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The Prediction of College Achievement
from the Scholasuvic Aptitude Test

and the High School Record

Modern societies invest in higher education largely to promote
technologico-cnltural advancemsnt and upward socio-aconomic
mobility. The controversy over the use of aptitude tests in the
college—~admissions process raflects different emphases on these two
functions of higher education. The defenders of this use tend more
to value the first, the challengers the second. A theory of mental
tests exists (e.g., Lord and Novick, 1968), and within this theory
the diffeionces between the two sides are arguable in objactive
terms. Outside the theory, however, the differences consist. only
of rival values. The public and publicized portion of the
controversy has thus tended -0 be more adversarizl tham objective
or Jispassionatu.

The two sides collide particularly on the issue of merit
versus need as the basis of financial aid for higher educatiom.  On
this issue, the socio-economic side has increasingly prevailed in
the United States. On the issue of college admissiomns, however,
the twu ' ides are currently at a scand-off, though the momentum 1is
against the technologico-cultural side. Exemplifying this tendenuy
are the article by Slack and Porter (1980) and its reply by Jackson
(1980), which appeared in the Harvard FEducational Review.

The intent here is to focus on one point at issue in these two

articles without taking the adversarial position of either. This
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issye, the relative validities of the high achool record (HSR) and
the verbal portion of the Scholastic Aptitude Test (SAT) for the
prediction of first-year college achievement (FCA), is rssolvable

in the context of mental-test theory.

The Opposing Positions
Following Nairn (1980), Slack and Porter (1980) cited the

difference in predictive validity of the SAT and the HSR as a
compelling reason to favor the use of one rather than the other, or
their combination, to aid in the selection of college applicants.
The representative predictive validities cited are .37 for the SAT
and .52 for the HSR (on a scale of 0, for random prediction, to 1,
for perfect predictiom). The correspondingly represeatative pre=-
dictive validity of the most predictive weighted avarage of these
two predictors 1sl +58. The incremental validity of the SAT over
the HSR is thus only .06. These datﬁ. in view of the apparent
tendency of the SAT to faver upper over lcower socio=-economic groups
more than the HSR does (Goldman and Widawski, 1976), led Slack and
Porter to «andorse the use of high school grades or other pre-
college measures of achievement, rather than aptitude, to predict
success in coilege.

In reply, Jacksen (1980) pointed out that the utility of a
predictor depends not only om its predictive validity but also omn
the improvement in criterion performance axpected from its use in
selection. According to Jacksou, the increase from 14.6 to 18.5 in

the function of predictive validity that Slack and Porter used to
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mpasure the incremantal utility of the HSR plus the SAT over the
HSR alone amounts %0 27 percent ([18.5 - 14.6] /14.6), not the mere
4 percent (18.5 - l4.6) claimed by Slack and Porter. Because the
grading standard varies from high school to high school, Jackson
thus endorsed the continuad use of the SAT, in cowbination with
high school grades, to pradict college Ssuccess.

Far from cbjective, this controversy is adversarial to the
point of manifest distrust. The opposing sides center in the Ralph
Nader and the Educational Testing Service orgunizations. The data
used by Slack and Porter come from a raport by Ford and Campos
(1977a) prepared for the ETS paremt body, the Collega Entrance
Exarination Board. Siding with Ralph Nader, the publisher of the
Nairn study, Slack and Porter reworked these data, evidently in the
belief that Ford and Campos had biased their presentation of them
to favor ETS. The .37, .52, and .58 predictive validities pve-
gsented as representative by Slack and Porter correspond to the
over-years median values of .40, .50, and .58 reported by Ford and
Campoa. Educational Testing Service (1980, Table 1) itself has
presented what, except for a iack of good faith, might be generally
acceptable as authoritative median figures: .41 for the SAT, .52
for the FE.!:, and .58 for their combination. The incrementai
validity of the SAT over the HSR based on these figures is still
only .06. Thus by no means saelf-serving, thesa figures will
provide the basis of all subsequent calculations presanted in this
report. A choice of figures 1is necessary even though in this

adversarial situation no single chcice might seem fair to both
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positions.

Resolution of che Dispute

A college-adaissions officer reviewing these two positions
’ night well have trouble deciding in favor of one or the other.
Even if the incramental validity of the SAT appears to be less than

moderats, doubts about the fairness of varying high school grading

e

standards might compel its continued use. Countar doubts arising l
from the apparent bias of tha SAT in favor of upper over lower |
socio-economic groups might, at the same tims, drive the admisaions
officer in the opposite direction. The vacillation resulting from

i the oppooing forces could certainly banefit from a resolution

favoring one side or the other.

