vocationsl training course, The battery of
tests in question is administered op all these
groups of candidates and seperate regession
equations are developed for each of the gro-
ups separately on the basis of the available
measure of success in that particular field for
them. Now when a particular candidate com-
es for advice, this battery of tests is adminis-
tered on him and by using the regression coe-
flicients ite scores are obtained
for separate field on the basis of the test sco-
res. Each of these composite scores is the ex-
pected score of the candidate indicating succ-
ess in that field, Unfortunately these compeo-
site scores are not directly comparable as the

distributions of the criterion scores (measure
of success) in different ficlds may vary. So
the counsellor faces the problem in deciding
which one of the composite scores indicates
the best performance on part of the candida-
te, This problem, however, can be solved by

getting the distribution of composite scores
for each group and dividing it into several
parts on the basis of the standard deviation.
Letter grades can be given to these parts wh-
ich are directly comparable.

(B) Discriminatory Analysis ( Identifi-
cation) : Tnis method is applicable when the
problem is to assign an individual to one of
a finite number of groups on the basis of a
st of measurements of the individual in qu-
estion. Suppose there are p tests included in
the battery. The problem is sirplified under
the assumption that the joint distriburion of
the scores on the p tests is a p-variate norm-
al in each of the groups in one of which the
individual is to be classified, For 2 satisfac-
tory solution of the problem we need to kn-
ow the following :

(1) The mean values of all the tests used in
the battery for each of the groups.

(ii) The variance-covariance matrix among
the test scores.

(i) The proportions of the individuals bel-
onging to these groups in the common
population to which the candidate in
question belongs.

When all the above information is av-
ailable for each group a linear discriminaot
score ‘S' (which uses all the statistics menti-
oned above) can be obtained and then the
individual is assigned to that group for which
this discriminant score is bighest, 1t can be
proved that when the decision is based on the
discriminant score, than frequency of wrong
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identification is at a minimum,

When there are only two populations,
then only one comparison is involved aud he-
re the decision can be taken by computing
the difference score S;—S,. This gives the
linear discriminant function as derived by Fi-
sher. Rao (1965) suggests that individual
discriminant score should be computed even
when the problem is to assign the individual
in one of the two groups since they are more
informative.

It should be noted here that some di-
fficulty crops up when the battery consists of
aptitude tests only. Though it is claimed that
aptitudes ace independent of training or expe-
rience, yet it is observed that the tests gene-
rally included in the aptitude test battery me-
asure something which may change to some
extent due to training and experience. Beone-
tt's study of the effect of previous training in
Physics upon the scores on his Mechanical
Comprehension test can be quoted in this rese
pect. In this he states that, **315 applicants
for defence-industry answered a question cop-
cetning previous training in Physics. The 220
persoas who had such tsaining made a mean
scere of 41.7 while the 95 reposting no trai-
ning made a mean score of 39,7 (cf. Buros,
1959).

Naturally it becomes a problem to get
a group mean of the aptitude tests, The ques-
tion is whether the mean should be obtained
on the basis of the freshmen or on the basis
of the scores carned by those who have com~

pleted the course and hence do not belong to
the group, But at the same time it can be
noted that the scores made by the members
of the group after completing the course will
be different from what they would have scor-
ed without the training.

The problem of getting group mean can
be solved in the following way, In case of
educational training, the scores of those ad-
mitted in the course can be obtained and they
are followed throughout the training period.
Only the scores for those persons who succe-
ssfuly complete the course may be taken into
account while computing the group mean. fa
this way one can eliminate the training effect
on the score if such effect exists. Here, the
only difference is that instead of administer-
ing the tests on the successful candidates at
the end of training the test is administered on
the same group at the begioniag of the
course,

Now the proportions of persons in
different groups into which the individuals
are to beclassified in the commoa population
can be obtained by getting the numbers of
fully pleting ditferent cou-

rses among those who are comiog for guida-
nce. For example, the proportion of students
(successful) in the Science strcam of the
Higher Secondary Examination can be obta-
ined if the ber of stud: futly
passing the Higher Secondary Examination
from among the students reading in Class
VI can be obtained, if it is desired to prov-
ide guidance to the students at the Class VIII




DIFFERENTIAL PREDICTION OF SUCCESS 49

fevel. These numbers can bo obtained by just
following the students for four years after th-

¢y are promoted to class VIIL

(C) Profile Matching : For applying
this method the average scores on different
tests included in the battery obtained by diff-
erent professional or educational groups are
1o be known, When thesc averages are plott-
od against each tests and these points.are jo-
ined we get the typicel profile for that group.
Now the individual seeking guidance, can be
put in that group with which his pattern of
scores matches most. The index of pattern si-
milarity can be obtained by using any one
of the several methods suggested in this co-
nnection as it has been emperically proved
that all these matoods are equally good (He-
Imstadter, 1957).

