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R : | A?STRACT E

This report |nvest|gates the valldlty of prediction equatlons based on ACT test scores. and hlgh
L : ~ school 'grades. It presents separate results for prediction equatlons based on ACT #est- scores

. «anly, on high school ‘gradés only, and on both kinds of prediction jointly. It alsogincludes a

_ d|scuss|Qn of the felationship between the valldlty of the predlctlon equations and the length of
. . time they have bees in-use. e '

~0
The study 5 based on data‘collected from a random sample of 260 colleges kat particioated h
the ACT Research Servicgs from 1972-73 to 1976-77. Separate.prediction equations for each
coliege were calc¢ulated from data.for the years 1972-73, 1973-74, 1974-75, and 1975-76. These

- predictionf equatlons were then applled to data from 1976-77 freshmen and tl}e predicted and B

actual grades were compared. . _ N '
The accuracy of the prediction equatlons based on ACT test scores and h,@h school grades
~jointly was quite stable over time. The meah absolute error of prediction ra

over the four years; the proportion of students whose predicted grade was’ within .20 of thelr

ed from .53t0 .55

“‘earned grade ranged from .24:to .25; and the cross-validated correlation ranged from .55 to .56.

o A snlear stability was noted in the accuracy of grade predictions @ males and females

X - ‘separately. . . R . ..“\. |

. 7
-

¥ over time. Thé medn ‘absolute error ofpredlctlons based only on test scores was about .57 for
the whole four-year period., FOr/fSredlctlons based only on hlgh school grades the mean

. absolute error ranged from 57/to 60 over the four-year per|od :
~ One can conciude that al(ough most colleges experience some change in their s dents
academic abilities, their curricula, or their grading practlces over a period of time,

" , grade average can |prmost c?es be accurately predicted uslng equatrons asold as four years. |t
18 ACT policy that colleges

4

-more frequent revision is not generally necessary. In eonsiderungwhether revision of equations

.

_ some change has occurred which would necessitate. q?t early revision. L \
* [ L . K4 . - _ .

-
,

Grade -predictions bS:Sed only on ACT te:lszores had a slightly sm?lli'er mean absolute error‘ :
than grade predrctnons based only on high school grades, and showed sllghtly greater stablllty'

pdate their prediction. equatlons at least every three years if they.
are to receive-grade predictions for future applicants’. The data from this study suggest that .

. s necessary betforg the required date college resear¥hers should, of course, determlne whether

freshman
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. THEVALIDITY OVER TIME OF COLLEGE FRESHMAN GRADE PREDICTION EQUATIONS -

. ‘. S T g ' S ¢ -
e I " .. Richard Sawyer B
. S E James Maxey
, ! s . . . ) ".’
. A problem commonlygencountered in predlctlng the grades being predlcted To minimize the error
college freshman grades. from standardized test-_  from out-of-date equations, ACT requires colleges
scores and hl&r school grades is the validity over to partlcrpate in its predlctlve research sefvices at
time of the, prediction étmatlons Changes overtime ~~ least once every thres years |fthey wish to continue
-1n -the d|§1nbut|on of ablllty among entering. stu- ' to receive grade predrctrons for future appllcants ¢ .
dents, in 'a college’'s entrance requrrements in its Thus, predlcted grades are typlcally based ondata’. ¢ .
- freshman, curricilum, and in, ir t(ucths grading that aré two to four years older than the grades' '
. a pohcnes tan be. great endugh to make old-predic- belng bredlcted T o o . “
- tion- equations maccurate Deterioration " of -~ o o
. the accuracy of- gr“ade p‘rednctlons has obviots The primary purpose of this report is* to document
. . negativé. |mpJ|cat|onS ‘for - both. coll'egqs and  therelationship between the validity and.the age of

students. On the "ethes hand,’ collectlng and  grade prediction equktions based on ACT Assess- -
“ _reportmg the data needeci to revise prediction “ment test scores and high school grades. A second

equations can-be expénsive and- time- consumnng puspose. is to summarize the validity of IocaIIy
Therefore, many college - researchérs +~wduld developed grade prediction equations” based on
naturally want to use pradnctlon equations as Iong - ACT test scores only, on high 'school grades only,
.- a% possuble before ugdatmg them . . and on both kinds of predictors jointly: A third -
_ . > purpose is to suggest varipus technlques for
- . Td»accommodate the tlme schedules of colleges, "~ ewctlon equations. .
- ACT updates its prgdiction equations each fall ' ’
o ) uslng data collected fromv students who were Prediction equations were caIcuIated for a e
n tr shmenrnthe previous. year Predlctlonequatnons + probability sample Qflndlwduatcolleges usingdata

afte, therefore, based onfreshmar\pradesthat are at from the years 1972-73; 1973-74, 1974-75, apd
least one year old. Because rhost students who take 1975-76. The predicted grades from these
the ACT Assessment in the.fall‘of one year will be. - equations were then compared with the actual
zollege freghimen in the tell of the néxt - -year, freshman grades earped in 1976-77, .and the -
; predrctroqgwenghtﬁ -are typically calculated from . comparisons are stated in terms that are easily

