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. Ieﬂuas associatad wit¢h *ha ACT (Amevrican College
‘Tﬂsting) Assassa2n* Prograa illustratec *he read *o0 assess collega
entrance exaainations in *erms of *he variaty of coamon pr=dictiva2
‘uses such as es*iga*ion of €first year grade point average (GPR), 5T
chances otwobﬁaininq a C avarage after certain semesters cr in

specific coursez. Tes* devalopers shouwld alsc be concerned with *he

-Giverstty of qrouos and collegas 20 te tested. The p*oblels
‘.rofnssional schoole face illuetrate *he need ¢o exasmine ¢he
relationship be*wean the pradiceor. (teet ecore) and *he success

factor (usually college GPA). Althoudh “ests ars developed ¢o spread-

.students over a vide scals, pvofossioral 3chcol--candidates score

ithkin a nar-ov range, thus- affecting tha\pradictive ability o>f *he
p)

tests; the _same TNAFTOw Tanga problem applies to grades. Other
-<g:§ﬂTE‘ion issues should be coansidered--hidden variakles.in collage
dmissions, use of first-year GPA as the sole criterion,
spacification of the m2asure used to predict relaticrships:
.consequences cf misclassification; “eet bias; and inabil‘ty )
=Wk Sure nonacademic skills. In summary, a predic*tive decision is -
actical orly when its various possible uses, misuses, and
lationships to ultima*e goals are coﬁsidered. (CF)
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This paper is intended to address itself to a seemingly straight-

forward 1ssue--namely, "Can the predictions of academic success currently .

achieved with national colléges admission testing programs be improved?"
This question, however, is deceptively simple; and it begs for ampli-

fication and elaboration. Indeed, it seems to us that the question

cannot be addressed meaningfully without a consideration of at least,

several . issues pertinent to the validities of college admﬁssion testing
!

‘programs. when data elements in those programs are used QL predict

~. —_

‘academic attainment. In this presentation, therefore, we consider the

prediction question in light of several general issues including: (1) -

objectives and purposes of pre&iction, (2) predictor and criteria consid-

erations, (3) utility-and prediction .and (4) other considerations. B

Althougﬂ thes; aspects of the prediction quesgion are by no means pertinent
only to testing féi§;ed to college admissions concerns, this paper will r &
E . . . -
concentrate solelj onttegting in that context. N ) o
‘ .. - Objective and Purposes of Predictors o o -
| The immediate chailenge f::ing those who would seek to:improve __‘

the criterion-related validities of college admissions tests, where

- *Thin paper was presented at a symposium entitled "Can. Predictions of -
: Academic Success Be Improved?" at the Annual Meeting of the Nat:,onal
Council on- Hea:nrenent in Education, San Francisco, California, Apri
1979, se of the ' s iscussion of several
;. ‘ ‘ tly‘;those-issnes and thexr'
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"academic success" is the criterion, is to further define the objective(s)
of pfedic;ion. One might address the question "Can predictions of
students’ academic success in college be improved?" simply by investigating
approaches to increasing the magnitude’of a correlation coefficient
relating test score performance to overall coliege grade—point average

(a common approach in many prediction studies). Such an approach might

be reasonable, but it is all too often rather simplistic, shortsighted,

and misleading.

Although. college admission tests are popularly viewed as ga;inﬁ;hs\\
their primary (if not single) purpose the prediction of student perf;rmance
and the consequent selection of students, such views are not only greatly.
exaggerated, they are rather inaccurate. Even in those instancgs when
prg@i;&ive dat;“bgsed on tests are used in the selection process, test
scores are seldom, if. ever, used és the sole criterion for selection.

Also, college admissioné tests are used fo: a variety of purposes, many
of yhich involve a predic%iod function and some of which do not. . By way
of illustration of the predictive uses, several examples of such uses
are cited below following a general déséription of a cg}lege admissions

-

program, the ACT Assessment Program.
‘ The ACT Assessment Program is a multi-purposé~a§sessment battery
containing four ability tests, an interest inventory, and an approximately

200-1ten Student Profile Sect1on aimed, in part, at describing prospectlve

'college stndents and‘§l€1r needs, 1ndependent of test scores. The four

tests: Englxshfﬂsage, Hath Usage, Social Studies Reading and Natural

ASciences Readxng, are each hxghly cutt1cu1un-re1ated The Program is

0 'tctﬁﬁiéhl-and intetpretive documents .and
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services including various research servicet used to assist colleges and

. .

students in predicting the academic syccess of students prior to enroll- -

ment in college. : ‘ V .

