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ABSTRACT
This study stems from attempts to develop prediction

equations for freshman grade point average for two demographic
classifications of students at a southwestern university. Although
the particular results are probably of interest only to that
university, certain aspects of the study should be of general
interest, because, of the 3,237 students comprising the sample, 1,241
were classifiable as Spanish-surname individuals. Comparisons of the
regression equations resulting from using SAT scores and high school
quartile rank to predict freshmen grade point average indicate that
different equations are necessary for different classifications of
students. Since these data were obtained from an educational
environment created by a semi-open admissions policy and thus
represent no restriction in the range of SAT scores, the results of
this study may be of special interest to individuals and educational
institutions who deal with similar populations. (Author)
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Whether for the purpose of conservation of resources, or for humani-

tarian or other reasons, most colleges and universities like to assess the

prosnects of academic success for prospective students before the student

is admitted. Vsuall only those students who are predicted to succeed are

then admitted. Such endeavors, however, often prove difficult, given the

interaction between the state of the .echnolocr of testing and measurement

and the political pressures for social justice. Kendrick (1964) expressed

this problem in the following manner:

If values were divorced from science, and admissions practice from
both, it would be both unnecessary and impossible to say anything
about the relationship of cultural deprivation to College Board
scores. But sentiment suggests it is wrong that students from
minority cultures so seldom attend college. And experience with
tests shows fairly clearly that son: tests misrepresent the intel-
lectual cemnetence of students whose early environment has been
different from that of most of us. Beyond that we cannot go with
assurance (1). 7).

However, if such misrepresentations of intellectual competence by tests

can be discovered, perhaps compensations can be made in the internretation

of tests, more accurate predictions made possible, and social justice obtained.

Davis and Temp (1971) indicated two general ways that test scores which

could possibly nisrenresent the intellectual comtetence of minority students

could be misused by colleee admission officials:

1. Bias in the use of an admissions test could be legitimately claimed

414 if an educational institution excluded members of a minority group who

CHI) obtained scores on test below a certain level without a'tention to

(::> the fact that on t .e everace minority sutigroup mentors obt.i lower
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scores on the test than does the subgroup for which the arbitrary

cutoff level was established.

and 2. bias would be evidenced if scores on a test used as an admissions

screening device (a) were related to college success for the dominant

subgroup but not for the minority subgroup, (b) were differentially

related to college success such that error of prediction was greater

for the minority subgroup, or (c) were similarly related to college

success but members of the minority subgroup with a given score on

the test are rote successful in college than members of the dominant

subgroup with the same score level.

Several investigations of possible bias in the use the Scholastic

Aptitude Test as a college screening device for members of the black culture

have been reported. Reviews by Thomas and Stanley (19E9), Kendrick and

Thomas (1970), and Stanley (1971) provide extensive coverage of this liter-

ature. Later studies by Davis and Temp (1971), Kallingal (1971), Pfeifer

and Sedlacek (1971), and Term (1971) have also been reported. Investiga-

tioAs of differential rrediction equations for males and females were

reported by Stroup (1270) and Siegelman (1971) and reviews of nrevious

literature can be found in Thomas and Stanley (1269) and Kendrick and

Thomas (1970). These studies indicate that black students on the average

score conziderably lower than white students on both sections of the EAT,

but in mai cases when these socres are used along with hirh school grades

to piedict college grades, predictions for black students are at least as

accurate as for white students. Prediction of grades for ferale students

is generally better than for tales.

Thorndike (1971) presents a selection rrocedure which is resigned to
comrensate for this tpe of hi as.
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There appear to be no published studies investigating the possibility

of bias in the use of the Scholastic Aptitude Test as a college screening

device for rept:erg of the !'exican-American culture. Pomp (1971) has

reported an investigation of the tCT as a screening device for this group.

This paper presents an investigation of the SAT as an admissions

at a Southwestern university with a exican-American enrollment of 33-50%.