B college g des-that are at least two'years older than . mtérpreted and used.’
. . ‘ . . . 4 ':4 ) > ’ . . . .

hd ! . . . . * ~ ‘l . - . )
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ven . Thefe: 1S relatwely Iuttle published rpsearch on the weights for ACT Composite scores were unstable ,

! .'t - rate*at’ which predrctrve accuracy .deglines over -over a'five-year period: They.found that the weight

i .; tnrnle Hls.-Klock, and Bush (1965) compared the . tor’high school percentlle rank as a predictor of‘
..pfedrcted and. earried’ grades of.students at seven _ ° . freshman- grades was 'more stable

. colleges in gorgja over athree-year ‘period. They . _ . . i
S _ fdund thag "tk average correlatioh between the - Perrin and Whltney (1976) studied the ACT scores, '
- O pre’reted tredimian grade [average and the actual high school grades, and freshman grades ffom a
t . grade ‘average orie and twWo'years later was .64 and™ - national sample of- student records. They found
R . < § respectwely The average correlation between ~very little difference in the accuracy of expectancy
. treshiman gradeaverage and' predlctors in the base < tables-two and threg years older than the freskbman
.. year wa‘&“. 67 _ a - ¢  grade expectancies they were predicting.’ -
v '\\_,: o T . . .
I Bqowers and t,peb (1972) found that in pre\'hctlng oL RN
{(»' 2. grag _

es tor treshmen at the Unwerslty qQf Itlinots, the _
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© The ACT Assessment Program'is a comprehensive

~ evaluative. guidance. and placement service for:
" students and educators mvoived tn-the transition of .

students frdm high school to'college. This program
Is based on the ACT Assessment, which consists of

four academic ‘tests;. self-reported hlgh school.
. grades, the Student Profile Section (SPS). and the

. ACT Interest Inventory The program 3jso rncludes
' \S'e number of supporting research serwvces,
scribed below.. - S ' '

*

The four academic tests of the ACT Assessment

measure abihities. in the subject areas traditio ally
identified with college and high school progfa

English. mathematics. 'social stud|es and natura]-

scignces _The English Usage Test measures
students’ understandlng and use of the basic
elements of corréCt and effective -writing: the

Mathematics Usage Test measures their mathe-
matical reasoning and problem-solving ability: the
the

Social - Studids Reading Test
. problem-solving skills

measures
required 1n the :social

studies. the Natural Science Reading Test mea- -

sures the cntical reasoning and problem-solving
skills required 1n the natural sciences. The
arithmetic average of the scores on these four tests
1s the ACT Composite score, which is often used as

a measure of overall academit: ability. ACT test

scorgs are reported on a standard scale that ranges
from 1-to 36. More detailed descriptive and

. technlcal information about ACT test scores can be

found in the Technical Report for the ACT Assess-

" ment Program (1973).
) 8

ACT ofters without charge to colleges two general
.plans-tor predicting freshman grades. Each plan is
g deslgnelto meet the varying needs and resources

‘ﬁf colleges which.use ACT data. :

_ The'Baslc Research Servnce requires mlnlmal effort '

Bdsic. Research Service. college personnel, sim
mark on a computer-generated roster the ovefrali
grade point averages of each of their freshmen. A
rginimum data ‘base of 100 records is requtred.
Through *e Basic Résearch Service, a college can

by a coliege-in reporting data. To participate in ;ve
I

» : _- L

!

Y.

The ACT .Aésessment Prodram

’

The ACT Predictive Research Services - : | ~

" separaté prediction . equati
-females. During the 1977- _
.colieges reported grades for 126,880 freshmen

When students register for the ACT Assessment -

Program, they report the last grade received in each
of the four subject areas prior to the senior year of

high school. The arithmetic average of these four.
grades—defined as the high school average—pro- -

vides another measure-of overall academic ablllty
Maxey -and Ol’_msby_ (1971) " investigated the
accuracy-,of self-reported high. school grades and

found that about 78% of the students reported thelr_-
-grades correctly..

»

Another component ‘of the ACT ‘Assessment
Program 1I1s the Student Profile Section (SPS).
Through ‘the SPS. students provide information

about their background extracurricular accom- -

plishments, specral academic peeds. _ housing

‘plans financial <rJeed planned major, and career
plans. Students complete the SPS *when they
- register for the ACT Assessment.

’

The ACT Interest Inventory measures studénts.’ |
. preferences -for job-related activities in six basic

Interest dimensions: Science, Creative Arts. Social
Service.  Business Conta;;,t Business Detail.
Technical. Students complete the Interest {nven-
tory when they reglster for the ACT Assessment.