'\ : E - ’Ong'éoai of college admissions te§tiﬁ;i%%6§fﬁﬁ§“i§"tﬁ;ﬁ?dyide"' ‘

. - colleges with information on‘the pe;formances of present students which . .
they can generalize to future students. BecaJSe’colleges'differ on many ~ '

important characteristics, as do the groups of students who attend those

colleges, the acquisition and use of such information is of necessity, e

an individualized matter for the college. Accordingly, ACT provides

- Research Services that enable individual, colleges to consider the relation- o

" 3

ships between ACT test scores aldng with other pertinent data (e.g.,

high schooI'grades'and other test scores, of the college's choice) and . s i
e ' academic performance in college. Each. yean, ACT a{ds.approximately . R
N . . \ ° .

17500 colleges in conducting regression studies aimed at validating each

college's particular interpretations and uses of the ACT data. For

.. . example, in a typical.prediction system the ACT tests are used jointly

N _ with-high school grades (and in some instances with other data provided
. . N ; /

by colleges) to predict academic success in a number of contexts including -

estimating students': / e

. g
K

(1) first-year (or first-term) coilege grade-point averagef?“

. (2) chances of obtaining an overallrgrade-pdihq éyefﬁée‘ofjc or
higher at colleges specified by the st €nts oot . g
(3) chances of obtaining an avérage*first-year grade-point average _ B

/

I

specific_collgge‘g; university

..‘ (‘

-

R (4)"'chancq% éflobtaiding a grade of C or higher in.specifié courses

1 6ff?:§d'b§1aAé611eg¢‘

b




The above should serve to illustrate the need to view attempts to

improve the prediction of academic success in terms of the varioty of
.\ : [

predictive uses commonly employed. Indeed, efforts to improve predictions

of academic performance may meet with various degrees of success as a
. .

function of the particular predictive use being made of the test scores

- and other data in any given circumstance. Even if such consideration is
‘ '

l' \ - .
e ~ » given, it is perhaps pertinent to observe that college admissions testing
/—.— . ' ) :

\

programs ‘are often used for purposes other than prediction, purposes
which cannot be ignored as researchers attempt to identify procedures ‘ ' \

- for improving predictions.

In addition to comsidering the particular uses of tests and other

L

‘data for. predicting students' academic performance, the test developer

must also be concerned with the various types of colléges and groups of
. // ) ”
students to be tested-and the validities of the tests and other data for :

preﬁictioﬁé relevant tc these colleges and groups. This is especially

T - ' -
/X\ ) true of college admissions tests which are used with diverse types of

N - colieges arid équally diverse groups of students.- It is possible, for
S example, that interventions aimed at improving the validity of the tests
N, for prédicting students' academic success could achieve the desired end o

’

}b{ one group, but have a negative impact on another. .
\)\partidhlér use of the ACT tests illustrates this observation.
i \‘\ . .
Many of tﬁé\golleges using the ACT tests to develop.prediction equations

R . find that th'fegression analyses conducted show that the Natural Science

Readlng Test usually does not add apprec1ab1y to the strength of the

‘\

' “fedlc':"’“ of first-year college grade-peint—averageOm the mfw

AN
1t would seem that, for .these. co’leges, the Natural SC1enc;g Reading -

v N ‘.

»‘F?3t4FiSh§‘V¢11 be omittedifrom the ACT»pattg;y.

'*Tondq so, however,




would be to-reduce the effectiveness of the battery for the large number.

of nursing and engineering schools who find that this test is a major
i J

element in their prediction systems.  Moreover, it‘migﬁf’ﬁiil he aréued
thg;, even if the ACT Natural Sciences Reading Tests failed to contribute
in a significant way to p;edicting students' academic success at any.
college, the test should still be included if only because the battery
w;s designed to assess knowledge and skills représentative of the major

secondary curriculum areas. To put it another way, predictive validity

A

for a specific purpose is one, but only one, type of relationship in a .
network that addresses the comstruct validity of an instrument or prograp.

