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Predictions of Academic Performance in

Graduate and Professional School

Pang-chieh Lin and Lloyd G. Humphreys
University of Illinois, Urbana-Champaign

Using a model followed in earlier research, corre-
lations were computed between undergraduate and

graduate grade-point averages as well as between
these and standard graduate and professional
school tests. Approximately 1200 law school stu-
dents constituted a professional school sample and
another 1200 students in mathematics, physics, and

chemistry constituted a graduate school sample.
Earlier findings were replicated. In addition, it is
shown that both graduate and professional school

grades form simplex matrices and that early grades
are more highly predictable from aptitude tests
than later grades. There is evidence for a single
simplex matrix extending through the four under-

graduate and three post-graduate years only in the
law school sample. There are two separate simplex
matrices for the two levels in the graduate school

sample. Correlations between test scores and under-

graduate grades are biased to very low values in the

professional school sample by a compensatory selec-
tion system, but both aptitude and achievement
tests are clearly more highly correlated with fresh-
man than with senior grades in the graduate school
sample. In this sample, however, the advanced test
in the discipline is more highly correlated with first

year graduate grades than with senior grades.
These data suggest that the first year in a new aca-

demic learning situation represents a greater intel-
lectual challenge than subsequent years.

In a series of papers (Humphreys, 1960, 1968,

and Humphreys and Taber, 1973) data have
been presented concerning instability in intellec-
tual and academic performance of undergrad-
uate college students. These studies have shown
that the intercorrelations of independently com-

puted grade-point averages form a quasi-sim-
plex matrix, that the predictions of these aver-

ages from freshman entrance information

gradually decrease in accuracy from the fresh-
man year to the senior year, and that the post-
diction correlations (criterion measure ob-

tained prior to the administration of measures

ordinarily used predictively) with Graduate

Record Examination (GRE) aptitude scores ob-
tained during the senior year also show progres-
sively lower correlations with grades from the
freshman to the senior year. While the Ad-

vanced Test validities do not drop during the

sophomore and junior years as the aptitude test
validities do, the correlations with freshman

grades are still higher than those with senior

grades.
On the basis of the findings with the broad

aptitude tests, senior grades are seemingly less
intellectual than freshman grades. Furthermore,
senior grades do not reflect as accurately indi-
vidual differences in specialized knowledge in
the major area as freshman, sophomore, and

junior grades predict those differences. By infer-
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ence, high school rank in class and college en-
trance test scores would be more highly corre-
lated with the advanced test scores than with

senior grades. This should be true both for ob-
tained correlations and correlations corrected

for attenuation.

There are two possible explantions for the

simplex matrix of intercorrelations: &dquo;the fac-

torial nature of semester grades is gradually
changing&dquo; and &dquo;people are gradually chang-
ing.&dquo; There appears to be evidence for both ex-

planations in the research reported to date.

Similar validity gradients for highly similar pre-
dictors and postdictors suggest strongly that the
criterion is changing. To support a sole explana-
tion that people are changing, the predictive and

postdictive gradients should have approached a
mirror image relationship. On the other hand,
the relatively high level of correlations of fresh-
man, sophomore, and junior grades with the ad-
vanced test indicate that people are changing as
well.’ A possible interpretation is that consistent
individual differences in a trait narrower than

those measured by the Verbal and Quantitative
tests of the GRE are developing during the un-

dergraduate years.
The Verbal and Quantitative aptitude tests

are the most widely used tests for purposes of

graduate student selection. The GRE Advanced
Tests are used less frequently. It is disconcert-

ing, to say the least, to find that these tests are
more highly correlated with freshman than with
senior grades. Thus, on practical grounds, it is

very important to follow up the research done to
date with data from the post baccalaureate

years. - Such data are also important theore-
tically. If senior grades are the best predictors of
first year graduate or professional school grades,
if first year grades are the best predictors of
second year grades, and so forth, up the grad-

uate school ladder, traditional conceptions of
the role of intelligence in advanced academic

performance will have to be modified.

Procedures

The first decision made was to study the prob-
lem in a professional school of law and in the

graduate departments of mathematics, physics,
and chemistry. The former selection was made
because law students are not acquiring the sub-

ject matter of law during their undergraduate
years, whereas learning in the three academic

disciplines is cumulative, with specialization
starting during the undergraduate period. Selec-
tion of three departments was a compromise be-
tween the need for a large N and the need not to
extend the sample over an unduly long time

period, with its attendant changes in grading
practices, admissions standards, etc. The partic-
ular graduate departments were selected be-
cause they attract somewhat similar students,
have large numbers of graduate students, and
have faculties that have more or less maintained

reliable and valid standards of undergraduate
and graduate grading. This last criterion barred
a large number of departments from considera-
tion. 