LIS

lntormatlon from ali these sources—the AGCT tests'

high school ggades. SPS. and lnterest Inventory—is
organized into Individual Student Profile Reports
sent to students and colleges. With the summary
mtormatlon provided by the Student Profile Report,
students and ‘educators can . make " informed
decrslons and plans. * - '

A 3
-

~ obtain “predictions of - overall freshman grade
average based on the four AC-T test scores. and the -

high school average. If they have data for at least
100 students of each sex, collegés can also obtain
ns for ‘males and

through the Basic Research Service ’

¢
The Standard Research ServicgJs’ desngned f

. colleges .that want to predlct specific .course

grades develop predlctlon equatlons for sub—

‘.
.
.

and -

academic year, 461°
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grou.ps ‘6f stUdents 0r use -predictors otHEr than .

ACT test scores and high-school grades. A large
variety of research studies can be accommodated,

by the Standard” Research Serwce Data can be

Data Base + o : .

N

+

Jhis study 1s 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.thése

institutions “were - avarlable 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‘stedy‘ were collected from

colleges participating in-ACT's predictive research
serwces In some respects they arg not representa~
tive of students nationally:

[N

* Colleges using the ACT Assessment are located .
-mainly 1n the Rocky.Mountains, Great Plains,

South. and Midwest with comparatively fewer in
the East. Northeast and on_the West Coast.

" . . . K 4

e Prvately controlled institutions are relatively
underrepresefted among colleges ‘that use the -

ACT Assessment. and publicly consrolied mstfw—

trons are overrepresented. : .

e Because participation in ACT's késearch services

IS voluntary. the data base is self-selected even
‘among colleges that use the ACT Assessment
Program . ' : v

_supplied either through punched cards, optically
scannhed cards; or magnetic tape. During 197778,
185 colleges. reported grades Yor 150,998 students
through the Standard Research Service.

4

The results of thelstudy< are, therefore, .not «
necessarily representative of the results that would -
be obtained if data from all colleges in the nation
could somehow be céliected. 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 numbeg of colleges from which
data were avaijable, the variabies u§ed in .the
predictions were restricted to the following
specifications: overall grade average as criterion,
gh school grades and ACT scores as predlctors
\%d subgroupnng.oo 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
" haveg the option of pooiing grades from previous
_years or reporting ‘grade averages based on ‘the

T entuye freshman year. ACT does not maintain

records of individual colleges choice of critdria. -
However, from - examining - production volumes

throughout the year, we. estimate that gver 60% of

the colleges in'the data base reported first semester .
grades for the curreht academic year, and the rest

either reported fitst year cumulative grade averages

o¢ pooled data from prevnous years. .

¢ P . . v

PR o - SampleDe_'sign . :

-

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

First:a random sample of 260 colleges was selected

B 1

. from thg 605 coileges in the data base. Weights
were computed from .ail student recordgsubmitted’
“by these 260 institutions in the acadergic years
-1972-73, 1973-74, 1974-75, and 1975-76. Observe
.that .nbt every institution supplied data in every
year. ' The number of coileges by year. in’ the tata
‘base and sample is displayed in Tabie 1, -




~- TABLE 1

For each college in the sample, a random
subsample of the 1976-77 student récords was then
selected. The differences between.actual 11976-77

grades and predictiohs based on 1972-73 equa-

tions, 1973-74 equations, and so an, were sum-

. marnized. Thus & cross-validation was, made for all of
the equations developed trom data in the four years

precedmg 1976- 77. : :

-
L]

At the time the stidy was done, 1976-77 grades -
- werer e most recent available for cross-validating.
ti

prediction equations developed from earlier years'
data. Qorﬁpu{atlonal costs prevented replicating
the stydy using earlier base years and cross-
’ vairdatlon yearsy : ,
It” was anticipated that the wvalidity of grade
predictions might vary according to differentes in
" the_ composttion arid affiliation of the colléges, By
“taking note of these differences when designing the
sample. 1. was hoped that greater precision in the
inferences might "be obtained.
~separate samples were selected from strata of
. - colleges determined by their control, type, and size.
Tbe stratiticAtion variables were: :

) The 9ontrol of a college, puplic or private.

In this study, -

, + - Summary of Data Base and Sample for.Cross-Validation Study
_“_"_‘.:’b‘_" - = ST T T T T Tem T B = o "\‘“—: e ) X -
_ Number of T Number of . Number of student - Number of 1976-77
o _collegesin | . colleges _ . records for ¢ " student records
Year ‘ data base in sample ° computing vlsights for cross-validation
197273 L 451 187 97985 ' 13,732
197374 484 . 203 114,331 15,589
. . - ". . ‘ . “ Al .
1974-75 ~- 494 - 207 108,118 - \‘ 15,412
. . _ ' ! ' A _ . o
. 1975-76 520 L a21 109,207 | 15,384 -
1976-77 . 605 .- 260 — —
- - - B (\- _7'———\'_‘:._ ‘:"‘V:‘":":'*M\ :.(‘_Jo .. s P, s Lo -;f‘ R o A"? : e’
e * ’ \ -
. -

v

"o The type of a college, as determmed by the

highest degree level it offers

o

Type 1: Two but less than four years of work

beyond Grade 12—ihcludes junior. colleges-

technical institutes, normal .schools.