A corollary observation is apropos heve. It must be noted that the

objective of a person engaged in prediction is to investigate an inter- -
pretation of data arising from a épecified measurement procedure.

Moreover, as Cronbach has aptly stated, "Empirical validation is inevitably
- L

“«

- rethSpectivgJ»yet the use of the test is always prospective."! For
example, frequently a prediction system is deve}oped using a group of

examinees in a pa-ticular year, but decisions are ultimately based upon

» %

a different group of examinees tested in a subsequent year. Also,

A
s

predictiqn of academ?c success usingﬂthe data elements in cbllege adﬁissions

te;ting'prégrams, and efforts to sustain those improvements over time, .

are sometimes ;ogstrained by the fact that the predictor insﬁruments/procedurés

" are in a state of flux. Among othéy’things, for example, test contenf
in the ACT As;ésSmeﬁt Prqgram, is effected periodically by evol?ing

.

curricula,

§ " TCrombach, L...J. -Test Validation. #g R. L. Thorndike (Ed.),
- "% - Educational measurement (2nd ed.). Washington, D.C.: American Council -
———on Education, 1971, p. 485. IO '




.Moreover, the nature.of the decisions made Based on the available data

(and the prediction systems that use tiiose data) also change. Again, by"
way of example, ACT test data are clearly used‘much less frequently
today in selectiOn decisions than they were 15 or 20 .years ago. Moreover,
the data are u;ed much more.extensively for'placement decisions than
ever before, -partly because of increased heterogeneity in the abilities
of enrolled college students.

For the reasons cited above--multipurpose uses of test scores and
other pertinent data involving prediction and the diversity ofvthe

P .

groups which are the object of those predictions--the question "éan
predictions of academic success in colléée be improved?" has no single
simple answer that is entirely satisfactory.or useful to those who

routinely engage in such predictions,

Predictor and Criteria Considerations

In considering any single predictive validity related to a collegz
admis#ions testing program, we must, of necessity, pay careful attention
to the predictor(s), the crlterlon, and th81t relat1onsh1p(s) A thorough

AN
treatment of these matters is beyond the scope of this presentation, but

we will briefly\ponsider some issues we judge important that are perhaps -

.. '

- too frequently overlooked. s

'

First, if we assume, as is usually the case, that the academic

L 4

‘recognlze that the nature of both the pred1ctor var1ab1e(s) and the cri-

terion var1ab1e(s) xgpnct the re1at;gnshlp_hetueen_the_tnnr__uoreoner,__

tte;t developers and researchers cannot easily 1mpact some factors (e.g.,

‘; ptactlces related to grad1ng) in the same manneé/that they can effect

7




- they usualtg'perform extremely well®in school. indéea”th'e"a&"r‘i‘{i}m

v 7

improvements in test development procedures and techniques for analyzing
the data resulting from the use of those procedures. The problems faced.
by many of the professions who use admissions tests in selecting first-year

students for‘the’professional schools are illustrative of the prévious

point. )

__?ggngpplicants to a typical professional school far exceed in

~-number the available spaces. Moreover, these applicants are, as a
; .

'group, usually extremely capable 'as demonstrated by excellent pre-
profe;sional school academic records, and equally high test scores on
admissions examinations. The consequent restricted ranges of the pre-
d1ctor varlable(s) gloneilmpact the effect1vene;s of efforts to predict
academic success in the professional schools. Although it is theoret-
ically posSible to extend the rangeé of these variables, it is not
alwayé_appropriate to do so. For example, although the debelopér of the
adﬁissions teszs might construct th;sé tests to spread-stqdents out
acfoss a test score scale mofe than the Eurrent tests do/ it is likely
that“}his could be accomplished only by drawihg finerﬁdisfinctions than
aré méaningful or appropriate given thé goal of érediction-Jto select
students who ére capable of academic success in theAprofessional school.
Also, it is frequently the case that the range of the success

.

criterion is similarly constrained. Because the students admltted to a

. professional school typically have exceptional academic credentials,

. ! i
rate of many of the profess1ona1 schools is very Iow, "and seldom does'

