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Abstract

Part 1 of this study investigated possible causes of the
observed decline in correlations between SAT scores and
freshman grade-point average (FGPA). The results were
described in Chapter 12, “Implications of Using Fresh-
man GPA as the Criterion for the Predictive Validity of
the SAT,” and were the basis for much of Chapters 2 and
3 of the monograph Predicting College Grades: An
Analysis of Institutional Trends Ouver Two Decades
(Willingham, Lewis, Morgan, and Ramist 1990). Work-
ing with a data base of 38 colleges, the study found that
the comparability of course grades received by entering
freshmen declined in the 1980s. Three new measures of
grade comparability—variety of courses taken, variation
in average student aptitude among courses, and appro-
priateness of average course grade in relation to student
aptitude level—proved to be excellent indicators of both
the level of and the change in SAT validity for predicting
FGPA among the 38 colleges. Using course grade as the
criterion instead of FGPA reduced the decline in both
SAT and high school GPA (HSGPA) validity for predict-
ing course grades by 40 percent. Contrary to the assump-
tion that high school record (HSR) is a better predictor
than the SAT, compared with HSR the SAT had higher
or equal average validities for predicting course grade in
almost all categories of courses. (Each course was placed
into one of 37 categories based on subject, skills required,
and level.)

Part 2 of this project examines course selection, grad-
ing patterns, grade comparability, SAT predictive effec-
tiveness, and average over- and underpredictions in each
type of course for groups defined by an academic com-
posite index, sex, English as best or not best language,
and ethnic group. SAT predictive effectiveness is deter-
mined with and without HSR on the basis of correlations
that are corrected for restriction of range. Over- and
underpredictions are determined by residuals from pre-
dictions. All results are analyzed by college selectivity
level and size.

On average, males took more rigorously graded
courses and females obtained a higher FGPA: two-thirds
of the .09 difference by sex in FGPA related to course
selection. Predictions of course grades based on the SAT
were better for females, on average, than for males, and
the SAT added more incremental information over HSR
for females. Underprediction of FGPA for females, using
the SAT and HSR, averaged .06. Underprediction of
course grade for females, using the SAT and HSR, aver-
aged .03, but was reduced to .02 using the Test of Stan-
dard Written English (TSWE) as an additional predictor,
and was eliminated entirely at more selective colleges.

Although on average the SAT predicted FGPA and
course grades better for students whose best language
was English, it added more incremental information over
HSR for students whose best language was not English.
Asian American students took, on average, very strictly
graded courses, but obtained a high average FGPA. The
SAT predicted FGPA and course grades better for them
than for any other ethnic group. On average, the SAT
added more incremental information over HSR in pre-
dicting FGPA and course grades for black students than
for any other ethnic group. Course grades were the least
comparable for Hispanic and black students. They were
so lacking in comparability for Hispanic students that, on
average, there was better prediction of one course grade,
as long as the course was identified, than of FGPA, even
though the latter was typically based on eight or nine
courses (for black students, course grade and FGPA pre-
dictions were equally good).

On average, substantial improvement in the predic-
tion of FGPA could be obtained by using, as an addi-
tional predictor, the average grading difficulty of courses
selected by students. The improvement was greatest at
less selective colleges and for students of lower academic
levels.

The highest average correlations in predicting FGPA
were obtained by predicting each of a student’s course
grades separately and averaging the predictions to obtain
a predicted FGPA. After correcting for predictor restric-
tion of range and criterion unreliability, the average cor-
relations were .64 for the SAT, .67 for HSR, and .75 for
the multiple correlation of the SAT and HSR. These cor-
relations may be the best estimates ever made of the ef-
fectiveness of the SAT and HSR for predicting FGPA,
because they were based on a large cross section of col-
leges and on comparable grades for all courses taken
by a student, and because the effects of both predictor
restriction of range and criterion unreliability were
removed.

Part 1: Course Grade
Study

Investigation

Ramist, Lewis, and McCamley (1990) analyzed a data
base of course grades to gain a greater understanding of
the FGPA criterion. The 38 participating colleges (iden-
tified in Appendix A) varied widely in terms of selectiv-
ity, size, and control. The colleges supplied student iden-
tifications, courses taken and grades received, and
HSGPA or HSR (27 of the 38 colleges supplied a mea-



sure of high school record) for enrolled freshmen in 1982
and 1985. Matching the student identifications against
the files of the Admissions Testing Program provided
SAT scores and Student Descriptive Questionnaire (SDQ)
responses, including HSGPA, whether English was the
student’s best language, and ethnic group.

All courses taken by freshmen were assigned one of
37 categories based on subject, skills required, and level.
Among the categories were five for mathematics (based
on level), nine for English (based on level as well as
whether the emphasis was on reading/literature, writing/
composition, or both), three for biological sciences and
three for physical sciences (based on level, for majors
or nonmajors, and laboratory or nonlaboratory), two
for foreign languages (based on level), and two for art/
music/theater (studio and nonstudio). The other catego-
ries were: history, social sciences/humanities, economics,
business/communications, computers, health/nursing,
education, physical education, military science, home
economics, architecture/environmental design, technical/
vocational, and other. The full list is provided in Appen-
dix B. The remainder of this section is a summary of the
results of Part 1 of the course grade study.

Course Selection and Grading
Grade Comparability

A good criterion for predictive validity studies should
provide comparable measurements, using approximately
the same standard of performance, from student to stu-
dent. Three concepts and related measures were associ-
ated with grade comparability.

If all students took the same courses, then grades
probably would be as comparable as they could be—al-
though there would still be differences among instructors.
But variation in course taking influences comparability.
Counting from higher to lower volume, the number of
courses that account for half of all the credits taken by
freshmen provided a measure of grade comparability. A
high number showed course variety; a low number
showed course concentration. The average across all the
colleges was 16 courses, but one college averaged as few
as 5 courses. Colleges with large declines in SAT predic-
tive validity from 1982 to 1985 tended to show increases
in the average number of courses.

Variation in course taking may not necessarily have

“an adverse effect on grade comparability if average stu-
dent aptitude levels are about the same from course to
course, but it may have a large effect if students with
greater aptitude take certain courses and students with
lesser aptitude take other courses. To measure variation
in student aptitude levels among courses, the standard
deviation of course SAT means was used. A high stan-

dard deviation shows great variation among courses; a
low standard deviation shows similarity in aptitude
among courses. Colleges with high SAT predictive valid-
ity tended to have lower standard deviations.

Even variation in student aptitude among courses
may not have an adverse effect on grade comparability if
grades correspond with aptitude levels. If average course
grades reflect student aptitude levels, so that courses with
higher student aptitude levels have higher grades and
courses with lower aptitude levels have lower grades,
there would be little adverse effect on grade comparabil-
ity. The measure used, the correlation between course
grade mean and course SAT mean, averaged only .10.
Colleges with large declines in SAT predictive validity
from 1982 to 1985 tended to show substantial declines
in the correlation of course SAT mean and course grade
mean, approaching .00.

Grading Difficulty

For each course, the grade mean residual is defined as the
difference between the average course grade and the pre-
dicted GPA of the students in the course based on their
SAT scores and HSR. A positive grade mean residual in-
dicates higher grades than would be expected given stu-
dent academic credentials (lenient grading). A negative
grade mean residual indicates lower grades than would
be expected from student academic credentials (strict
grading).

Students with high SAT scores (compared to other
students at the college) tended to select more strictly
graded courses, which, on average, were science or quan-
titative and reduced their FGPAs. Similarly, students with
low SAT scores (compared to other students at the col-
lege) tended to select more leniently graded courses,
which on average were nonquantitative and increased
their FGPAs.! These patterns became clearer during the
period from 1982 to 19835, especially for less selective
colleges. As colleges increasingly allowed and encouraged
students to take courses most appropriate to their apti-
tude levels, course variety increased and grades became
less comparable.?

"The division of academic departments into those that grade
strictly, usually those with a scientific and quantitative focus
and those that grade more leniently, usually those with a
nongquantitative focus, has long been recognized. See Goldman,
Schmidt, Hewitt, and Fisher (1974); Goldman and Hewitt
(1975); Goldman and Widawski (1976); Goldman and Slaugh-
ter (1976); Ramist {1984); Willingham {1985); Militon, Pollio,
and Eison (1986); Strenta and Elliott (1987); Elliott and Strenta
(1988); and Sabot and Wakeman-Linn (1991).

*Reacting to this lack of comparability of grades, Milton, Pollio,
and Eison (1986), p. 218, go so far as to suggest abolishing the
computation of GPA because it is becoming meaningless.



FGPA as the Criterion
By Academic Level

Dividing the freshman class at each college into equal
thirds based on a composite of SAT scores and HSR, over
all colleges both the SAT and HSR predicted best for the
top third. For the bottom third, the SAT predicted slightly
better than HSR and the SAT had its highest incremental
correlation over HSR. The SAT is most useful in predict-
ing FGPA for the bottom of the class, where the most
difficult selection decisions are made. This is especially
true for more selective colleges: in predicting FGPA, the
SAT incremental correlation over HSR averaged .06 to
.07 for all students at all colleges, .09 for the lowest third
of the class at all colleges, and .12 for the lowest third of
the class at more selective colleges.

Predicting Validity for FGPA from
Grade Comparability

The three measures of grade comparability—the number
of courses that account for half of all the credits taken by
freshmen, the standard deviation of course SAT means,
and the correlation between course grade mean and
course SAT mean—were used to predict SAT validity for
FGPA (the multiple correlation between the two SAT
scores and FGPA) and HSR validity for FGPA (the cor-
relation between HSR and FGPA). The average multiple
correlation for 1982 and 1985 was close to .70 in pre-
dicting SAT validity for FGPA and close to .60 in predict-
ing HSR validity for FGPA. Essentially, the validity of
both the SAT and HSR for predicting FGPA depended
on how comparable the grades were: high comparability
leading to high validity for FGPA and low comparability
leading to low validity for FGPA.

Using changes in the three measures from 1982 to
1985 to predict changes in the levels of validity for FGPA,
the prediction was again very good for the SAT and mod-
erately good for HSR. The multiple correlation was about
.60 for predicting the change in SAT validity for FGPA
and about .30 for predicting the change in HSR validity
for FGPA. Especially considering the difficulty of predict-
ing change, the predictability of the change in validity for
FGPA was high. The change in the SAT and (to a moder-
ate extent) HSR validity for predicting FGPA depended
on the change in the comparability of grades: increased
comparability leading to higher validity for FGPA and de-
creased comparability leading to lower validity for FGPA.
The typical pattern of change was for grade comparabil-
ity and validity for FGPA to decline at less selective col-
leges, where course variety increased (especially in math-
ematics courses) and the correlation of course SAT mean
and course grade mean declined.

Course Grade as the Criterion

Compared to FGPA

The College Board has always recommended FGPA as
the criterion for determining the predictive validity of the
SAT in admission.’ But there may be another possible cri-
terion: the single course grade.

To evaluate this new criterion, separate correlations
were computed for predicting course grade for each of
4,680 courses (with at least § freshmen in each of the
years) and corrected for restriction of range. For each
college, the course correlations for each year were aver-
aged, weighted by the number of freshmen in the courses,
and then the college means were averaged. The average
correlation of one course grade with the SAT was an
unexpectedly high .49. Although the correlations for all
the courses were averaged, the average correlation rep-
resented the average predictability of only one course
grade, with all the subjectivity that may be inherent in one
grade. When FGPA was computed, with a mean course
load of 8.6, and used as the criterion, the increase in av-
erage SAT predictive validity was only .03, increasing
from .49 to .54. If grades were comparable, based on the
Spearman-Brown formula, it was shown that 8.6 grades,
each having a correlation with the SAT of .49, would
increase the predictive validity of the SAT for FGPA to
.75, not .54, increasing the predictive validity of the SAT
by +.26, instead of only +.05, from predicting course
grade to predicting FGPA.* The lack of comparability of
grades substantially offset the benefits of increased
sample size from one to eight or nine grades, eliminating
80 percent of the expected increase in predictive validity.’
The effect of lack of comparability of grades was less on
HSR than on the SAT, eliminating only a little more than
half of the expected increase in predictive validity.

SAT Predictive Validity by Type of Course

The courses with the highest average correlations be-
tween the SAT and course grade were science or quanti-
tative—especially biological sciences (after correction for
restriction of range, nonmajors .61, advanced .60, and
lab/majors .58), physical sciences (nonmajors .54, ad-
vanced .61, and lab/majors .53), economics (.59), ad-
vanced mathematics (.57), and calculus (.55)—with nega-
tive average grade residuals indicating strict grading. The

See College Board (1988), p. 9.

*Willingham, Lewis, Morgan, and Ramist (1990), p. 329.
‘Goldman and Widawski (1976) and Elliott and Strenta (1988)
recognized that the expected improvement in validity from in-
creased sample size by adding courses is diminished by differ-
ential grading standards.



courses with low average correlations between the SAT
and course grade were all nonquantitative and included
physical education (.21), remedial English (.25), techni-
cal/vocational (.27), studio art/music/theater (.32), reme-
dial reading/literature (.33), and military science (.34),
with substantial positive average grade residuals, from
+.28 to +.78, indicating lenient grading.

Part 2: Extending the
Analysis
To Additional Colleges

In addition to the 38 colleges identified in Appendix A
that supplied data on the 1982 and 1985 classes for
Part 1 of this study, Part 2 includes 7 additional colleges,
also identified in Appendix A, that supplied data for the
1985 class only. The findings in Part 2 are based on 1985
data for all 45 colleges and therefore may differ some-
what from those in Part 1.

By Student Group

Part 2 of this study extends the analyses of Part 1 to docu-
ment differences among student groups in course selec-
tion, in the predictive effectiveness of the SAT and HSR
for both FGPA and course grade, and in the comparison
of actual and predicted grades. To compare groups on
predictive effectiveness, correlations are corrected for

and/or HSGPA in prediction equations derived for all
students. Student groups were defined by academic level,
sex, whether English was the student’s best language, and
ethnic group.

Student groupings by academic level were established
for each college. An academic composite index of SAT
scores and HSGPA was tabulated for each enrolled fresh-
man. The weights used were averages of the weights for
all prediction equations produced in validity studies by
the College Board’s Validity Study Service using SAT
scores and HSGPA on entering classes from 1981 to
1985:.00118 for the verbal score, .00100 for the math-
ematical score, and .55498 for HSGPA. For each college,
students were grouped into equal thirds based on the
academic composite index. Any student without at least
one A to F course grade was eliminated. Separate analy-
ses were performed for high, middle, and low academic
composite groups, first for each college and then aver-
aged across colleges. The averages across colleges are
presented.

Student groupings by sex, whether English was the
best language, and ethnic background are based on stu-
dent responses to the SDQ. Chart 1 shows the SDQ re-
sponses to the ethnic question and how the ethnic groups
are described in this report.

CHART 1
How Described
SDQ Responses in This Report
American Indian or Alaskan Native American Indian
Black or Afro-American or Negro Black

Mexican-American or Chicano Hispanic

Oriental or Asian-American or Pacific Islander Asian-American

restriction of range. To compare actual and predicted Puerto Rican Hispanic

grades, average over- or underpredictions are provided White or Caucasian White

for each student group using combinations of test scores Other Not included

CHART 2

Academic English Best

Composite Groups® Sex Language Etbnic Group’

High 16,010 Male 22,412 Yes 44,699 American Indian 184

Medium 15,340 Female 23,967 No 1,156 Asian American 3,848

Low 15,029 TOTAL 46,379 No Response 524 Black 2,475

TOTAL 46,379 TOTAL 46,379 Hispanic 1,599
White 36,743
Other/No Response 1,530
TOTAL 46,379

“There were fewer students in the lower third of the academic composite groups than in the upper third because any student without at least one A to F course grade

was eliminated.

"Compared to the most comprehensive recent analyses of SAT predictive validity for each of the ethnic groups, this study includes data for comparable or larger

numbers of students:

® American Indian: No known study; this study includes data for 184 American Indian students at 34 of the 45 colleges.
¢ Asian American: Sue and Abe (1988) include data for 4,113 Asian American students at 8 campuses of the University of California; this study includes dara for

3,848 Asian American students at 43 of the 45 colleges.

® Black: Nettles, Thoeny, and Gosman (1986) include data for 664 black students at 30 colleges; this study includes darta for 2,475 black students at 45 colleges.
* Hispanic: Pennock-Roman (1990) includes data for 1,447 Hispanic students at 6 colleges; this study includes data for 1,599 Hispanic students at 44 of the 45

colleges.




Note that Mexican-American or Chicano and Puerto
Rican respondents are grouped as Hispanic. “Other”
respondents are not include in the ethnic analysis.

Records for 46,379 students were analyzed. The
numbers of students in the various groups are shown in
Chart 2 (the numbers of students at each of the 45 col-
leges whose best language was not English and in each of
the ethnic groups are included in Appendix A).

Course Selection and Grading

Course selection for each student group is described by

several variables and analyses that were included in Part

1 and by some that were introduced in Part 2. The course-

selection variables included in both Parts 1 and 28 are:

e the average number of courses taken by a student;

* the percentage of credits in advanced courses;

* the percentage of credits in remedial courses;

* the percentage of students taking a course in each
category;

¢ the number of courses that would account for half of
all the credits accumulated, indicating variety of
courses taken;

¢ the standard deviation of course SAT means, indicat-
ing variation in student aptitude levels among courses;

e the correlation between course grade mean and course
SAT mean, indicating appropriateness of the average
course grade with respect to aptitude level; and

* the grade mean residual for each course, indicating the
difference between the average course grade and the
predicted FGPA of the students in the course based on
their SAT scores and HSR.

Several course selection variables and analyses for
each student group were introduced in Part 2 of the study.
In addition to the three variables associated with grade
comparability, grade comparability is documented by the
difference in correlations for predicting FGPA and course
grade. A small difference indicates less comparable course
grades (the natural increase in the correlation due to the
increased number of course grades in FGPA is not taking
place); a large difference indicates more comparable
course grades.