The rain emnhasis of the study involves the investigation of the differen-

tial nredictive validitr of the Scholastic Aptitude Test and quartile rank

in high school as indicators of grade point average in the freshman college

year for classifications of students based on sex and ethnicity.

PROCEDURE

Tne data for the 3, 237 students utilized in this study were obtained

from the records of The University of Texas at El Paso. This grow) consti-

tutes all entering freshmen for the period Fall semester, 1969 to Fall

semester, lsra who had data for all variables. Since this university was

pursuing essentially an omen admissions policy during that period, the data

represent a set which is unusually free of any restriction in the ranre of

. the variables. (Although students with low SAT scores were denied admission

during each Fall semester, the admission policy was essentially open in that

students were provisionally admitted in the Snring and Summer semesters

without retard to :.AT scores or high school grades.)

The data collected consisted of the scores on the Scholastic Artitude

Test.(SAT), which hes two subscales labeled Verbal and Omantitative, each

of which is designed to have a national mean of 500 and a standard deviation

of 100; quartile rank in high school class; grade point average attained for

the first thirty or lees college hours; and a determination of sex and of

ethnicity (Rs indicated t.;.e surname for each individual). Nartile rank
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in high school was coded such that a one indicated that the individual was

ranked in the highest quartile and a four indicated that the individual was

ranked in the lowest quartile accordinr to high school grades. These varia-

bles have several disadvantages, some of which are as follows:

1. For a correlational study, quartile rank is not the most expedient

coding for a variable indicating achievement in high school, but it

was the only form of data available for this variable.

2. Freshman grade point average is probably a poor indicator of

college success for many reasons, the most important being that GPA

is not necessarily comparable across subjects because of the variance

in the difficulty of the courses chosen by various students.

3. The determination of ethnicity or culture by surname is not a

particularly good classification scheme for this type of investigation,

since persons with Spanish surnames may be products of an Anelo environ-

ment and persons with non-Spanish surnames may be products of the

Mexican-American culture with accompanying language deficits.

RESULTS

The data were analyzed utilizing the CPC 3150 computer system at The

University of Texas at El Paso and a program package for multiple linear

regression documented in An Introduction to Linear t!odels by Ward and

Jennings (1973). The results of these analyses are presented in Tables 1-4.

Table 1 shows the means, standard deviations, and F statistics for

comnarisons of the means for the groups based on sex and ethnicity for the

var: :-$ SAT V, SAT 0, quartile rank in high school, freshman rrade point

ave. , and CAT composite score (SAT V + SAT 0). It shoull be noted that

theT- are siellificant differences among to rroun means fc '1 variables.
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Consistent with rrevious findings for blacks, the menns for SAT V and SAT Q

appear to be lower for Zranish surname than for non-Spanish surname indivi-

duals, with aprarent sex differences only for SAT 0, where males attain

hirner means than females. The means for quartile rank and Trade point

average arpear to differ primarily between the sexes, with females attaining

ranks closer to the tcp of their class and higher grade mint averages.

Table 2 containn the correlations' between the variables for each of

the groups. it should be noted that all these correlations are of sufficient

magnitude that it is unlikely that any represent random values from popula-

tions in which the correlations are zero. (At the .01 level with df = 500,

correlations above .115 are significant.) Also the correlational matrices

for the groups arrear to be fairly similar.

Table 3 shows the equation for predicting, grade point average from

knowledge of nT V, SAT C' and quartile rank in high school for each group.

In addition, this table chos the squared multiple correlation coefficient

for each equation and information concerning the tests for evaluating sta-

tistically the relevance of each predictor. It should be noted that the

squared nultirle cerrelation coefficients are renerall7 low and arpear to

be lower for the Cranisn surnare nrours than for the non-Sranish surname

groups. In addition, results of the tests for relevance of the predictor

variables indicate thst CPT V and quartile rank are "good" rredictors of

grade point avern.-e for all the croups. rAT p anpears to be relevant for

the prediction of grade point average for the non-Sranish surname individuals.