' attritxon occur for solely academ1c reasqns. A result is that the

*

5#f‘c11ter1on for academ1c success is typzcally quxte resttlcted 1n\range.i v

%
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. 8 %}\
so frequently. obtained when undergraduate grade-poigy averages are

combined with admissions test scores to predict professional school

grade-point averages. ///

' : : |
» A second observation, seems pertinent as one considers the objective

of improving predictions of academic success in the context of admissions

tests! Such tests are typically used on a continuing basis, year aiter

year. . In such caseé, and when the tests (and other data) are used by
schecols that are hiébly selective of their students (an ever-dimini;hing

number in these days of decline in enrollment), one might expect a- ; :

decline in the magnitude of some types of predictive relationships of - =

-

" test écores (and other data) and academic success (college GPA), if the - -

" related to prior performances of students) in sélecting their students.

e L , _ — o i
relatively little practical signifi&ance even if ‘they are successful.

N -

predictive system does indeed identify students who are'likély to achieve
academic success once admitted to college. ii is perhaps interesting to o
note that data on a random sample of colleges Qho haye been selective Qf'.
studéﬁis, and_yho use the ACT tests along with high school grades for - - - N
predicting aéadémic success, indicatenno such discernible declimes-in a i

multiple r's over the past several years. Thxs may simply mean that the

colleges are not re1y1ng solely on test scores (and other academ1c data

AN

To the extent that this is the case, and to the extent that other "hidden!
; . \ : s
. 1 .
variables are an integral part of the admissions decisions process, ' .
: , ,

efforts to increase multiple r's (éven for selective colleges) may have P

A consideration of the Msuceess™-criterionm would not Be compiete if
e ould ompiete

N ) ‘} .' K N \ .
one failed to call attentibn to'the”ihortconings of using first-year’

P

college GPA as the ‘sole cr;terion of predxctxon. Althonéh‘it'nay*be




school is highly relevant to subsequent academc success in college

(since most attrition due to academic failures occurs in the first year *

’

of college or professional school), many also argue that grade-point-average,

per se, is not a worthy/success criterion. In that conmection, many
studies have been conducted to ascertain the relationship betd{ég arhievement
in college (and of test scores) and successful performance on the job.
Most such studies have failed to reveal such relationships. One possible";
explahation fotr these disappointing results is that the predictor variables
were too gross; that is; encoﬁpassed roo many irrelevant anb confounding
factors. ' - ‘
ﬁ- .
Some receat atteﬁpts te_relate new types sf measures pf academic

performance in college to success in job performance have yielded some
'! : v : :
encouraging but very mbdest results. Notable among these is the College »

Outcome Measures Pxoject (COMP) sponsored by ACT and funded, in larée“ - L

-party—by-the-Fuad -—fer—‘/ the lmprovement of —Pestseeoﬂd-my—liénc ation—This———————

Bl

project,'which focuses on the assessment of generic skills that repqefent, e

by the concensus of the golleges patticipptihg in the project, many of

-

the 1ntended outcomes of their general education or lxberal arts programs,

7

is in rxs th1rd year of’ research and development. Preliminary studies

suggest relatioﬁships between({performance on various conponents of the
7/

3 COHP Measurement battery and successfnl perfornance in work d1rect1y

bcorrespondxng to those conponents.’ Regardless of the ultlnste.snccess

R, et A N P .- - -

—’or fhxlure df research 11ke that" underway in COHP those engaged 1n the

,fu— . e

use. pf college adn:ssions tests are well adV1sed to contxnue to questxon




Finally, in ihe,above scussion, the phr#se, '"predictive relationships," 4

has frequently been used feithout specifying any measure or this relationship.
. \ ' o

All too often, such relationships are reported' xnterpreted and/or v

dxsu!ssrd/3olely in terms of some type of sample correlation coef‘xcxent

To do~go £requently obscures important facts, and possibly migleads . o f

;‘é§cisio “makers 6; others interested in‘interprening a study otNpredictive _ .
validity. In this.regard, ;t lease three somewhat inter-depeud;nt
points can be made. First,-frquently the nature~of the igsués addreésed
.by a predictive_validity g;udy suggest ihaf a cogfficie:t cqrrectcd fﬁr