For each course, course grade was predicted from
the SAT-Verbal (SAT-V) score, the SAT-Mathematical
(SAT-M) score, and HSGPA for all students in the course,
and the predictive weights were standardized. After con-

*In Part 1, because the emphasis was on all students at a col-
lege, variables were tabulated for each of the 38 colleges, and
then averaged, weighting each college equally. In Part 2, the
results may differ not only because there are 45 colleges, but
also because, due to the emphasis on student groups that in
many cases are disproportionate in number across colleges, the
averages for each group {including all students) are weighted
by the number of students in the group at each college.

verting negative weights to zero, the proportion of the
total of the standardized weights associated with each
predictor indicated the proportional contribution of the
predictor. Averaging proportional contributions over all
courses selected by the students in a group, weighted by
the number of students in the group in the course, pro-
vided an indication of the relevance of each of the vari-
ables in predicting FGPA in courses selected by the group.
For each student, the grade mean residuals for all the
courses selected were averaged. This variable describes
the average grading difficulty of the courses selected. The
grade mean residuals were averaged for each student
group and weighted by the number of students in the
group in the course to determine how grading difficulty
was influenced by the courses selected by the group.’
To indicate a student’s competitive advantage or dis-
advantage, his or her SAT scores, TSWE score, and
HSGPA were compared to the average SAT scores,
TSWE score, and HSGPA for all students in each course
selected by the student, and then these differences were
averaged over all courses selected by the student.
Weighted averaging over all students in a student group
provided the average competitive advantage or disadvan-
tage associated with the courses selected by the group.

Predictive Effectiveness

The predictive effectiveness of the SAT and HSR was
evaluated for each student group in terms of the predic-
tion of FGPA for each college (averaged over all colleges
and weighted by the number of students in the group at
the college) and course grade (averaged over all courses
and weighted by the number of students in the group in
the course). In order to ensure that all students had com-
parable HSR, HSGPA from the SDQ was used. Correla-
tion coefficients were tabulated. To make them compa-
rable for each student group, college, type of college, and
type of course, they were corrected for restriction of range
to the full national SAT-taking group using the Pearson-
Lawley multivariate correction.'' To eliminate the artifi-
cial reduction of the correlations due to criterion

"To underscore relative group differences, grade mean residu-
als were centered at .00 for all students.

""For FGPA at every college and separately for every course with
at least seven freshmen in 1985.

1See Gulliksen (1950), pp. 165-66. The estimates of standard
deviations for all test takers were 109 for the SAT-Verbal score,
120 for the SAT-Mathematical score, and .61 for HSGPA. The
estimates of correlations among the predictors for all test tak-
ers were .67 for the SAT-Verbal and SAT-Mathematical scores,
.45 for the SAT-Verbal score and HSGPA, and .50 for the SAT-
Mathematical score and HSGPA. Estimates were based on SAT
scores and on HSGPA from the SDQ for all SAT takers during
the 1982-198S5 period.



unreliability, they were also corrected for criterion
unreliability. To indicate the SAT’s utility, the SAT incre-
ment to the correlation, over HSGPA, was tabulated.

Correlation coefficients for predicting course grade
were averaged over all 7,786 courses with at least 7 fresh-
men in 1985 and also for each type of course. Types of
courses for which the verbal score was most important
and types for which the mathematical score was most
important were identified.

The TSWE score and the average grade mean re-
sidual of the courses selected by the student were used
as additional variables for predicting FGPA. They were
used as single predictors and combined with SAT scores
and HSGPA. TSWE scores were used to predict course
grades, overall and for each type of course. Only uncor-
rected correlations involving these predictors were tabu-
lated.

As a means of adjusting for the lack of criterion com-
parability caused by course selection, individual predic-
tions of grades in each course taken by a student were
averaged and correlated with the student’s FGPA. These
correlations were not only based on predictions and ac-
tual grades in the same courses, but also allowed for the
benefits of increased course sample size from one course
to eight or nine courses. They were tabulated for course
grade predictions based on SAT scores and HSGPA, sepa-
rately and combined, and both uncorrected correlations
and correlations corrected for predictor restriction of
range’? and criterion unreliability were reported.

Lack of criterion reliability reduces the correlation
between a predictor and the criterion. In order to elimi-
nate the effect of criterion unreliability on correlations for
the criterion of one course grade, 44 course sections were
identified from one university for which the first part of
the course was in one term and the second part in another
term. First- and second-term grades for each course were
correlated to estimate the reliability of a single course
grade, and these correlations were corrected for restric-
tion of range.” In order to eliminate the effect of crite-
rion unreliability on correlations for the criterion of
FGPA, at each college separate averages for each of two
randomly created sets of half of the course grades of each
student were correlated, the correlations were adjusted
for the full FGPA, and then the correlations were cor-
rected for restriction of range.

Over- and Underpredictions

For each student group, grades and predictions were
compared for both FGPA and course grade (overall

'UThese correlations were corrected using an extension of the
Pearson-Lawley multivariate correction to the problem of implicit
selection (see Gulliksen, 1950, p. 165).

and for each type of course). If, on average, grades ex-
ceeded predictions, then the predictor(s) was (were)
underpredicting for that group; if, on average, predictions
exceeded grades, then the predictor(s) was (were) over-
predicting for that group.

Over- and underpredictions for both FGPA and
course grade were evaluated for the single predictors of
HSGPA, SAT-Verbal score, and SAT-Mathematical
score, and multiple predictor combinations of SAT
scores, HSGPA, and TSWE score. Over- and under-
predictions for FGPA were also determined after combin-
ing the average grade mean residual of the courses se-
lected with HSGPA and SAT scores.

Differences Among Colleges

Analyses of course selection, predictive effectiveness of
the SAT and HSGPA for FGPA and course grade, and
over- and underpredictions, by type of course and by
student group, were carried out for all 45 colleges and
then for groups of 15 colleges based on selectivity and
size. Three groups of 15 colleges were defined by their
SAT-V+M means: the most selective third with means of
1121 or higher, the middle third with means of 986 to
1120, and the least selective third with means below 986.
Three other groups of 15 colleges were defined by the
number of freshmen: the largest third with 900 or more
entering freshmen who took the SAT, the middle third
with 485 to 899, and the smallest third with fewer than
4885.

Statistical Precision of Results

The analyses carried out in this study were exploratory
i nature. As a consequence, statistical tests of hypoth-
eses were not carried out, and standard errors of statis-
tics were not estimated. Instead, results should be inter-
preted as descriptive of characteristics observed in a data
base of 46,379 students in the 1985 freshman class, tak-
ing a total of 7,786 courses offered at 45 colleges and
receiving 395,106 course grades.

It may be expected that most of the results reported
here are similar to what would be found for another,
similar group of students, courses, and colleges. This
expectation is stronger with respect to the 23,967 fe-
male students in the study than for the 184 Ameri-
can Indian students. Nonetheless, the findings for Ameri-
can Indian students were not ignored. The analysis of
over- and underpredictions for course grades of Ameri-
can Indians was based on 1,509 course grades. All other
groups had substantially larger numbers of course grades.



Variations by Academic
Composite Group

Student Characteristics

Table 1 shows the student composition of the high,
middle, and low academic composite groups. The high
composite group has almost equal numbers of males and
females; the other composite groups have more females.
Students whose best language was not English are more
strongly represented in the low composite group, as are
black, Hispanic, and American Indian students. Asian
American, white, and students whose best language was
English are more strongly represented in the high com-
posite group.

Course Selection and Grading

Table 2 displays the courses selected by each of the stu-
dent groups. The average student took 8.5 courses for
credit, 6 percent advanced and 2 percent remedial (reme-
dial courses without credit were excluded). As expected,
students in the low academic composite group averaged
fewer courses (8.1 compared to 8.8 for the high compos-
ite group), fewer advanced (4 percent compared to 7
percent), and more remedial (3 percent compared to 1
percent).

TABLE 1

Student Composition of Fach Academic Composite Group

Academic Composite
All Students Group
N Percent High Middle Low
SEX

22,412 48.3 Males 49.9% 47.2% 47.8%

23,967 51.7 Females 50.1% 52.8% 52.2%
46,379 TOTAL

ENGLISH BEST LANGUAGE

44,699 97.5 Yes 98.3% 97.9% 97.1%

1,156 2.5 No 1.7%  21% 2.9%
45,855 TOTAL

ETHNIC GROUP

184 0.4 American Indian 0.2% 0.4% 0.7%

3,848 8.6 Asian American 9.5% 8.6% 7.5%

2,475 5.5 Black 1.5% 3.8% 11.7%

1,599 3.6 Hispanic 2.0% 32% 5.6%

36,743 81.9 White 86.7% 84.0% 74.5%
44,849 TOTAL

Among course categories, the highest percentage
of course grades were in the broad category of social
sciences/humanities (19 percent). Other courses fre-
quently taken were physical sciences/engineering (14 per-
cent: 8 percent lab or for majors and 6 percent nonlab
and nonmajor); mathematics (13 percent: 8 percent cal-
culus, 2 percent precalculus, 1 percent advanced math, 1
percent regular math, and 1 percent remedial math); En-
glish (12 percent: 6 percent emphasizing writing, 2 per-
cent emphasizing reading/literature, and 4 percent both);
foreign language (7 percent: 4 percent beginning and 3
percent beyond entry); art/music/theater (5 percent: 3
percent nonstudio and 2 percent studio); history (5 per-
cent); biological sciences (4 percent: 2 percent lab or for
majors and 2 percent nonlab and nonmajor); and eco-
nomics (4 percent).

Students in the high academic composite group se-
lected mathematics courses at the calculus level or higher
at twice the rate (12 percent: 2 percent advanced math
and 10 percent calculus) of students in the low compos-
ite group (6 percent: almost all calculus) and selected
physical sciences/engineering courses with a lab or for
majors at more than three times the rate (13 percent com-
pared to 4 percent for students in the low composite
group). Students in the low composite group took more
mathematics courses below the calculus level (6 percent
compared to 2 percent for students in the high compos-
ite group), more regular writing courses (7 percent com-
pared to § percent), more regular English courses (5 per-
cent compared to 4 percent), and more social sciences/
humanities courses (21 percent compared to 17 percent).

Table 3 shows course selection and grading charac-
teristics for each of the student groups. On average, in
predicting course grades for all students, 54 percent of
the predictive weight was on SAT scores, with more on
the mathematical score (28 percent'®) than the verbal (25
percent’), and 46 percent'® on HSGPA. For courses se-
lected by students in each of the academic composite
groups, the SAT and HSGPA contributions were about
the same as for all courses, but students in the high com-
posite group selected courses averaging more predictive
weight on the mathematical score (29 percent compared
to 27 percent for courses selected by students in the low
composite group) and less on the verbal score (23 per-
cent compared to 26 percent).

Course grades were much less comparable for the
low than for the high academic composite group. The
average difference in the corrected correlations predict-
ing course grade and FGPA (using SAT scores and
HSGPA) was only .02 for students in the low composite
group compared to .12 and .11 for students in the high

14-16 Percentages may not add to 100 percent because of round-
ing.



TABLE 2

Courses Selected by Student Group

Academic English Best Ethnic Group
All Composite Group Sex Language |American Asian
Students | High Medium Low | Male  Female Yes  No | Indian American Black Hispanic White
8.5 8.8 8.5 8.1 8.4 8.6 Average number of courses 8.5 8.1 8.2 7.9 8.0 7.8 8.6
6% 7% 5% 4% 5% 6% % of courses advanced 6% 7% 3% 6% 4% 5% 6%
2% 1% 1% 3% 2% 2% % of courses remedial 1% 3% 2% 1% 3% 1% 1%
COURSE CATEGORIES
1% 2% 1% - 2% 1% Advanced mathematics 1% 3% - 3% - 1% 1%
8% 10% 9% 6% 10% 7% Calculus 8% 12% 6% 13% 6% 9% 8%
2% 1% 2% 3% 2% 2% Precalculus 2% 2% 3% 2% 3% 3% 2%
1% 1% 2% 2% 2% 2% Regular mathematics 2% 2% 3% 1% 2% 2% 2%
1% - 1% 1% 1% 1% Remedial mathematics 1% 1% 1% - 2% - 1%
- - - - -~ - Advanced English - - - - - - -
4% 4% 5% 5% 4% 5% Regular English 4% 4% 6% 3% 4% 5% 5%
- - - - - - Remedial English - 1% - - - - -
- - - - - - Advanced reading/lit. - - - - - - -
2% 2% 2% 2% 2% 3% Regular reading/lit. 2% 1% 1% 2% 2% 2% 2%
- - - - - - Remedial reading/lit. - - - - - - -
- - - - - - Advanced writing - - - - - - -
6% 5% 6% 7% 6% 6% Regular writing 6% 5% 6% 5% 8% 5% 6%
- - - 1% - - Remedial writing - 1% 1% 1% 1% 1% -
- - - - - - Advanced biological sciences - - - - - - -
2% 3% 3% 2% 2% 3% Lab or major 2% 3% 3% 3% 3% 4% 2%
biological sciences
2% 2% 2% 3% 2% 3% Nonlab and nonmajor 2% 2% 2% 2% 3% 3% 2%
biological sciences
- 1% - - 1% - Adv. physical - - - 1% - - -
sciences/engineering
8% 12% 7% 4% | 10% 5% Lab or major physical 8% 16% 5% 15% 6% 9% 7%
sciences/engineering
6% 6% 6% 5% 7% 5% Nonlab and nonmajor 6% 6% 7% 7% 5% 7% 6%
phys. sci./engr.
3% 3% 3% 3% 2% 4% For. lang.~beyond entry 3% 3% 2% 2% 3% 3% 3%
4% 4% 4% 5% 3% 5% Beg. foreign language 4% 4% 6% 4% 5% 4% 4%
5% 5% 5% 5% 5% 5% History 5% 3% 5% 3% 4% 4% 5%
4% 4% 5% 4% 5% 4% Economics 4% 4% 4% 4% 3% 4% 4%
19% 17%  19% 21% | 17% 21% Social sci./humanities 19% 13%| 19% 15%  22% 19% 19%
3% 2% 3% 3% 3% 3% Bus./communications 3% 1% 2% 1% 2% 2% 3%
2% 2% 2% 3% 2% 3% Art/music/theater — studio 2% 2% 2% 2% 3% 2% 2%
3% 3% 3% 4% 3% 4% Art/music/theater — nonstudio 3% 2% 5% 3% 3% 3% 3%
2% 2% 2% 2% 3% 2% Computer science 2% 4% 2% 3% 2% 2% 2%
1% - 1% 1% - 1% Health/nursing 1% - 1% - 1% - 1%
1% - 1% 1% - 1% Education 1% 1% - - 1% 1% 1%
3% 2% 3% 3% 2% 3% Physical education 3% 2% 4% 2% 4% 2% 3%
1% 1% 1% 1% 1% 1% Other 1% 1% 1% 1% 1% 1% 1%
1% 1% 1% - 1% - Military science 1% - 1% - 1% - 1%
- - - - - 1% Home economics - - - - - 1% -
- - - - - - Technical/vocational - - ~ - - - -
- - - - 1% - Architecturefenv. des. - - - 1% - 1% -




TABLE 3

Course Selection and Grading Characteristics by Student Group

Academic English Best Ethnic Group
All Composite Group Sex Lan e |American Asian
Students| High Medium Low | Male Female Ye?ﬂ%o_ Indian American Black Hispanic White
25 24 23 23 21 27 Number of courses 25 18 15 24 21 23 24
accounting for half of all credits
67 84 43 55 69 67 SD of course SAT means 67 96 101 84 128 121 97
12 19 -07  -0S§ 17 .14 Correlation between course 12 19 .10 15 22 17 .30
grade mean and SAT mean
2.63 3.01 2.60 226 2.58 2.67 Mean FGPA 2.63 267 221 2.80 2.14 2.37 2.66
.00 -.03 00 +.04 -.03 +.03 Average grade mean residual .00 -03| +.02 -.07 +.06 +.01 +.01
PROPORTIONAL
CONTRIBUTIONS TO
PREDICT GRADES IN
STUDENT-SELECTED
COURSES:
25% 23%  25% 26% 23% 26% SAT-V 25% 20% | 25% 20% 26% 22% 25%
28% 29% 28% 27% 30% 27% SAT-M 28% 32% | 28% 32% 28% 30% 28%
46% 47%  46% 46% 47% 46% HSGPA 46% 48% | 47% 47 % 45% 47% 46%
CORRELATIONS USING
SAT AND HSGPA:*
.63 .76 .65 49 .61 .66 For FGPA .63 .57 .59 .64 52 .54 63
.57 .64 54 47 .56 .60 For course grade .58 56 57 .62 .52 .55 .56
.06 12 11 02 .05 .06 Difference .05 .01 .02 .02 .00 -.01 .07
CORRELATIONS USING
SAT:*
53 .59 53 43 .52 .58 For FGPA 53 49 46 .54 46 .40 .52
.49 51 46 42 A48 .52 For course grade 49 .46 .39 51 46 45 48
.04 .08 .07 .01 .04 .06 Difference .04 .03 .07 .03 .00 -.05 .04
SAT-VERBAL MEAN:
505 561 497 449 512 499 Group 508 391 462 484 436 462 513
505 516 503 494 508 502 Courses selected 505 492 492 513 488 500 505
0 +45 -6 -45 +4 -3 Difference +3 -101 =30 -29 -52 -38 +8
SAT-MATHEMATICAL MEAN:
559 617 553 499 586 535 Group 559 568 511 59§ 466 516 564
559 575 556 544 570 549 Courses selected 559 575 543 590 538 559 558
0 +42 -3 45 +16 -14 Difference 0 -7 =32 +5 ~72 —43 +6
TSWE MEAN:
49 53 49 45 48 49 Group 49 39 46 46 44 46 50
49 50 49 48 49 49 Courses selected 49 48 48 49 48 49 49
0 +3 0 -3 -1 0 Difference 0 -9 -2 -3 -4 -3 -1
HSGPA MEAN:
3.41 3.79 342 295 3.37 3.44 Group 341 3.45| 3.26 3.58 3.18 3.43 3.40
3.41 347 340 335 3.42 3.40 Courses selected 3.41 3457 3.39 3.54 3.36 3.48 3.39
0 +.32 +02  -40 -.05 +.04 Difference .00 001 -13 +.04 -.18 -.05 +.01
PREDICTED GPA MEAN:
2.63 2.98 2.62 224 2.64 2.62 Group 2.64 2.54| 245 2.76 2.28 2.49 2.65
2.63 2.70 2,62 2.57 2.65 2.62 Courses selected 2.63 2.67] 2.60 2.76 2.54 2.62 2.62
0 +.28 00 =33 -.01 .00 Difference +.01 -13] =15 .00 -.26 -13 +.03
COURSE GRADE MEAN:
2.70 3.058 2,66 2.34 2.66 2.74 Group 2.70 2,751 2.29 2.85 2.24 2.44 2.73
2.70 2.73 2.69 268 2.69 2.7 Courses selected 2.70 271 2.69 2.76 2.67 2.69 2.70
.00 +.32 -03 -34 -.03 +.03 Difference .00 +041 -40 +.09 ~.43 -.25 +.03

*Correlations corrected for restriction of range




and medium composite groups. The negative correlation
(~.05) between course grade mean and course SAT mean
for students in the low composite group is consistent with
lack of grade comparability. While not high, the correla-
tion between course grade and course SAT mean, a mod-
erately positive +.19 for students in the high composite
group, is consistent with greater grade comparability.

