EC 074 127 : : TM 002 490

AUTHCR. " Fincher, Cameron

TITLE _ The Advantageous Uses of Part-Whole Correlations for
the Reduction of Standardized Test Batteries.

PUE DATE 26 Feb 73

NOTE 12p.; Paper.presented at annual meeting of the Natl.
Council on Measurement in Education, AERA (New
Orleans, La., Feb. 25-March 1, 1973)

PRICE MF-$0.65 HC-§$3.29

IPTORE *Achievement Tests; *College Entrance Examinations;
Computer Programs; Educational Research; *Predictive
Validity; Speeches; *Standardized Tests; Testing;
*Test Reliability

ICENTIFIERS GAT; *General Achievement Tests

ABSTRACT ‘

To find an acceptable way of reducing testing time
- withcut altering the administrative use of admissions tests, a study
was conducted to test the prediction that scores on subtests of the
General Achievement Tests (GAT) in Social Studies, Natural Sciences,
and Mathematics could be used to predict the total test score. All
. answer sheets for 1000 subjects (250 male and 250 female) who . had
© previously taken the tests were rescored for part scores on the two
sections of each test. Pearson product-moment coefficients of ,
correlation were then computed by sex for the two subtests and the
total score on each of the three GAT tests. Regressicn equations were
then derived from the correlations and used for the prediction of
total scores made by subjects in the cross-validation sample.
Correlations were then run between the predicted total scores and
obtained scores previously recorded. Results showed that none of the
original part-whole correlations exceeded +.95. The study findings
resulted in discontinuance of the complete GAT tests at a four-year
urban college. Each college applicant took only the 15-minute
subtests on the three tests, and a total score in scale-form was
predicted thereby for use in the admissions process. This reduced the
testing time for the GAT from 120 to 45 minutes. The conversion of
subscores into predicted total scores was part of the -
computer-scoring operations for the admissions test battery. It is
concluded that the disadvantages of reduced reliability were offset
by the advantages of reduced testing time. (DB)
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The Advantagecus Uses of Part-whole Correlations for
the Reduction of Standardized Test Batteries

Cameron Fincher

University. of Georgia

The purpose of this paper is two-fold. It seeks first to report
a study involving part-whole correlations for the reduction of a test
battery and second, to discuss some of the reasons why the study was
conducted. In the latter seﬁse; the paper shounld lend further credence
to the belief that too many decisions in psychological and educational
testing are made for reasons which are exterior to the prgfeési0ﬁ31
and technical aspects of testing.

The purpose of the study itself was to capitalize on the well-
known spurious effects of part-whole correlations fﬁr the reduction
of a lengthy test battery used in admissions testing. The problem
was imposed by conditions that prohibited the elimination of any
teéts from the battery and by the necessity of finding some practical
way of reducing the total amount of testing time. In brief, the
problem was simply one of finding an acceptable way of reducing
testing time without altering the administrative usé of specific

tests involved in the overall admissions process.

Réasons for the Study

The necessity'af the study arose from administrative-legal-
political decisions that had T%ﬁt]é to do with testing principles
and even less to do with education. The study is, to no small

extent, historical in its content but not in its implications. At




the time it was conducted in 1963, it was not possible, or advisable,
to publicize the findings or their implications.

The institution in which the study was ccnducted‘was a public,
four-year urban college with degree prcgram%'in arts, business, and
science. The college had just recently undergone a major shift in
admissions policies, moving rapidly from -an Déen=dggr institution
to one with ungsua??y stringent admission réquirementsg* At the
time of the study, %t was under an injunction from the Federal courts
not to discriminate against minority group member%.

The battery of tests used for admission purposes was originally
chosen for its "shot-gun" validity. It was expected that as the |
separate tests were analyzed, they would be eliminated if they did
not contribute significantly to the prediction of academic grades
and to the admissions decision itself. Much to the chagrin Df)thDSE
in charge of the testing program, it was discqvered later that the
use of specific tests as an admissions battery had created a lega1A
precedence. This implied, in turn, that tests should not be removed

from the battery until such time as it was legally permissible.