-

attenuation is mtre appropriate than a sample goefficient. Second, a

' L . / : .. . .
correlation coeffitlent per se is seldom a suffxcxent bas;s for a practical

e —\

dec131cn--at a mlnxmum one should also con81der score varxances -and - T

measures of error, such as the standard error of estimate. Thxrd —

*

tegressxon fanctxons are almost always of more . fundamental 1mportance
—— 2

zhan the mqggitgdes~of sample,cortelation coefficients.‘_Thesé points

————

e am — e \

. have been madé by many writers, but they é:eiéufficiengly important to '
justify-repetition. \‘ '
.“._ ’ ? : \

A\

_Utiii;y,and Prediction

’

Predictions are propercw;’ only in ceagunct1on thh the varxous

poteétxal conseguences of ach ‘preictipe opt1on. The concetn of.cﬁe




xng data from these tests, (often in conJuuctxon with other .

data), the particular loss functxonsxof xqterest vary wxdely. [n the

case of the ACT tests,.fO{‘examp ' tbe cogseqhences-of classification
errors could be natkedlj aiffef » Qheq the tests are used in ednission

- “w

deEisxons by hlghly select:ve postsecondary 1nst1tuttons as’ opposed to’

~ -

op:gjadnlsslons xnstxtutxons, the 1atter bexng far more freguent thaﬁ

4

the former at this txue. u_the latter case, the | uses’ of the ACT-tests

Hlth s%udents typ;cally xnclude academxc advxsxng and placement. Ini

\ ~ *

such uses, students are frequently able to accept or xgn e the- counsel

that the test data provxde.

5 Sl N . : ¢ / - - f o

t e

g
y ) vaen the merxts of the above observatlgps}na teasoned deexsion oT

N \ ’ ' ’ Sy .
;. & pxedxctxve nature requxres, 1n prxne}pdff/; Joxngiconsxderatron of
. > .
“ both- utxlxtxes _(or valnes) and statastxcal relatxonshxps of scores. It

/

is necessary to acknnyledge, however3 that practical problems remain
\

NN

even if the us:}~o£ test da;a (and/or other data frequently used 1n
e

predxct1"~a¢aden1c success) conbxnes a concern- for' the expected conse-

es of decxsxons based on predxctlons thh a parallel concern for

'//ihe adequacy.of the stst1st1cal procedutes used to set the stage for

5gthose decxs1ons. For exa-ple, college adu;sszons testing ptogra-s are

‘;used io a wxde varxety of contexts fp; varzous diffetent purposes, apd; ’/ﬂ

lfut;l;ty or, loss fnnctxons are~speci lC (b bo;:\qontext and purpose, at

qbleast.; ﬂowever, it is generally not S sx.ple uatter for~apparticﬁlar




Otk=r Consideratioas
q . - . .
. - . . :. ;‘~ )
¢ In those instances where test and othcr_data are used principally.

ggg'selection,ggcﬁsions (perhaps most frequently in the case of addi;siohs .

.,.te&ting for ﬁrofessional'schools), there are atﬁ\east-twb very important

- ‘y’- - »
. addntxonal consnderalxons. Flrst. selectxon procedures based on grade

predxctxons for all students may he ' unfaxr in souwe ways to certain .

-

groups (e g., those of uxuorxty racxal ethnic background or of atypxcal

t
age9 Hhen an 1a§tltutzon is concerned only thh maxlmlznng the chances

of. squess of selected studerits, the use of a s!ngle pfgg;%tive systems

.)

gg{ be appropriate; However; whén Lhe-ihs;itution's goals include

_concern for a kind of “faxr" opportunxty for admission for all subgroups -
‘ B

ﬂthxn the applxcant populatxon, then other ptocedures may . be required

‘ A second consxdﬂatxon?uut the sole use of predxcted GPAs t’or

PO
- *

seleCLive.adnissions is‘the effects of'that practice in limiting the

selected group to pr;uar;ly acadenlc achtevers to the’ exclus:on of otber

types of “achiever s. Even selectxve 1nst;tut;ons may wlsh to. thVlde

r
£Y

'oppottunitles for the slightly less academxcally tale{ted studegt thh

specxal talents xn leadershxp, music, art, wrxting or-other such- areas.’

L

“
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