The courses selected by students in the high academic
composite group were more strictly graded (average
grade mean residual of —.03) than the courses selected by
students in the low composite group (+.04). In other
words, compared with the high composite group, course
selection gave students in the low composite group a
“bonus” on FGPA of .07. Despite this bonus, they still
averaged .75 lower on FGPA (2.26 compared to 3.01).

As expected, compared to students in the low com-
posite group, students in the high composite group had
higher average test scores (by about 1.3 standard devia-
tions: SAT-Verbal by 112 points, SAT-Mathematical
by 118 points, and TSWE by 8 points), HSGPA (by 2
standard deviations: .84), and predicted FGPA (by
.74). They also selected courses in which students had
higher average test scores (SAT-Verbal by 22 points,
SAT-Mathematical by 31 points, and TSWE by 2 points),
HSGPA (by .12}, and predicted FGPA (by .13) than those
in the courses selected by students in the low composite
group, by about .3 of a standard deviation. Despite this
pattern of course selection, students in the high compos-
ite group were at a substantial competitive advantage
compared to students in the courses they selected (SAT-
Verbal mean by 44 points, .5 standard deviation; SAT-
Mathematical mean by 42 points, .5 standard deviation;
TSWE mean by 3 points; HSGPA mean by .32, .8 stan-
dard deviation; and predicted FGPA by .28). Students in
the low composite group were at a substantial competi-
tive disadvantage compared with students in the courses
they selected (SAT-Verbal mean by 44 points, .5 standard
deviation; SAT-Mathematical mean by 45 points, .5 stan-
dard deviation; TSWE mean by 3 points; HSGPA mean
by .40, 1.0 standard deviation; and predicted FGPA by
33).

Predictive Effectiveness

Table 4 presents correlations with FGPA, with course
grade, and between average predicted course grade and
FGPA for each of the student groups. To permit compari-
sons among the groups and to eliminate the effect of cri-
terion unreliability, the FGPA correlations for SAT scores
and HSGPA corrected for predictor restriction of range
and criterion unreliability are shown in addition to the
uncorrected correlations. Because of the great restriction
of range in individual course grade correlations, they are
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presented only after correction. In addition to SAT scores
and HSGPA, an uncorrected FGPA correlation for the
TSWE score and also for the average grade mean residual
(grading difficulty) of the courses selected by the student
{abbreviated “Z”) are shown. Increments in correlations
are shown for SAT scores over HSGPA and for the aver-
age grade mean residual (Z increment) over SAT scores
and HSGPA.

A correlation between a predictor and a criterion is
proportional to the square root of the reliability of the
criterion. To determine the reliability of the criterion of
one course grade, the parallel forms method was used. A
sample of 44 course sections from one university was
identified for which the first part of the course was in one
term and the second part was in another term. An aver-
age of 25 students per course section took both parts of
the course. The correlation of the first- and second-term
grades was r = .59, which is an estimate of the reliability
of a course grade. An estimate of the reliability of a course
grade corrected for restriction of range is .66."7

To determine the reliability of the criterion of FGPA,
the split-halves method was used. At each college, sepa-
rate averages for each of two randomly created sets of
half of the course grades of each student were created.
The average correlation of the two sets was .69. Adjusted
for the full FGPA, an estimate of the average reliability
of FGPA is .82. Corrected for restriction of range, the
estimate becomes .87.

Comparing corrected correlations for students at dif-
ferent academic aptitude levels, the high composite group
had higher correlations than the low composite group for
both FGPA and course grade. Using SAT scores as pre-
dictors, high composite group correlations were .63 for
FGPA and .63 for course grade, compared to .46 and .52
in the low composite group. But the differences between

7Corrected
reliability = (6;'+6~0 /(040 %)

= RZG.VMH*’[(Grz_oez)/(08+0’,2)]

= RZG‘VMH+[1_RZG.VMH] [(pg__ngvn‘r‘)/ (1—Rzg-vmh)]
= 574 [1-57*] [{.59-.42%)/(1-.42%)]

= .66

Where 0% = the variance of a predicted course grade,

corrected for restriction of range

6? = the residual variance

67 = the error variance

p, = reliability of a course grade, uncorrected for
restriction of range = .59

R, .., = multiple correlation of predicting course
grade from SAT scores and HSR,
uncorrected for restriction of range = .42

R = multiple correlation of predicting course
grade from SAT scores and HSR, corrected

for restriction of range = .57

G.VMH



TABLE 4

Predictive Effectiveness by Student Group

Academic English Best Ethnic Group
All Composite Group Sex Language American Asian
Students |High Medium Low | Male Female Yes  No | Indian American Black Hispanic White
FGPA CORRELATIONS
UNCORRECTED:
.30 12 .04 12 26 34 SAT-Verbal .31 17 22 .24 26 24 27
31 .14 .05 14 31 .36 SAT-Mathematical 31 37 25 .37 24 21 26
28 15 .08 15 24 .32 TSWE .30 .19 23 23 28 24 26
22 31 .34 .33 .19 24 Average grade mean residual (Z) | NA NA NA NA NA NA NA
36 .18 .08 17 35 41 SAT (VM) .36 .39 34 .39 .30 27 32
.39 .19 .06 11 38 40 HSGPA .40 .34 42 .37 .28 .35 .38
+.09 +12 +12 +.14 +.08 +.10 SAT Increment +.08 +.14 +.13 +.11 +.11 +.08 +.07
48 31 .18 25 46 50 VMH 48 48 55 48 39 43 45
+.10 +15  +22 +.20 +.09 +.11 Z Increment +.10  +.09 +.12 +.10 +.17 +.12 +.11
.58 46 40 45 .55 .60 VMHZ .58 .57 .67 .58 .56 55 .56
CORRECTED:*
.50 .56 .50 .40 48 .55 SAT-Verbal 52 .40 42 47 .44 .39 .50
53 .59 .53 42 .53 .58 SAT-Mathematical 53 .52 .36 56 44 .38 52
.57 .63 57 46 56 .62 SAT (V,M) .57 53 49 .58 49 43 .56
.61 .76 .63 44 .58 .61 HSGPA .61 .50 49 .60 .46 53 61
+.07 +.06 +07  +.09 +.07 +.10 SAT Increment +07  +11 +.14 +.09 +.10 +.05 +.07
.68 .82 .70 53 .65 71 VMH .68 .61 .63 .69 .56 .58 .68
COURSE GRADE CORRELATIONS
CORRECTED:*
.50 .52 A48 42 48 .53 SAT-Verbal .50 43 .39 49 .47 44 .49
54 .58 52 46 53 .57 SAT-Mathematical .54 .53 32 .59 48 48 .53
.60 .63 .57 52 .59 .64 SAT (V,M) .60 .57 48 .63 .57 .55 .59
.58 .68 .57 44 57 .59 HSGPA .58 54 .59 .63 .46 .55 .57
+12 +.11 +09  +.14 +.12 +.15 SAT Increment +13 +.1§ +11 +.13 +.18 +.13 +12
.70 .79 .66 .58 .69 74 VMH 71 69 .70 .76 .64 .68 69
CORRELATION OF PREDICTED
AND ACTUAL FGPA
UNCORRECTED:
Predicted FGPA based on:
44 .33 .26 .35 40 48 SAT-Verbal 45 41 38 .40 44 41 42
.46 .36 27 .36 43 .50 SAT-Mathematical .46 .47 .38 46 44 37 43
.50 .39 .29 .38 46 .54 SAT (V,M) .50 .50 39 49 .48 41 47
51 41 27 34 .49 .53 HSGPA 51 45 .51 47 43 .48 .51
+.09 +.08 +14  +.15 +.08 +.10 SAT Increment +.09 +.11 +.05 +11 +.13 +.06 +.07
.60 49 41 49 57 .63 VMH .60 56 .56 .58 .56 54 .58
CORRECTED:*
Predicted FGPA based on:
.60 .62 .60 .55 .57 63 SAT-Verbal .60 .56 .53 .56 .57 .52 .59
62 67 61 .56 .60 .65 SAT-Mathematical 62 57 .50 .59 .58 48 .61
65 .70 .64 .59 63 .70 SAT (V,M) 65 61 .50 .63 .62 33 .64
69 .80 69 57 65 .70 HSGPA .69 .58 .59 65 .57 .61 .69
+.07 +.05  +.07 +.08 +.08 +.09 SAT Increment +07  +.11 +.04 +.10 +11 +.04 +.06
76 .85 .76 .65 73 .79 VMH .76 69 63 75 .68 65 75

*Correlations corrected for restriction of range and criterion unreliability
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the high and low composite groups were greater using
HSGPA as a predictor: .76 for FGPA and .68 for course
grade in the high composite group, compared to .44 and
.44 in the low composite group. Although the SAT pre-
dicted better in the high composite group, the SAT incre-
ment was greatest in the low composite group: .09 for
FGPA and .14 for course grade, compared to .06 and .11
in the high composite group.

A very surprising result was the large increment
(+.10) for the average grade mean residual over HSGPA
and SAT scores, raising the uncorrected multiple corre-
lation for FGPA from .48 to .58. This result indicates the
importance of the degree of grading difficulty, as a result
of course selection, in predicting FGPA. Instead of two
major types of predictors, SAT scores and HSR, there are
really three. The three factors contributing to a high
FGPA are high aptitude for college work, good perfor-
mance in high school, and selection of courses that are
graded leniently. To eliminate the effect of course selec-
tion, SAT and HSR correlations for FGPA that indicate
their predictive effectiveness for a given degree of grad-
ing difficulty could be obtained from partial correlations,
controlling for average grade mean residual. The uncor-
rected correlation between the SAT and FGPA was in-
creased by .06 as a result of controlling for average grade
mean residual.'®

Instead of establishing a predictor to describe course
selection and controlling for it, to eliminate the under-
statement of predictive validity of SAT scores and HSR
for course by course selection, Young (1990) used Item
Response Theory methods to correct the FGPA criterion.
Perhaps the simplest way to eliminate the effects of course
selection and varying degrees of grading difficulty would
be to use course grade instead of FGPA as the criterion.

Another approach to this problem is to extend use
of the course grade criterion for all courses taken by a
student: obtaining an average predicted course grade
(predicted FGPA) that is appropriate for the courses
taken by each student; correlating this predicted FGPA
with the student’s actual FGPA (eliminating courses with
fewer than seven freshmen from both predicted and ac-
tual FGPA) for every college with at least five students in

"y = the correlation between the SAT total and FGPA = +.36

r. = the correlation between the SAT total and the average
grade mean residual (z) = -.18

r. = the correlation between FGPA and z = +.22

r = the correlation between the SAT total and FGPA,

controlled for z
(.36) - (-.18) (+.22) = .42

\(1.18) (.78)

= r —-r r =
3 52

! fz

V(t-r,) (1-r,)

T " T = A42-.36=.06

1?2

a student group; and averaging these correlations over all
colleges, weighted by the number of students in a student
group at the college. These average correlations are also
shown in Table 4, with predicted FGPA based on SAT
scores, HSGPA, and both, uncorrected and corrected for
restriction of range. The average uncorrected correlation
of predicted and actual FGPA using both SAT scores and
HSGPA was .60, slightly higher than the average FGPA
correlation of .58 using the average grade mean residual
with both SAT scores and HSGPA. All other correlations
of predicted and actual FGPA, for SAT scores and for
HSGPA, uncorrected or corrected, were significantly
higher than their FGPA or course grade counterparts. For
example, using both SAT scores in the predicted FGPA,
the uncorrected correlation of predicted and actual FGPA
was .50, compared to .36 for the uncorrected multiple
correlation using both SAT scores to predict FGPA di-
rectly; and the corrected correlation of predicted and ac-
tual FGPA was .65, compared to .57 for the corrected
multiple correlation using both SAT scores to predict
FGPA directly and .60 for the corrected multiple correla-
tion using both SAT scores to predict a single course
grade.

Table 5 summarizes for all students selected data from
Tables 3 and 4. It shows average correlations using SAT
scores and HSGPA to predict FGPA, one specified course
grade, and all the grades in the courses taken by a student.
The correlations are shown without any correction (as in
Table 4}, corrected for restriction of range alone (as in Table
3), and corrected for criterion unreliability as well as restric-
tion of range (as in Table 4).

In every case, the average correlation using the SAT
was within .04 of the corresponding average correlation
using HSGPA. The SAT was slightly better (by .02) in
predicting one specified course grade. HSGPA was
slightly better (by .01 to .04) in predicting FGPA, either
directly or by predicting each of a student’s course grades
separately. In every case, the average correlation using the
SAT-Mathematical score was slightly better (by .01 to
.04} than the average correlation using the SAT-Verbal
score.

For predicting one specified course grade, the aver-
age SAT increment to the correlation over use of HSR
alone was .12 when uncorrected or fully corrected, and
.10 when corrected only for restriction of range. Table 6
displays the course categories with the highest and low-
est SAT increments to the correlation corrected for re-
striction of range (based on at least 25 courses). The SAT
increment for every type of course equaled or exceeded
the .07 SAT increment for FGPA (with the exception, by
a small amount, of physical education). The highest was
.16 for advanced physical sciences/engineering. The low-
est were .06 for physical education and .07 for foreign
language, either beginning or beyond entry.



TABLE 5

Average Correlations for All Students

PREDICTORS
SAT
SAT HSGPA
Type of Correlation and Criterion SAT-V SAT-M SAT HSGPA Increment Multiple
UNCORRECTED CORRELATIONS
FGPA 30 31 .36 .39 +.09 48
One specified course grade 23 .26 32 .30 +.12 42
FGPA correlation with average of predictions of grades in courses taken 44 46 .50 51 +.09 .60
CORRELATIONS CORRECTED FOR RESTRICTION OF RANGE
FGPA 47 .49 53 57 +.06 .63
One specified course grade 41 44 .49 47 +10 57
FGPA correlation with average of predictions of grades in courses taken .56 .58 .61 .64 +.07 71
CORRELATIONS CORRECTED FOR RESTRICTION OF RANGE AND CRITERION UNRELIABILITY
FGPA .50 53 57 .61 +.07 .68
One specified course grade .50 .54 .60 .58 +.12 .70
FGPA correlation with average of predictions of grades in courses taken .60 .62 65 .69 +.07 76

Table 7 shows the types of courses for which the two
SAT scores predict differently. The difference favoring
the verbal score was greatest for all three types of regular
courses in English and for history. The difference favor-
ing the mathematical score was greatest for all five math-
ematics course categories and all three physical sciences/
engineering course categories.

Because of greater restriction of range of SAT scores
and HSGPA for students taking a typical course, and
because of lower reliability for one course grade (.66),
Table 5 shows that average uncorrected correlations for
one specified course grade are the lowest among the nine
types of correlations presented (.32 for the SAT, .30 for
HSGPA, and .42 for the SAT-HSGPA multiple). But this
type of correlation shows the biggest boost in size (.27 or
.28) as a result of correcting for restriction of range and
criterion unreliability, to .60 for the SAT, .58 for HSGPA,
and .70 for the SAT and HSGPA.

Because of somewhat lower restriction of range and
higher reliability (.87), average uncorrected correlations
for directly predicting FGPA are somewhat higher (.36
for the SAT, .39 for HSGPA, and .48 for the SAT and
HSGPA) than for predicting one specified course grade
(.32 for the SAT, .30 for HSGPA, and .42 for the SAT
and HSGPA). But because of a smaller boost in size (.18
to .21) as a result of correcting for restriction of range
and criterion unreliability, fully corrected average corre-
lations using the SAT are somewhat lower for predicting
FGPA directly (.57 for the SAT, .61 for HSGPA, and .68
for the SAT and HSGPA) than for predicting one speci-
fied course grade (.60 for the SAT, .58 for HSGPA, and
.70 for the SAT and HSGPA).

In all cases, because they allow for criterion compa-
rability by utilizing specific course grades and also allow

for multiple courses, thereby reducing criterion unreli-
ability, average correlations between FGPA and the av-
erage of the predictions of grades in courses taken are the
highest type of correlation. They range from uncorrected
correlations of .50 for the SAT, .51 for HSGPA, and .60
for the SAT and HSGPA, to fully corrected correlations
of .65 for the SAT, .69 for HSGPA, and .76 for the SAT
and HSGPA. The latter three correlations may be the
closest estimates ever made of the effectiveness of the SAT
and HSGPA for predicting FGPA because they are based
on a large cross section of colleges and on comparable
course grades for all courses taken by a student, and be-
cause the effects of both predictor restriction of range and
criterion unreliability are removed.

