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Abstract

The purpose of this paper is to explore
differences in the reliabilities of cumu-
lative college grade point averages
(GPAs), estimated for unweighted and
weighted, one-semester, 1-year, 2-year,
and 4-year GPAs. Using cumulative
GPAs for a freshman class at a major
university, we estimate internal consis-
tency (coefficient alpha) reliabilities for
the several GPAs. We compare these re-
liabilities to similar reliabilities found in
the literature. Principal findings are that
different cumulative GPAs have differ-
ent degrees of reliability and that GPA

reliability increases at a decreasing rate
with number of semesters completed.
Understanding these differences in reli-
ability has implications for how GPAs
are used by institutional researchers in
practical as well as theoretical stud-

ies. The literature review and methods
of the study should be useful to the
institutional researcher who under-
takes an investigation that involves GPA
reliability.

INTRODUCTION

College grade point averages (GPAs)
are used as predictors of success in
undergraduate education, as predictors
of success in graduate or professional
education, as criteria for admission

to degree programs, as indicators of
qualification for employment, and as
variables in different types of research
(Warren, 1971). For each of these uses
it is important that the GPAs possess
some minimum degrees of reliability.
For this reason, there have been a num-
ber of investigations into the reliability
of college grades and GPAs (see Barritt,
1966; Clark, 1950; Etaugh, Etaugh, &
Hurd, 1972; Ramist, Lewis, & McCamley,
1990). The reliability of the college GPA
has also been used as one variable in
studies of some other variable (Bacon
& Bean, 2006; Millman, Slovacek, Kulik,
& Mitchell, 1983; Singleton & Smith,
1978). An early study (Starch & Elliot,
1913) that dealt with grading high
school examinations in mathematics
and English indicates there has been
interest in the reliability of grades for at
least 100 years.

The problem that gives rise to the pres-
ent study is that college GPAs are used
as variables in institutional and other
research efforts and are drawn upon in
decision-making policies, often without
consideration given to the reliabilities
of the GPAs, to methods of calculating
these reliabilities, or to reliability char-
acteristics of alternative GPAs. Thus, the
primary focus of this study is to provide
greater understanding and clarification
concerning these issues that underlie
the use of the GPAs.

RELIABILITY AND
COLLEGE GPAS

Classical measurement theory de-
scribes several basic approaches when
estimating reliability (Crocker & Algina,
1986; Feldt & Brennan, 1989). The earli-
est definition of reliability is the cor-
relation between two parallel forms of
the same test (Feldt & Brennan, 1989).
Test forms are considered to be parallel
when they are constructed to cover the
same domain or domains of content. It
is not clear that there is a counterpart
to parallel forms of tests in the case of
college GPAs.

A second approach to estimating reli-
ability is the test-retest procedure. With
this approach, one gives the test twice
to the same group of subjects and
estimates the reliability of the test by
the correlation between the two sets
of scores. If two semesters or 2 years

of college coursework are considered
to be measures of the same variable,
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for example academic achievement,
then the correlation between GPAs for
the two semesters or 2 years may be
viewed as a reliability estimate based
on the test-retest situation. Clark (1950)
compared correlations between first-
and second-term GPAs with an alterna-
tive estimate of the reliability of the
GPAs for a term. In a second study, Clark
(1964) examined both approaches

to estimating the reliability of GPAs

in conjunction with comparing the
reliability of grades on an eight-step
grading scale with those on a five-step
scale. Elliott and Strenta (1988) used
correlations among annual GPAs in a
study of differences in departmental
grading standards. Humphreys (1968)
calculated correlations among eight
semesters of GPAs. Rogers (1937) also
correlated term GPAs for eight aca-
demic terms. Werts, Linn, and Joreskog
(1978) used an eight-by-eight matrix
of correlations among semester GPAs
in their simplex analysis of that matrix.
Finally, Willingham (1985) calculated
correlations among yearly GPAs, but
did not refer to them as reliabilities.

The third type of reliability is esti-
mated by internal consistency methods
(Crocker & Algina, 1986). The internal
consistency of a test is the degree to
which all of the items in the test are
measures of the same characteristic or
attribute or combination of characteris-
tics or attributes. This type of reliability
is estimated on the basis of a single
administration of the test. There are at
least three different methods that can
be used to estimate internal consis-
tency: (1) the split-half procedure, (2)
coefficient alpha, and (3) analysis of
variance (ANOVA).

