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The Predictive Validity of Scholastic Aptitude
Test Scores For Minority College Students

Scholastic Aptitude Test (SAT) scores are widely used as predictors of
college performance. The number of colleges using the test has risen 13%
since 1980 to almost 1,600 (Stipp, 1?85). The prédictive validity of the
SAT is investigated in this paper with special focus on its predictive
validity for members of different gender and minority status groups. The
importance of this issue is highlighted by concerns expressed since the
publication of mean SAT scores By minority status, Additionally, the calls
for both increases in student quality as well as in the measurement of stu-
dent outcomes raise concerns about the use of SAT scores and other academic
background indicators as measures of student quality.

In this paper, a systematic analysis is made of the predictive valid-
ity of SAT scores within the context of a model predicting college perfor-
mance by race and sex across different types of institutions. The large
data base and comparable variables across institutions witﬁ similar policy
guidelines presént a unique analysis framework. By maximizing compara-
bility and minimizing contaminaving variables: comparisons of predictive

validity are facilitated.

Previous Research

Fincher (1974) analyzed SAT data in a statewide system over a 13-year
period. Firm evidence was found of the SAT'S incremental effectiveness
when used to supplement high school grades in the prediction of college
GPA's. By using the SAT, the predictive efficiency increased 46% for malés
and 43% for ¥emgles over use of high school grades alone.

Other authors have presented criticisms of the SAT and question its

predictive validity. Nairn and Aséociates (1§80) have calculated the




predictive accuracy of the SAT and claim the test is a poor predictor of
college grades. Slack and Porter (1980) concluded that the SAT is a third-
rate predictor of college performance that adds little to the high school
record. Additionally, they doubt the fairness of the test and claim to
have ample evidence that students can successfully train for the SAT.
Trusheim and Crouse {1982) suggest that using the SAT with high school
records for college admissions decisions adds virtually no useful predic-
tive information over use of high school records alone.

Support for the use of the SAT continues. Jackson (1980) has
responded to the criticisms of Slack and Porter (1980) and refuted their
claims on a point by point basis. Anastasi (1981) clarified the training

or coaching issue by describing the distinctions between coaching, test-,

- taking orientation* and instruction in broad intellectual skills. By

equalizing test sophistication, test-taking orientation could only improve
test validity, whﬁhe instruction in broad intellectual skills would
increase both test and criterion performance, leaving test validity
unchanged. Only true "coaching", which raises test scores without
affecting criterién performance, would invalidate test scores; SAT test
items susceptible to coaching Jre discarded from the operational forms of
the test.

The coaching issue is also discussed by Messick (1981) who defended
the SAT against some of the criticisms of Slack and Porter (1980), and
described the problem of selection bias which is prevelant in studies of
coaching. Emphasis was on the magnitude of the coaching effect rather than
simply determining if the effect is or is not present. A positive rela-
tionship betwéen the contact time of coaching programs and coaching effect
was found, with diminishing returns. It is concluded that high and Tow-

scoring students, who most need or desire coaching benefits, would gain
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little in percenti]e rank from an increase in score of 20 or 30 points,

Schaffner (1985) investigated the predictive validity of the SAT at a
selective private, four-year liberal arts college where SAT scores are
optional, and where applications withholding SAT scores are reviewed
without prejudice. Validity coefficients were reported for high scheol
class rank (.37), SAT-V (.36), and SAT-M (.28), with an unadjusted multiple
correlation of .43.

In a study of adult learners in a statewide system, Fincher (1983)
investigated the predictive efficiency of the SAT for students who were at
least 25 years old and who were enrolled in some unit of the system.
Unstandardized regression weights for HSA, SAT-V, and SAT-M were reported
for white males (.31, .16, and .11 respectively), black males (.34, .25,
-.18), white females (.42, .07, .20), black females (.22, .26, .06), and
the total group (.44, .18, .11). The RZ for the total group was .19,
College grades at four-year colleges were found to be the most predictable,
with performance at universities the least predictable,

A recent 5eta-ana1ysis described by C. Fincher (personal communication,
January 11, 1985) reported mean correlation coefficients compiled from

hundreds of studies. The multiple correlation between HSA, SAT-V, SAT-M

- and freshman GPA was .58 for males and .64 for females, For males

attending historically black institutions the mean correlation was .53,
while at predominantly white institutions a mean multiple correlation of
.59 was found. Similarly, for females the values were .58 and .65 respec-
tively, Correlations at university level institutions were lower than at
other institutions for both males (.58) and females (.60), thougﬁ the trend

was more pronounced for females.