As stated in connection with Discrimin-
atory Analysis the averages of the scores on
the tests should not be obtained by administ-
ering the test at the end of the course. Insted
these tests should be administered at the be-
ginning of the course, and when they have
completed the course the scores of those who
are success(ul are only taken inte account
for obtaining the group mean,

Aptitude Tests Batteries available
for Differential Prediction :

A brief description of several represen-
tative tests used for differential prediction
and relevant information regarding their vali-
dity is presented here,

(1) Differential Aptitude Tests Battery (Psy-
chological Coruomion) : It is one of the mo-
st popular multiple factor test baficries. Tt
consists of seven tests—(a) Verbal Reasoning
(b) Numerical Ability, (c) Abstract Reason-
ing, (d) Space Relation, () Methanical Rea-
soning, (f) Clerical Speed & Accuracy and
(h) Languags Usage. * The score obiained
with the battery is highly related with the
grades obtained as College freshman. Out of
the seven tests usea In Ine batlery tne ones
of Verbal Reasoning. Numerical Ability. and
sentence part ol the Language Usage serve as
good predictors of grades obtained in English
Mathematics, Science & Social Studies. The
Clerical Speed and Accuracy test has good
predictive ability with respect to courses like
short-hand and like
book-keeping, business, arithmetic, physical
education, health, home economics and music
the sentence test often shows high predictive
value. However, Buros ( 1959) states “Despite
the extensive validity coefficients for separate
DAT sub-tests, the differential validity of the
tests in predicting various criteria is stlll wit-
hout substantation”.

typing. For courses

(2) General Aptitude Test Battery : It conta-
ins 12 tests and factor analysis has reveled
that there are nine factors operating in the
12 tests, These factors are as follows (G) In-
telligonce, (V) Verbal Aptitude, (N) Numer-
ical Aptitude, (S) Spatial Aptitude, (P) Fo-
m Perception, (Q) Clerical Perception, (x)
Motor Coordination, (F) Finger Dexterity
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and (M) Manual Dexterity, Validity studies
are being continually carried out for improvi-
ng this battery. Several research studies hgve
been conducted by various investigators and
according to Buros (1959). *'On the basis of
the statistical findings and other considerati=
ons, critical aptitudes are selested for the
occupations aund cuttiag scores determined for
each aptitude, This is done in such a way as
to eliminate about one-third of the individu-
als, An attempt is made to fit the occupatio-
s into already established occupational-o pti-
tude pattern”, The statistical methods adop-
ted in the validity study or in setting up the
cutting points are usually critisized by many
reviewer of the battery. They poiot out that
carefully designed factorial studies based on
a large amount of data are needed to verify
the factorial structure of the test battery.

(3) SRA Primary Mental Abilities : This ba-
tiery containg tesis applicable at three differ-
ent levels classifed according to age and sch-
ool grade. At each level the battery is capa-
ble of yielding scores on five dimensions, It
has been obssrved from the validity study the
at the V and R scorcs are most reliable and
bave the highest validity coefficients. With
the ordinary school examination marks or
college grades the test scores are not so high-
Iy related,

(4) Holzinger-Crowder Unifactor tests ; This
battery is composed of mine tests which can
be grouped into five categories according to
the dimension or factors measured by them,
These categories are verbal spatial, numerical

reasoning, and scholastic aptitude.