’ 

z

The samples selected were constituted as fol-
lows : 1230 law school students entering from
1968 through 1972; 519 mathematics students

entering from 1968 through 1972; 354 physics
students and 325 chemistry students entering
from 1970 through 1972. Problems arising from
different records disposition and storage prac-
tices restricted the number of years studied for

the latter two groups. All samples were from a

single, large land-grant university which draws

professional and graduate students from large
numbers of widely scattered undergraduate in-

stitutions. For purposes of this research, how-

ever, foreign students and special admissions
students were excluded.

No new information was requested from the
members of these samples. Records were used to

obtain as much of the following information as

possible: undergraduate grades. GRE scores or

’Broad abilities as measured by typical academic aptitude
tests do change a little during the undergraduate years.
Lunneborg and Lunneborg (1970) report test-retest correla-
tions over a four year period. Lin (1976) also reports similar
correlations. It is probable that correlations corrected for at-
tenuation of about .9 represent the degree of stability of
these abilities.
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Law School Aptitude Test (LSAT) scores, and

graduate or professional school grades. At least
two semesters of graduate or professional school

grades were available for all members of the sev-
eral samples, and a cutoff of six semesters, ex-

cluding summer sessions, was imposed on the
earliest classes.

Because undergraduate institutions differ in
their academic calendars, annual undergrad-
uate grade-point averages (GPAs) were com-

puted in place of the semester averages used in

previous research. As in the earlier research,
each year’s GPA was computed independently.
Semester grade-point averages were computed
independently for each semester that the student
was in post-baccalaureate residence. Finally, for
correlational purposes the data were pooled by
year in graduate or professional school. En-

trance date was disregarded.

Results

Table 1 presents the intercorrelations of the

independently computed GPAs for four under-

graduate years and six graduate semesters for
students in the three graduate departments.
Since there is need for small sampling errors,
which are none too small even when based on

1000 cases, only the composite table of within-

group correlations is presented. This removes

any temptation for either the authors or readers
to attempt interpretations of small differences in

patterns of intercorrelations that are well within

the variability expected on the basis of sampling
error.

The simplex matrix of intercorrelations is

clearly apparent within the undergraduate
years and, separately, within the six graduate
semesters. The former finding replicates earlier
research in an important new way. These inter-
correlations are based on students whose grades
were accumulated in literally dozens of under-

graduate institutions. Students who were also

undergraduates in the present graduate institu-
tion represent only a very small proportion of the

Table 1

Intercorrelations* of Grade-point Averages in Four Undergraduate
Years and Six Graduate Semesters for Students in Physics,

Chemistry, and Mathematics

··Ns are below the diagonal, and standard deviations of grades are
in the diagonal.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  

May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



252

total. As compared to entering freshmen, grad-
uate students represent a restricted range of

ability, but the overall level of the undergrad-
uate grade intercorrelations is very similar to

those reported earlier. This may be taken as evi-
dence supporting a follow-up publication based
on the earlier data (Humphreys, Levy, and
Taber, 1973). Undergraduates of high academic

promise were shown to be more stable in aca-
demic performance and hence more predictable
than those of relatively low academic promise.

During the graduate semesters there is evi-

dence for decreasing variability of GPAs which
is accompanied by a reduction in the size of cor-
relations between adjacent semesters. This pic-
ture is complicated, however, by the reduction in
the size of the N from year to year during this

period. In any event, good first-year graduate
students are not identical with good third-year
students, just as good freshmen are not identical
with good seniors, as measured by academic
grades.
The cross-correlations between undergrad-

uate and graduate grades represent an unex-

pected finding. The reduced level of correlations
is not a problem, since this reduction can be ex-

plained by the heterogeneity of standards of ad-
mission and grading of the undergraduate insti-
tutions represented. Note that this heterogeneity
does not affect the undergraduate intercorrela-
tions where, except for transfer students, it is

constant from year to year. The surprise arises
from the almost constant level of predictions of

graduate grades from each of the four years of
the undergraduate record. This finding indi-
cates that there is not a continuous learning ex-

perience extending from the freshman year to
the third graduate year. Instead, the transition
from undergraduate college to graduate school

represents an abrupt break, with a new simplex
matrix starting with the first graduate semester.
There is a common core or common factor

running through the four undergraduate and at
least the first two graduate years on which some

as-yet-unidentified processes of gradual change
are superimposed. While this common core

Table 2 
’

Intercorrelations· of Grade-point Averages in Four Undergraduate
Years and Six Graduate Senesters for Students in Law School

··iis are below the diagonal, and standard deviations of grades are
in the diagonal.
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seemingly represents only a small percentage of
common variance, the correlations are at-

tenuated both by measurement error and by the
lack of a common metric.