@

Type 2: Only the helors or first professional
.degree—includes those institutions offering
courses of study Ieadmg to the customary

. '._Bachelq‘ of Arts or Bachelor of Science degree
and all those degrees which entitle the po§ses?or
-t /’

. to enter the profession indicated.

Fypd 3: Masters and/or second professional
- degree——lncludes those institutions offering the
customary first graduate degree and any degree

earned in the same field after the bachelor's or

first’ professwnal degree This type of institution

_does not offer the Doctor of Phllosophy or

equnvalent degrees. -

Type 4: Doctor of Phil-osophy and equivalent
~ degrees—includes thos
. considered .universities. ¥ B !

* The size stratum for a college, as determined by 4.

‘the number of students for which the college
reported 1976- 77,freshman grades

&tututlons which are

§




. L AN
Category 1: 100 students or fewer
.Catégory 2: 101-200 st_udents o,

\ . Category 3: 201-500 Stydents

‘. Category 4: 501-1000 students
Categdry 5: 1001+ students

{

LS

Colleges do ttave the option of 'reporting grades for -_
. @ sample of -their freshman class, provided the.

.. sample size is 10Q or larger. Moreover, colleges can

} . poofdata from previous years in order to.attain the

' required minimum sample size.. Therefore, the size

measure In this study is not necessanly the same as

total lreshmgn class-size. However, for about 70%

. of the institutions, the number of records\ln the data

base is within 30% of the estimated freshman
enrollment

-t - ‘function of the size ‘strata lor the college sample.

> * . A}

1

\

The subsamplrng rates for 1916 77 records were a '

S S TABLEZ2, ~

- Stratitication and Subsampling for the Cross-Valldatlon Study Sample $
. by Size Stratum . . .

. : LI
) ..( .

~

' These subsampling rates and the number of

colleges selected from each size stratum - are

.displayed in Table 2.

These sample sizes were chosen to yleld a 95%

chance that the mean absolute érror (defined.
-below) estimated from the sample would be within

the following limits of the mean absolute error
computed _from all records in the data base: °

< 01 grade units ot the mean absolute error of all'

students in all colleges Y

* 4 .QS grade unlts of the mean absolute error for
all students in each size stratum.

' The second cond|t|on was |mposed to permit the

use of theé sample to study thefeffects of college size
on predlctlve accuracy (résults not reported here).
Examination of the sampling variances €stimated
from the data |nd|cated that these precisions were

attai ned
o

-

.V.

I

N -

{

_ Size ; : Number of colleges Number of colleges g Subsampling rate
. stratum ‘ in data base in sample - for 1976- 77 records
é . - - — - - . - ! - : / . ¢
L 100 or fewer : ' k\tﬂ . e 38 ¢ 12,
) 101-200 - S 221 75 | /4
. L R N - . 4
. 201-500 o ( 202 63 S 4
- 501-1000 S - 70 - 44 - 1/6
. . Over 1000 85 40, \ 1/16
« ] . .. ' : ; . Y P;

-
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Prediction Equatians. e T

14

Prediction equatlons were calculated from the

1972-73, 1973-74, 1974-75, and 1975-76 data using

a standard tour- varlable multrple linear regression-,
of college lre’shman grade average on the four ACT

test’ scores: o .
YA
¢ +a, ' ACT English score

+ay * ACT Mat.he‘matlcs'.score

« tay * ACT Social Sttidies score
T '. - ) BT
+a, * ACT Natural Science score -
where a,, a,, &, a,, and a, are regression weights
“ calcutated ‘from the pase year data. In the ACT
_ Standard Research Service this predrctlon 1s called
the T Index

<

Predl_ctlon equa‘trongere also calculated using:-

ported high school grades only in
regression equatron (H Index).

{
¢ the average ol the T Index and H Index (the TH
Index) e . o i/

e the-four self-f
a multlple lln'

. [ .

‘ Past

" the four, ACT test scores and the four high s¢hool

-grades in an eight-variable mdltrple llne’ar
regression equatron :

»

-~ -

between JIhe TH Index and frgshman college grade
average Yis only slightly leds than thdt.for the
. traditianal eight-variable muT’ble linear regression

equation (Technical Report for the ACT Assess-_ )

ment Program, 1973)
{

" ship between high school grades, standardized test

Cross-Validatlon Statlsttcs : L

The ditfference between" the predicted and, actual

1976-77 grade average for a student is called the
error of prediction. Thf magnitude of this errdr

. ignoring -the direction, is called the absolute error

of prediction If the abgolute error of predlcti'S'n,ls
~averaged-@ver a group of students (for exampli
- the students in.2 college), the resulting nufber is
called the mean absolute ersor (MAE) of prediction

in that group 6t students._ This “statistic ‘has an .’

immediate relevance to .the quality of gradg
. predictions. For example, if the MAE in predicting
' ,grade average in a college is .45, then, on the
~ average, there 1s an absolute discrepancy of 45
_ grade units bétween the predlcted and actual grade
'averages in the college. -

A related measurp of ptediction quality $hat is
.sonetimes used is the mean squared error, which is
. the average over a group of students of the squared

, .