In order to .study the validity of the
several factor scores they were correlated with
high school grades, ratings given by 1eachers
and with the performance on several availa-
ble standardised tests. Most of them are con.
current validites and a few of them measure
predictive validity. On the basis of the obta-
ined validity coefficients, different formulas
with different sets of weights have becn dev.
eloped for predicting success, e.g., schievem.
ent in science, achievement in social studies,
achievement in Bnglish, achievement in Mat-
hematics etc, This battery can be profitably
used for educational guidance, A score for pr-
edicting geberal scholastic aptitude can be
derived from the factor scores and correspon-
ding I. Qs can bs estimated,

(5) Yale Educational Aptitude Tes; battery :
This battery has been mainly desigaed for #i-

d tonal id in schools and co-

ding g
Heges. It includes seven tests and is suitable
for geades 9 to 16. Differential validity of
cach pact has been checked mainly against
grades in the appropriale college groups and
these coefTicients are generally high. But wh-
ile correlating with appropriate courses the
coefficients are gencrally under,20, Available
data on validity indicate unusal promise fof
diffecential prediction of accademic perform-

ance tn broad carricular areas,

(68) Guilford-Zimmermann Aptitude Survey
This battery is composed of saven tests (i) Ve-
tbal Comprebension, (ii) General Reasoning,
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(ili) Numerical Op (1) Perceptual
Speed, (V) Spatial Oricutation, (VI Spatial

can be obtained from three subtests, viz.,
Abstsact Reasoning, Numerical and Verbal
fuded in the battery, Detuiled validity data

visualisation and (V1) Mechanical Knowl-
edge. Results from the factor avalysis perlor-
med indicate thet the tests are more or less
factorially independent, But nothing could be
said about the predictive value of this battery
as the validity study has been onducted on

a very small sample.

(1) Flanagan Apiitude Classiffication Test :
The battery is newly constructed and consists
of thirteen tests, The validity study of this
battery was conducted on 1000 students and
it was found that there were a few tests in
this battery which could predict college grad-
es. High validity coefficients are observed
with respect to electrical work, structural and
mechanical work, A revised version has rece-
nily came out with sixteen apti hlde tests,

(8) Differential Test Bartery : There are tw-
¢lve tests in this battery and these could be
classified into broud seven eategories, (i) Co-
mpound Series Test, (ii) General Ability Test
(Verbat), (iii) General Ability Test (Numer-
ical), (iv) Geseral Ability Test (Perceptual)
(v) Shape Judging Test, (vi) Mechanical
Comprchension Test and (vii) Speed Test,
Validity study of this test is done in small
scale and the obtained result is encouraging.

(9) Academic promise Test s Seven scores,
viz,, (A) Abstract Reasoning (BY Numerical,
(C) Non-verbel total, (D) Langusge ussge,

(E) Verbal, (F) Verbal tots! and (G) Total,

for schools of different types are given in its
manual. Validity data involving prediction
over three or four months are encouraging.
Generally individual scores may be found
more revealing than their sums.

(10) Employee Aptitude Survey : This battery
consists of ten short and mutually independe-
nt tests, The time-limit for each of the tests
except the last one is five miuutes and for
this last one it is ten minutes, The validity
data contain 270 cosrelation coefficicnts sev-
eral of them are in conaection with job per-
formance where supervisors rated their subo-
rdinates into wpper and lower groups on the
basis of overall job performance and using
this dichotomised criterion biserial and tetra-
choric coofficients are caloulated.

(11) Multiple Aptitude Tests : This battery
consists of nine tests, viz., word meaning pa-
ragraph meaning, language usage, routine
clerical facility, arithmetic reasoning, arithm-
etic computation, applied science and machine
and space relation. The technical report con-
sists of three chapters on validity
concurrent and predictive, There are sixty-
thres tables and forty-two graphs for occupa-
tional groups describing the validity coeffici=
ents. No multiple correlations are reported.

uct,

There are other test batteries but most
of them lack proper validity stody thongh
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the results obtained with them on small-scale
studies are encouraging. Tn addition to these
American Tests discussed above there are sev-
eral test batteries developed in India or adap-
ted foreign tests to suit Indian conditions. A
brief description of these test batteries is
given below,

(1) General Aptitude Test Battery : This te-
st was originally standardised by the U.S. De-
pantment of Labour, and in fndia, Singh of
Gujarat University is stundardising it.