TABLE 6

SAT Increment by Type of Course

Number Number

of of SAT
Courses Grades High Increment
56 1,717 Advanced physical sciences/engineering .16
43 692  Remedial reading/literature .14
212 7,809  Computer science 14
531 17,439  History 13
37 1,106  Home economics 13
Number Number
of of SAT
Courses  Grades Low Increment
261 9,177 Physical education .06
558 14,760  Beginning foreign language .07
404 9,540  Foreign language—beyond entry .07
47 1,326 Architecture/environmental design .08
49 3,149  Remedial mathemarics .08
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TABLE 7

Comparison of the Effectiveness of Verbal and Mathematical Scores in Predicting Course Grade, by Type of Course

Number Number
of of Better Prediction Using Correlations with Course Grade Proportional Contributions
Courses Grades the Verbal Score SAT-V SAT-M  Difference SAT-V SAT-M Difference
249 7,999  Regular reading/literature 44 37 .07 43% 11% 32%
531 17,439  History 48 42 .06 44% 16% 28%
226 23,161  Regular writing 43 .38 05 41% 12% 29%
213 17,112 Regular English 43 38 .05 41% 12% 29%
Number Number
of of Better Prediction Using Correlations with Course Grade Proportional Contributions
Courses Grades the Mathematical Score SAT-V SAT-M  Difference SAT-V SAT-M Difference
93 7,868  Precalculus 32 50 .18 2% 44% 42%
49 3,149 Remedial math .26 43 17 4% 41% 37%
128 7,326 Regular math 35 50 1S5 4% 45% 41%
332 33,346 Calculus .35 .50 15 4% 44% 40%
101 4,080 Advanced math 41 .54 A3 9% 40% 31%
56 1,717  Advanced physical sciences/engineering 42 .55 13 17% 45% 28%
400 30,288  Lab/major physical sciences/engineering .39 .51 12 8% 42% 34%
209 22,098 Nonlab physical sciences/engineering 43 .53 .10 15% 43% 28%

Over- and Underpredictions

Table 8 presents average over- and underpredictions, by
student group, using the prediction equations for all stu-
dents. The averages are the differences between the ac-
tual level of the criterion and the predicted level of the
criterion; positive numbers indicate underpredictions and
negative numbers indicate overpredictions. Two differ-
ent criteria were used: FGPA and course grade. The
FGPA prediction equations were developed separately for
each college using one FGPA per student. The course
grade prediction equations were developed for all
courses, For both criteria, over- and underpredictions are
displayed in Table 8 using four single predictors—
HSGPA, SAT-V, SAT-M, and TSWE—and five sets of
multiple predictors: SAT-V and SAT-M; HSGPA, SAT-
V, and SAT-M; SAT-V, SAT-M, and TSWE; HSGPA,
SAT-V, SAT-M, and TSWE; and HSGPA, SAT-V, SAT-
M, and average grade mean residual (for FGPA only).

Over- and underpredictions by academic composite
group give apparently paradoxical results, which—it
turns out—can be explained as selection artifacts. There
is minimal over- or underprediction when HSGPA and
test scores are used together, but substantial over-
prediction for the low composite group and under-
prediction for the high composite group when HSGPA or
test scores are used separately.

The groupings within each college were based on an
academic composite index, which is a linear combination
of SAT scores and HSGPA. Thus, the low composite
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group in each college had relatively low mean test scores
and a relatively low mean HSGPA. Similarly, the high
composite group had relatively high mean test scores and
HSGPA. The mean on the criterion (course grade or
FGPA) in each group should correspond to the mean pre-
diction based on HSGPA and test scores together, result-
ing in (ideally) no under- or overprediction in any of the
three groups. For the low composite group, however, the
mean on the criterion will be lower than would be pre-
dicted based on HSGPA or test scores alone (since these
predictions do not take into account the low scores on the
predictor not used). Similarly, the mean on the criterion
in the high composite group will be higher than would be
predicted from HSGPA or test scores used separately
(since these predictions ignore the high scores on the other
predictor). Consequently, entirely because of selection, if
predictions are based on HSGPA or test scores separately,
overprediction would be expected for the low composite
group and underprediction would be expected for the
high composite group.

Table 9 shows the largest average over- and under-
predictions for the high and low academic composite
groups for all of the 37 course categories with at least 100
grades. The over- and underpredictions were determined
by using HSGPA and SAT scores to predict course grades
for all students, and by comparing each predicted grade
with each actual grade. They indicate nonlinearities in the
prediction as a result of special factors in course selection.
The underprediction in the low composite group, aver-
aging +.12 for technical/vocational courses indicates a



TABLE 8

Average Over- () and Underpredictions (+) (Actual — Predicted) by Student Group, Using Prediction Equations for All Students

Academic English Best Ethnic Group

All Composite Group Sex Language American Asian

Students | High Medium Low | Male Female Yes No | Indian American Black Hispanic White

FGPA CRITERION*
.00 +13 -05 -.09 -.02 +.02 HSGPA .00 +01} -32 +.02 -35 -.24 +.03
.00 +.25 -01 =25 -.06 +.06 SAT-V ~-.01 +29 =33 +.14 -.34 -.18 +.02
.00 +.23 -02 =23 -.11 +.10 SAT-M .00 +01} =32 +.03 -.28 -.16 +.02
.00 +.19 -01 -19 -.10 +.09 SAT .00 «18§ -29 +.08 -23 -13 +.01
.00 +.02 -03 +01 -.06 +.06 HSGPA, SAT .00 +15| -24 +.04 -.16 -.13 +.01
.00 +.28 -03 =27 -.03 +.03 TSWE -.01 +.281 -35 +.17 -.36 -.20 +.02
.00 +.19 -02 -18 -.09 +.08 SAT, TSWE -.01 +22 | -29 +.11 -22 -12 +.01
.00 +.03 -04  +.01 -.05 +.05 HSGPA, SAT, TSWE .00 +.18 ] -24 +.06 -.15 -.12 +.01
.00 +.02 -03  +.01 -.03 +.03 HSGPA, SAT, Z** .00 +15] =23 +.09 -.16 ~-.10 +.01
COURSE GRADE CRITERION***

.00 +.11 -04 -08 +.01 -.01 HSGPA .00 +.04| -31 +.06 =31 -.22 +.03
.00 +.22 -02 =23 -.03 +.03 SAT-V -0 +25] =32 +.15 -.30 -.16 +.01
.00 +.20 -02 -28 -.07 +.07 SAT-M .00 +07}1 =31 +.08 =22 -13 +.01
.00 +.16 -01  -17 -.06 +.06 SAT .00 +.18| =27 +.12 -.18 -.10 +.01
.00 .00 -02  +.03 -.03 +.03 HSGPA, SAT .00 +16 | -22 +.08 -12 -.09 .00
.00 +.25 -03 -25 -.01 +.01 TSWE -01 +23] -34 +.18 -.32 -.18 +01
.00 +.15 -01 -16 -.05 +.05 SAT, TSWE -.01 +21 | -.26 +.13 ~-17 -.09 .00
.00 .00 -02  +.03 -.02 +.02 HSGPA, SAT, TSWE .00 +18 | =21 +.10 -11 -.08 .00

*Mean standard deviation of FGPA = .71
**Z = Average grade mean residual
***Mean standard deviation of course grade = .81

TABLE 9

Largest Average Over- (~) and Underpredictions (+) for High and Low Academic Composite Groups, by Type of Course,*

Using HSGPA and SAT Scores to Predict Course Grade**

HIGH ACADEMIC COMPOSITE GROUP (AVERAGE .00 UNDER- OR OVERPREDICTION)

Number of Number of
Grades Underprediction (+) Grades Overprediction (-)
5,700 Economics +.03 102 Remedial writing -.07
2,501 Nonlab biological sciences +.03 204 Remedial reading/literature  ~.06
762 Advanced physical sciences/engineering  +.03 2,853 Physical education -.05
LOW ACADEMIC COMPOSITE GROUP (AVERAGE +.03 UNDERPREDICTION)
Number of Number of
Grades Underprediction (+) Grades QOverprediction (-)
131 Technical/vocational +.12 206 Advanced biological sciences  -.06
389 Advanced mathematics +.10
372 Advanced physical sciences/engineering  +.09

* With 100 or more grades in the group
** Mean standard deviation of FGPA = .71
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TABLE 10

Student Groups at More Selective and Less Selective Colleges and at Large and Small Colleges, by Academic Composite Group

Selectivity Size
High (1121+) Low (985-) Large (900+) Small (484-)

High Low High Low High Low High Low
Academic Academic Academic Academic Academic Academic Academic Academic
Composite Composite Composite Composite Composite Composite Composite Composite

All  Group Group All Group Group All  Group Group All  Group Group
, SEX
50.4% 53.0% 50.0% 45.1% 41.0% 48.4% Males 49.3% S53.1% 46.2% 40.7% 37.6% 44.3%
49.6% 47.0% 50.0% 54.9% 59.0% 51.6% Females 50.7% 46.9% 53.8% 59.3% 62.4% 55.7%
ENGLISH BEST
LANGUAGE
98.5% 98.9% 97.8% 98.0% 98.4% 97.4% Yes 971% 95.7% 96.1% 98.4% 99.0% 97.7%
1.5% 1.1% 2.2% 2.0% 1.6% 2.6% 29% 4.3% 3.9% 1.6% 1.0% 2.3%
ETHNIC GROUP
04% 0.1% 0.9% 0.5% 0.4% 0.6%  American Indianl 0.4% 0.2% 0.8% 03% 01% 0.5%
11.2% 12.6% 9.3% 32% 3.4% 3.6%  |Astan American| 11.0% 12.3% 9.4% 32%  3.5% 3.1%
54% 0.6% 14.6% 4.8% 1.8% 8.4% Black 6.5% 1.8% 14.0% 39% 11% 8.5%
3.0% 0.8% 5.8% 1.6% 1.3% 1.8% Hispanic 4.7% 2.6% 7.5% 0.8% 02% 1.5%
80.0% 85.9% 69.4% 89.8% 93.2% 85.6% White 77.3% 83.1% 68.4% 91.8% 95.1% 86.4%

high level of technical/vocational skill that compensates
for lower academic credentials. In the same way,
underprediction in the low composite group, averaging
+.10 for advanced mathematics and +.09 for advanced
physical sciences/engineering, indicates some skills in
those areas that account for selection of an advanced
course despite lower academic credentials. Analogously,
overprediction in the high composite group, averaging
-.07 for remedial writing and -.06 for remedial reading/
literature indicates some weakness in these areas that
accounts for taking a remedial course despite higher aca-
demic credentials.

Differences Among Colleges

Table 10 shows the student composition of the most se-
lective third of the colleges (SAT-V+M mean of at least
1121), the Jeast selective third (SAT-V+M mean below
986), the largest third (900 or more SAT takers), and the
smallest third (fewer than 485 SAT takers). The table also
shows the student composition of the highest third and
lowest third of the academic composite groups for each
of these colleges.

Females were much more heavily represented in the
small (59 percent) and less selective (55 percent) colleges,
where they tended to be in the high academic composite
group (62 percent at small colleges and 59 percent at less
selective colleges). At the larger and more selective col-
leges, the male-female ratios were almost even, with more
males than females in the high academic composite
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group. These distributions are consistent with the fact
that, for given academic credentials, females are more
likely than males to select colleges closer to home, rather
than to attend larger or more selective colleges further
away.?

Students whose best language was not English were
more strongly represented in large colleges (3 percent),
where they tended to be in either the high or the fow (not
the middle) academic composite group. In small or me-
dium-size colleges, they were more likely to be in the low
academic group.

Asian American students were much more heavily
represented in the more selective and larger colleges,
where they tended to be in the high academic composite
group. Black and Hispanic students were also more
strongly represented in the larger and more selective col-
leges, but they tended to be in the low academic compos-
ite group at all types of colleges. White students made up
90 percent or more of the small (92 percent) and less se-
lective (90 percent) college samples, but not more than
80 percent of the large (77 percent) and more selective
(80 percent) college samples. At all types of colleges, they
tended to be in the high academic composite group.

Table 11 shows characteristics, selected from those
presented in Tables 2 to 4, for more selective and less se-
lective colleges and for large and small colleges, by aca-
demic composite group (only the highest and lowest thirds
are shown). Students carried a heavier average course load
at less selective (8.4) and large (8.4) colleges than at more

1See Ramist (1978).



TABLE 11

Characteristics of More Selective and Less Selective Colleges and of Large and Small Colleges, by Academic Composite Group

Selectivity Size
High (1121+) Low (985-) Large (900+) Small (484-)

High Low High Low High Low High Low
Academic Academic Academic Academic Academic Academic Academic Academic
Composite Composite Composite Composite Composite Composite Composite Composite

All  Group Group All Group Group All  Group Group Group Group
8.0 8.1 7.9 8.4 8.9 8.0 Average number | 8.4 8.8 8.0 7.9 8.2 7.6
of courses
9% 10% 7% 2% 3% 1% % of courses 6% 8% 4% 7% 8% 5%
advanced
1% 0% 2% 4% 3% 6% % of courses 1% 0% 3% 1% 1% 2%
remedial
32 29 28 20 18 18 Number of 29 27 26 23 22 18
rourses accounting
for half
of all credits
58 89 66 64 92 47 8D of course 74 84 58 54 95 56
SAT means
12 17 .05 11 22 -.08 Correlation 13 .20 -.0§ .09 21 ~.04
between
rourse grade mean
and SAT mean
2.87 3.15 2.55 2.32 2.76 1.96 Mean FGPA 2.64 3.02 2.25 2.64 2.98 2.32
.00 -.03 +.03 .00 -.03 +.04 Average grade .00 -.04 +.04 .00 -.02 +.03
mean residual (Z)
A1 .20 .16 13 17 28 Z Increment* .09 .14 20 .14 .18 24
PROPORTIONAL
CONTRIBUTIONS
TO PREDICT
GRADES IN
STUDENT-
SELECTED COURSEY
27 26 29 26 25 26 SAT-V 23 25 21 30 29 30
29 30 28 25 25 24 SAT-M 30 29 31 24 25 24
43 43 43 49 49 48 HSGPA 46 45 47 46 45 46
CORRELATIONS
USING
BAT AND HSGPA:**
.69 .83 .60 .58 71 .36 For FGPA 62 .74 .50 .65 .79 54
.62 .65 .55 .53 .61 .40 For course gradel .58 .65 .48 .56 .61 46
.07 .18 .05 .05 .10 ~.04 Difference .04 .09 .02 .09 .18 .08
CORRELATIONS
USING SAT:**
.59 .64 .53 .48 55 32 For FGPA .52 .58 43 55 .62 48
.53 .50 48 .45 A48 35 For course grade .50 .52 43 48 .49 40
.06 .14 .05 .03 .07 -.03 Difference .02 06 .00 .07 13 .08
COURSE GRADE
CORRELATIONS:**1
54 50 A48 47 .50 .36 SAT-Verbal |.50 53 43 49 .50 42
.58 .57 .52 .48 52 37 SAT-Math .55 .59 47 .50 52 43
.65 .62 .59 .55 .59 43 SAT (V,M) 62 .64 53 59 .60 49
62 .68 52 33 64 .34 HSGPA 59 69 46 .54 .63 41
.14 12 .16 12 11 15 SAT Increment | .12 11 13 15 12 .16
.76 .80 .68 .65 75 49 VMH 71 .80 .59 .69 .75 57

* Z increment = The difference between “the uncorrected correlation of SAT, HSGPA, and average grade mean residual prediction of FGPA™ and “the uncorrected
correlation of SAT, HSGPA prediction of FGPA.”
**Correlations corrected for restriction of range

***Correlations corrected for restriction of range and for criterion unreliability
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TABLE 12

Student Characteristics by Sex

Male Female
N Percent N Percent
ACADEMIC COMPOSITE
High 7,988 35.6 8,022 335
Middle 7,245 32.3 8,095 33.8
Low 7,179 320 7,850 32.8
TOTAL 22,412 23,967
ENGLISH BEST LANGUAGE
Yes 21,526 97.2 23,173 97.8
No 630 2.8 526 22
TOTAL 22,156 23,699
ETHNIC GROUP
American Indian 89 0.4 95 0.4
Asian American 1,902 8.8 1,946 8.4
Black 918 4.2 1,557 6.7
Hispanic 812 3.7 787 3.4
White 17,941 82.8 18,802 81.1
TOTAL 21,662 23,187

selective (8.0) and small (7.9) colleges. As expected, how-
ever, the courses taken were more frequently advanced
and less frequently remedial for the high composite group
at more selective colleges (10 percent advanced, 0 percent
remedial) than for the low composite group at less selec-
tive colleges (1 percent advanced, 6 percent remedial).

Most of the predictive weight was on the SAT for
courses at more selective colleges (57 percent) compared
to slightly more than half at less selective colleges (51
percent). At small colleges, there was more weight on the
SAT-Verbal score (30 percent) than on the SAT-Math-
ematical score (24 percent); at large colleges, the empha-
sis was reversed (30 percent on the mathematical score
and 23 percent on the verbal score).

Grades were the least comparable for the low aca-
demic composite group at less selective colleges. They
were 50 lacking in comparability that the correlation us-
ing SAT scores and HSGPA to predict FGPA (.36) was
lower than the correlation to predict a single course grade
(-40). Course selection and degree of grading difficulty
were so important for this group that the increment in
correlation using the average grade mean residual was
+.28: uncorrected correlations for FGPA were only .06
for HSR, .12 for the SAT, and .17 for the HSR-SAT
multiple, jumping to .45 for the HSR-SAT average grade
mean residual multiple!?® The correlation between course
grade and course SAT mean for this group was negative
(—.08), which is associated with lack of comparability of
grades. Grades were also less comparable at large colleges

PThese data are not displayed in any of the tables; only the
average grade residual of +.28 (.45-.17) is shown in Table 11.
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than at small colleges.

Mean FGPA was higher by about half a grade at
more selective (2.87) than at less selective (2.32) colleges.
The difference in mean FGPA between the high and low
academic composite groups was greater at less selective
(.80) than at more selective {.60) colleges (a typical stan-
dard deviation of FGPA was about .70).

For both SAT scores and HSGPA, prediction of
course grade was better at more selective than at less se-
lective colleges and better for the high than for the low
academic composite groups. For example, the multiple
correlation corrected for restriction of range was .65 for
the high composite group at more selective colleges, but
only .40 for the low composite group at less selective
colleges.

For all types of colleges, the correlations using SAT
scores to predict course grade exceeded the correlations
using HSGPA. The SAT increment was highest at small
(+.15) and more selective (+.14) colleges and lowest at
large (+.12) and less selective (+.12) colleges.

Differences by Sex

Student Characteristics

Table 12 shows student characteristics by sex. There were
more males (2.8 percent) than females (2.2 percent)
whose best language was not English. There were more
black females (6.7 percent of all females) than black
males (4.2 percent of all males). Males (35.6 percent)
were more likely than females (33.5 percent) to be in the
high academic composite group.

Course Selection and Grading

Table 2 showed the courses selected by males and
females. Males took more courses in the physical
sciences/engineering (18 percent of all courses compared
to 10 percent for females), mathematics at the calculus
level or higher (12 percent compared to 8 percent),
computer science (3 percent compared to 2 percent), eco-
nomics (5 percent compared to 4 percent), military sci-
ence {1 percent compared to less than 0.5 percent), and
architecture/environmental design (1 percent compared
to less than 0.5 percent). Females took more courses in
the social sciences/humanities (21 percent compared
to 17 percent for males), foreign language (9 percent
compared to 5 percent), biological sciences (6 percent
compared to 4 percent), art/music/theater (7 percent com-
pared to 5 percent), English (14 percent compared to 12
percent), physical education (3 percent compared to 2
percent), health/nursing (1 percent compared to less than



0.5 percent), education (1 percent compared to less than
0.5 percent), and home economics (1 percent compared
to less than 0.5 percent).