,all

2

H

- for whom extremely accurate gra

scores,” and freshman grade. average- differs for
males and females (Technical Report far the ACT
Assessment Program, 4973). Moreover, colle

often elect to receive separate predictions’by sex.
For these reasons, ' prediction equatlons were
calcUlated separately for malds and females'in each
coliege, as well‘as for all students in a college

Yo

" Some colleges in the sample submltted student -

grade data without. identifying the sex of their
students, Therefore, the sum of the mumbey, of

.males and females from whieh the separate-sex
- equations were computed is less than the total

number of records from which the combined-sex
equations were computed.

)
.

a

error Uf predic\t,i'()n. It is-actually this quantity that
., the usual least-squares regression'mbtthods seek to
minimize. Because the mean squared error is less
d|rectly interprétable in practical terms than the
MAE, it was not used here.

L

Another:setul measure of the quality of prediction

for a group of studen?s is the propostion whose. -

predicted grade i3 within a certain ‘range of the~

% ctual grade. In this study we report the proportion -
f

students whose predicted -grade average is
wrthln "0.20 grade units of actual gradg average; this

.proportron will be denoted by the abbreviation P20.
grade units represents a

An absolute error of 0.20
high degree of accuracy ifh prediction. The statistic
P20, theretore, measures the propordin of students

predtc fons
were possible. Some researchers may congider

prediction errors larger than 0.20 to be *quite,-

Il T

research has sh wn that the correlation”

Prevlou_s research also suggests that the relation-" *

T

)




T

~ acceptable: gnalogaus’ proportiofs (such as the
_ pr‘opOrtron of students whose predicted . grade

- average is-within 0.50 grade units’ of the actyat .

' grade pornt average) could be computed for therh
- Probably the -most .commonly us_ed' 'm,easure' of
predictive. efflcrency IS “cross-vatidated r.” that is,
the Pearson correlation between the predicted
and ‘actual gfades.  Generally.

Is gompared . with the correlation coeftficient

calculated from the base yedr data to give an indi- B
uracy and stability - of* the . .

tation. ot the a
prediction equé&tions. Because it is so widely used.
- th(s statrsttc 1S redorted In addition to MAE and P20.

A limitation of ‘this statistic is lllustrated'by the
hypothetical data.in Figures 1a and 1b. These plots
suggest that*false conclusigns could result from
using cross-validated-r as the sole measure of
-'predtctton guality- In both cases, cwoss-validated r

.

Actual grade ave_rage Y
N\

e Predicted grade _average'? .

this. coefficient .

.1s near 1, yetin both cases the predlctlon is not-very

good. in the fr’tst instance, the predicted grades are
consistently "too low; in the second they’ are-
systematically tog low for low- ranklng students and-’

v o,

too high for hngh rankl-ng students. Thus, a large..

- cross-validated r does not guarantee success in.

'Y

prediction. A low value of.cross-vdlidated rwru indi- ¥

cate -poor. predlctlon .however,
-_predncted and "actual’

because .if the
"grades have- little- linear.

relationship. they cannot be very close tt/o each

other. ¢

Al
14

- - ' ' ‘
A ]ustlfncatron sometimes . advanced for the

zcorrelationg coefficient is that r- measures the |,
- propartional decrease in squared error from that .

which "Would result if the meam grade were

predrctedjor each student. Similarly. r takes into .

~account the effect on prediction due to the |nherent
vanabrlrty of students gradgs. '

-

"

Actual grade :average.Y

Y

}fgure 1. Two sstuatlons n which cross- Varrdated rglves a false |nd|cat|on of,predlctlon qualtt

-
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_The prednctlon equations and €ross- validatiQn’ computed -by hand. In ‘all cases,c the cross- -
statlsucs for pach college .were computed by a velidatiOn statistics. for each college were within
-custom prog(am using t_he IMSL subroutine , *.001 of each other and-in amajorlty of casesthey
package (IMSL, 1977). The’program was tested on. * were w;thm + 0001 o - .
* - data from three colleges-over a three-year period. . ' '
"~ Every computation on these*data was compared _The Cross- valldallon statistics from each college '

with one ob_telned from the SPSS -statistical X weres'ummanzed through SPSS routines. The data- .
package (Nie, Hali' Jenkins, Stembrenne(, and 'were weighted to také into account the dlfferentlal .
B.rent, 1978Y and. where feasible, with one’* . sampllng rates in the vanous strata. .

. . . - . e . L . - - -
. 3 . . .