Table 2 represents comparable data for stu-
dents in law school. The simplex matrices within
the undergraduate years and the professional
school semesters are quite similar, although the
correlations involving the second and third pro-
fessional school years were more reliably deter-

mined. The post-baccalaureate simplex matrix

generalizes to a learning situation that is quite
different in many ways from the one in graduate
school.

The cross-correlations present a different pic-
ture. There is a fairly consistent tendency for the
rank-order from high to low of the four under-

graduate years in the prediction of professional
school grades to be senior, junior, sophomore,
and freshman grades. The only reversals are be-
tween freshman and sophomore grades in the
last three semesters of professional school. If one
looks only at the first semester of professional
school and compares freshman and senior grade
correlations, the difference between the correla-

tions, on the assumption of independence, is sig-
nificant at the .05 level. If one assumes a con-

stant sample, which is very nearly an accurate

assumption, and takes into account the degree
of dependence between the predictors, the dif-
ference in correlations is significant at the .01
level. Furthermore, making a guess concerning
the amount of attenuation introduced by lack of

a common metric, one can conclude that for

these students the simplex process continues
without an appreciable break from the freshman

year to the completion of the professional school

experience.2 
2

Earlier papers in this series also reported in-
tercorrelations based on constant Ns, which rep-
resented an experimental way of controlling for

possible differences in range of aptitude. Only

the data for the first two semesters in graduate
school were based upon Ns large enough to
make the results meaningful. These data are not
in conflict with those in Table 1, but they do not
add enough information to be worth reporting.
However, an N of 674 was available throughout
the seven-year period for the law school stu-
dents. These intercorrelations are presented in
Table 3. There are no important changes from
the relationships found in Table 2.
The three graduate departments did not re-

quire the submission of GRE scores in applica-
tions for admission, but such scores were sub-

mitted by almost half of the students. Correla-
tions between the GRE tests and the indepen-
dently-computed GPAs are presented in Table 4
for both maximum’and constant samples.
The correlations between .test scores and un-

dergraduate grades replicate the findings of

Humphreys and Taber (1973) within the limits
of sampling error. All tests are more highly cor-
related with freshman than with senior grades.
Even the advanced test in the present data shows

correlations that drop off from the freshman to
the sophomore year, in contrast to the earlier re-

sults, which showed a small increase over this

time period. The earlier correlations, however,
were based upon larger Ns and were thus more
stable.

First-year graduate grades are best predicted
from the tests administered during the senior

year, followed in turn by second- and third-year
grades. Thus the predictions of graduate per-
formance from the GRE tests show the same

gradient as predictions of undergraduate grades
from high school rank in class and American

College Testing Program scores. If it is legiti-
mate to call the prediction of undergraduate
grades &dquo;fleeting&dquo; (Humphreys, 1968), it is also

legitimate to apply the same term to the predic-
tions of six semesters of graduate grades.

Meaningful comparison of the size of the cor-
relations of GRE tests with undergraduate and

graduate grades is not possible. The more nearly
common metric at the graduate level may be the
sole reason why the Advanced Test shows a

higher correlation with first-year graduate

2An unpublished manuscript by Carlson and Werts (1975)
contains data on a somewhat larger total sample, but one
drawn from several different law schools, that do not support
the present fmdings. No explanation for this discrepancy is

currently available, but analyses are continuing.
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Table 3

Intercorrelations· of Grade-point Averages in Four Undergraduate
Years and Six Graduate Semesters for Students in the College of Law

-’-Ii ls 674 for eac correlation. Standard deviations are in the

diagonal.

Table 4

Validities of the Three GRE Tests Computed in Two Different Ways
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grades than with freshman grades. In spite of
the advantage the common metric gives to the
correlation with first-year graduate grades, the
correlations with the quantitative test are ap-
proximately of the same size. Even though the
GRE tests are administered in the senior year,
their correlations with freshman grades are as

high or higher than the correlations with first-

year graduate grades. It does seem highly prob-
able, however, that predictions of graduate
grades are higher than concurrent correlations
with senior grades. Seemingly the first graduate
year and the freshman year have something in
common not shared with the senior year.

In contrast to the three graduate depart-
ments, the law school required applicants to

submit the Law School Aptitude Test (LSAT) as
well as undergraduate transcripts. This informa-
tion was combined linearly and admission deci-
sions were based on the composite. Table 5 con-
tains the correlations for both the overall apti-
tude score and the writing ability score for maxi-
mum and constant Ns.

The most obvious finding here is the low level,

including small negative values, of the correla-
tions between the LSAT and undergraduate
grades. As described above, a compensatory
selection system with a relatively high cutoff was

used. The expected result is the bias in the corre-
lations. The Aptitude score of the LSAT was

given greater weight than Writing Ability so
there would be greater bias in the former corre-

lations. Even so, there is a very small tendency
for the correlations to be higher positive or
smaller negative with freshman grades than with

junior and senior grades. (Without the expecta-
tion based on other data sets, this tendency
would not merit comment.)