Table 3 displayed course selection and grading char-
acteristics for males and females. On average, approxi-
mately the same optimal predictive weight was on
HSGPA in the courses selected by males and females.
Because of the more quantitative nature of the courses
selected more frequently by males, more of the SAT
weight was on the mathematical score (30 percent) than
on the verbal score (23 percent) for males. For females,
the weights were almost the same: mathematical score 27
percent, verbal score 26 percent.

Grades for females were slightly more comparable
than grades for males. The average increase in the cor-
rected correlation predicting FGPA instead of course
grade using SAT scores was .06 for females compared to
.04 for males.

The courses selected by males were more strictly
graded (average grade mean residual of —.03) than the
courses selected by females (+.03). Course selection gave
females a “bonus” of .03 on FGPA and gave males
a “liability” of .03, a total benefit to females over
males of .06. This benefit accounted for .06 of the .09
higher FGPA for females (2.67 compared to 2.58,
which amounts to about one-eighth of a standard
deviation).”!

Males had higher average SAT scores than females
(verbal by 13 points, one-seventh of a standard deviation,
and mathematical by 51 points, more than half of a stan-
dard deviation) and also higher predicted FGPA (by .02).
Females had higher HSGPA (by .07, one-seventh of a
standard deviation) and TSWE scores (by 1 point, one-
tenth of a standard deviation). Males selected courses in
which students had higher average test scores (SAT-
Verbal by 6 points and SAT-Mathematical by 21 points),
HSGPA (by .02), and predicted FGPA (by .03) than stu-
dents in the courses selected by females. As a result of
their academic credentials and course selection, in terms
of average predicted FGPA, neither males nor females
were at any competitive advantage or disadvantage in the
courses they selected. Males had higher average SAT
scores (verbal by 4 points and mathematical by 16 points)
and females had a higher HSGPA (by .05) than the aver-
ages of all students in their selected courses.

Comparisons of course selection and grading by sex
were relatively consistent for both high and low academic
composite groups, as shown in Tables 13 and 14. One

Y'McCornack and McLeod (1988) hypothesized that “A pos-
sible explanation for the higher GPA is that women select less
stringently graded courses in greater numbers” (p. 329). They
found a correlation of +.40 between course grade and percent-
age of women in a course.

difference by group stands out however. Table 2 showed
that males and females were equally likely to take a math-
ematics course below the calculus level (5 percent of all
course grades for both males and females). For males, the
likelihood of taking a mathematics course below the cal-
culus level differed by academic level: only 2 percent for
males in the high composite group (compared to 15 per-
cent taking calculus or higher) and 6 percent for males in
the low composite group (compared to 8 percent taking
calculus or higher). For females, there was no difference
by academic level: 5 percent for females in both the high
composite group (with 10 percent taking calculus or
higher) and low composite group (with 5 percent taking
calculus or higher).

To adjust for the relatively large number of black
students who were female and for students whose best
language was not English who were male, data on white
students whose best language was English were included
in Tables 13 and 14. These data show comparisons simi-
lar to those Tables 2 and 3 presented for all males and all
females.

Predictive Effectiveness

Table 4 displayed correlations with FGPA, with course
grade, and between predicted and actual FGPA for males
and females. The correlations for females were higher
than those for males, more so for the SAT (by .05 t0.08)
than for HSGPA (by .02 to .05), and more so for the ver-
bal score (by .05 to .08) than for the mathematical score
(by .04 to .07).2

For both uncorrected and corrected correlations with
FGPA for males, the correlation for HSGPA exceeded the
correlation for the SAT. But for females, in each case the
correlation for the SAT exceeded the correlation for
HSGPA. The SAT increment was also greater for females
than for males in absolute terms (by .01 to .03) and in
percentage of improvement (by about 20 percent of the
HSGPA correlation). Using both HSGPA and SAT scores,
the corrected correlation for predicting FGPA was higher
for females (.71) than for males (.65), as was the cor-
rected correlation for predicting course grade (.74 for
females compared to .69 for males) and the corrected
correlation between predicted and actual FGPA (.79 for

ZThere are indications that these differences had decreased over
time. Ramist (1984) reported results from over 500 colleges
during the period 1964 to 1981, in which correlations for fe-
males exceeded correlations for males by an average of .08 for
the SAT and .05 for HSR. Clark and Grandy (1984) reported
results from 30 colleges for 1980, in which the SAT difference
was .06 to .07. But Ramist and Weiss (1990) reported data that
indicate increases in these differences in the late 1980s after a
decade-long decline.
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TABLE 13

Comparisons of Courses Selected for High and Low Academic Composite Groups by Sex and for White Students Whose Best
Language Is English

Academic Composite Group
High Low White, English Best Language
Male Female Male Female Male Female
8.8 8.9 8.1 8.1 Average number of courses 8.6 8.7
7% 8% 3% 5% % of courses advanced 5% 7%
1% 1% 3% 2% % of courses remedial 1% 1%
COURSE CATEGORIES:
3% 1% - - Advanced mathematics 1% 1%
12% 9% 8% 5% Calculus 10% 7%
1% 2% 3% 2% Precalculus 2% 2%
1% 2% 2% 2% Regular mathematics 2% 2%
- 1% 1% 1% Remedial mathematics 1% 1%
- - - - Advanced English - -
3% 4% 5% 5% Regular English 4% 5%
- -~ - - Remedial English - -
- - - - Advanced reading/literature - -
2% 3% 2% 2% Regular reading/literature 2% 3%
- - - - Remedial reading/literature - -
- - - - Advanced writing - -
5% 5% 6% 7% Regular writing 6% 6%
- - 1% 1% Remedial writing - -
- - - - Advanced biological sciences - -
2% 3% 2% 3% Lab/major biological sciences 2% 3%
1% 2% 2% 3% Nonlab and nonmajor biological sciences 2% 3%
1% - - - Advanced physical sciences/engineering 1% -
15% 8% 6% 3% Lab or major physical sciences/engineering 10% 5%
7% 5% 6% 4% Nonlab and nonmajor physical sciences/engineering 7% 5%
2% 4% 2% 4% Foreign language-beyond entry 2% 4%
3% 4% 4% 5% Beginning foreign language 4% 5%
5% 5% 6% 5% History 6% 5%
4% 4% 5% 3% Economics 5% 4%
15% 19% 19% 23% Social sciences/humanities 17% 21%
2% 3% 3% 3% Business/communications 3% 3%
2% 3% 2% 3% Art/music/theater-studio 2% 3%
2% 4% 3% 4% Art/music/theater-nonstudio 3% 4%
3% 2% 2% 1% Computer science 3% 1%
- 1% - 1% Health/nursing - 1%
- 1% 1% 1% Education - 1%
2% 3% 3% 3% Physical education 2% 3%
1% 1% 1% 1% Other 1% 1%
1% - 1% - Military science 1% -
- - - 1% Home economics - 1%
- ~ - - Technical/vocational - -
- - 1% - Architecture/environmental design 1% -
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TABLE 14

Comparisons of Course Selection and Grading Characteristics for High and Low Academic Composite Groups by Sex and for

White Students Whose Best Language Is English

Academic Composite Group White, English Best Language
High Low
Male Female Male Female Male Female
21 24 19 24 Number of courses accounting
for half of all credits 21 25
85 87 62 56 SD of course SAT means 99 97
27 .15 -.02 .00 Correlation between 36 .25
course grade mean and SAT mean
2.96 3.05 2.21 2.31 Mean FGPA 2.60 2.71
-.06 .00 +.02 +.06 Average grade mean residual -.02 +.03
PROPORTIONAL CONTRIBUTIONS TO PREDICT
GRADES IN STUDENT-SELECTED COURSES:
24% 25% 24% 25% SAT-V 24% 25%
28% 24% 24% 24% SAT-M 24% 24%
51% 51% 52% 51% HSGPA 52% 51%
CORRELATIONS USING SAT AND HSGPA:*
.74 .76 45 .54 For FGPA .61 .65
.63 .64 47 .50 For course grade 55 .59
11 12 -.02 .04 Difference .06 .06
CORRELATIONS USING SAT:*
.60 .60 39 49 For FGPA .52 56
51 51 41 45 For course grade 47 .50
.09 .09 -.02 .04 Difference .05 .06
SAT-VERBAL MEAN:
566 556 456 442 Group 521 508
522 511 496 492 Courses selected 509 502
+44 +45 -40 =50 Difference +12 +6
SAT-MATH MEAN:
643 592 525 475 Group 590 540
593 561 552 537 Courses selected 568 548
+50 +31 -27 -62 Difference +22 -8
TSWE MEAN:
52 53 44 45 Group 49 50
50 50 48 48 Courses selected 49 49
+2 +3 —4 -3 Difference - +1
HSGPA MEAN:
3.78 3.81 2.88 3.01 Group 3.36 3.45
3.50 3.44 3.34 3.35 Courses selected 3.40 3.38
+.28 +.37 -46 -.34 Difference ~-.04 +.07
PREDICTED GPA MEAN:
3.00 2.96 2.24 2.24 Group 2.66 2.64
2.73 2.67 2.57 2.57 Courses selected 2.64 2.61
+.27 +.29 -33 -33 Difference +.02 +.03
COURSE GRADE MEAN:
3.02 3.09 2.30 2.38 Group 2.69 2.77
2.73 2.73 2.65 2.70 Courses selected 2.68 2.71
+.29 +.36 -35 -.32 Difference +.01 +.06

*Correlations corrected for restriction of range
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TABLE 15

Comparisons of Predictive Effectiveness for High and Low Academic Composite Groups by Sex and for White Students Whose
Best Language Is English

Academic Composite Group White, English Best Language
High Low
Male Female Male Female Male Female
FGPA CORRELATIONS
UNCORRECTED:
11 15 .10 .16 SAT-Verbal 25 31
.18 17 .14 19 SAT-Math 28 31
13 16 12 18 TSWE 23 .28
.28 32 27 37 Average grade mean residual (Z) NA NA
21 22 17 23 SAT (V,M) 32 .36
.19 .18 A1 .10 HSGPA 37 .38
+.13 +.14 +.14 +.19 SAT Increment +.07 +.09
.32 32 25 29 VMH 44 47
+.13 +.15 +.17 +.21 Z Increment +.10 +.11
45 47 .42 50 VMHZ 54 .58
CORRECTED:*
.56 57 .35 45 SAT-Verbal 48 54
.58 .60 .39 52 SAT-Math 52 .56
.64 .64 42 53 SAT (V,M) .56 .60
.73 75 40 47 HSGPA .59 62
+.06 +.07 +.08 +11 SAT Increment +.06 +.08
.79 .82 .48 .58 VMH .65 .70
COURSE GRADE CORRELATIONS
CORRECTED:*
.50 53 41 46 SAT-Verbal 48 .52
.58 57 44 49 SAT-Math 52 55
63 .63 .50 .55 SAT (V,M) .58 62
.66 .65 A4 .46 HSGPA 55 .58
+.11 +.14 +.14 +.16 SAT Increment +.13 +.15
77 .79 .58 .62 VMH .68 .73
CORRELATION OF PREDICTED AND ACTUAL FGPA
UNCORRECTED:
Predicted FGPA based on:
.31 .36 31 .38 SAT-Verbal .39 45
35 39 32 43 SAT-Math 41 47
37 42 34 44 SAT (V,M) 44 S1
.38 43 32 .35 HSGPA 48 52
+.09 +.08 +.13 +.17 SAT Increment +.08 +.08
47 St 45 52 VMH .56 .60
CORRECTED:*
Predicted FGPA based on:
.60 .62 49 59 SAT-Verbal 57 .62
.65 .67 49 .62 SAT-Math .59 .64
.69 .70 53 .64 SAT (VM) 62 .69
.78 .80 52 .59 HSGPA .65 .70
+.06 +.05 +.08 +.11 SAT Increment +.08 +.08
.84 .85 .60 .70 VMH .73 .78

*Correlations corrected for restriction of range and criterion unreliability
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TABLE 16

Comparisons of Over- (-) and Underpredictions (+) by Sex (Actual-Predicted) for High and Low Academic Composite Groups

and for White Students Whose Best Language Is English

Academic Composite Group White, English Best Language
High Low
Male Female Male Female Male Female
FGPA CRITERION
+.09 +.17 -.09 -.08 HSGPA +.01 +.06
+.18 +.31 =31 -.18 SAT-V -.05 +.09
+.12 +.35 -.35 -.13 SAT-M -.09 +.14
+.09 +.29 -.29 -.09 SAT ~.09 +.11
-.05 +.09 -.04 +.06 HSGPA, SAT -.08 +.07
+.24 +.32 -31 -.24 TSWE -03 +.06
+.10 +.27 -27 -.10 SAT, TSWE -.08 +.10
-.04 +.09 ~-.03 +.05 HSGPA, SAT, TSWE -.05 +.06
-.02 +.07 -.02 +.04 HSGPA, SAT, Z2* -.03 -.04
COURSE GRADE CRITERION
+.09 +.12 -.05 -11 HSGPA +.03 +.02
+.18 +.25 -.26 -.19 SAT-V -.03 +.05
+.12 +.28 -.28 -.15 SAT-M -.06 +.09
+.09 +.22 -23 -10 SAT -.06 +.07
-.04 +.04 +.01 +.04 HSGPA, SAT -.03 +.03
+.23 +.26 -.26 -.25 TSWE .00 +.03
+.09 +.20 =21 -10 SAT, TSWE -.06 +.06
-.04 +.03 +.02 +.04 HSGPA, SAT, TSWE -.02 +.02

*Z = Average grade mean residual

females compared to .73 for males).

As shown in Table 15, sex differences in predictive
effectiveness were essentially the same when the groups
were limited to white students whose best language was
English. On the other hand, when the high academic
composite group was isolated, sex differences in predic-
tive effectiveness were almost eliminated.

Predictive effectiveness was greater for all females
than for all males in almost every course category for
which there were at least 25 courses analyzed. Using SAT
scores to predict course grade and corrected correlations,
the largest differences were in architecture/environmen-
tal design (.56 for females and .34 for males), home eco-
nomics (.46 for females and .28 for males), and remedial
reading/literature (.50 for females and .36 for males).
Prediction was slightly better for males in only three
course categories: studio art/music/theater (.36 for males
and .31 for females), advanced mathematics (.53 for
males and .52 for females), and education (.39 for males
and .38 for females).

Over- and Underpredictions

Table 8 displayed average over- and underpredictions
for males and females using prediction equations for all

students. Over- and underpredictions are shown for
FGPA and course grade in terms of eight different sets
of predictors (four single predictors and four sets of
multiple predictors), plus one set using average grade
mean residual with HSGPA and SAT scores for FGPA
only.

FGPA for females was underpredicted for all nine
sets of predictors, ranging from an average of .02 for
HSGPA 10 .10 for the SAT-Mathematical score {with
FGPA for males overpredicted by almost the same
amounts). Prediction of course grade as opposed to FGPA
eliminated the average grade mean residual “bonus” for
females of .03 and the “liability” for males of .03. With
the exception of a few cases of a .02 or .04 change due to
rounding, all average underpredictions for females and
overpredictions for males were reduced by .03 in predict-
ing course grade as opposed to FGPA.

Using HSGPA, the average underprediction for fe-
males of .02 for FGPA was changed to an average over-
prediction of .01 for course grade; the average
overprediction for males of .02 for FGPA was changed
to an average underprediction of .01 for course grade.