(2) Vacational Counselling Test Battery (Eng-
Il‘sh) . This test battery is compiled and ada-
pted by the Bureau of Vocational And Educ-
ational Counselling of Calcutta, Eight tests
have been adapted from the Differential Ap-
Litude test battery, The full battery consists
of 4 verbal, 2 numerical and 4 spatial tests,
The total grades obtained by pupils in publ-
ic Senior Cambridge Examination have been
correlated with stanines obtained on relevant
subtests of this battery,

(3) Educational Counselling Test Battery-
(English) : This battery consists ol several

ductive R (iv) Deductive R g
(v) Spatial Reasoniag, (vi) Perceptual Speed
(vii) Pinger Dexterity and (viii) Rote Memo-
ry. Correlations between test scores and sch-
ool achievement were calculated and the obt-
ained values range from+- 45 to+.66.

(5) Shreni Vinpask Pariksha : This is an
adaptation of the Differential Aptitude. Test
Baitery of the Psychological Corporation, Tt
consists four tests in Bengali viz,, Numerical
Ability, Abstract Reasoning, Verbal Reaso-
ning and Scientitic Aptitude. The first and
the last tests have been administered on more
than 4000 students while the other two tests
were taken by 1500 students, Though the
tests have been administered on such & wide
sample it is unfortunate that no validity stu-
dy has been reported so far except in case of
the Scientific Aptitude Test,

(6) An Apritude Test Battery for Differential
Prediction : Form the descriptions of different
aptitude lests which are in use in india, it
is clear that many of them are only in the
developing stage and they need improvement,
It can be seen cven for the foreign tests

subtests for each of the di i )
e, g., there are 7 for verbal, 6 for numerical
and 4 for spatial sense, This battery is being
standardising by the Bureau of Vocational
and Educational Counselling of Caloutta.

(4) Predictive Battery of Differential Schol
astiic Aplitude : This test battery is available
in Hindi and Marathi, It consists of eight
tests (i) Numerical test, (ii) Verbal, (iii) In-

di 1 here that as far as differential
prediction is concerned not much systematic
work has been done, Cosequently it was felt
that a battery of aptitue tests for purpocs
of differential prediction if developed in
India would be more helpful to our students
instead of adapting one of the available
ones.

Considering the need to develop an cific
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cient tool for making differential prediction of
succes at the class VIH level at the end of
which the students arc to be allocated to
different streams of study it, Mukherjee
(1965) has constructed a and standardised a
test battery for that purpose in Bengali,
lauguage. This test battery consists of ten
diflerent tests, xiz., (i) English Spelling, (ii)
English Usage, (iii) English Comprehension,
(iv) Matching, (v) Coding. (vi) Adstract
Reasoning, (vii) Verbal Reasoning, (viii)
Mathematics Knowledge & Aptitude, (ix)
Scientific Knowledge & Aptitude and (x)
Mechanical Comprehension, These tests were
tuice revised on the basis of item analysis
until they reached the linal form,

In order to find out the diflerential
validity of the final version of this battery,
it was administered on a group of 1048 stu-
demis reading in class VIII in ditferent schoo-
Is at Calcutta, The academic performance of
these students were recorded upto the Higher
Secondary Examination which was held after
3.5 years. The students upon whom the tests
were administered at class VII1 were diverted
mainly into three streams of study, viz,, Sci-
ence, Humanities, and Commerce. Separate
gression eq loped for these
three streams with the Higher Secondary Ex-
amination marks as the criterion after divid-

were d

ing the students sex-wise. The multiple corre-
lations ranged from-.55 to 4.71. All these
coefficients were significant except one which
was very close to the significant value, Reg-

ression equations were also devefoped by tak-
ing the school examination marks as criterion
and the multiple correlation as high as +.88
was oblained there, Expectancy tables show-
ing the relation between aptitude scores and
academic performance at different ranges of
the aptitude scores were developed and the
results were encouraging.

Conclusion :

From the above discussion, it is clear
that ample research work remains to be done
about the predictive and differential validity
of the numerous aptitude tests developed so
far,

One point may be added here that in
the usual type of validity study only the ap-
titude tests are taken into consideration, But
while predicting academic success one should
not rely upon the results obtained with apti-
tude tests only. Past record on achievement
tests, (usunlly the school examination mmks)
should also be taken into account. It is obs-
erved in another study by the authors with
the aptitude test battery for differential pre-
diction that validity coefficients are signific-
antly increased if school examination marks
are considered along with the aptitude test
scores Chatterji and Mukherji (1970). It is
also perhaps true that interests and persona-
lity traits should also be taken into account
to increase the accuracy of prediction. Furth-
er research should be done in this direction,
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