The split-half procedure randomly
divides the items of a test into two
parts and then calculates the correla-
tion between the scores on the two
parts. This correlation is an estimate of
the reliability of each half of the test.
The estimate of the reliability of the
whole test is estimated by use of the
Spearman-Brown prophecy formula
(Brown, 1910; Spearman, 1910), which
expresses the reliability of the total test
as a function of the correlation be-
tween the two halves of the test. Barritt
(1966) used the split-half procedure to
estimate the reliability of first-semester
grades by randomly dividing the
grades of students taking 12 or more
credits into two sets of courses and
correlating the resulting pairs of GPAs.
In a similar study involving 38 colleges,
Ramist and colleagues (1990) randomly
divided freshman grades into two
halves, calculated correlations between
the GPAs of the two halves, and applied
the Spearman-Brown formula. The gen-
eralized Spearman-Brown formula can
be used to estimate the reliability of a
test that is three, four, or some greater
number times the length of the test

for which there is a reliability estimate
(Feldt & Brennan, 1989).

A second procedure for estimating the
internal consistency type of reliability is
known as the coefficient alpha proce-
dure (Cronbach, 1951)." The formula for
coefficient alpha involves the sum of the
variances of the individual item scores
and the variance of the total scores on
the test. We did not find any studies of
the reliability of GPAs using Cronbach’s
alphain the literature reviewed.

Analysis of variance (ANOVA) is a third
approach to estimating internal consis-
tency. The most straightforward applica-

tion of this approach involves a subjects-
by-items ANOVA (Hoyt, 1941). 2

The reliability estimate is a function

of the mean square for students and
the interaction or error mean square.
Bendig (1953) estimated the reliability
of grades for a single course using the
ANOVA approach. Several instructors
taught the course in multiple sections
and four common tests plus individual
instructor-made tests were used.

Other (ANOVA) procedures similar

to that of Hoyt are also used. One

such procedure is used when some
characteristic of a group of subjects is
rated, but different raters for different
subjects are involved (e.g., Ebel, 1951;
Shrout & Fleiss, 1979; Stanley, 1971). For
example, Bacon and Bean (2006) used
interclass correlation in their study of
the reliabilities of GPAs that differed by
number of years included, and of GPA
in the major versus overall GPA. Etaugh
and colleagues (1972) used the inter-
class correlation procedure to compare
the reliabilities of unweighted mean
grades with the reliability of mean
grades weighted by their credit values
for freshman year and senior year GPAs.
Millman and colleagues (1983) used
the interclass correlation ANOVA pro-
cedure to calculate reliabilities of major
field GPAs in their study of the effect

of grade inflation on the reliability of
GPAs.

Other internal consistency procedures
for estimating the reliability of GPAs
have been suggested. In two previ-
ously cited studies, Clark (1950) and
Clark (1964) investigated the use of

a ratio of two standard deviations as

1 The Kuder-Richardson formula 20 (Kuder & Richardson, 1937), prominent in the literature on reliability, is equivalent to coefficient alpha when all test

items are scored as 0 or 1. This situation does not occur when the measure is a college grade or GPA.

2 The reliabilities produced by the coefficient alpha and Hoyt ANOVA formulas are identical and the split-half procedure may be considered to be a spe-
cial case of the coefficient alpha (Crocker & Algina, 1986). Specifically, the mean of the reliabilities calculated for all possible split halves of a test is very
similar to coefficient alpha. The mean is identical to coefficient alpha if the split half is calculated by an alternative formula (Rulon, 1939) that involves
differences between the scores on the two half tests rather than the correlation between the half test scores.

PAGE 14 | SPRING 2013 VOLUME



the estimate of the reliability of a GPA.
Singleton and Smith (1978) calculated
the average correlation among the
first 20 courses taken by students and
reported the results as reliabilities of
individual course grades. The proce-
dures for estimating the reliability of
GPAs cited above as illustrations of the
test-retest model might also be con-
sidered to be members of the internal
consistency family.