Scoring Test of Mental Ability: Gamma Form, (2) Cooperative General
Achievement Tests, (3) Cooperative English Expression Test, and
(4) Nelson-Denny Reading Test: Revised Edition. In addition to

- this. four-hour battery of tests, beginning freshmen app1icant31wére

" *Those desiring to hear this particular story should read Thomas F.
McDonald, An Investigation of the Effects of a Rapid Transition from
"Open-door™ to "Selective” Admissions. ~UnpubTished doctoral dissertation,
Michigan State University, T966 and Cameron Fincher, "Changes in

Institutional Characteristics as a Function of Selective Admissions"

in:-Clarence H. Bagley (Ed:) Research on-Academic: Input. Association

~of Institutional Research, 1966, pp.. 177-183.




required to present scores on the CEEB-Scholastic Aptitude Test (SAT).
To say then that the total amount of cesting time was appreciable is

to understate the case.

Rationale and Procedure

The rationale for capita1i;ing on the spurious effects of parts
whole correlations was based on the belief that a high degree of
corre]aticn‘bétweeﬂ a subtest and a total score may be spurious
but not necessarily meaningless. If the correlation was high
enough and proved out in a crassavaiidation, it could justify the
substitution of the part for its larger whole.

Three of the tests in the admissions battery suggested by
virtue of their composition that a subtest score might be used to
predict the totaT'score, thereby eliminating the administration of
the Tonger subtest following the first. The tests in question were
the General Achievement Tests (GAT) in Social Studies, Natural
Sciences, and Mathematics. The first section of each test required
15 minutes for administration and dealt with terms;:coﬂcepts, and
génera? information; the second section had a time limit of 25 minutes
and measured the subject's ability to cgmprehend and 1nterpret
written materials in that particular field,

The thought had occurred ear11er that a ccrre1at10na1 ana]y515
of the EAT could throw 1lght on the reTat1ve 1mportance of factual
subject matter tests as Dpposed to those purpart1ng to measure
developed abilities or critical read1ng skills. Educat1ona1 Testing
Service had at that time pushed rap1d1y ahead with tests of developed

ab111ty, w1th some cr1t1cs left be119v1ng that the maJDrity Df var1ance




" might be accounted for in terms of general reading ability. This

possibility was related further to the belief that differential
prediction was more 1ikely through tests of fairly specific variance
and that the GAT subtests dealing with concepts and terms might

be combined in multiple regression equations to a better advantage
than their total scores. Indeed, the specific prediction was made
that the subtests dealing with concepts would correlate Tower

among themselves than the subtests dealing with the comprehension
and interpretation of written materials.

To test the rationale, two samples were drawn from the pool
sisted of 250 male applicants to the college ané 250 female appli-
cants, giﬁing!a total of 1000 subjects in the study. A1l answer
sheets were rescored for part scores on the two sections of each.
test. Pearson product-moment coefficients of correlation were
then computed by sex for the two subtests and‘the total score on
each of the three GAT tests. Regression equaﬁi%ﬁs were thenrderived
from the correlations and used for Ehe;pké&ictioﬁ of total scores
made by subjects in the cross-validation sample. Correlations were
then ruﬁ between the predicted total scores and obtained total scores
previously recorded for the subjectS; If the correlations betweén- |
predicted and obtained scores proved sufficiently high, it could

then'be'determiﬁedehefher the'part scores could be used in substi-

‘tution for the total scores.

Ané]ysis of the Data 7
_The inter-correlation of subtest and total scores on the GAT
produced a 9 by 9 correlational matrix er each sex.  The correlation




caefficieﬁts, means, and standard deviations are presented for male
students in Table 1 and for female students in Table 2. As will be
quickly seen, the part-whole correlations in the tables are quite
| substantial but do not always exceed +.90. .

The inter-correlations among %he concepts subtésts'range from
+.42 to +.64 and may be contrasted with the range of +.532tc +.67
for the reading or comprehension and interpretation.subtestsi The
range for total scores is slightly higher, running from +.53 to
+.78. As would be expécted,-the three concepts subtests correlate
substantially with reading subtests but not as high as they do With
their own total scores.

