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THE VALIDITY OVER TIME OF COLLEGE FRESHMAN GRADE PREDICTION EQUATIONS



ABSTRACT

This report investigates the validity of prediction equations based on ACT test scores and high
school grades. It presents separate results for prediction equations based on ACT test scores
only, on high school grades only, and on both kinds of prediction jointly. It also includes a
discussion of the relationship between the validity of the prediction equations and the length of
time they have been in use.

The study is based on data collected from a random sample of 260 colleges that participated in
the ACT Research Services from 1972-73 to 1976-77. Separate prediction equations for each
college were calculated from data for the years 1972-73, 1973-74, 1974-75, and 1975-76. These
prediction equations were then applied to data from 1976-77 freshmen, and the predicted and
actual grades were compared.

The accuracy of the prediction equations based on ACT test scores and high school grades
jointly was quite stable over time. The mean absolute error of prediction ranged from .53 to .55
over the four years; the proportion of students whose predicted grade was within .20 of their
earned grade ranged from .24 to .25; and the cross-validated correlation ranged from .55 to .56.
A similar stability was noted in the accuracy of grade predictions for males and females
separately.

Grade predictions based only on ACT test scores had a slightly smaller mean absolute error
than grade predictions based only on high school grades, and showed slightly greater stability
over time. The mean absolute error of predictions based only on test scores was about .57 for
the whole four-year period. For predictions based only on high school grades, the mean
absolute error ranged from .57 to .60 over the four-year period.

One can conclude that although most colleges experience some change in their students’
academic abilities, their curricula, or their grading practices over a period of time, freshman
grade average can in most cases be accurately predicted using equations as old as four years. It
is ACT policy that colleges update their prediction equations at least every three years if they
are to receive grade predictions for future applicants. The data from this study suggest that
more frequent revision is not generally necessary. In considering whether revision of equations
is necessary before the required date, college researchers should, of course, determine whether
some change has occurred which would necessitate an early revision.
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A problem commonly encountered in predicting
college freshman grades from standardized test
scores and high school grades is the validity over
time of the prediction equations. Changes over time
in the distribution of ability among entering stu-
dents, in a college’s entrance requirements, in its
freshman curriculum, and in instructors’ grading
policies can be great enough to make old predic-
tion equations inaccurate. Deterioration of
the accuracy of grade predictions has obvious
negative implications for both colleges and
students. On the other hand, collecting and
reporting the data needed to revise prediction
equations can be expensive and time-consuming.
Therefore, many college researchers would
naturally want to use prediction equations as long
as possible before updating them.

To accommodate the time schedules of colleges,
ACT updates its prediction equations each fall
using data collected from students who were
freshmen in the previous year. Prediction equations
are, therefore, based on freshman grades that are at
least one year old. Because most students who take
the ACT Assessment in the fall of one year will be
college freshmen in the fall of the next year,
prediction weights are typically calculated from
college grades that are at least two years older than

the grades being predicted. To minimize the error
from out-of-date equations, ACT requires colleges
to participate in its predictive research services at
least once every three years if they wish to continue
to receive grade predictions for future applicants.
Thus, predicted grades are typically based on data
that are two to four years older than the grades
being predicted.

The primary purpose of this report is to document
the relationship between the validity and the age of
grade prediction equations based on ACT Assess-
ment test scores and high school grades. A second
purpose is to summarize the validity of locally
developed grade prediction equations based on
ACT test scores only, on high school grades only,
and on both kinds of predictors jointly. A third
purpose is to suggest various techniques for
evaluating local prediction equations.

Prediction equations were calculated for a
probability sample of individual colleges using data
from the years 1972-73, 1973-74, 1974-75, and
1975-76. The predicted grades from these
equations were then compared with the actual
freshman grades earned in 1976-77, and the
comparisons are stated in terms that are easily
interpreted and used.

Previous Research

There is relatively little published research on the
rate at which predictive accuracy declines over
time. Hilis, Klock, and Bush (1965) compared the
predicted and earned grades of students at seven
colleges in Georgia over a three-year period. They
found that the average correlation between the
predicted freshman grade average and the actual
grade average one and two years later was .64 and
.63, respectively. The average correlation between
freshman grade average and predictors in the base
year was .67.

Bowers and Loeb (1972) found that in predicting
grades for freshmen at the University of lllinois, the

weights for ACT Composite scores were unstable
over a five-year period. They found that the weight
for high school percentile rank as a predictor of
freshman grades was more stable.

Perrin and Whitney (1976) studied the ACT scores,
high school grades, and freshman grades from a
national sample of student records. They found
very little difference in the accuracy of expectancy
tables two and three years older than the freshman
grade expectancies they were predicting.






groups of students, or use predictors other than
ACT test scores and high school grades. A large
variety of research studies can be accommodated
by the Standard Research Service. Data can be

supplied either through punched cards, optically
scanned cards, or magnetic tape. During 1977-78,
185 colleges reported grades for 150,998 students
through the Standard Research Service.

Data Base

This study is based on a sample from a data base
consisting of student records submitted by institu-
tions through their participation in ACT’s predictive
research services. The institutions represented in
this data base participated in the ACT predictive
research services in the academic year 1976-77 and
in one or more of the academic years 1972-73,
1973-74, 1974-75, and 1975-76. Therefore, the
grades earned by the 1976-77 freshmen at these
institutions were available for comparison with
grades predicted from equations developed in one
or more of the four preceding years. There are 605
colleges represented in the data base.