Table J& presents the tern by term comrarison of the equations for the

groupa which were obtained to discover whether the various grours differ.

These statistical tests involve conrarisons of the constants or coefficients

for a rarticular rredictor variale across the rrouns to determine the
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Variable "AT V- SAT 0 Pank N'A AT Conrosite

Spanish Surname Females

SAT V 1..Onn 5(5 ..34e .335 .88A

FAT n 1.000 -.h2P .2eh .881

Rank 1.0on -.33R

CPA 1.(1011 .3507

Spanish Surname "ales

SAT V

SAT 0

Rank

CPA

1.00P .585

1.000

-.311

-.3(4

1.000

.2he

.22g

-.35R

1.000

.FM.

.900

...3P1

.2r5

Non-Spanish Surrame remales

SAT V

SAT ^

Rank

CPA

1.""0

-.-------------!--------------

.57('

1.nnn

-.3113

..411

1.000

.30

.311n

-.350

1.000

.P97

.P77

-.I423

Artn

?on -Sr. anis!" "ales

SAT V

SAT 0

Pan }..

CPA

1.0n^ .5"):

1.r",0

-.3P5

-.301

1.ne1

.321+

.335

-.L1!)

1.00n

,ArA

.PP3

-.h11

.37(7
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Prediction Lnuaticns for CPA with SAT V, SAT 0. and Rank
as Prociirtorn for Grours by Sex and Ethnicity

Group

VAIMMIPOWAIIMMIftamMIMOMOMMUMmelmma. .00,041640040...vOONFOIN.WWWW000,40,004ft.

Spanish Surname Fena2c

Equation P
2

CDA = 1.14145 + .0022 SAT V + .0006 SAT Q .1887 Rank .1702

Spanish Surname Vale

df
SAT V 20.42 1, 526 4C.0001

rAT 0 1.38 1, 526

rpnh 28.22 1, 526 440001

...Wm. ob..

CPA ft 3.r005 + .0014 SAT V + .0404 STA 0 - .2530 Rank .1493

F df
SAT V 8.90 1, 707 4(.004

SAT 0 .82 1, 707 >.30

Rank 65.22 1, 707 <.0001

Non-Spanish Surnare Female GPA = 1.2040 + .0022 SAT V + .0012 SAT 0 - .2653 Rank .2159

F df
SAT V 30.99 1, 800 <.0001

CAT Q 7.47 1, 800 4(.007

Punk 5C.93 1, 800 <.0001

Non-Spanish Gurnpre "ale

11/1.14.1......

nr.A 1.14Sp + .001 SAT V + .0013 SAT Q ..eee Rank .2263

F df
SAT V 24.63 1, 1188 <.0001

EAT 0 17.01 1, 1188 4C.0001

Funk 129.62 1, 1188 .0001



TABLE 4
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Comparison of the Coefficients in the Prediction Equations for the Various Groups

Spanish Surname Non-Spanish Surname

F PCoefficient

Female ?ale Female Pale

SAT V .0022 .0014 .0022 .0036 .95 3, 3221 ;>.40

SAT 0 .0004 .0004 .0012 .0013 1.16 3, 3221 >1..30

Rank -.1387 -.2530 -.2653 -.2888 1.57 3, 3221 >.15

Intercept' 1.5551 1.2111 1.4673 1.1442 35.17 3, 3230 4.0001

.11MMMAIMEMIIMOMIIMINme110.1.011.10

'The intercept values are different than those shown in Table 3 because the values for Table
4 result from a different model. since the results in Table 4 show that there are no signi-
ficant differences bet,..een the coefficients for the various groups for predictor variables
SAT V, SAT Q and rank, this indicates that the croups do not differ in terms of prediction
using these variables and so values of the coefficients for these variables can be estimated
from the data for all the croups. The inter. 1pts shown in Table 4 are the values of the in-
tercepts from a model in which all the croups had the same coefficients for each predictor --
i.e., all croups had the same coefficient for CAT V, the same coefficient for SAT 0, and the
same coefficient for rank.
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likelihood that the coefficients are random samples from populations with

equal values, i.e., the croups do not differ in terms of the coefficients

of a particular predictor. (This type of test is equivalent to the com-

parison of slopes and intercerts in the analysis of covariance.)