METHODS

Data

mpr——

The data for this paper were obtained on 45,067 undergraduate students
enrolled in 31 institutions of a state college system. These students
enrolled summer and/or fall term 1983. For each student, SAT Verbal
(SAT-V) and SAT Mathematics (SAT-M) scores, high school average (HSA),
cumulative credit hours carried, cumulative credit hours earned, and cumu-
lative grade point average (GPA) were obtained. Additionally, gender and

minority status were included,

Procedure

The regression model is the most commonly used approach for evaluating
whether test scores are comparable in terms of prediction for members of
different minority status and gender groups (Linn, 1976). The reg;ession
model for this study includes the following independent variables: SAT-V,
SAT-M, HSA, cumulative credit hours carried, and cumulative credit hours
earned.

The dependent variable is cumulative GPA. Although GPA is often the
selected criterion for predictive validity studies, some errors of predic-
tion can be attributed to the unreliability of the GPA (Goldman &
Slaughter, 1976). Inte;bretations of validity coefficients must be made in
light of such considerations. Cumulative GPA is based on a 4.0 scale
ranging from zero for a letter grade "F".to four for an "A", The GPA is
based only on academic courcas that carry credit towards an associate or
* bachelors degree. Remedial work, lower division physical education, and
military science are-excluded, Courses in which students witﬂdrew while

failing ‘are included as “F'Qf?



The independent variables include SAT-V and SAT-M scores. HSA is also
included as an independent variable, with value$ ranging from zero to four.
Only grades for academic courses such alengiish, mathematics, social
studies, etc., are included. Not inclﬁaéd are grades for nonacademic
courses such as home econoﬁics and shop. Cumulative credit hours carried
is compiled by summing the total number of credit hours that a given stu-
dent has completed and for which he has received a grade from " A" to "F".
If the student withdrew from a course while passing, th. ours are not
included in hours carried; however, if he withdrew while failing, the hours
are included as hours carried. Grades such as incomp]e}es, audits, and
nonpunitive grades are not included in the cumulative hours carried.
Cumulative hours earned includes all hours included in hours carried in .
which a grade of "D" or higher was obtained.

These six variables are included in a regression equation for each of
the 31 institutions. Also, four other equations were computed for each
institution by gender and minority status (i.e., black female, black male,
white female, and white male). The institutions are identified by type and
include two large statewide universities, seven senior colleges which are
residential and offer bachelors and masters degrees, and four commuter
colleges offerjng bachelors and masters degrees, but lacking residential
facilities. There were four traditionally or historically black colleges
which include three senior colleges and one community college. Addition-
ally included were fou; junior colleges which are residential schools

,offering associate degrees, and ten community colleges offering associate
degrees, but lacking residential facilities.

The question of whether the SAT is differentially valid across

minority and majority groups can be addressed using unstandardized




coefficients for the SAT-V and SAT-M variables (Blalock, 1972). While mbgt
predictive validity studies tend to rely on bivariate anc/or multiple
correlation coefficients, this paper focuses on the unstandardized
regression coefficients themselves. Correlation coefficients are deperdent
upon the amount of variance in a given sample or population, and are thus
attenuated or inflated by the variances found (Linn, 1976). On the other
hand, unstandardized regression coefficients do not “include the population
variance and allow comparisons across populations. The regression coef-
ficient allows for a comparison of the actual weights of the SAT scores and
other variables in predicting GPA's, rather than providing a simp]e measure