Because the data in the study were collected from
colleges participating in ACT’s predictive research
services, in some respects they are not representa-
tive of students nationally:

¢ Colleges using the ACT Assessment are located
mainly in the Rocky Mountains, Great Plains,
South, and Midwest with comparatively fewer in
the East/Northeast and on the West Coast.

* Privately controlled institutions are relatively
underrepresented among colleges that use the
ACT Assessment, and publicly controlled institu-
tions are overrepresented.

e Because participation in ACT’s research services
is voluntary, the data base is self-selected even
among colleges that use the ACT Assessment
Program.

The results of the study are, therefore, not
necessarily representative of the results that would
be obtained if data from all colleges in the nation
could somehow be collected. One should be
cautious, therefore, in applying the results to
institutions which do not use the ACT Assessment
or do not participate in ACT’s predictive research
services. Nevertheless, the study will suggest major
trends and extend knowledge in this area beyond
the results available to date.

To maximize the number of colleges from which
data were available, the variables used in the
predictions were restricted to the following
specifications: overall grade average as criterion,
high school grades and ACT scores as predictors,
and subgrouping on sex.

Most of the grade averages in this study are from
the first semester of the freshman year. Colleges
participating in some of ACT's research services do
have the option of pooling grades from previous
years or reporting grade averages based on the
entire freshman year. ACT does not maintain
records of individual colleges’ choice of criteria.
However, from examining production volumes
throughout the year, we estimate that over 60% of
the colleges in the data base reported first semester
grades for the current academic year, and the rest
either reported first year cumulative grade averages
or pooled data from previous years.

Sample Design

To reduce the computational costs of this study,
weights were calculated and prediction equations
were cross-validated on a probability sample of
records selected from the above data base. The
sampling was carried out in two stages.

First, arandom sample of 260 colleges was selected

from the 605 colleges in the data base. Weights
were computed from all student records submitted
by these 260 institutions in the academic years
1972-73, 1973-74, 1974-75, and 1975-76. Observe
that not every institution supplied data in every
year. The number of colleges by year in the data
base and sample is displayed in Table 1.



Category 1: 100 students or fewer
Category 2: 101-200 students
Category 3: 201-500 students
Category 4: 501-1000 students
Category 5: 1001+ students

Colleges do have the option of reporting grades for
a sample of their freshman class, provided the
sample size is 100 or larger. Moreover, colleges can
pool data from previous years in order to attain the
required minimum sample size. Therefore, the size
measure in this study is not necessarily the same as
total freshman class size. However, for about 70%
of the institutions, the number of records in the data
base is within 30% of the estimated freshman
enroliment.

The subsampling rates for 1976-77 records were a
function of the size strata for the college sample.

These subsampling rates and the number of
colleges selected from each size stratum are
displayed in Table 2.

These sample sizes were chosen to yield a 95%
chance that the mean absolute error (defined
below) estimated from the sampie would be within
the following limits of the mean absolute error
computed from all records in the data base:

e * .01 grade units of the mean absolute error of all
students in all colleges.

e + 03 grade units of the mean absolute error for
all students in each size stratum.

The second condition was imposed to permit the
use of the sample to study the effects of college size
on predictive accuracy (results not reported here).
Examination of the sampling variances estimated
from the data indicated that these precisions were
attained.

TABLE 2

Stratification and Subsampling for the Cross-Validation Study Sample
by Size Stratum

Size Number of colleges Number of colleges Subsampling rate
stratum in data base in sample for 1976-77 records
100 or fewer : 47 38 1/2

101-200 221 75 1/4
201-500 202 63 1/4
501-1000 70 44 1/6

Over 1000 65 40 1/16

Total 605 260 —




acceptable; analogous proportions (such as the
proportion of students whose predicted grade
average is within 0.50 grade units of the actual
grade point average) could be computed for them.

Probably the most commonly used measure of
predictive efficiency is “cross-validated r,” that is,
the Pearson correlation between the predicted
and actual grades. Generally, this coefficient
is compared with the correlation coefficient
calculated from the base year data to give an indi-
cation of the accuracy and stability of the
prediction equations. Because it is so widely used,
this statistic is reported in addition to MAE and P20.

A limitation of this statistic is illustrated by the
hypothetical data in Figures 1a and 1b. These plots
suggest that false conclusions couid result from
using cross-validated r as the sole measure of
prediction quality. In both cases, cross-validated r
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is near 1, yet in both cases the prediction is not very
good. In the first instance, the predicted grades are
consistently too low; in the second, they are
systematically too low for low-ranking students and
too high for high-ranking students. Thus, a large
cross-validated r does not guarantee success in
prediction. A low value of cross-validated r will indi-
cate poor prediction, however, because if the
predicted and actual grades have little linear
relationship, they cannot be very close to each
other.

A justification sometimes advanced for the
correlation coefficient is that r? measures the
proportional decrease in squared error from that
which would result if the mean grade were
predicted for each student. Similarly, r¢ takes into
account the effect on prediction due to the inherent
variability of students’ grades.
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Figure 1. Two situations in which cross-validated r gives a false indication of prediction quality