0 T - Y
L ' . . Results
. 1 ‘—_, -, ."'.‘ . -/ . ‘ .’. . X ._-. .. Y
The results of the analyses are displayed in Tables period, there is no marked increase or decreasé‘in‘- .
3a-3d. 4a-4Y4, 5, and 6. They indicate that for any of the three statistics for the four kinds.of
Stadents as a whole (irréspective of theyy college) " predictions. For the ‘T, Index, MAE for the ‘totg]
the accuracy of” all four kinds of prediction group of students is about .57, P20 is .22-23, and r
equations- was quite stable over the four- -year  18..48-.49. For the H Index, there is slightly more
v . *period studied. The same s generally true of the - eterioration over time: MAE ranges from .57-.60,
"+ accuracy of the prediction equations for colleges, 20 from .21-.23, and r. from 49-.51. The THIndex
~ althdugh a few individual-colleges do show some prednctnons ll:ave an MAE of .54-.55, a P20 of .23-. 2n)o
* B istability ' : and an r of .55-.56. The eight~variable regreSS|o
L ' . -.equations showed vnrtually the same resulis: ‘MAE

. Tables 3a-3d display the crgss-validation statistics . from .53- 55, P20 from .24-.25, angd r from .55-56. .
. ‘tor all students lythe samplg. Over the four year. ' ' i

L . . ’ s
4 ”

< . _ : S X ' .o
: o , - TABLE3a ‘e ’ I
[ Accuracy of Predlcllon of 1976-77 Student Grade Average SR . :
L from Equallons Developed in Years 72- 73 through 1975- 76 L .
. .o . (T'Index— ACT Test Scores Only) a .
R . Lot j‘,""_..—_%._- 2 - —
_ . ' Cross- vali dation = ° — Year m which _prediction ‘equation was developed
- Group _ + . statistic .- 197273 , l§73 74  1974- 75 ~1975-76
e~ TN T : — P A
Tota groue .MAE . - 57 3 57 5 . 57 ’
] ' ~ P20 .23 22 23 23
. . Nor 48 - _ '.48 o 49 " ~ .4.9
- o . _ | _ L Y
' * Males . -+ MAE 61 : - .61 T . & .60 61
' P20, T2 20" / 21, . . 2
LA o . . - d
for ' 43 _ 43 43 . .43
Fermales . §MAE \ C 56 585 . .. - 585 .55 &
f P20 . c2 & 2 .23
SN L7 53 T 50 51 51
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[} ,. “o...‘-?.._‘ ) ) \‘ .. | .. IABLESb . .:._;‘ -.} . ) . o . ‘. Co
T ST i Aecuracy of Predlctto ‘of 1976-77 Student G;ade Average - e, ‘\ .

_*"‘,:-..-"; s trom EQuatlons Developbd in Years 1972-73 through 1‘75-76 i -
R Cot H lndex—ngh School Grades Only) s o ’.

~
-

R S S .j_ Cross-validatlon o Year ln which i)reqtctlon equation: was cgleloped

Group™ "+ .. . statistic : ..- 1972—73 e ,1973.74 1974 75 0 1975-76

— : e $ .‘-' : 2 MK . 38 ] . - _4 l ) . * hd -
- Totalgroup, . ;<" ~MAE 4. ‘ % *60 .o 59 .+ 57 .F Y A "’ )
DL - N . Y e _ . _ . G - - > . .
~ : “ P . - K S '-Q .‘2; . ° L) ;?. ) \L 22' ., > R z? *
“ * r 4 _ .50 :
o Gl T v e .
Males eva ' ¢ MAE . 62 7 i - ..60 60 ;
L P SR P20 2 R0 el 227 o2
. -~ T ' 48 . 4 _. 46" - 48 .
* '} Femalés MAE a7 57 55 54 54

C

%

* v ‘ . - _,_.‘ - e Lo -t .- . .
Foeosa T T : TABLE'3 - -

. Accuracy of Prediction-of 1976-77" Student Grade Average D .
SR trom Equat’iohs Developed in Years 1972-73 through 1975-76 = - o I

’ , a’»"f_. ,“; | (TH Index_) ' _ \’\. ]
g g E A ._ _Crosi-validation - " Year in which prediction equation wes developed K ‘_.- ‘
- +Grotip e . \gtatistic -, " . 1972-73 . 1973-74 197475 1975-76~ - >
. ) \;: l-_ L b‘ L t | | Py V ) | K Ve .-
. Tofakgroup . V.- s MAE T 55 © %5, 54 - U540
o %P0 - 23 .. 23 % 24 24 -
‘ Ao r 55 . 55, Q" 86 ., 86
, oMales . . MAE T s8 590 «v@g . .58
W e T . P20 o ‘..22}( 22 23. 23
N ot ' : ’ ] ) ° ‘ . . R

8 e N 500 50 4. 50 ¢ 5

. , c . ” . °
w N - » . . .
ro. <. . Lt - . . . .
' 7 “MAE." ‘ - S : 52 ¢!