of association which may be heavily influenced by variability.
FINDINGS

The regressibn equations of GPA with SAT scores, HSA, and indicators
of college experience were calculated by iﬁ§titution for all students and
_for black females (BF), black males (BM), wk{te females (WF), and white
males (WM). The actual equations are given in-the appendix. Aithough a
sample size of 50 or more is reccmmended for developing a regression
equation for admission purposes (Sawyer, 1984), regression equations were
reported in this study whenever a minimum of 25 students were found in a
given category. The regression coefficients for SAT-V, SAT-M, H3A, the
constant term, the standard error of estimate (S.E.E.), and the adjusted R2
are graphically presented. A graphic display was used because it allows
almost 1,000 coefficients and indicators to be presented in a fasﬁion that
facilitates comparisons. Given the complexity df the data and the limited
theoretical background, an exploratory mode was adopted in order to maxi-

mi ze the potential of finding patterns and differences.



SAT-V Coefficients

The graph of the regression coefficients for the SAT-V score by gender
and minority status with institutional type is shown in Figure 1. This
'display shows that the median verbal coefficient for the total group is '
.0018. For the total group, only the coefficient for one community college
is negative. The highest coefficients tend to be found in the WF group,
which had a median coefficient of .0019. Two of the highest SAT-V coef-
ficients for WF are found at historically black institutions. Similarly,
for WM, two of the three highest coefficients are found at historically
black institutions. The median for the WM group is .0014,

The median SAT--V coefficient for BF is ,0013. This group has the
second highest coefficient following WF, and has one coefficient that is_
negative. Reviewing the graph shows that for BF, community colleges tend
to have higher SAT-V coefficients than senior colleges. The lowest median
coefficient is .0010 for BM, This BM group has four negative coefficients,
as well as the lowest maximum coefficient of the four groups.

The verbal coefficients show some degree of differential impact across
gender and minority status. The biggest contrast is between WF and BM,
with WM and BF having similar distributions. The distribution of SAT-V
coefficients tends to ta more spread out for blacks of both sexes than for

whites.

SAT-M Coefficients

In Figure 2 the coefficients for SAT-M are graphed. It is immediately
apparent that the SAT-M coefficients tend to be approximately one half the
size of the SAT-V coefficients. While black males have the lowest median
SAT-V coefficient, they have the highest median SAT-M coeffiecient (.0008).

At one junior college the SAT-M coefficient for BM is .0031. Four



coefficients are found to be negative for this group. Both BF and WF
groups have a median SAT-M coefficient of .0007, BF have five negative

coefficients while WF have two. WM have a median of .0006, with eight

"negative coefficients, The median for the total group is .006; with four

negative coefficients. WF have the smallest range and most compact distri-
bution for SAT-M coefficients.

Given that SAT-M is positively correlated with GPA, the question
arises of why the coefficient for SAT-M is negative in over 20 equations.
One possible interpretation involves the "suppressor variable" (Guilford,
1565) concept. A suppressor variable is an independen. variable in a
regression equation which suppresses in the other independent variables the

variance that does not correlate with the ¢riterion.

HSA Coefficients

The HSA coefficients may be found in Figure 3. The median HSA coef-
ficient for all students is .28. The highest coefficient for HSA tends to
come from one of the universities, with a value almost twice the median
value for each group. WM have a median of .25, while for BF the median is
.24. The lowest median is .21 for BM. There is one negative coefficient

for the BM group, and one for WF.

Constant and S.E.E.

The graph for the constant term is shown in Figure 4. The highest
median constant term is .81 for BM, followed by BF (.72), WM (.69), total
group (.53), and WF (.49). For this data analysis, it appears that the
higher the constant term, the lower the degree of predictability for a
given group. Another indication of the variability or error in prediction

is the S.E.E. Interestingly, the lowest median S.E.E. is for BM and BF
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(+.51). The highest S.E.E. for BM is for one of the historically black
institutions, The median S.E.E. for WF is +.55, for WM it is +.56, and for

the total group it is +.57.