Researchers who have studied the reli-
ability of GPAs have uniformly used in-
ternal consistency procedures. In these
studies, because GPA is considered to
be an indicator of overall academic
achievement, the internal consistency
method is appropriate and we will
employ it in the present study.

The literature on the reliability of col-
lege grades includes studies of the
reliability of individual course grades
(Bendig, 1953; Etaugh et al., 1972;
Singleton & Smith, 1978), of single-
term GPAs (Barritt, 1966; Clark, 1950,
1964; Rogers,1937; Werts et al., 1978),
of 1-year GPAs (Bacon & Bean, 2006; El-
liott & Strenta, 1988; Etaugh et al., 1972;
Humphreys, 1968; Millman et al., 1983;
Ramist et al., 1990; Willingham,1985),
and of GPAs for more than 1 year of
course work (Bacon & Bean, 2006).
There have been relatively few studies
of the reliability of the final undergrad-
uate (cumulative) GPA, and that GPA is
a focus of the present study.

PURPOSES

The purposes of this study are to focus
the attention of researchers and prac-
titioners on the reliability of college
GPAs; to provide methods for estimat-
ing this reliability, including the meth-
od of this study and methods found in
the literature; and to provide answers
to the following research questions:

1. What are reliability estimates for
one-semester, 1-year, 2-year, and 4-year
GPAs, and how do they differ?

2. How do results of using the
Spearman-Brown formula to estimate
the reliabilities of college GPAs
compare with the results of using
coefficient alpha estimates?

3. What is the effect on reliabilities
calculated for multisemester GPAs of
weighting semester GPAs by the credits
of those GPAs?

4. How do reliabilities found in this
study compare with similar reliabilities
reported in the literature?

In terms of the first research question,
previous research suggests that two
factors may affect the reliability of GPAs
over time. In a study of the effects of
grade inflation on GPA reliability (Mill-
man et al., 1983), there were nonsig-
nificant decreases in GPA reliability
over time. However, Bacon and Bean
(2006) found that 4-year overall GPAs
had a higher reliability (.94) than other
limited time frame GPAs, including
most recent 1 year (.84) or most recent
2 years (.91). It might be expected that
the variance of 4-year GPAs is lower
than that of first-year GPAs because of
the loss of lower-achieving students
between the end of the first year and
the end of the fourth year. That lower
variance should lead to a lower reliabil-
ity. On the other hand, adding items to
a test can be expected to increase the
reliability of the test according to the
generalized Spearman-Brown formula
(Feldt & Brennan, 1989). In this study, a
semester GPA is the counterpart of the
test item. Thus, more semesters should
lead to higher reliabilities. Conse-
quently, the comparison of reliability
estimates of GPAs at different stages of
college completion is of interest.

To address research question 2, the
reliabilities of two-, four-, and eight-
semester GPAs are calculated directly
and compared to the reliabilities cal-
culated by the generalized Spearman-
Brown formula from a one-semester
GPA reliability.

The semester GPAs of different students
are based on the differing numbers of
credits involved in these GPAs. It might
seem that the reliabilities of multiterm
GPAs could be improved by giving
more weight to those GPAs based on
larger numbers of credits. However,
Etaugh and colleagues (1972) found
that unweighted GPAs had higher reli-
abilities than did weighted GPAs. The
need for additional information on this
matter is the basis of the third research
question.

The fourth research question has to do
with the possibility of some uniformity
among colleges and universities in the
patterns of the reliability of cumulative
GPA:s at different stages in the college
experience. Information on this pos-
sibility is provided by the comparison
of GPAs from the literature with those
found in this study.

Following are issues about the reliability
of college GPAs that are found in the
literature but are not dealt with in this
study:

1. That different courses taken by
different students may be expected

to lead to lower GPA reliabilities than
those that would occur if all students
take the same courses. In a preceding
section of this paper, we mention

the literature on adjusting GPAs for
differences in courses taken by different
students (Elliott & Strenta, 1988; Young,
1990, 1993).

2.The reliability of the GPA for the
courses of a major might be expected
to be higher than the overall GPA.
However, Bacon and Bean (2006) found
that that the opposite is the case.
3.The fact that some students have

the same instructor for two terms

and others do not may be expected

to affect the comparability, hence
reliability, of the resulting grades (Clark,
1964).