First-year law school grades are somewhat

more predictable than third year grades. While
the differences are not large, the trend is more

impressive if one looks at the odd and even num-
bered semesters as separate sets. It is tempting
to assume that, without the compensatory selec-

tion system, the gradient of validities that pre-
sumably started with the undergraduate fresh-
man year is reaching an asymptote. This gra=
dient of validities is, therefore, congruent with
the interpretation of the intercorrelations of law
school grades over the total seven-year period:
namely, that the correlations form a single sim-

plex matrix.

Discussion

Before attempting to discuss further the

Table 5

Validities of the Two LSAT Tests and Undergraduate and Graduate

Averages Computed in Two Different Ways

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  

May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



256

meaning of these data, it will be desirable to re-

capitulate the findings to date:

(1). Independently computed undergraduate
grade-point averages show a quasi-simplex
pattern of intercorrelations. Data in the

current report indicate that this pattern is

general over many institutions. The pattern
is also very similar for pre-law students and
students preparing for entrance into grad-
uate departments of chemistry, physics,
and mathematics.

(2). Independently computed graduate and pro-
fessional school GPAs also show the quasi-
simplex form over a period of six semesters.
There is seemingly more change from the
first to the sixth semester in the graduate
departments than in the law school, but

third-year grades in the former depart-
ments may not be as reliable as earlier

grades.
(3). When an allowance is made for the at-

tenuation in correlations produced by the
lack of a common metric for grades in the

many undergraduate institutions repre-

sented, the simplex pattern is continuous

from the first undergraduate year to the
third professional school year in the law
school.

(4). Correlations between undergraduate and

graduate grades are also attenuated by the
lack of a common metric for the former,
but there is no evidence that senior grades
predict grades in the graduate departments
more accurately than freshman grades. In
other words, the simplex pattern is not con-
tinuous. There is a break at the beginning
of graduate school.

(5). Aptitude tests given both predictively and

postdictively show very similar gradients of
correlations with undergraduate and grad-
uate grades. Correlations decrease in size

monotonically from the freshman through
the senior year and from the first through
the third post-baccalaureate year. The un-

dergraduate gradient is less obvious for law
school students because they were selected

by means of a compensatory system that
also involved a high cutoff. As a result, cor-
relations with the selection tests are either

very low or somewhat negative.
(6). The advanced test in the discipline for

graduate students shows a flatter gradient
of correlations with undergraduate grades,
but senior grades still have a lower correla-
tion with the achievement test than do

freshman grades.
(7). In the graduate departments the advanced

test is probably more highly correlated with

first-year graduate grades than with senior

grades. The level of correlation with first-

year graduate grades, furthermore, may be
at about the same level as those with fresh-

man grades. More definitive statements

cannot be made because the lack of a com-

mon metric for undergraduate grades
makes these conclusions matters of judg-
ment rather than statistical analysis.

Each study in this series has made it more dif-
ficult to tie together the various findings. Data
do destroy attractive hypotheses, and data that
are dependable from the sampling point of view
allow one to discard hypotheses with confidence.
The glib assertion in 1968 that people are chang-
ing was clearly not sufficient in 1972. The hy-

pothesis, derived from the postdiction results,
that broad abilities change little at the college
level but that narrow abilities or skills are being

acquired must also be modified substantially.
On the basis of this hypothesis, evidence for a

continuous simplex matrix extending over a

period of seven years should have been found for

the graduate students. Such evidence should

have been less marked or nonexistent for the

professional students in the law school. Yet evi-
dence for the continuity of the process or pro-
cesses underlying the simplex matrix was ob-

tained in the law school but not in the graduate

departments.
If the larger break occurs between undergrad-

uate and graduate school with a smaller or non-

existent break between undergraduate and law

school, a reasonable hypothesis points to

methods of instruction rather than to content.
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Law school courses are more similar to under-

graduate courses than are the courses and

laboratories in graduate school. Both the goals
of instruction and the requirements placed upon
the students differ in law school and graduate
school.

Predictive correlations with the selection tests

do not become negative in any data set. There is
a common core of variance in grades that con-
tinues to be associated with test scores. Also, if

correlations with first-year graduate and profes-
sional school grades are indeed higher than with
senior grades-the problem of metric requires a
solution before any more definitive statement

can be made-a plausible interpretation is one

phrased in terms of intellectual challenge. The
freshman year is seemingly more challenging in-

tellectually than the senior year, and the first

graduate or professional year constitutes a new

challenge. After each of these beginnings, stu-
dents learn to accommodate to the system. The

bar examination for law school students should,

according to this view, constitute a new chal-

lenge leading to a larger intellectual component
in the scores on that examination.3 Perhaps the
first position subsequent to the Ph.D. would
have similar characteristics for the graduate stu-
dents.
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