Adjusted R2

The adjusted multiple correlation coefficient is an RZ statistic
adjusted for the number of independent variables in the equation and the
number of cases. The RZ for the equations is given in Figure 6. For WM
the mu]tip]e.corre1ation ranges from .0l at a historically black college to
.79 at a senior college. The median RZ for WM is .45. The highest median
RZ js .47 for WF. BF have a median of .44, while the total has a median of
.45. The lowest median is found for BM (.36). In all groups but BM, the
R2 tends .to cluster towards higher values. For black males the R2 tends to

be lower.
SUMMARY AND CONCLUSIONS

The purpose of this paper'has been to explore the relationship of SAT
scores with academic performance at a variety of types of colleges. Data
on students from 31 iﬁstitutions at a étate college system were used. A
multiple regression model was developed wit!: the dependent variable being
cumulative GPA, and the independent variables being SAT-V and SAT-M, HSA,
and college experience as measured by credit hours.carried and earned.

The regression equations were calculated for each institution for all
students and by gender and minority status, that is BF,tBM,’N?, WM. The
question of whether the SAT is less valid for black students was explored
using these regression equations. For SAT-V scores, it was found that the
weight for the BM group tended to be lower than that of other groups. The
BM median SAT-V weight was .0010, compared with that of BF at .0013, WM at

11



.0014, and WF at .0019. While this difference among coefficients appears

Jarge, its impact upon predicting GPA is relatively small. On the other

hand, the median weight for SAT-M for BM was .0008, which was the highest
median weight of the groups. Another large difference in weight for the BM
group is in ihe HSA. Given the fact the HSA tends to have the strongest
correlation with GPA, the lower weight for HSA seems to ha&e more impact
for black males than the differential found for the SAT-V weights.

In summary, WF have the strongest weights for SAT-V scores and HMA,
followed by WM and BF, with BM showing the lowest weightsl The slightly
higher weights that BM have for SAT-M scores would not correct for their
generally lower weights for SAT-V and HSA. Black males also tend to have

lower R2's,
IMPLICATIONS

The findings of this paper provide some support that GPA's are less
oredictable for black males. To a large extent, this is due to the lower
weights of HSA and SAT-V in predicting GPA for this group as_compared with
weights for WF and to a lesser extend WM and BF. On the other hLand, BM
tend to have higher weights for SAT-M scores.

No clear pattern of the type of institution attended was found indi -
cating lower or higher weights. For instance, blacks attending histori-
cally black institutions did not have unusually different weights from
blacks attending universities, senior colleges, commuter colleges, com-
munity colleges, and junior colleges. Concerns that have been expressed
about the SAT having less validity for blacks must be reexpressed with more
precision. While both gender and minority status differences in the vali-

dity of SAT scores are apparent, the difference in SAT-V weights between WF

12
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and WM is greater than the difference between WM and BM. Furthermore, much
of the differences in prediction for BM is due to HSA showing smaller
weights compared with the other groups. The focus of concern should be
directed towards the differentials found for black males over that of the
other groups. Additionally, interest is raiscd concerning the strong

weights for SAT scores and HSA for the WF group.
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Figure 1

Comparison Of Regressional Coefficients
By Gender And Minority Status
For Institutional Types
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Figure 2

Comparison Of Regressional Coefficients
By Gender And Minority Status

-+ For Institutional Types
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Figure 3

Comparison Of Regressional Coefficients
By Gender And Minority Status
For Institutional Types
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Figure 4

Comparison Of Regressional Coefficients
‘By Gender And Minority Status .
For Institutional Types
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Fiqure 5

Comparison Of Regressional Coefficients
By Gender And Minority Status
For Institutional Types
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Figure 6

Comparison Of Regressional Coefficients
By Gender And Minority Status
For Institutional Types
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Regression Equation to Predict G by Institﬁtim for Sumer and Fall Qurter 1983

Institution AT
v
University A .0020
University 8 ) 0013
Historically Black College A .0019
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Institution

University A
University 8

Regression Equation to Predict G by Institution for Sumer and Fall Quarter 1983

Histor-ically Black College A
Historically Black College 8
Historically Black Coll

e C
Historically Black College\D

Senfor College A
Senfor College 8
Senior College C
Senior College D
Senfor College £
Senior College F
Senfor College 6
Comuter College A
Camuter College 8
Comutar College C

. Camuytar College D
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Jdnfor College 8
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~Comunity College A

Commity College 8
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Caomunity Coliege I
Comunity College J
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Table A-3