4. That some students complete more
academic terms than others may affect
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the comparability, hence reliability, of
their GPAs (Clark, 1964).

5.The number of points on the grade
scale may affect the reliability of GPAs
(Komorita & Graham, 1965; Masters,
1974).

DATA AND
METHODOLOGY

The data for this study come from a
large research university in the Mid-
west. Specifically, the data are for
degree-seeking, full-time and part-
time, first-time freshmen entering in
the fall semester of 2007, including
those who had enrolled for the preced-
ing summer session. There were 4,970
students in this entering class. Forty-
seven of these students did not remain
enrolled long enough for an academic
record to be posted for them at the
end of that initial semester. End-of-
semester credits and semester GPAs are
recorded for each student for each of
the eight semesters. Summer session
and intersession GPAs are not included.
We include the numbers of consecu-
tive semesters that the 4,970 students
remained enrolled, as well as the
students’ cumulative GPAs at the end
of the first, second, and fourth years as
recorded in university records.

From these data, we calculate cumula-
tive GPAs for the end of the first two,
first four, and all eight semesters; we
also calculate weighted semester GPAs
for students completing two, four, eight
semesters. We calculate a weighted
GPA by multiplying the semester GPA
by the ratio of the number of credits

in that GPA by the mean number of
credits in the GPAs of all students for
that semester.

The reliabilities calculated from the se-
mester GPAs are the reliabilities of the
sums or the means of the GPAs for the
included semesters. These mean GPAs
are not identical to the true cumulative
GPAs that are recorded in the students’
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academic records. These GPAs involve
the semester-by-semester numbers

of credits completed. The reliabilities
of the sums or means of the weighted
semester GPAs may be better estimates
of the reliabilities of the true cumula-
tive GPAs. For this reason, we calculate
and include weighted semester GPAs in
the study.

We carried out the following data
analyses:

«  We calculate correlations among
the following GPAs for students
completing two, four, and eight
semesters:

1. Actual cumulative GPAs

2. Cumulative GPAs calculated
from the semester GPA data

3. Means of semester GPAs

4. Means of weighted semester
GPAs

«  We calculate these correlations in
order to determine the degree to
which they are interchangeable.
Specifically, do the means of
semester GPAs accurately reflect
the cumulative GPAs? Do the
calculated cumulative GPAs that
exclude summer and intersession
data accurately reflect the actual
cumulative GPAs? How are the
means of the weighted GPAs related
to the other three measures?

We calculate correlations between
first-semester and second-semester
GPAs and between weighted first-
semester and second-semester GPAs
in order to estimate the reliability of
first-year, one-semester GPAs, and to
compare this reliability for unweighted
and weighted GPAs.

We calculate internal consistency reli-
abilities using Cronbach alpha (Cron-
bach, 1951) for end of two-semester,
end of four-semester, and end of eight-
semester mean GPAs, unweighted and
weighted, in order to compare GPA
reliabilities over time and to compare

reliabilities of unweighted and weight-
ed GPAs. Using symbols for the GPA,
the formula is alpha =

s ( _ VARsem)

s-1 VARgpa

where s is the number of semesters,
VARsem is the variance of GPAs for a
semester, and VARgpa is the variance of
the sums of GPAs.

Based on the reliability of one-semester
GPAs, we use the Spearman-Brown
procedure (Brown, 1910; Spearman,
1910) to estimate the reliability of two-
semester GPAs, of four-semester GPAs,
and of eight-semester GPAs in order to
compare the procedures of estimating
the reliability for the several compa-
rable GPAs. The basic Spearman-Brown
formula for estimating the reliability of
a two-semester GPA is SB =

2r

1+r,

where ris the correlation between the
two-semester GPAs. The generalized
formula for estimating the reliability of
a four- or eight-semester reliability is
GSB =

sr
1+ (s-1)r
I

where s is the number of semesters for
which the reliability is to be estimated.

RESULTS

We carry out the data analyses on
groups of students defined on the
basis of the number of consecutive
semesters they completed. We use this
basis for the selection of students to

be included in an analysis so that all
students included in a calculation of re-
liability had completed the same num-
ber of semesters without gaps in their
attendance. Where there are gaps in
the sequences of semesters completed,
the coefficient alpha procedure would
not be applicable. The alpha procedure
allows differences among semesters to
be ignored in the estimation of the reli-



ability of the sum or mean of semester
GPAs.