The rasolutilon cannot depend on the unreliability of college ]
grades, due to grade inflation, or the restriction in range of SAT |
scores and high school grades, due to selection, becausa these
couditions affect both the SAT and the HSR predictive validities
more or less equally. The resolution offered here depends, rather,
on the distinction between a simple correlation and s part
correlation. A simple correlation is a measure of the teandency of
measuraments .n two variables to go up or down together; a part
correlation is a measure of the tendency of measurewents cn one
variable to go up or down with the parts of measurements on another
varilable that vary within subpopulations defined by a third
variable. The third variable here 18 college, and the part

measurements are the observed within-college first-year grade-point
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averages. Complementery to thase are unobserved among-college
measurements »f first-year academic achievemsnt that do not vary
fcr students in th: same college but that generally do vary for
. students !a diffecent colleges on a common-standard scale showing
college-to-college grade correspondences. This scale might show, 1
for example, that an A in one college corresponds to a B in
another. A student’s schisvemsnt measurement on this scale 1is
equal to the sum of itn within-college and among-college parts.
The predictive validicies of .41 for the SAT i3nd .52 for the HSR
are not siwple correlations but part correlations——representative

correlations between the predictors and FCA (first-year college

achievemeut) measured by a vithin-college grade-poiut average. The
corresponding simple correlaticns may Yde-~and indeed estimation 1

later in this section will show them to be-—markedly different.

Dependence of the Chserved Prudictive Validities

on the Relative Importance of the Pradictors inm Selectionm

Different from their simpli-correlation counterparts, the

predictive validities of the SAT aud the HSR for the within-college
measure of FCA depend on the roles of the two predictors in the
selectlon proceses. Pigure 1 illustrates this dependencas. The

centar vertical line represents the scale of SAT scores, and the I,

11, III, and IV {identify Jdifferent colleges. The left side
dascribes the part correlations of high school grades (a, b, c, d)
and SAT scores with colleée grades (A, B, C, D) when the SAT is the
sole academic instrument of selection; the right side describes the

same correlations when high school grades are the sole academic
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instrument of selection. On the left side, which mora acrurately
portrays curreat practice, the relationship between high school and
college grades is perfect--a corresponds to A, b to B, c td> €, and
d to D in each college—whila the relationship bdetween SAT scores
anéd college grades is random==350 corresponds equally to A, B8, C,
and D, as does each .f the other SAT scores shown; un the right
side, by contrast, the relationship between high school and college
grades 1is randum while the relationship beiwaen SAT s=scores aund
college grades is perfect. On the left, the SAT sorts students
into colleges where they can get the sams grudes that they got in
high school; on the right, the HSR sorts students into colleges
vhere tneir gradus can reflect their SAT scores. Because almost
every college applicant is acceptable to at least one college,
selection 1is essentially a process of sortiny students into
colleges. The difference betwesn the representative pradictive
validities of the SAT (.41) and the HSR (.52) thus amr largely
reflect the greater weight that colleges have tended to place on
SAT scores relative to high school grade-point averages in the
selection process. If coclleges were to reverse the weights, the

difference would be correspondingly in the opposite directiom.

Estimation of Predictive Validities
for College Achievemant Msasured on a Common College Scale

The predictive validities illustrited in Figure 1 are extrems
cases of the within-college part correlations of FCA with the SAT
(+41) and the HSR (.52). The ccrresponding simple correlations

(rgp and ryp) do not depenc on the roles of the two
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Iigure 1. On the left, where SAT scores (350, 450, 550, €50)
sort atudenrs into colleges (I, II, 1II, IV), college grades (A, B,
C, D) correspond witk high school grades (a, b, c, d) but not with
SAT scores; on the right, where high s:hool grades sort students
intn colleges, college grades correspond with SAT sccres but not
with high school grades.
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predictors in the selection process. Though unknowm, thertefore,
these correlations are important aenough to estimate. Requiring
knowledge of the simple correlations with college of the SAT (.62),
PCA (.62rgy), and the HSR (.20), developed in the Appendix from
published data on the assumption that the laeft side of PFigure 1
rather accurately describes current selection practice, ¢this
estimation uses formlas relating the corresponding part and siople
correlations to yield rgp = .62 and rgp = .55.1 The
predictive validities thus increase froa .52 to .55 for the HSR and
from .41 to .62 for the SAT when collage-to-college variation in

acadeaic standards {s taken into account.

Incremental Validity of the SAT

for the Prediction of a Common College Grade-point Criterion

Perhaps the most telling srgument agailnst tue SAT is that its
«06 incremental validity over the HSR, reported by bdboth Slack and
Porter and ETS, amounts to ounly a 100(.582 - .522), or 7, per-

ceut Iincrease in the predictable variance of college grades. The

1The two part-correlation formulas are

"
]

.62(.62rSF)

(.62:51_.)