Regression Equation to Predict G by Institution for Sumer and Fall Quarter 1983

Institution

University A

University 3

Historically Black College A
Historically Black College 8
Historically Black College C
Historically Black College 0
Senfor College A

Senior College 8

Senfor College C

Senior College O

Senfor College € -

Senfor College £

Senior College G

Comuter College A

Comuter College B

Comuter College C

Comuter College 0

Jaior College A

dnior College B

Jdunfor College C

Jdnior College O

Comunity Collage A
Camunity College B
Camunity College C
Comunity College O
Comunity College £
Caomunity College £
Comunity College G
Comunity College H
Comunity College 1
Camunity Cdllege J
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Regression Equation to Predict G by [nstitution for Sumer and Fall Quarter 1983

[nstitution

Unfversity A
University B
Historically Black Col lege A
Historically Black College B
Historically Black College €
Historically Black College 0
Senior College A
Senfor College B
Senfor College C
Senfor College 0
Senfor College £
Senior College F
Senfor, College G
Comter College A
Commuter College 8
Cormuter College C
Comuter College D
Jnior College A
Jdnior College B
dnior College £
dunior College O
Comunity College A
Comunity College 8
Community College C
Comunity College O
Comunity College E
Camnity College F
Comnity College G
Community College H

ity College [
Comunity College J
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Table A-S
; Regression Equatin to Predict G by Institution for Sumer and Fall Quarter 1983

white Miles
Institution KT AT HA C.H. CH. Constant  S.ELE. R2 N
- v M Carried Earmed
University A o021 ,0001 2 -0% 081 .5% + .52 .5 197
- University B 0013 L0007 ) -,005 .06 .51 7.5 2 *14
Historically Black College A : = 4
Historically Black College 8 003 -.000 .28 .ol .01 .76 + .75 .0l %
-Historically Black College C 0020 -.0006 2 =08l 082 1.55 7.8 .15 92
Historicaily Black College 0 0@ 023 .10 -.08 062 T2 7.4 47 a4
Senior College A 0016 L0006 .3 -.086 040 .51 ¥ .45 .45 540
Senior College 8 .0011 006 .2 -ml .03 .55 .43 2 1246
Senfor College C .00 0007 26 -,08 .33 a1 ¥ .46 ) Al
Senior College 0 L0013 0003 33 -0 .09 9 7.4 .55 )
Senior College € ) .0011 L0011 2 .08 L0 54 ¥.51 47 1064
Senior College F 0016 0006 25 .09 052 .7 .3 ] 954
Senior College G 00,000 7R, ) .24 .74 7.5 Y] 1118
Camuter College A .001g 013 .2 -0 .00 .55 7.5 .45 3
Camuter Col lege B 0013 -.0001 2 - .03 .86 .57 47 P8
Camutes College C .0008 001D A -015 018 .56 +.3 3 63
Comuter College D 0013 .00 25 -005 085 .40 .5 .9 ae
Jnior College A Q008 000 B .04 063 N .5 4% 93
Jnior College 8 ) 010 -8 02 .08 051 1.8 .63 Al 112 .
Junior Collage C 0018 L0014 23 -0 .00 .63 5L 03
Junior College D 000 -.0000 X 08 083 %7 .66 A3 154
Camunity College A .0021 .0016 A7 .01l .04 <. 7.0 " 30
Camunity College B Rl -.0001 J7 080 056 .12 ¥, 40 104
Comunity College C 001 -000 .8 .00 023 2.85 A.01 .08 ®
Camnity College D 013 oie .8 -, 072 .85 7.5 Q2 520
Comunity College E 0005 004 Jo - -,056 066 90 .63 & 414 -
Comunity College F 0025 0022 Js -4 .101 2 7.5 67 6
Camnity College G 017 008 05 .05 .08 1.08 7.5 .8 P2
Comunity College H 0016 L0006, 07 -,065 .on 98 7.8 .45 4%
Comnity College I 024 000 Js  .062 .09 3% ¥.60 .8 556
Comanity College J 0010 -.000 R -037 08 .81 ¥.% .3 ®
Total 0014 L0008 3 -0 .013 44 +.33 & 19