Table 1 shows the numbers and cumu-
lative numbers of students complet-
ing each of the consecutive number
of semesters. From the cumulative
numbers, 4,606 students are included
in the analyses of students completing
two consecutive semesters, 3,922 in
the analyses for students completing
four consecutive semesters, and 2,968
in those for students completing eight
consecutive semesters.

Table 2 contains the correlations
among the four cumulative or mean
GPAs for the groups of students com-
pleting two, four, and eight consecu-
tive semesters. Means and standard
deviations of the four overall GPAs are
included for each group. The correla-
tions among the actual cumulative
GPAs, the calculated cumulative GPAs,
and the mean GPAs exceed .99 for all
three groups of students. The means
and standard deviations for these three
overall GPAs are comparable within
each of the three groups with the mean
of the actual cumulative GPA slightly
but consistently exceeding the means
for the other two measures. Also, the
standard deviations for the actual cu-
mulative GPAs are slightly but consis-
tently smaller than those for the other
overall GPAs.

The correlations of the means of
weighted GPAs with the other three
overall GPAs are consistently smaller
than the intercorrelations among

the first three overall GPAs. While the
means of these GPAs are comparable
to the means of the first three GPAs,
their standard deviations are apprecia-
bly higher.

The mean GPAs increase and the
standard deviations decrease as the
number of semesters included increas-
es. These trends are not surprising. In
addition to possibly differing grading

Table 1. Numbers and Percentages of Students Who Completed
Given Numbers of Consecutive Semesters

Consecutive Number of Cumulative Percent of Cumulative
Semesters Students Number Students Percent

8 2,968 2,968 59.7% 59.7%

7 290 3,258 5.8% 65.6%

6 228 3,486 4.6% 70.1%

5 183 3,669 3.7% 73.8%

4 253 3,922 5.1% 78.9%

3 206 4,128 4.1% 83.1%

2 478 4,606 9.6% 92.7%

1 317 4,923 6.4% 99.1%

0 47 4,970 0.9% 100.0%
Total 4,970 100.0% -

Table 2. Correlations Among and Means and Standard Deviations of
the Four Cumulative or Mean Two-, Four-, and Eight-Semester GPAs

Variable Calculated [ Mean of Mean of Mean S.D.
Cum GPA? Sem Whtd
GPAs?® Sem
GPAs*
Two-Semester GPAs (N = 4,606)
Actual Cum GPA' 0.996 0.994 0.941 2.95 0.74
Calculated Cum GPA? 0.998 0.945 2.94 0.75
Mean of Sem GPAs? 0.944 2.94 0.75
Mean of Whtd Sem GPAs* - 2.97 0.88
Four-Semester GPAs (N = 3,922)
Actual Cum GPA' 0.994 0.993 0.934 3.10 0.55
Calculated Cum GPA? 0.998 0.938 3.08 0.57
Mean of Sem GPAs? 0.937 3.08 0.57
Mean of Whtd Sem GPAs* --- 3.10 0.70
Eight-Semester GPAs (N = 2,968)
Actual Cum GPA' 0.994 0.992 0.916 3.19 0.46
Calculated Cum GPA? 0.998 0.921 3.16 0.49
Mean of Sem GPAs?® 0.920 3.16 0.49
Mean of Whtd Sem GPAs* --- 3.17 0.58

" Cumulative GPA take from the University's student data base.
2 Calculated cumulative GPA from semester GPAs and credits.

3 Mean of semester GPAs.

4 Mean of weighted semester GPAs.
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standards between courses taken by
freshmen or sophomores, and courses
taken by juniors and seniors, these
trends very likely reflect the loss of
lower-achieving students over 4 years
of the study.