Females , - | _ 52. . s82. . 52
L. e P20t 24 - 24 .26 25
F O A .t 88 0 58 59 . .. 59.




' P20 however,

}\ L TABLE .
~ Acéuraty of Predlcllon of 1976-77 Sludenf Grade Average S

3.

- 57 Y : - .59 . 59

! lrom 'Equations Developed in Years 1972-73 through 1975 76 NEE | ';\-'
-
. . (Elght-Vanable Mulllple Llnear Regresmon) '
= /‘ - il ‘3: .
. . h Cross-vali d&ion Year in. vv)\ich predlcllon equatlon was developed
Jdroup’ Cstatistic | 1972-73°  1973-74 1974-75 - 1975 7?
* Total group . MAE o850 ey T 530 7 54
. . . ® A - . B
- - P20 .24 24" . 25 ¥ 24
. ‘ _ WK - e .
r 55" 55 56 . .56
~ Males - - - MAE | 59 - B9 . s8. - 58
P P20 4 22 . o280 23 T vt
_"' oo 50 . 50 50 51°
Females . - - MAE - 53 52 . . 51 51
~ P20, 24 25 267 .25

. : g y

" The T Index predlcl:ons were somewhat more *

stable over time than the H index predictions. The
reasons for this cannot. be easily determined, but

could bé related to changes in high schoolY

'_.curruculum or inflation in high schopl grades. -

\_/
Although the H Index r's are sllghlly but constantly
larger trLan the T Index r's, thre statistic§ MAE and
P20, indicate that, -on, the average, the T. Index
Tesulted in slightly better predictions than did.the H

Index. That the H Index r is larger than the T Index r

IS consuslenl ‘with earlier publfshed research (ACT
Téchni¢al Report. 1973). The.results for MAE and

~“sityation illustrated in Figufes 1a and 1b occurred
|n many of the colleges

. Further examination of the predlcllon errors
revealed, that the H Index predictiops based on the

1972-73,1973-74. 1974-75, and 1975-76 data’ under-'

estimated the criterion on the average by .14, .10,

.047and less than .01, respectively. The T Index

- predictions based on data _h‘orn these four years
often ovgrestimated the-criterion, but by an average

- of only .05, .05, .05, and :03, respectively. Thus, the
H Index tended to underestimate th¢ criterion-and

L

suggest that- something like the
~ predictions (ACT Technical Report, _19]3)

- average henefit

-
4

-the amount of underestimation. increased with the’
age -of the prediction equation. The T Index tended
to overestimate the criterion, but by a’ falrly ,

conslanl and small @amount over lnme '

Y. . oM ¢

.

‘Prediclion equalions developed for males and

females -separately show. the same stability in
quality as the total group equations.’ The
predictions “for Iemales were somewhat more -
accurale (eight-variable multiple regresslon MAE =
.51-.53, P20 = .24-26, r § .57-.59) than the predic-
_tions for males (eight-variable multiple regression
MAE = .58-.59, P20 = .22-.23, r =.50-.61). This result
is consistent: with earlier analyses of ACT grade

P . b ¢ B

It ‘should ‘be noted that' these results pertain to

separate-sex prediction equatlons rather-thanto.a =
- total grdup ‘equation. The cress- valldauon results

- for” predlcllons ~made from 'combined-sex. equa-.
. tions; -however, are vnrlua]ly identical to those
“for predictions * made from the separale-sex,
equations. This would indicate thaf there-is llittle
in developing separate-sex
‘equations. : o \f ,




. Tables 4a- 4d display the college Enedlans of the - measures of predlotlon quallty for individuat * °

cross- vahda'tlon statistics. The .numbers in this - colleges. The same gtability |n p;pprctlon qualn}y ,

table show that measures of prgdlctlon quality far * over the four year‘s is evident”

2

Group
Total group

Males
f \\J

Females

. Group

Total gr,o.u,p_

Males

‘Females |

Ny

. students across ali. colleges are also tYplcal of the . o . e
) . TABLE 4a s L
Medlan ‘College Cross Valudatlon Statistics for Prediction Equatlons _ C ’
. Developed from Data in Years 1972-73 through 1975 76 o Y

(T lndex-—ACT Test Scores Only)

-
»

- - — — ———
' Cross-validation Year in which prediction equation was developed

. statistic . 1972-73 . 1973-74 1974-75 1975-76
MAE . 55 ., 586 . - 85 - .'.55
P20 s 28 .23 220 22
v sT .o a8 48 48 . 48
LomaE 60 6 60 60
P20 _ .22 244 w220 . .20
ro 44 4 42 44 . .42
" MAE -, 54 s4 53 54 -
© P20 / 23 24 - 2 23
! _ roo .50 ’ 52 o83 51
r - ~ TABLE4b t - "