Using the two SAT scores, the average under-
prediction for females of .09 for FGPA was reduced to
.06 for course grade; the average overprediction for males
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TABLE 17

Average Over- (-) and Underpredictions (+) of Course Grades for Females by Type of Course

Single Predictors Multiple Predictors
HSGPA HSGPA/
HSGPA SAT-V SAT-M TSWE SAT SAT SAT/TSWE
-.01 +.03 +.07 +.01 Overail average +.06 +.03 +.02
TYPES OF COURSES WITH OVERPREDICTIONS (-}
=21 -.17 -13 -.20 Technical/vocational -.14 -17 -.18
-.10 -.08 -.0§ -.09 Advanced physical sciences/engineering -.05 -.07 -.08
-12 -.07 .00 -.09 Nonlab physical sciences/engineering -01 -.05 -05
-10 -.05 +.02 -.08 Economics .00 -.04 -.04
-.09 -.03 +.02 -.06 Computer science +.01 -.03 -.04
-.03 -.02 .00 -.02 Physical education -.01 ~-.02 ~-.02
-.06 -02 +.03 -.05 Lab/major biological sciences +.02 -.01 -.02
-.07 -02 +.04 -.04 Lab or major physical sciences/engineering +.04 -.01 -.02
-.03 .00 +.04 -.02 History +.02 -.01 ~-01
-.03 +.04 +.04 +.01 Architecture +.05 .00 -.01
TYPES OF COURSES WITH UNDERPREDICTIONS (+)

+11 +.15 +.18 +13 Remedial reading/literature +.1§ +11 +10
+.06 +.09 +.12 +.07 Beginning language +.11 +.08 +.07
+.04 +.07 +.10 +.05 Remedial writing +.10 +.08 +.07
+.05 +.09 +10 +.06 Regular English +.10 +.08 +.06
+.05 +.08 +.10 +.05 Regular writing +.09 +.07 +.0§
+.05 +.07 +.09 +.04 Advanced English +.09 +.07 +.05
+.03 +.07 +.0% +.05 Regular reading/literature +.08 +.06 +.05
+.04 +.05 +.07 +.04 Advanced language +.07 +.05 +.05

.00 +.07 +.12 +.05 Precalculus +.12 +.0§ +.05

.00 +.07 +12 +.05 Regular math +.11 +.0§ +.05
=01 +.07 +11 +.05 Remedial math +.11 +.05 +.05
~-.01 +.06 +.11 +.04 Calculus +.11 +.05 +.05
+.04 +.07 +.10 +.05 Health/nursing +.09 +.05 +.04
+.03 +.06 +.07 +.03 Other +.07 +.05 +.04
+.04 +.04 +.05 +.01 Advanced biological sciences +.0§ +.05 +.04
+.01 +.06 +.09 +.03 Business/communications +.09 +.04 +.04
+.03 +.04 +.07 +.03 Remedial English +.06 +.04 +.03
+.02 +.05 +.07 +.03 Nonstudio art/music/theater +.06 +.04 +.03
+.02 +.05 +.06 +.05 Education +.06 +.03 +.03
+.02 +.03 +.05 +.02 Studio art/music/theater +.04 +.03 +.02
-.02 +.04 +.08 +.01 Military science +.07 +.03 +.02
-.01 +.03 +.06 .00 Soctial sciences/humanities +.06 +.03 +.02
+.02 +.05 +.08 +.04 Advanced writing +.06 +.02 +.02
+.01 +.02 +.02 +.01 Home economics +.02 +.01 +.01
-.04 +.01 +.07 .00 Advanced math +.06 +.01 +.01
+.01 +.01 +.04 -.01 Advanced reading/literature +.02 +.01 .00
-.04 +.01 +.05 -.02 Nonlab and nonmajor biological sciences +.04 +.01 .00
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TABLE 18

Characteristics of More Selective and Less Selective Colleges and of Large and Small Colleges by Sex

Selectivity Size
High (1121+) Low (985-) Large (900+) Small (484-)
Males  Females | Males  Females Males Females | Males  Females
8.1 8.0 8.3 8.6 Average number of courses 8.3 8.5 7.9 8.0
8% 9% 2% 3% % of courses advanced 5% 6% 4% 8%
1% 1% 4% 4% % of courses remedial 1% 1% 2% 1%
25 35 18 20 Number of courses accounting for half of all credits 24 31 17 26
61 62 69 67 SD of course SAT mean 74 74 60 59
17 12 13 .14 Correlation between course .18 15 .10 .13
grade mean and SAT mean
2.85 2.90 2.18 2.42 Mean FGPA 2.61 2.67 2.48 2.75
-.02 +.01 -.03 +.03 Average grade mean residual (Z) -.04 +.04 -.01 +.01
.09 12 14 13 Z Increment* .09 .10 13 .15
PROPORTIONAL CONTRIBUTIONS TO PREDICT
GRADES IN STUDENT-SELECTED COURSES:
26% 28% 25% 27% SAT-V 22% 25% 29% 30%
31% 28% 26% 24% SAT-M 31% 28% 25% 24%
42% 43% 49% 48% HSGPA 47% 46% 46% 45%
CORRELATIONS USING SAT AND HSGPA:**
.70 .69 .54 .62 For FGPA 61 66 .63 .66
.62 62 51 57 For course grade 57 .60 55 .57
.08 .07 .03 .05 Difference .04 .06 .08 .09
CORRELATIONS USING SAT:**
.60 .60 45 54 For FGPA .51 .57 .53 .58
53 53 43 49 For course grade 48 52 47 49
.07 .07 .02 .05 Difference .03 .05 .06 .09
SAT-V + M MEAN:
1241 1190 938 897 Group 1110 1036 1058 1041
1227 1205 921 911 Courses selected 1087 1058 1043 1051
+14 -15 +17 ~14 Difference +23 ~22 +15 -10
HSGPA MEAN:
3.61 3.66 2.98 3.15 Group 3.43 3.49 3.16 3.35
3.64 3.62 3.06 3.08 Courses selected 3.47 345 3.23 3.30
-.03 +.04 -.08 +.07 Difference -.04 +.04 -.07 +.05
COURSE GRADE CORRELATIONS:***
.54 .53 43 .50 SAT-Verbal 48 54 49 .50
.59 .58 47 52 SAT-Mathematical 54 .59 50 .52
.65 .65 53 .60 SAT (VM) .59 .64 .58 .60
.60 .60 49 .54 HSGPA .58 60 .53 .54
+.16 +.16 +.14 +.16 SAT increment +.12 +.14 +.15 +.16
.76 .76 .63 .70 VMH .70 .74 .68 .70
OVER{-YUNDERPREDICTIONS (+}
FOR COURSE GRADE:

+.02 -.02 -.03 +.02 HSGPA +.02 -.02 -.01 +01
-.03 +.04 ~-12 +.10 SAT -.06 +.06 -.08 +.06
-.01 +.01 -.06 +.05 HSGPA, SAT -.02 +.02 ~.04 +.03
.00 .00 -.05 +.04 HSGPA, SAT, TSWE -.02 +.02 ~.03 +.02

* Z Increment = The difference between “the uncorrected correlation of SAT, HSGPA, and average grade mean residual prediction of FGPA™ and “the uncorrected
correlation of SAT, HSGPA prediction of FGPA.”
**Correlations corrected for restriction of range

***Correlations corrected for restriction of range and criterion unreliability
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of .10 for FGPA® was also reduced to .06 for course
grade. Using HSGPA and the two SAT scores, the aver-
age underprediction for females of .06 for FGPA* was
reduced to .03 for course grade; the average
overprediction for males of .06 for FGPA% was also re-
duced to .03 for course grade.

The latter reduction of average female under-
prediction and male overprediction from .06 to .03 us-
ing HSGPA ‘and the two SAT scores was accomplished
not only by predicting course grade instead of FGPA, but
also by using the average grade mean residual (Z) as an
additional predictor of FGPA. The predictors HSGPA,
SAT-V, SAT-M, and Z for FGPA resulted in average
underprediction for females and overprediction for males
of .03.%

Use of the TSWE score with the two SAT scores, with
or without HSGPA, reduced the average underprediction
for females and overprediction for males by an additional
.01. Using TSWE with the SAT scores, the reduction was
from .06 to .05. Using TSWE with SAT scores and
HSGPA, the reduction was from .03 to .02 (.02 repre-
sents only about 3 percent of a standard deviation). This
reduction is due to the fact that women tend to write
better, writing ability is important in academic perfor-
mance, and SAT scores and HSR do not fully measure
writing ability (Breland and Griswold 1982; Ramist
1984).

As shown in Table 16, over- and underpredictions by
sex were not due to differences related to ethnic back-
ground or whether English was the best language. Simi-
lar differences were found for white students whose best
language was English and for both high and low aca-
demic composite groups.

Although the average underprediction of course
grade for females using HSGPA and SAT scores was .03,
there were large differences among the course categories.
Table 17 displays under- and overpredictions for the
course categories. The largest overpredictions were in
technical courses other than math: technical/vocational,
physical sciences/engineering, economics, and computer
science. The largest underpredictions were in the various

2Stricker, Rock, and Burton {1991) found the same over-
prediction for males of .10 for FGPA art a large state univer-
sity.

*+2These correspond with the underpredictions for females
and overpredictions for males found by Clark and Grandy
{1984) for 41 colleges and by Stricker, Rock, and Burton
{1991) for a large state university. See also Linn (1973), Wild
{1977), and Ramist (1984, p. 154). Using HSGPA and ACT
scores, ACT (1973), Gamache and Novick (1985}, and Saw-
yer (1986) reported underpredictions for females and over-
predictions for males ranging from .05 to .12. Reductions in
under- and overpredictions were reported as a result of sepa-
rate analyses by area of study for the ACT in Gamache and
Novick (1985) and for the SAT in Clark and Grandy (1984).
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TABLE 19

Summary of Over- (-} and Underpredictions (+) of Course
Grade for Females, and of FGPA, Average Grade Mean
Residual, and SAT Mean, by Sex and by Selectivity of College

Selectivity
All
Colleges More Average Less
PREDICTOR(S}
-.01 HSGPA -.02 -.02 +.02
+.03 SAT-Verbal +.01 +.03 +.07
+.07 SAT-Math +.04 +.06 +.10
+.01 TSWE -01 .00 +.05
+.06 SAT +.04 +.06 +.10
+.03 HSGPA,SAT +.01 +.02 +.05
+.02 HSGPA,SAT, TSWE .00 +.02 +.04
FGPA
2.67 Females 2.90 2.67 2.42
2.58 Males 2.85 2.59 2.18
+.09 Difference +.08 +.08 +.24
7+
+.03 Females +.01 +.03 +.03
-.03 Males -02 -.03 -.03
+.06 Difference +.03 +.06 +.06
SAT MEAN
1031 Females 1189 1015 893
1095 Males 1242 1078 937
-64 Difference -53 -63 —44

*Z = Average grade mean residual

English courses and in beginning foreign language.

Differences Among Colleges

Table 18 shows the characteristics of more selective and
less selective colleges and of large and small colleges, by
sex. The finding of slightly more comparable grades for
females and slightly less comparable grades for males did
not hold at more selective colleges. Although the predic-
tive effectiveness of HSGPA and SAT scores was usually
better for females, predictive effectiveness for males and
for fernales was almost identical at more selective col-
leges, actually slightly better for males.

Table 19 summarizes average over- and under-

2By predicting scores in two standard courses and also by ad-
justing FGPA with a pairwise matching technique, Elliott and
Strenta (1988) reduced, but did not eliminate, the under-
prediction for women. McCornack and McLeod (1988) re-
ported complete elimination of underprediction and slight
overprediction for women by predicting grades in 88 introduc-
tory courses at a large state university. But FGPA adjustment
at another large state university, reported by Stricker, Rock, and
Burton (1991), had a negligible effect on underprediction for
women.



predictions of course grade (with FGPA, average grade
mean residual, and SAT mean) by sex for all, more selec-
tive, and less selective colleges. At more selective colleges,
the typical underprediction for females and over-
prediction for males was substantially reduced; there was
no under- or overprediction using HSGPA, SAT scores,
and TSWE to predict course grade. At a very selective col-
lege, Young (1991) found no significant under- or over-
prediction for females or males based on HSGPA and
SAT scores when FGPA was adjusted by means of Item
Response Theory.

At less selective colleges, males earned a very low
mean FGPA and there was greater than average over-
prediction for males. The mean FGPA of only 2.18 for
males was about one-quarter of a grade, or one-third of
a standard deviation, below the mean of 2.42 for females.
This difference was five times the difference at more se-
lective colleges (.05) and three times the difference at
colleges with average selectivity (.08). Especially since
males at less selective colleges had higher mean SAT
scores than their female classmates by 44 total SAT
points, it is clear that for some reason males at less selec-
tive colleges did not perform up to their potential.”’

Why do women obtain higher grades than predicted,
especially at less selective colleges? Caldwell and Hartnett
(1967) speculate about attendance, attitude, punctuality,
and neatness. Stricker, Rock, and Burton (1991) suggest
that it is a result of differences in studiousness and in how
males and females handle lack of confidence. With re-
spect to students who have lower levels of academic abil-
ity and who are likely to attend less selective colleges
where males receive especially low grades given their aca-
demic ability, the authors state: “Women lacking confi-
dence in their academic ability may compensate by work-
ing harder while men in that situation simply give up.”

Differences by English as
Best or Not Best Language

Student Characteristics

Table 20 shows the characteristics of students whose best
language was not English. These students tended to be
male (55 percent) and nonwhite (70 percent); 57 percent
were Asian American. They were twice as likely to be in
the low academic composite group (44 percent) than in
the high composite group (23 percent).

YFemales also outperformed males at small colleges by an av-
erage of one-quarter of a grade, but the difference in SAT score
means was only 17 total points.

TABLE 20

Student Characteristics by English as Best or Not Best
Language

English Best English Not
Language Best Language
N - Percent N Percent

ACADEMIC

COMPOSITE
High 15,614 34.9 262 22.7
Middle 14,791 331 389 33.7
Low 14,294 32.0 505 43.7
TOTAL 44,699 1,156

SEX
Male 21,526 48.2 630 54.5
Female 23,173 51.8 526 45.5
TOTAL 44,699 1,156

ETHNIC GROUP
American Indian 184 0.4 0 0.0
Asian American 3,218 7.4 614 56.9
Black 2,424 5.6 42 39
Hispanic 1,497 3.4 102 9.4
White 36,345 83.2 322 29.8
TOTAL 43,668 1,080

Course Selection and Grading

Tables 2 and 3 showed courses selected and other course
and grading characteristics by whether English was the
best language. Students whose best language was not
English averaged fewer courses (8.1 compared to 8.5 for
students whose best language was English), but more ad-
vanced courses (7 percent compared to 6 percent), and
also more remedial courses (3 percent compared to 1
percent). Among course categories, they took more
courses in physical sciences/engineering (22 percent com-
pared to 14 percent), mathematics at the calculus level or
higher (15 percent compared to 9 percent), and computer
science (4 percent compared to 2 percent); they took
fewer courses in the social sciencesthumanities (13 per-
cent compared to 19 percent), business/communications
{1 percent compared to 3 percent), and history (3 percent
compared to 5 percent).

Because of the quantitative nature of the courses
these students took more frequently, as shown in Table
3, to predict course grade, more weight was put on the
SAT-Mathematical score (32 percent compared to 28
percent} and less weight on the SAT-Verbal score (20
percent compared to 25 percent). These courses were
more strictly graded than average (average grade mean
residual of —.03).

Compared with students whose best language was
English, students whose best language was not English
had much lower mean SAT-Verbal scores (by 117 points)
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TABLE 21

Course Categories with the Largest Over- (~) and Underpredictions (+) Using SAT Scores and HSR for Students Whose Best

Language Is Not English (based on 100 or more course grades)

Students Whose Best Language Is Not English (average +.16)

Grades Underpredictions (+) Grades Overpredictions (-)

166 Precalculus +.41 310 Regular English -.08
1,097 Calculus +.34 137 Studio art/music/theater  —.03
1,432 Physical sciences/engineering-lab/majors +.25

539 Physical sciences/engineering-nonlab/nonmajors +25

and TSWE scores (by 10 points on a 20 to 60+ scale), by
about one and one-half standard deviations. But they had
a higher mean SAT-Mathematical score {by 9 points) and
a higher mean HSGPA (by .04). They selected courses in
which students had a higher mean mathematical score (by
16 points) and HSGPA (by .04), but a lower mean verbal
score {by 13 points), than courses selected by students for
whom English was their best language. As a result of their
course selection, these students were at a competitive dis-
advantage, not only in terms of their verbal score (by 100
points) and their TSWE score (by 8 points), but also, to a
lesser degree, in terms of their mathematical score (by 6
points). They were equally competitive with the other
students in their courses in terms of HSGPA.

Predictive Effectiveness

As shown in Table 4, after correction for restriction of
range, correlations for students whose best language was
English slightly exceeded correlations for students whose
best language was not English, but the SAT increment
was larger for the latter group.

Over- and Underpredictions

As Table 3 showed, despite much lower SAT-Verbal
scores, students whose best language was not English had
a higher course grade mean {2.735) than other students in
the courses they selected (2.71). As Table 8 showed, the
result was underprediction of both FGPA and course
grade for students whose best language was not English
by .18 {about one-quarter of a standard deviation) using
HSGPA, SAT scores, and TSWE. As shown in Table 21,
the greatest underprediction using HSGPA and SAT
scores to predict course grade was in quantitative courses.
There was average overprediction in regular English and
studio art/music/theater courses.

Differences Among Colleges
Table 22 compares students whose best language was and

was not English at more selective and less selective col-
leges and at large and small colleges. Students whose best
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language was not English selected more strictly graded
courses at larger and more selective colleges, where
underprediction was greatest for them, but not at small
and less selective colleges, where underprediction was
lower.

Although typically the grades of students whose best
language was not English were less predictable, at less se-
lective colleges they were more predictable using HSGPA
or SAT scores for FGPA or course grade.

At small colleges, students whose best language was
not English had less comparable grades, a low FGPA, a
low correlation of HSGPA with course grade, a higher
correlation of the SAT-Verbal score than of the SAT-
Mathematical score with course grade, and a high SAT
increment.

Differences by Ethnic
Group

Student Characteristics

Table 23 displays the characteristics of students by eth-
nic group. Half or more of the black, American Indian,
and Hispanic students were in the low academic compos-
ite group. Black students were mostly female (63 per-
cent). Of the Asian American students, 16 percent indi-
cated that English was not their best language, compared
to 6 percent for Hispanic students and 2 percent or less
for the other ethnic groups.

Course Selection and Grading

As shown in Table 2, white students averaged the most
courses per student (8.6) and Hispanic students the few-
est {7.8). White and Asian American students took more
higher-level courses (6 percent advanced, 1 percent reme-
dial) than American Indian students (3 percent advanced,
2 percent remedial) and Black students (4 percent ad-
vanced, 3 percent remedial).



TABLE 22

Characteristics of More Selective and Less Selective Colleges and of Large and Small Colleges, by English as Best or Not Best

Language
Selectivity Size

High (1121+) Low (985-) Large (900+) Small(484-)
English  English | English  English English  English | English  English
Best  Not Best| Best  Not Best Best  Not Best Best Not Best
Language Language|Language Language Language Language |Language Language

32 13 20 13 Number of courses accounting 29 21 23 11

for half of all credits
58 99 65 98 SD of course SAT mean 75 100 54 95
12 15 11 .18 Correlation between course 12 22 .10 .04
grade mean and SAT mean

2.87 2.86 2.32 2.25 Mean FGPA 2.64 2.73 2.64 2.45

.00 ~-.04 .00 +.01 Average grade mean residual (Z) .00 -.0§ .00 +.01

A1 A2 13 .16 Z increment* .10 .08 .14 22

8.0 7.6 8.4 8.2 Average number of courses 8.4 8.0 7.9 7.7

9% 10% 2% 3% % of courses advanced 6% 8% 7% 9%

1% 4% 4% 6% % of courses remedial 1% 3% 1% 3%

PROPORTIONAL CONTRIBUTIONS TO PREDICT
GRADES IN STUDENT-SELECTED COURSES:

27% 22% 26% 23% SAT-V 23% 18% 30% 27%

29% 34% 25% 28% SAT-M 30% 33% 24% 27%

42% 43% 49% 48% HSGPA 46% 47% 46% 45%

CORRELATIONS USING SAT AND HSGPA:**

.70 .60 .58 .58 For FGPA .63 .58 .65 49

.62 .56 54 .58 For course grade .58 .56 57 53

.08 .04 .04 .00 Difference .05 .02 .08 -.04

CORRELATIONS USING SAT:**

.60 47 A48 .52 For FGPA 53 49 .56 31

.53 46 45 52 For course grade .50 46 48 49

07 .01 .03 .00 Difference .03 .03 .08 -.18

SAT-V + M MEAN:

1219 1100 918 795 Group 1075 968 1050 919

1217 1191 916 904 Courses selected 1072 1080 1049 1002

+2 -91 +2 -109 Difference +3 -112 +1 -83

HSGPA MEAN:

3.63 3.64 3.07 3.09 Group 3.46 3.51 3.27 3.21

3.63 3.66 3.07 3.09 Courses selected 3.46 3.50 327 3.22

.00 -.02 .00 .00 Difference .00 .00 .00 -.01

COURSE GRADE CORRELATIONS:***

54 42 47 .50 SAT-Verbal .52 43 .50 .55

.58 52 48 .54 SAT-Mathematical 35 .53 .50 47

.65 .55 55 .64 SAT (VM) 62 57 .59 .60

.62 .54 53 .53 HSGPA 59 .55 .55 43

.14 15 13 .18 SAT increment 12 .14 15 22

.76 .69 .66 71 VMH 71 .69 .70 65

OVER-(-)/UNDERPREDICTIONS (+) FOR COURSE GRADE:

.00 +.05 .00 ~12 HSGPA .00 +.09 .00 -13

.00 +.15 .00 +.07 SAT -.01 +.21 .00 +.01

.00 +.14 .00 +.04 HSGPA, SAT -.01 +.19 .00 +.01

.00 +.17 .00 +.08 HSGPA, SAT, TSWE -.01 +.22 .00 +.04

*Z increment = The difference between “the uncorrected correlation of SAT, HSGPA, and average grade mean residual prediction of FGPA™ and “the uncorrected

correlation of SAT, HSGPA

prediction of FGPA.”