Table 3 provides the several reliability
estimates for one-semester, two-semes-
ter, four-semester, and eight-semester
GPAs. The one-semester reliabilities are
correlations between first- and sec-
ond-semester GPAs for students who
completed the first two semesters. The
Spearman-Brown estimates are derived
from the one-semester reliabilities in
the table. The remaining reliabilities are
coefficient alphas calculated for each
group of students completing two-,
four-, or eight-consecutive semesters.
The one-semester reliabilities, .72

and .69, are similar, but the value for
unweighted GPAs is modestly higher
than the value for weighted GPAs. The
Spearman-Brown values for two-, four-,
and eight-semester unweighted and
weighted GPAs are also similar, with
differences ranging from .02 to .00. The
alpha reliabilities for unweighted GPAs
consistently but modestly exceed those
for weighted GPAs. The Spearman-
Brown estimates for four- and eight-
semester GPAs are moderately higher
than the corresponding alphas. Finally,
in each case the reliability estimate
increases from approximately .70 to .91
or higher as the number of semesters
increase.

Reliabilities for one-, two-, four-, and
eight- semester GPAs from the litera-
ture that are comparable to those of
this study, including those found in this
study, are as follows:

«  One-semester GPAs: .72 (this study),
.84 (Barritt, 1966), .70 (Clark, 1964),
.66 (Humphreys, 1968), and .80
(Rogers, 1937).

«  Two-semester GPAs: .84 (this study),
.84 (Bacon & Bean, 2006), .69 (Elliott
& Strenta, 1988), .81 (Etaugh et al.,
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Table 3. Internal Consistency Reliability Estimates by Number of

Semesters and Method of Estimating Reliability

Method of Reliability Estimate One Two Four Eight
Semester | Semesters | Semesters | Semesters

N 4,606 4,606 3,922 2,968

Correlation - Unweighted GPAs 0.72 - -- --

- Spearman-Brown -- 0.84 0.91 0.95

Correlation - Weighted GPAs 0.69

- Spearman-Brown 0.82 0.90 0.95

Alpha - Unweighted GPAs -- 0.84 0.86 0.91

Alpha - Weighted GPAs - 0.81 0.85 0.85

Chart 1. Reliability of GPA by Number of Semesters, Data from This

Study, and Data from the Literature

0.95
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1972), .83 (Millman et al., 1983),
.82 (Ramist et al., 1990), and .70

(Willingham, 1985).

Four-semester GPAs: .86 (this study)

and .90 (Bacon & Bean, 2006).

Eight-semester GPAs: .91 (this study)

and .94 (Bacon & Bean, 2006).

Other reliabilities of GPAs are reported
in the literature, but the above values
are the most comparable to the GPAs
in this study. We had to make a few

8 9

decisions to select these comparable
reliabilities. For example, in a couple
of cases we use the average of two or
more reliabilities from a single study.
Also, the one-semester reliabilities
used here are first-semester (or second-
semester) reliabilities; we do not select
values for subsequent semesters.

To facilitate comparisons of these reli-
abilities, we provide Chart 1. The chart
shows the relationship between the
number of semesters, one through




eight, of coursework on which a GPA is
based, and the reliability of that GPA.
The values in the chart are given above.

These reliabilities were derived using a
variety of procedures. This study is the
only one that made use of coefficient
alpha. The split-half procedure and the
Spearman-Brown formula are used in
this study and others. Other studies
employed various ANOVA approaches
to estimating GPA reliability. It might be
expected that values of reliabilities es-
timated by different procedures would
to some degree be dependent on the
procedure used. Also, the various stud-
ies were carried out with data from a
variety of colleges and universities. The
reliability of a GPA might be expected
to vary from one type of institution to
another. For example, the university
from which the data of this study come
is comprehensive, offering a great
variety of undergraduate majors. To
the degree that grading standards vary
to some degree among majors, this
variety of majors might be expected to
depress the reliability of overall GPAs.
Thus, Chart 1 should be considered

to be suggestive and not definitive.

It does suggest there is a generally
positive relationship between the two
variables.