The results of the F tests shown in Table 4 indicate that the crours

probably only differ in terms of the regression constants (intercepts).

This implies that aithouCh the most accurate prediction of freshman grade

point average would stem from the use of a regression equation for each

group with different weights for each predictor, insufficient difference

among these equations is evidenced to statistically disallow the reduction

of these four equations to four equations which use the came predictor

weights for each group but with each group hmving a different intercent.

The intercepts for these equations are those shown in Table 4, and the

common set of weights are .0018 for SAT V, .0010 for AT Q, and ..25e6 for

quartile rank. Since the prediction equations differ statistically only in

terms of the intercepts, and since differences among the intercerts smear

to be attributaLle to differences in the sexes rather than to differences

in ethnicitr, differences in the prediction equations are probably attribu-

table only to differences due to sex.

DISCUSSION

It has often been noted that in this country members of some minority

groups on t.e average obtain lower scores on intellirence and aw.titude

tests tbs. members of the white majority. Unless those who use the

scores fr- .ch testa are willing to assume that such tests indicate

true differences in aptitude between such subgroups (and hence that such

minority crours are in fact Inferior in terms of the artitudes assessed),

they should face tic problems involved w4 t:. the use of tests which

produce different distributions of scores for different denocranhically

definable rroul,s. Failure to take such (*tour differanees
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into consideration when these test scores are being utilized can lead to

the often cited charges that ouch tests are biased turd that the use of

such tests is iiscri:ninatery.

The problens involving the use, of slc testa can be ameliorated to

some degree through (a) Cie establishment of different expectations for

scores On the tests for different grown of individuals, and (b) the inves-

tigation of rossible differential
predictability of the test scores for

different groups of individuals. This investigation was undertaken to

investigate possible sources of bias which could result from the use of

the SAT and rank in high school as predictors of freshman grade point

average at a Southwestern
university with a sizeable Mexican-American

enrollment.

Results of this investigation indicate that:

1. There is considerable difference between the SAT V and SAT Q scores

for Spanish surname and non-Seanish surname individuals, with non-Spanish

surname individuals Generally attaining higher scores. In addition,

females make hirher grades in college and are nearer the top of their

high school classes in terms of grades than moles.

2. The accurac: of the Prediction equations
for all the groups as

indicated by the squared value of the multiple correlation coefficient

is low, so prediction of freshman grade roint averare it not good for

any group, tut predictions are slightly poorer for Spanish surname then

.for non-Spanish
surname groups.

3. Cuartile rank in high school is the best predictor of freshman

Grade point averare, with SAT V next test and SAT 0 the poorest.

4. Statiatieall t:.ere appears to be no justification for utilizing

different nrelict.cr
*oihts for :AT V, CAT ^ or rank fcsr Ulu various
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groups. The groups probably do differ in terms of the regression

constants however. Overall the differences in the prediction equa-

tions appear to be attributable to differences in the sexes and not

to differences in ethnicity.

This study indicates that in terms of the magnitude of SAT scores

Spanish surname individuals tend to score about a half a standard devia-

tion below non-r-anish surname individuals. However, in terms of predic-

tion of freshman grade point average, there does not appear to be any bias

against Spanish surname individuals, since the regression constants and

slopes for SAT V, SAT Q and quartile rank did not differ significantly

for the croups based on ethnicity. On the other hand, there does appear

to be some bias against women since the regression equations over-predict

female grade point average as compared to males. This indicates that

females probably can be successful at. this university with lower SAT scores

and quartile rank taan can males.
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