2

N

and

V1

.52 -

T
(.62rSF)
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use of .62 and .55, instead of .41 and .52, to determine the pre-
dictive validity of the HSR-SAT coudination changes this picture
radically, however. According to rthe formila yielding this
vaiidity (.58) from .41 and .52, the correlation between the HSR
and the SAT (rgg) 1s equal to .32 (the same value used in the
Appendix to estimate the correlation with college of the HSR).2
Substitution of .32 for rgg together with .62 for .41 and .55
for .52 in this formula yields a correlation of .72 for the HSR~SAT
prediction of first-year college achievement measured on a common
grade-point scale. The incremental validity of the SAT for this
criterion 1is thus .72 « .55, or .17, which corresponds to an
increase of 100(.722 - .552), or 22, percent in the predictable
variance of first-year academic achievement in college. This
increase (22 percent) means that the SAT may have over three times
the incremental predictive value (7 percent) previously believed.
The numbers used in the <{oregoing calculations are only
estimates of imperfect accuracy. The results certainly reverse
the choice, however, between the SAT and the HS5R based on their
relative predictive validities (.62 for the 3AT and .55 for the
HSR) or between the HSR-SAT combination and the HSR alone based on
the incremental validity of the SAT over the WSR (.17). On these
bases, the choice now is clearly the SAT or the HSR-SAT combina-~

tion, not the HSR alone.

2This is the multiple-correiation formula
Y2 2
58 = 417 + 527 - 2(.41)(.52)rHS
2
1 - Tus
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Conclusion
Predictive validities of .62 for the SAT and .55 for the HSR

make more sense than the corresponding values of .41 and .52. High
school teachers do not typically assign grades to predict firsc-
year college performance; however, Educational Testing Service
certainly does work to maximize the predictive validity of the SAT.
Prediction is the purpose of the SAT, and the predictive validity
of .62 indicates that the developers of the SAT have achieved this
purpose. The predictive validity of .72 likewise indicates that
the HSR~SAT combination 18 a powerful predictor of first~year
academic achievement in college. If college~admissions officers
are to abandon the use of the SAT in the student-selection process,
therefore, their reason mst ba something other than that the SAT
might have a lower predictive validity than the HSR or that the
incremental validity of the SAT wmight be insufficient to justify
its use. In reaching this conclusion, however, this report may
0:ly have confirmed what college admissions officers have knowa
from experience for a long time: The SAT is nothing if not valid,
and valid it is.

If everyone believed that predictive validity is as important
for selection as it is for the SAT, nothing further need be said.
Predictive validity is not the only dimensior of concern in selec-
tion, however. Amid strong cross—currents of values, college-
admissions officers must attempt to avoid not only bias but also
the appearance of bias in the selection process. Although bias is
beyond the scope of this report, values are inescapable. Atten-

dance at one college mist have a greater value than attendance at
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another college, or the controversy over the SAT would have no
meaning. Progress, vhether of society or in society, is not the

truly relevant value of selactive college attendance, however.

L A L TITNROR  Ae prar 1 n
r

Prestige notwithstanding, no one college is best for all, and not

i } every college is only for the best. This report has thus come full

circle. To say that the SAT or the HSR-SAT combination is valid is

to say that 1t can match students to colleges well. The valus of
3 selective attendance at a college--the truly relevant value=-

depends on this studant-college match.
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Append ix

On the assumption that the left side of Figure 1 is a rather
accurate portrayal of current practice in selection, this Appendix
uses published data to estimate the correlations with college of
the SAT (rggc), FCA (rpc), and the HSR (rgc) required to
determine the predictive validities rgp and rgp from their
observed part-correlation counterparts (.41 and .52).

Each corcelation with college is an incra-class correlation, a
ratio to the population standard devisiion of the standard devia-
tion of college mesans for the variable involved (SAT, HSR, or FCA).
These standard deviations are known or directly estimable for the
SAT. The population standavd deviation for the SAT has remained
stable over many years at around 108 (Jackson, 1977a, Table 1l); the
corresponding median within~college standard deviation, determined
to approximate 85 from data published by Ford and Campos (1977b,
Table 4), yields as an estimate of the standard deviation of SAT
college means 082 ~ 852, or 67. The value of rgc 1s thus
approximately 67/108, or .62.

The left side of Figure 1 shows that at_each SAT leve® no
correlation exists between college and high school or college
grades. Insofar as the SAT predominates in the selection process,
therefore, within subpopulations of students having equal SAT
scores the part-correlation counterparts of the remaining two
correlations with college will tend to be equal to zero. The

numerators in the formilas for these part correlations should tend,
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correspondiagly, to be equal to zero: TRC - TrESTSc = O 1
for the HSP and rpc - rgprgc = O for FCA. Substitu-

tion of the .62 just estimated for rge thus yilelds rye =
«62vgs aad rpc = Hlrgp- According to Jackson (1977,
Table 2), the value of rgg over the years has averaged around
«32, and so rge = .62(.32), or .20, approximately. No further
astimation 1is necessary. Return now to the part=correlation
formulas for .41 and .52 (Footnmote 1) completes the estimation

process.
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