DISCUSSION

As previously noted, the alpha reli-
abilities of this study are the reliabili-
ties of sums of semester GPAs. They
correspond to the total scores on a
test for which an alpha is calculated. To
make these sums of GPAs comparable
to other GPAs, we divided them by

the appropriate number of semesters
and expressed them as means. Also,
these means of semester GPAs exclude
grades earned in summer sessions or
intersessions. The GPAs that should

be of interest are the cumulative GPAs
that appear in the students’ official
records. These GPAs are, of course,
influenced by the numbers of credits

on which each semester GPA is based
and include grades earned in sum-
mer sessions and intersessions. The
correlations, over .99, between the
means of semester GPAs and the actual
cumulative GPAs and the similarity of
the means and standard deviations of
these two variables indicate that the
alpha reliabilities of this study are very
good estimates of the reliabilities of
the cumulative GPAs in the students’
records. The third indicator of overall
achievement, the cumulative GPA
calculated from semester GPAs and
credits, also excludes grades earned

in summer sessions and intersessions
and is included in the study in order to
discern if the exclusion of these grades
impacts the accuracy of the alpha
reliabilities. The near 1.00 correlations
among these three overall GPAs and
the similarity of their means and stan-
dard deviations suggest they are es-
sentially interchangeable and provide
confidence that the alpha reliabilities
are very good estimates of the reliabili-
ties of the actual cumulative GPAs.

The lower correlations involving the
means of weighted GPAs and the
higher standard deviations for these
variables indicate that the weighting
procedure does not improve the com-
parability of these overall GPAs to the
actual cumulative GPAs. As a matter of
fact, the weighting procedure distorts
the validity of the resulting GPAs. This
finding is reinforced by the fact that the
reliabilities of the GPAs resulting from
the weighting procedure are lower
than the reliabilities of the correspond-
ing unweighted GPAs. Etaugh and col-
leagues (1972) also found that weight-
ing GPAs results in lower reliabilities for
composite GPAs than does not weight-
ing GPAs.

The one-semester reliabilities of .72
(unweighted) and .69 (weighted) are
correlations between semester-one
and semester-two GPAs. The Spear-
man-Brown values for two-semester
GPAs are the results of applying the

basic Spearman-Brown formula to

the respective correlations and the
Spearman-Brown values for two-, four-,
and eight-semester GPAs are products
of the generalized Spearman-Brown
formula. The similarity of the two reli-
abilities for two-semester GPAs and of
the six reliabilities for two-, four-, and
eight-semester GPAs indicates that the
Spearman-Brown technique, as ap-
plied here, produces quite reasonable
estimates of the reliabilities of GPAs for
more than one semester of coursework.
That the reliabilities of weighted GPAs
are consistently lower than the reli-
abilities of unweighted GPAs is another
indication that the weighting proce-
dure is undesirable. The conclusion
must be that the weighting procedure
contributes error variance to the result-
ing average GPAs. In other words, it de-
creases the validity of the overall GPAs
as indicators of a student’s academic
achievement.

The Spearman-Brown estimates of
reliabilities for four- and eight-semester
GPAs exceed their corresponding alpha
reliabilities. Although the differences
are not large, this result suggests that
the alpha reliabilities are affected by
the decrease in the variances of overall
GPAs as the number of semesters in-
crease. The Spearman-Brown estimates
are not affected by this decrease in
variance.

Reliabilities of GPAs found in this study
are not unlike those taken from the
literature. For the five one-semester
GPAs, the range is from .66 to .84 (.72

in this study). Seven two-semester

GPA reliabilities range from .69 to .84
(.84 in this study). There are only two
four-semester reliabilities, .90 and, from
this study, .86, and two eight-semester
reliabilities, .90 and, from this study, .91.
There are clearly too few values for a
meta-analysis of these values, but these
data suggest a trend in the relationship
between the reliability of the GPA and
the number of semesters on which it is
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based. As portrayed by the line fitted in
Chart 1, the GPA reliability increases at
a decreasing rate as the number of se-
mesters increases. Additional research
is needed to confirm this relationship.

The reliability of a GPA determines an
upper bound to the correlation of that
GPA with another variable. If the GPA
were perfectly reliable, the correlation
would be higher than that observed
with the GPA that has a reliability of less
than 1.00. For example, Saupe and Eim-
ers (2011), in a study of how restriction
of range in high school GPA depresses
correlations in the prediction of success
in college, note that unreliability in

the college success variable is another
factor that depresses such correlations.
They find a correlation of .56 between
high school core course GPA (CCGPA)
and freshman year GPA (FYGPA). If the
reliability of the FYGPA is .84, as found
in the present study, then using the
relationship provided by Walker and
Lev (1953), the correlation between
CCGPA and a perfectly reliable FYGPA
would be .61.3

CONCLUSIONS

The following conclusions seem war-
ranted:

1. Means of semester GPAs are almost
identical to actual cumulative GPAs.
Consequently, the reliabilities of sums
(or means) of semester GPAs are good
estimates of the reliabilities of actual
cumulative GPAs.