**Correlations corrected for restriction of range
*»*Correlations corrected for restriction of range and criterion unreliability
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TABLE 23

Student Characteristics by Ethnic Group

American Indian Asian American Black Hispanic White
N Percent N Percent N Percent N Percent N Percent
ACADEMIC
COMPOSITE
High 32 17 1,489 39 229 9 319 20 13,539 37
Middle 52 28 1,280 33 559 23 477 30 12,462 34
Low 100 54 1,079 28 1,687 68 803 50 10,742 29
TOTAL 184 3,848 2,475 1,599 36,743
SEX
Male 89 48 1,902 49 918 37 812 51 17,941 49
Female 95 52 1,946 51 1,557 63 787 49 18,802 51
TOTAL 184 3,848 2,475 1,599 36,743
ENGLISH BEST
LANGUAGE
Yes 184 100 3,218 84 2,424 98 1,497 94 36,345 99
No 0 0 614 16 42 2 102 6 322 1
TOTAL 184 3,832 2,466 1,599 36,667

Compared with the other ethnic groups, American
Indian students took more courses in nonstudio art/mu-
sic/theater (5 percent) and in mathematics below the cal-
culus level (7 percent); they took fewer courses in math-
ematics at the calculus level or higher (6 percent).

Asian American students took more courses in physi-
cal sciences/engineering (23 percent), especially those
with a lab or for majors (16 percent), mathematics at the
calculus level or higher (16 percent), and computer sci-
ence (3 percent). They took fewer courses in mathemat-
ics below the calculus level (3 percent), social sciences/
humanities (15 percent), English (11 percent), history (3
percent), and physical education (2 percent).

Black students took more courses in social sciences/
humanities (22 percent), English (15 percent), and reme-
dial mathematics (2 percent). They took fewer courses in
physical sciences/engineering (11 percent) and mathemat-
ics at the calculus level or higher (6 percent).

Hispanic students took more courses in the biologi-
cal sciences (7 percent), but fewer in physical education
(2 percent).

White students took more courses in business/com-
munications (3 percent), but fewer in the biological sci-
ences (4 percent).

As shown in Table 3, for every ethnic group, SAT
scores made a proportional contribution of 53 to 55 per-
cent and HSR made a proportional contribution of 45 to
47 percent to the prediction of the courses selected. For
all groups except Asian American and Hispanic, the two
groups with most of the students whose best language
was not English, 28 percent of the weight was on the
mathematical score and 25 or 26 percent was on the ver-
bal score. The proportion of weight on the mathematical
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score was higher and the proportion on the verbal score
was lower for courses selected by Asian American (32
percent versus 20 percent) and Hispanic (30 percent ver-
sus 22 percent) students.

Course grades for white students were the most com-
parable. Using HSGPA and SAT scores, the average dif-
ference in the corrected correlation from predicting
course grade to predicting FGPA was a relatively high .07
and the correlation between course grade and course SAT
mean was a relatively high +.30.

Course grades were the least comparable for His-
panic and black students. They were so lacking in com-
parability for black students that, using SAT scores with
or without HSGPA, the average difference in the cor-
rected correlation from predicting course grade to pre-
dicting the eight-course FGPA was .00. For Hispanic stu-
dents, using SAT scores, the corrected correlation for pre-
dicting FGPA was lower by .05 (.40) than the corrected
correlation for predicting course grade (.45). Associated
with the lack of comparability of grades were very high
standard deviations of course SAT means for Hispanic
{121) and black (128) students.

The courses selected by Asian American students
were the most strictly graded and gave them a “liability”
in FGPA of .07 (average grade mean residual of —.07),
one-tenth of a standard deviation. All the other ethnic
groups selected more leniently graded courses, with posi-
tive grade mean residuals. Despite their .07 “liability” on
FGPA, Asian American students had by far the highest
FGPA (2.80). Despite their .06 “bonus” on FGPA, black
students had the lowest FGPA (2.14), about two-thirds
of a standard deviation below the overall mean FGPA.

Asian American students selected courses in which



students had the highest test scores (SAT-V, SAT-M, and
TSWE), about .6 of a standard deviation of course SAT
means above the average course, and the highest HSGPA.
Hispanic and white students also selected courses in
which other students had relatively high academic cre-
dentials. Black students (about .6 of a standard deviation)
and American Indian students {about .4 of a standard de-
viation) selected courses in which students had lower cre-
dentials.

As a result of their academic credentials and course
selection, white students on average were at a slight ad-
vantage compared to other students in their courses (+.02
on predicted FGPA, with higher verbal and mathemati-
cal scores, and slightly higher HSGPA). Asian American
students had neither a competitive advantage nor disad-
vantage {with higher mathematical scores and HSGPA,
but lower verbal scores). Hispanic, American Indian, and
especially black students were at a large competitive dis-
advantage. Compared with other students in their
courses, black students had a lower predicted FGPA (by
.26), a lower HSGPA (by .18, about .4 of a standard de-
viation), a lower mathematical mean {(by 71 points, about
.8 of a standard deviation), a lower verbal mean (by 52
points, about .6 of a standard deviation), and a lower
TSWE mean (by 4 points).

Predictive Effectiveness

As shown in Table 4, the highest predictive effectiveness,
after correcting for predictor restriction of range and cri-
terion unreliability, was for Asian American students: the
multiple correlation using HSGPA and SAT scores was
.69 for FGPA and .76 for course grade. Although the cor-
relations for the mathematical score were typically higher
than for the verbal score, for Asian American students the
mathematical score was such a good predictor that it had
at least as high a correlation with course grade {(.59) as
did either HSGPA or the multiple of both SAT scores for

2Sue and Abe (1988) also reported a higher correlation for the
SAT and HSR in predicting FGPA for Asian American than for
white students, and a higher correlation for the mathematical
score than for the verbal score for Asian American students, in
the University of California system. Morgan (1990) confirmed
a higher correlation for the mathematical score and reported
corrected correlations with FGPA similar to those reported here
for Asian American students.

PRamist (1984, p.158) described results of validity studies for
black and white students at 11 predominantly white colleges
and for all students at 11 predominantly black colleges. For
black students at both types of colleges, the SAT increment for
FGPA was very high and the SAT predicted FGPA better than
HSR, consistent with findings here in which the 2,475 black
students were at predominantly white colleges. But only at
predominantly white colleges was the level of prediction for
black students low (.30); at predominantly black colleges, the

the other ethnic groups.”®

The second highest predictive effectiveness of the
SAT for both FGPA and course grade was for white stu-
dents. But the benefit in using the SAT, measured by the
SAT increment for predicting course grade, was lower for
white students (+.12 for course grade) than for black stu-
dents.

By far the greatest benefit in using the SAT as a pre-
dictor was for black students (an SAT increment of +.18
for course grade). In predicting course grade, not only
was the SAT correlation moderately high for black stu-
dents (.57), but the HSGPA correlation was very low
(.46). Black students were the only ethnic group that even
for predicting FGPA had a higher correlation with the
SAT (.49) than HSGPA (.46). For predicting both FGPA
and course grade, the multiple correlation using both
HSGPA and SAT scores were the lowest of all ethnic
groups.”’ But, as shown in Table 4, because of lack of
comparability of course grades, the increment in validity
for FGPA using the average grade mean residual as an
additional predictor, with HSGPA and SAT scores, was
the highest (+.17) for black students. TSWE also had the
highest predictive effectiveness for black students.

Correlations of test scores with course grade were
lowest for American Indian students, especially for the
SAT-Mathematical score. American Indian students were
the only group for which the verbal score predicted
course grade better than the mathematical score and
HSGPA predicted course grade better than SAT scores.
Their corrected SAT increment for predicting course
grade (+.11) was the lowest of all the ethnic groups, but
their corrected SAT increment for predicting FGPA (+.14)
was the highest.

Correlations of test scores with FGPA were relatively
low for Hispanic students.’® The corrected SAT incre-
ment for FGPA (+.05) was the lowest of all the ethnic
groups, but the corrected SAT increment for course grade
(+.13) was higher than for white students (+.12), as were
corrected course grade correlations. When the students

uncorrected correlation for SAT scores was moderately high
(.38), even with very great restriction of range, and the cor-
rected correlation was quite high (.57). For other validity
studies on black students, see Morgan (1990) and Breland
(1979).

Pennock-Roman (1990} reported uncorrected correlations
with FGPA for 1,447 Hispanic students and also for non-His-
panic students at six colleges. The slightly lower levels for His-
panic students correspond with those reported here: for SAT
scores, .04 (.29 for non-Hispanic students and .25 for Hispanic
students), compared to .05 here (.32 for white students and .27
for Hispanic students); for the multiple of SAT scores and HSR,
.01 (.40 for non-Hispanic students and .39 for Hispanic stu-
dents), compared to .02 here (.45 for white students and .43
for Hispanic students). For other studies of prediction for His-
panic students, see Morgan {(1990), Ramist (1984), Duran
{1983), and Breland (1979).
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TABLE 24

Course Categories with Over () and Underpredictions (+) of Course Grade Using HSGPA and SAT Scores, by Ethnic Group

AMERICAN INDIANS (AVERAGE -.22)

Underpredictions (+) Overpredictions (-)
Grades Grades
46 Precalculus +.12 106 Nonlab. physical sciences/engineering -.46
32 Business/communications +.09 86 Beginning foreign language -.36
72 Lab./major physical sciences/engineering ~.34
94 Regular writing -.30
96 Calculus ~-.28
ASIAN AMERICANS (AVERAGE +.08)
Underpredictions (+) Overpredictions (-)
Grades Grades
488 Precalculus +.24 59 Advanced reading/literature -11
75 Health/nursing +.24 156 Architecture -.10
84 Remedial mathematics +.20 62 Remedial English -.09
3,999 Calculus +.18 79 Education -.07
1,974 Nonlab. physical sciences/engineering +.15 220 Other -.06
4,622 Lab./major physical sciences/engineering +.14 426 Physical education -.04
1,101 Beginning foreign language +.14 825 Regular English -.03
1,634 Regular writing -.02
BLACKS (AVERAGE -.12
Underpredictions (+) ( ’ Overpredictions ()
Grades Grades
49 Remedial reading/literature +.07 1,077 Lab./major physical sciences/engineering -19
57 Remedial English +.05 967 Nonlab. physical sciences/engineering -.18
52 Advanced physical sciences/engineering +.01 317 Computer Science -.18
438 Regular mathematics -18
380 Business/communications -17
492 Nonlab. biological sciences -17
1,213 Calculus -16
698 History -.15
Underpredictions (+) HISPANICS (AVERAGE -.09) O dictions -
Grades Grades
428 Beginning foreign language +.05 451 Lab./major biological sciences -.18
64 Home economics +.02 1,168 Lab./major physical sciences/engineering -.16
63 Advanced mathematics +.01 509 Economics -.14
213 Regular reading/literature +.01 154 Studio art/music/theater -.14
275 Foreign language-beyond entry +.01 563 Regular writing -12
234 Business/communications +.01
WHITES (AVERAGE .00)
Underpredictions (+) Overpredictions (-)
Grades Grades
497 Remedial writing +.04 2,954 Advanced mathematics -02
731 Advanced reading/literature +.02 25,873 Calculus -.02
18,510 Regular English +.02 631 Technical/vocational -.02

in the high academic composite group were compared for
each ethnic group, the predictive effectiveness of HSGPA
and SAT scores was highest for the 319 (20 percent) of
the Hispanic students in the high composite group: the
multiple correlation of HSGPA and SAT scores was .90
for predicting FGPA and .91 for predicting course grade.

Over- and Underpredictions

Table 8 revealed, on average, moderate underpredictions
for Asian American students and large overpredictions
for American Indian students in predicting FGPA or
course grade from all combinations of HSGPA and test
scores. For example, in predicting course grade from
HSGPA and SAT scores, the average underprediction was
.08 (.1 of a standard deviation) for Asian American stu-
dents®' and the average overprediction was .22 (.3 of a
standard deviation) for American Indian students. Black
and Hispanic students were also overpredicted: e.g., in
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predicting course grade from HSGPA and SAT scores, the
overprediction was .12 (.2 of a standard deviation) for
black students®? and .09 (.1 of a standard deviation) for
Hispanic students.?

Although there were, on average, underpredictions
for Asian American students (and, to a lesser extent,
white students) and overpredictions for American Indian,
black, and Hispanic students, there were large differences
among the course categories. Each group had over- and
underpredictions for some course categories, as displayed
in Table 24.

American Indian students were overpredicted in a
variety of science, language, English, and mathematics

Hn predicting FGPA from HSGPA and SAT scores, there was
an average underprediction of .04 for Asian American students.
In their study at the University of California, Sue and Abe
(1988, p. 10) reported approximately the same underprediction
(.02) for Asian American students.



courses. Two course categories with at least 25 course
grades for which they were underpredicted were precal-
culus and business/communications.

Asian American students were underpredicted in
mathematics, physical sciences/engineering, health/nurs-
ing, and foreign language courses. They were over-
predicted in English, architecture, education, and physi-
cal education courses.

Black students were overpredicted in quantitative and
science courses— physical sciences, engineering, computer
science, mathematics, and biological sciences—and in
business/communications and history. Three course cat-
egories with at least 25 grades for which they were
underpredicted were remedial reading/literature, remedial
English, and advanced physical sciences/engineering.

Hispanic students were overpredicted in biologi-
cal and physical sciences, economics, studio art/music/
theater, and writing courses. They were underpredicted
in foreign language courses, especiaily beginning courses.

Because white students were typically in the major-
ity, the amount of under- or overprediction was small.
Nevertheless, there was a pattern of underprediction in
English and overprediction in mathematics and technical/
vocational courses.

The differences in grading in more strictly graded
quantitative and science courses and departments and in
more leniently graded nonquantitative courses and de-
partments may have adverse effects on career choice for
subgroups of students. Although in both types of courses
students with lower test scores and HSR tend to receive
grades that are below average for the courses, in quanti-
tative and science courses they receive very low grades.
Sabot and Wakeman-Linn (1991) discussed the conse-

2In predicting FGPA for HSGPA and SAT, there was an aver-
age overprediction of .16 for black students, which is about one-
quarter of a standard deviation. In earlier studies, Ramist (1984,
p. 159) reported an average overprediction of .25 for black stu-
dents, about one-third of a standard deviation. Klitgaard (1985,
p- 161) reported a white-black difference in FGPA for students
with the same academic aptitude of one-third to two-thirds of
a standard deviation, which would translate to overprediction
for black students of about one-quarter of a standard deviation.
Nettles, Thoeny, and Gosman {1986) found that black students
at predominantly white colleges had less well-developed study
habits, less academic integration into the college, less satisfac-
tion with the college, and more interfering problems; they hy-
pothesized that reduced feelings of discrimination and improve-
ment in financial aid would lead to better performance by black
students. Linn (1983a, 1983b, 1990) suggests that
overprediction for black students may be a statistical artifact
of affirmative action.

¥In predicting FGPA from HSGPA and SAT scores, there was
an average overprediction of .13 for Hispanic students.
Pennock-Roman (1990, p. 75) reported an average of approxi-
mately the same overprediction (.15) for Hispanic students.
Ramist (1984, p. 159) reported an average overprediction of
.05 at four colleges.

quences of grading: low grades result in disappointment,
restrictions on participation in sports, academic proba-
tion, and parental disapproval; high grades yield intrin-
sic satisfaction, dean’s list, good jobs, and graduate schol-
arships. Grades are a feedback mechanism that help a stu-
dent define personal comparative advantage and choose
courses on that basis.

Sabot and Wakeman-Linn found that after control-
ling for other factors, the probability of taking a second
course in an academic discipline depended on the grade
received in the first course. In economics at Williams
College, receiving a B instead of an A reduced the prob-
ability of taking a second economics course by 18 per-
cent; a C instead of an A reduced the probability by 28
percent. If the introductory mathematics course at Will-
iams were to adopt the grading distribution of the intro-
ductory English course, at least 80 percent more students
would take a second mathematics course; if the introduc-
tory English course were to adopt the grading distribu-
tion of the introductory mathematics course, there would
be about a 50 percent decline in the number taking a sec-
ond English course.

A more uniform grading policy might persuade more
students to study science and engineering. As things stand
now, students with relatively low test scores and HSR
tend to avoid the sciences (Elliott and Strenta 1988) or
to migrate out after presumably unrewarding experi-
ences. Willingham (1985, p. 129) reported that students
with a low FGPA were three times as likely to migrate to
a leniently graded major than were students with a high
FGPA. As an even worse consequence, Schurr, Ellen, and
Ruble (1987) reported that freshmen who take more
strictly graded courses, and thereby receive a lower
FGPA, tend to continue to receive relatively low grades
in courses beyond their freshman year and are more likely
to drop out of college than are freshmen with comparable
academic credentials who take more leniently graded
courses.