From the coefficients reported in Tab1es 1 and 2, regression
. equations were derived for the predictior of taotal scoras for subjects
iﬂrthé cross-validation sample., The ccrréiations between predicted
scores and obtained scores are reported in Table 3, éTDng with the
means and standard deviations of the predicted and obtained scores.
The coefficients for the three tests by sex range from +,912 to +.957
and may be compared favorably with the original part-whole correlations
on which they'are_basedi None of the original part-whole correlations
exceed +.95 and for females on the Natural Science Test, the original
éaré-who]e correlation was as low as +,91. This suggests that for
purposes of prediction the derived equations are remarkabTy accurate
in predicting total scores from the concepts subteet a f1nd1ng further

reflected in the means of pred1cted and obtained scores;

Results and. Outcomes 7
The resu1ts of the study were sufF1;1ent1y encgurag1ﬁg to dis-

continue the adm1n1strat1on of the comp1ete EAT tests‘ Each'app1lcaﬁt'




to the college was required to take only the 15 minute subtests on
the three tests and a total score in scale-score form was predicted
thereby for use in the admissions process. This reduced the testing
time for the GAT from 120 minutes to 45 minutes. The other three
tests in the admissions battery continued to be administered as they
had been. _

The decision to use a predicted total score was a silent one.
The conversion of subscores into predicted total scores Qas bui]t:
directly into the computer-scoring operations for the admissions
test battery and no reference to subtests made. Scores for appli-
cants taking the tests were reported without indicating in any way
that the subject had not taken the complete GAT tests, and the
practice becamé}routine until the admissions test ba?tery was dis-
continued. At no time was the practice questioned by applicants
taking the test or detected by those using the test results for
selection purposes. The most noticeable nutcome was a. compliment
to the testing staff for becoming more efficient and for administering

the tests more rapidly.

Implications and Discussion

It is readily conceded that the reduction of testing time cén
alter appreciably the reiiabi1ity of tests administered Séparateiy '
and indepenﬂent1y; ,Itrwa§ bé1ieVed, however, that since the subtests
would ccntiﬁué to be adm%ﬁiStefed és éart of a baftefy,_the disadvan-
téges of reduced reliability wéuid be offset by the practical advan-

tages of reduced testing time. ‘There ‘was also the expectation that




the subtests would continue tc contribute to predictive efficiency
even thaﬁgh their respective reliabilities were inadequate for
purposes of differential diagnosis. Neither questions of predictive
effﬁciency nor differential diagnosis were particularly acute,
however, The test results were used primari?y for a global assess-
ment of the applicant’'s ability to successfully complete degree
requirements.

More direct1y; the study indicates that.partawhOTe correlations
should not be dismissed simply because of their spurious effects.
If part=wﬁo1e correlations are consistently high, as they were in
this study, they would suggest not only that theré is considerable
redundancy in testing effort but that there may be definite ad-
vantages in making use of those correlations. The implications,
therefore, are that in test batteries rot used for diFfeyentiaT
diagnosis, similar modifications might well be in order. |

Less direct are certain implications that the inter-correlations
among tne sect%ans of the GAT might have. The correlations between
scores for the concepts and terms sections and thdse for the compre-
hension and interprétation sections are suggestive of the ré1atiohships
' thaf are found between general cancepts on the one hand and general
skills of critical reading on the other. The inter-correlations are
Tow enough- to suggest that comprehension and interpretation are
Fa1r1y 5pec1f1c to the F1e1ds of social stud1es, natura] sciences, and
mathematics but high enough to indicate the high degree of redundancy
- when all three tests were used. Given the ease with which_vocabu1any

and general concepts can be measured, plus the highly suggestive data




that they predict rather well performance on the comprehension and
interpretation sections, it would follow that the testing of specific,
factual content is not necessarily undesirable. There may well be
occasions when it would be the better part of wisdom to test what is
so readily available.

The most important implication, however, is that when tests are
used in écnjunction, their iﬂter-re]étions should be studied carefully.
Multiple regression techniques emphasize the importance of inter-
correlations among predictor and criterion variables, but may place
too heavy a bufden on the criterion variables. Not any should the
combination of predictor variables be based on empirical relation-
ships but they should be subjected to more intensive 1og1cal ana1y515
than they have usually received, |

Finally, no rationa1izatian is offered for the "secretive" way -
in which the predicted total scores were implemented. The way 1in
which the matter was handled is to be neither condoned, condemned,
nor recommended. Quite fortunately, the question of the "legal
validity" of ‘the predicted scores never arose. The administrative-
tegal-political conditions surrounding the study éventua11y diséoTved
and there was never a need to justify the action either legally, pro-
fessiona?1y, or téchnica11yi It-is a striking reminder, honethe]ess,

straints but to an increasing number.oF 1ega1-pa1itica1 entanglements.
Coping with these conatra1nts and entangTements is not now as easy az

it was in 1963
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