2. Reliabilities of cumulative GPAs
increase from the first semester to the
end of the undergraduate program at
a decreasing rate. In the present study,
the increase is from .72 for the first-
semester GPA, .84 for the two-semester
GPA, and .86 for the four-semester GPA,
to .91 for the eight-semester or near-
final undergraduate GPA. Similar values

and trends are likely to be found at
other colleges and universities.

3.The use of the Spearman-Brown
generalized formula to estimate
reliabilities of longer-term GPAs

from the reliability of first-semester
GPA provide generally accurate, but
moderately overstated, values.

4, Reliabilities calculated from weighted
semester GPAs understate the
reliabilities calculated from unweighted
GPAs, and weighted GPAs do not
provide good estimates of actual
cumulative GPAs.

LIMITATIONS AND
FURTHER RESEARCH

One limitation of this research is that
the data came from a single institution
and from a single entering class of that
institution. This limitation is not uncom-
mon. It is mitigated to some degree

by the comparisons of the GPA reli-
abilities estimated from these data with
reliabilities found in the literature. A
second limitation is that students who
completed one, two, or four semesters
and then were not enrolled for one or
more semesters before reenrolling are
excluded from some of the reliability
estimates. This limitation may also

be mitigated because the reliabilities
estimated using the Spearman-Brown
procedure are similar to those estimat-
ed directly by coefficient alpha.
Additional research on the reliability of
college GPAs could be directed toward
the question of whether the relation-
ship between reliability values and
number of semesters completed is
similar across institutions. The sugges-
tion of this study that this relationship
may be similar for different colleges
and universities needs further study.
Also, further research could attempt to
discern whether the reliabilities of col-
lege GPAs differ among different types
of institutions. For example, are GPA

reliabilities lower for selective institu-
tions than for those not selective due to
the smaller variance in levels of ability
in the former?

IMPLICATIONS

The true standard of academic suc-
cess is represented by a student’s GPA.
Whether the GPA is cumulative, by
semester, or calculated in some other
manner, it is critically important. The
GPA can impact a college student’s
ability to pursue that coveted major,
maintain or qualify for a financial aid
award or scholarship, get into the
graduate school of choice, or land the
job that propels the graduate to greater
opportunities. As easily as it can open
doors, GPA thresholds can also keep
doors closed. Consequently, it is impor-
tant to know as much about the GPA as
possible—including its reliability.

The purpose of this study was to
examine the reliability of college

GPAs, to provide different methods for
estimating these reliabilities, and to
add to the knowledge base in terms

of the research literature and practical
application in colleges and universi-
ties. Thus, we propose the following
implications. First, the user of college
GPAs should be aware that the reli-
abilities of GPAs vary according to the
stage of the college career at which the
GPAs are determined. It appears that
the reliability increases as the student
completes additional coursework. Also,
it can be expected that even as early as
the end of the first year, the reliability of
the GPA may well be at an acceptable
level of .80 or higher.

Second, there are a number of methods
that can be used to estimate the reli-
ability of a college GPA. This study in-
troduced coefficient alpha as a method
for determining the reliability of a GPA.

3
Rchc = Rhc/
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This method may prove to be beneficial
to institutional researchers and faculty
researchers who examine the reliability
of college GPAs.

Third, frequently researchers and prac-
titioners alike do not think about the
reliability of college GPA. They may be
interested in understanding how well
admission tests (e.g., ACT, SAT, etc.),
high school rank in class, high school
GPA, and similar variables predict suc-
cess in college. Success in college is
almost always tied to the student’s GPA
in some manner. However, how often
is the reliability of the dependent vari-
able, the GPA, considered? How often
is the reliability of the GPA at different
periods over a student’s career ques-
tioned? If this study has highlighted the
importance of GPA reliability in both
practical and scholarly pursuits, it will
have accomplished a principal goal.
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