Table 3 indicated that American Indian, black, and
Hispanic students, on average, were at a competitive dis-
advantage in the courses they selected—with lower test
scores, HSR, and predicted GPA—and received lower
grades than the other students in these courses. Table 7
indicated that their grades on average were substantially
lower than were predicted for them. Table 24 showed
that the overpredictions were primarily in quantitative
and science courses. Because American Indian, black,
and Hispanic students tended to receive below-average
grades in science and quantitative courses, in which even
the average students receive low grades, as Maple and
Stage (1991) reported, students in these groups abandon
science majors at greater rates than other students. Lack
of success in college mathematics and other quantitative
courses may be the reason. The result may be artificially
forced career choices.
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TABLE 25

Characteristics of More Selective and Less Selective Colleges by Ethnic Group

More Selective (1121+) Less Selective (985-)
Amer. Asian Amer. Astan
Ind. Amer. Black  Hisp. White Ind. Amer. Black Hisp. White
NA 17 16 17 34 Number of courses accounting NA 18 29 12 19
for half of all credits
NA 73 149 142 102 8D of course SAT means NA 100 129 152 104
NA 13 .28 23 .27 | Correlation between course grade NA 17 22 .28 .32
mean and SAT mean
NA 2.92 2.38 2.57 2.92 Mean FGPA NA 2.49 1.98 2.28 2.33
NA -.05 +.04 +.03 .00 Average grade mean residual (Z) NA .00 +10 +.09 .00
NA 11 .18 12 12 Z increment® NA 13 17 14 13
NA 7.5 7.6 7.2 8.2 Average number of courses NA 8.3 7.9 7.8 8.5
NA 8% 6% 8% 9% % of courses advanced NA 3% 1% 3% 2%
NA 2% 3% 4% 1% % of courses remedial NA 3% 8% 3% 4%
PROPORTIONAL CONTRIBUTIONS
TO PREDICT GRADES IN
STUDENT-SELECTED COURSES:
NA 22%  28%  25% 28% SAT-V NA 22% 28% 24% 26%
NA 33% 29%  31% 29% SAT-M NA 28% - 26% 25% 25%
NA 44%  42%  44% 42% HSGPA NA 49% 45% 50% 49%
CORRELATIONS USING
SAT AND HSGPA:**
NA .67 54 .54 .69 For FGPA NA .54 51 49 59
NA .63 .50 49 .60 For course grade NA .56 48 57 .53
NA .04 .04 .05 .09 Difference NA -.02 .03 -.08 .06
CORRELATIONS USING SAT:**
NA .58 .46 .35 .58 For FGPA NA 45 43 .33 49
NA .53 43 38 51 For course grade NA A7 43 47 45
NA .05 .03 -.03 .07 Difference NA -.02 .00 -.14 .04
SAT-V + M MEAN:
NA 1199 1038 1079 1236 Group NA 896 769 860 926
NA 1202 1182 1170 1222 Courses selected NA 943 879 917 917
NA -3 -144 -91 +14 Difference NA ~47 ~110 -57 +9
HSGPA MEAN:
NA 3.73 3.35 3.55 3.64 Group NA 3.18 2.90 3.08 3.08
NA 3.68 3.61 3.65 3.63 Courses selected NA 3.16 3.03 3.09 3.07
NA +.05 -.26 -10 +.01 Difference NA +.02 -13 -01 +.01
COURSE GRADE CORRELATIONS:***
NA .50 .39 .38 53 SAT-Verbal NA 44 A3 46 47
NA .60 .46 .38 55 SAT-Mathematical NA 52 42 47 48
NA .65 .53 47 63 SAT (V, M) NA 58 53 .58 .55
NA .63 42 46 .59 HSGPA NA 52 .36 57 .53
NA 14 .20 .14 15 SAT Increment NA 17 23 13 12
NA 77 62 .60 .74 VMH NA .69 .59 .70 .65
OVER-{-)//UNDERPREDICTIONS (+)
FOR COURSE GRADE:
NA +.04 -.30 -.19 +.03 HSGPA NA +.05 -.23 -.09 +.01
NA +.07 -.19 -.10 +.01 SAT NA +.14 -.07 +.01 .00
NA +.04 -.10 -.06 .00 HSGPA, SAT NA +.11 -.05 .00 .00
NA +.06 -.08 -.06 .00 HSGPA, SAT, TSWE NA +.13 ~-.03 .00 .00

* Z increment = The difference berween “the uncorrected correlation of SAT, HSGPA, and average grade mean residual prediction of FGPA™ and “the uncorrected
correlation of SAT, HSGPA prediction of FGPA.”

**Correlations corrected for restriction of range

***Correlations corrected for restriction of range and criter ion unreliability

34



Differences Among Colleges

Students at more selective and at less selective colleges are
compared by ethnic group in Table 25. Because there
were only 41 American Indian students at the more se-
lective colleges and 17 at the less selective, data on Ameri-
can Indian students were excluded. The ethnic group dis-
tributions are shown in Chart 3.

CHART 3
More Selective Less Selective
American Indian 41 17
Asian American 1,185 268
Black 576 395
Hispanic 317 134
White 8,467 7,438

In general, the comparisons of ethnic groups at more
and less selective colleges® were similar to the compari-
sons over all colleges. But there were some exceptions. At
more selective colleges, black students chose courses in
which other students had a higher SAT mean by 12 points
than did Hispanic students (even though the SAT mean
of black students was 41 points lower than that of His-
panic students), thus putting themselves at a greater com-
petitive disadvantage and receiving low grades (the only
group closer to a C than a B average). Also, at more se-
lective colleges, the correlations of SAT scores with FGPA
and course grade were higher for black students than for
Hispanic students. At less selective colleges, the correla-
tions of HSGPA and SAT scores with course grade were
highest for the 134 Hispanic students. Also, course grade
for Hispanic students was neither over- nor under-
predicted at these colleges.

Summary of Student
Group Differences

Course Selection and Grading

Academic Composite

Students in the low academic composite group selected
courses that were more leniently graded. Course grades
for this group were not comparable, from course to
course or student to student, especially at less selective
colleges, where the validity using SAT scores and HSGPA

3Large and small colleges were not compared by ethnic group
because of insufficient numbers of students at the small colleges.

in predicting FGPA was much lower than the validity in
predicting one single course grade. Associated with lack
of comparability of course grades was a negative corre-
lation between course grade means and course SAT
means. In addition to SAT scores and HSGPA, use of the
average grade mean residual of the courses selected as an
additional predictor added .10 to the correlation with
FGPA, .28 for students in the low composite group at less
selective colleges.

Sex

Males selected more quantitative courses with higher pre-
dictive weight on the SAT-Mathematical score than on
the SAT-Verbal score, more strictly graded courses, and
more courses in which other students had higher than
average HSGPA and SAT scores than did females. This
course selection pattern accounted for .06 of the .09
higher FGPA for females. On average, in terms of pre-
dicted FGPA based on HSGPA and SAT scores, neither
males nor females had any competitive advantage or dis-
advantage in their courses; males had higher SAT scores
and females had higher HSGPA.

English as Best or Not Best Language

Like males, students whose best language was not English
tended to select quantitative, strictly graded, competitive
courses, especially physical sciences/engineering and
mathematics at the calculus level or higher. Despite
higher SAT-Mathematical scores and HSGPA, their
lower SAT-Verbal and TSWE scores, combined with
their tough course selection, put them at a competitive
disadvantage in their courses in terms of predicted FGPA.
Nevertheless, they overcame this disadvantage to achieve
a higher FGPA than did students whose best language
was English.

Ethnic Group

American Indian students selected more courses in non-
studio art/music/theater and in mathematics below the
calculus level. They had relatively low test scores and
HSGPA, and were at a competitive disadvantage in their
courses.

Like males and students whose best language was not
English, Asian American students tended to select quan-
titative, strictly graded, competitive courses, especially in
physical sciences/engineering and mathematics at the cal-
culus level or higher: with prediction equations having
more weight on the SAT-Mathematical score, with grad-
ing resulting in a negative average grade mean residual,
and with other students who had higher than average test
scores and HSGPA. While their high SAT-Mathematical
scores took away any competitive disadvantage in their
courses (they had no advantage either), their selection of
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tough courses made it more difficult for them to obtain
higher grades, giving them a potential liability in FGPA.
But they were able to overcome this liability to achieve a
very high FGPA.

Black students selected courses for which there was
a high proportion of predictive weight on the SAT-Ver-
bal score, especially social sciences/humanities and En-
glish courses. The courses tended to be nonquantitative
and leniently'graded, selected by students who had lower
than average test scores and HSGPA. Nevertheless, black
students were at a competitive disadvantage in their
courses and obtained low grades. At more selective col-
leges, black students chose relatively more difficult and
competitive courses than they did at less selective colleges,
putting themselves at an even greater competitive disad-
vantage and receiving low grades. Their course grades
were also quite lacking in comparability, and there was a
very high standard deviation of course SAT means.

Hispanic students selected more biological sciences
courses. They had relatively low test scores and HSGPA,
and were at a competitive disadvantage in their courses.
Their grades were the least comparable of all the ethnic
groups, with better prediction for a single course grade
than for the eight-course FGPA. There was a very high
standard deviation of course SAT means.

White students took more business/communications
courses and fewer biological sciences courses. With high
test scores and HSGPA, they were at a competitive ad-
vantage in their courses. Their course grades tended to
be more comparable, as indicated by a relatively high cor-
relation between course SAT mean and course grade
mean.

Predictive Effectiveness

Academic Composite

Students in the low academic composite group had lower
correlations with FGPA and course grade for the SAT and
HSGPA, especially the latter, but had a very high SAT
increment to the correlations over HSGPA. Also, because
of lack of comparability of grades, the average grade
mean residual provided a large increment to the correla-
tion with FGPA based on the SAT and HSGPA for these
students. Students in the high academic composite group
had higher correlations with FGPA and course grade for
the SAT and HSGPA, and higher correlations between
predicted FGPA (based on SAT and/or HSGPA predic-
tion of the courses selected by the student) and actual
FGPA, but lower SAT increments to the correlations. Stu-
dents in the high composite group at more selective col-
leges had especially high correlations, but also a very
high, not low, SAT increment.
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Sex

In general, predictive effectiveness of both the SAT and
HSGPA, for FGPA and course grade, was higher for fe-
males than for males. Females also had a higher SAT in-
crement over HSGPA for both FGPA and course grade.
Correlations with course grade for males and females and
the correlation with FGPA for females were higher for the
SAT than for HSGPA; the correlation with FGPA for
males was higher for HSGPA than for the SAT. But there
were virtually no sex differences in predictive effective-
ness in the high academic composite group or at more
selective colleges.

English as Best or Not Best Language

Despite concerns that the SAT may not be appropriate
for students whose best language was not English,* the
SAT increment over HSGPA was high for these students,
especially at large colleges, in which the correlation of
HSGPA for predicting course grade was especially low.

Ethnic Group

Test score correlations were lowest for American Indian
students, especially the SAT-Mathematical score; this was
the only group for which the verbal score was a better
predictor than the mathematical score.

The best prediction was for Asian American students,
especially for the SAT-Mathematical score; but the ver-
bal score was less effective as a predictor at less selective
colleges.

Despite contentions that the SAT is not a useful pre-
dictor for black students,* the SAT was most important
for the prediction of their grades: the SAT increment in
correlation over HSGPA for this group (for whom the
predictive effectiveness of HSGPA was very low) was by
far the largest among all the ethnic groups. Because of the
lack of comparability of course grades, the increment in
the correlation with FGPA over HSGPA and the SAT for
the average grade mean residual was also highest for this
group.

Compared to other groups, test score correlations
were relatively low for Hispanic students. But they were
relatively high for those Hispanic students in the high
academic composite group or at less selective colleges.

Contrary to popular misconceptions that the SAT is
primarily useful as a predictor for white males, not only
was the SAT increment over HSGPA lower for males than
females, but it was also lower for white students than for
black students.

»See Pennock-Roman (1990, p. 12), Hsia (1988), and Sue and
Abe (1988).

*Crouse and Trusheim {1988).



Over- and Underpredictions

Academic Composite

Because of the nature of the definition of the academic
composite groups, using HSGPA or SAT scores sepa-
rately resulted in underpredictions for the high compos-
ite group and overpredictions for the low composite
group, but using HSGPA with SAT scores eliminated al-
most all under- and overpredictions for all composite
groups.

Sex

In general, FGPA and course grades were underpredicted
for females and overpredicted for males. Course selec-
tion, on average, gave females a .03 “bonus” in FGPA
and gave males a .03 “liability” in FGPA. Using course
grade instead of FGPA eliminated this difference of .06
from the .09 difference in FGPA favoring females. The
same could be accomplished with FGPA as the criterion
if average grade mean residual were to be used as an ad-
ditional predictor with HSGPA and SAT scores. With
course grade as the criterion, females were, on average,
overpredicted by .01 using HSGPA; underpredicted by
.06 using the SAT; underpredicted by .03 using HSGPA
and the SAT; and underpredicted by .02 using HSGPA,
the SAT, and TSWE. The largest underpredictions for
females were in English and foreign language courses.
Females were on average overpredicted in technical
courses other than mathematics: technical/vocational,
physical sciences/engineering, economics, and computer
science. In more selective colleges, using HSGPA, SAT
scores, and TSWE there were no overall average under-
or overpredictions for females or males. In less selective
colleges, underpredictions for females and over-predic-
tions for males were greater because of a very low FGPA
for males.

English as Best or Not Best Language

On average, students whose best language was not En-
glish were underpredicted, especially in quantitative
courses. They were, however, overpredicted in English
courses.

Ethnic Group

American Indian students were overpredicted in a vari-
ety of science, language, English, and mathematics
courses.

Asian American students were underpredicted, espe-
cially in mathematics and science. They were over-
predicted in English, architecture/environmental design,
and physical education.

Black students were overpredicted, especially in
quantitative and science courses.

In general, Hispanic students were overpredicted, but
not at less selective colleges.

For white students, there was a small, discernible
pattern of underprediction in English and overprediction
in mathematics and technical/vocational courses.

The combination of strict grading in quantitative and
science courses, low predicted grades in these courses for
American Indian, black, and Hispanic students, and
lower grades received by these students than predicted
may deter students in these ethnic groups from majoring
in quantitative and science disciplines. In effect, receiv-
ing such low grades in these courses may amount to arti-
ficially forced career choices for these students.
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Appendix A

Colleges Participating in the Study

English Ethnic Group

Total Not Best American Asian Other/

Students  Language College Indian  American  Black Hispanic ~ White = Missing
1,163 16 Arizona State University 11 41 25 48 1,007 31
1,027 7 Auburn University 3 7 19 7 981 10
355 9 Augusta College” 3 10 44 286 11
1,543 44 Boston Coilege 5 67 39 25 1,350 57
572 4 Bryant College 0 7 3 2 551 9
679 6 Bucknell University 1 13 11 6 638 10
764 19 California State University, Sacramento 5 81 34 41 569 34
414 3 Carleton College 3 19 7 9 364 12
322 1 Colby College 0 2 8 0 298 14
537 10 Colgate University 3 28 10 3 465 28
533 10 Columbia University* 0 54 43 19 373 44
679 6 Dartmouth College* 13 30 47 4 567 18
485 s Dickinson College 1 9 4 4 455 12
1,178 13 Duke University 3 60 68 6 995 43
400 8 Franklin and Marshall College* 0 12 15 2 360 11
782 23 George Washington University 2 39 13 7 691 30
1,161 24 Harvard University 4 138 82 51 844 42
546 7 Kutztown University* 1 3 16 3 St 12
627 12 La Salle University 1 24 20 6 5§73 15
823 20 Lehigh University 0 21 8 8 764 22
817 23 Marquette University 1 19 11 27 745 14
599 Mary Washington College 2 7 9 567 13
208 Marywood College 1 0 1 200 3
361 Mount Holyoke College 2 25 312 10
297 New Hampshire College 2 3 281 7
2,091 26 Ohio State University* 8 69 73 12 1,886 43
381 4 St. Michael’s College 1 1 3 1 363 12
427 5 Slippery Rock University 0 2 6 1 404 14
430 16 Suffolk University 2 9 13 5 383 18
297 3 Susquehanna University 1 0 3 1 288 4
254 4 Swarthmore College 0 7 18 2 222 5
2,330 133 University of California, Berkeley 10 702 182 188 1,111 137
3,429 162 University of California, Los Angeles 24 773 304 350 1,758 220
498 13 University of Central Florida 0 16 12 11 445 14
1,124 36 University of Maryland, Baltimore County* 4 89 152 9 851 29
3,599 124 University of Maryland, College Park 7 304 393 37 2,727 131
2,518 24 University of North Carolina, Chapel Hill 14 43 222 9 2,204 26
2,261 104 Untversity of Southern California 9 428 113 119 1,476 116
5,358 133 University of Texas, Austin 16 333 258 535 4,086 130
1,643 41 University of Washington 9 283 29 12 1,270 40
907 3 Vanderbilt University 14 19 4 855 13
407 13 Wellesley College 46 24 7 307 23
481 6 Wesleyan University 24 30 5 402 20
802 15 Western Carolina University 10 4 54 2 710 22
273 2 Whitman College 0 20 2 2 248 1
46,379 1,156 TOTAL 184 3,848 2,475 1,599 36,743 1,530

*Supplied data for 1985 only.
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Appendix B

Course Categories

Advanced mathematics (Postcalculus)

Calculus

Precalculus

Remedial mathematics

bl Pl el Nl e

Regular mathematics (other than 1-4)

English-advanced

IES

English-regular

8. English-remedial

9. Reading/literature-advanced

10. Reading/literature-regular

11. Reading/literature-remedial

12. Writing/composition-advanced

13. Writing/composition-reguiar

14. Writing/composition-remedial

15. Biological sciences-advanced

16. Biological sciences-introductory with laboratory or for majors

17. Biological sciences-introductory with no laboratory and for nonmajors

18. Physical sciences/engineering-advanced

19. Physical sciences/engineering-introductory with laboratory or for majors

20. Physical sciences/engineering-introductory with no laboratory and for nonmajors

21. Foreign languages-beyond entry level

22, Foreign languages-entry level

23. History

24. Social sciences/humanities—political science, sociology, psychology, philosophy, religion, anthropology, archaeology, geography, law, criminal
justice, social work, library science, public affairs, area studies, ethnic studies

25. Economics

26. Business/communications

27. Art/music/theater—studio

28. Art/music/theater-nonstudio

29. Computer science

30. Health/nursing

31. Education

32. Physical education

33. Military science

34. Home economics

35. Architecture/fenvironmental design

36. Technical/vocational

37. Other