Median College Cross-Validation Statistic§ for. Prediction Equations
Developed from Data in Years 1972-73 through 197‘5 76

(H lndex~Hngh‘School Grades @nly) r

-

$

PR §

e :-.T.,‘.-_-‘... : , ‘ . . . - — - .
Cross-validation Year in which prediction_equatloo was developed |
S/ statistic . . 1972-73 7 1973-74 -1974:75 . 1975-76
MAE . 58 . 57 60 54 -
P20 - SRS . \.2’1 .2 .23
ro- - 48 80 - 49 .. 50
MAE 60 ' . 62 ° 59 59
P20 . - 200 20 21 0 22
re L 45 a1 45 . .48
MAE . 87T . - 54 53 - . 53
P20 21 . .22 24 . . 23
P . 54 . 53 54 55
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LA’ . A N
. : SR . TABLE 4c ~ o .
- "+ Medidn College Cross Validation S&atlstics for Predictlon Equations .. -
‘ S Deﬁeloped from Data in Years 1972-73 through 1975-76 ~
A AR (TH Index) | t’ e e
. —— ."‘ : - A—t' — ¢ - M £ . _ —
. 4 t. T '- y
o o R ss-vali d a.tlow | Year in whicﬂprediction equatnon was developed
Groyp’ - - T statlst’lc L 19_72 -73 . 1973-74 ' 1974 75 1975-76
_‘_:'.-" N AR < M K h 1 S e L
g, . '_» . - . ) - o * R ) . v N
Total grou‘p / Al - MAE .53 .54 .52 - .52
R -7 ] 24 33 24 L 24
SRR rooo . .55 56 56, 56"
Males - -+/ ' °  MAE . 56 59 . .56 .56,
P P20< ' ) 22/ 2 < .. .23
" T [ U U 54 . 53 .85
Females Y. MAE © 52 st .50 - 50
| P20 24 ,24 25 24
_ I 58 % " .60 60 - 59
L B v . A )
‘ . . € ] . %
; o '/, [ > ”
K | TABLE 4d
- Median College Cross- Valldatlon Statistics for Prediction Equations , )
o, Developed from wta in Years 1972-73 through 1975-76 :
S Y
L (Eight- Varlable Multlple Linear Regressnon)
t’ _ : 'Cross-vali dation ) A  Year in wh_iqh. predicgion_equa!jon was developed.
. Group statistic 1872-73 .1973-74 1 1974-75 1975-76
- - —_— - 7 - 1 ] I N
. - R . . . ,/ B
Total group ~ ‘MAE + -~ .53 53 52 51 )
P20 24" .24 L .25 25
4 ' 54 55 . .§6 o .56 -
o . " ’ . . L. N o
- Males : MAE .57, 60 - .57 .56 .
o L P20 21 21 . 21 .23
" /"'/ r .52 51 ’ .51 .51
Fermales MAE 52 51 . 50 52
P20 25 « . .25 26 125
¢ ‘ oy . . 57 57 . .59 . .58
et — - — ‘ : o 7_/,
’ ) . * . ". .
_ : : Lt _ 5
12 . 16 A N g.-:_ K E
o ” . A . :.
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' T'alale 5 presents a frequency dlstrlbutnon of MAE - .1973-74, and 1972 73 .The results lndlcate that tor .
for the dight-varjable regression. among colleges . most colleges;s MAE is quite stable Irom yeayto
o forthefouryears\étudned For about 72%-78% of the Jyear. The number of college with & larger }&/AE
; ..colleges,the MA

4

Is 0.60"or less. Thus, the MAE . from 1974-7% prediction equations than from 41975- &
reported in Table 3d for students over all- ‘collegesis - 76 prediction equations is approxnmate“Iy the{ same .-
Mairly - typncal of the MAEs in mo%t colleges |nd|- - as the number of colleges with d smaller MAE from‘ o
vidually. For a _small, p"ropomon ‘(2%—4%) of. . . 1974-75 prediction equatidns than from 1975-76 ‘- &
. calléges,- MAEs |p the range 0.80-1.10 occurred. - equations. Moreover, about 99%. of the dlftere’nces‘
. 4 . ~'m’MAE are in the'range -.10 to +.10, Siij fitly moré

The reLatrye stability of the quality of predictions ‘colleges , have a larger MAE fro ” equations -
over all students and colleges could mask developed®in 1974-75, 1973-74; or. 1972-73 than

instability in particular colleges. Table 6, which - 1975- 76, but e’ dlfferences in MAé are concen-
addresses this issue, Is a frequency distribytion of - trated in the range, of - 10 to Op In summary, the
the ‘differences between MAE for eight-variable - MAE for over-30% of the colleges/remains stable, .
. .multiple regression: equatrons developec{m 1975-76 even over a perlod of four years ' - ;
.= and MAE for the equations developed in 1974-75, - | ) o .‘ '_ o - .
. . . . . - . ’ ' ..-'.'. u ’
) Bl i ’ ;
! ! . o
- . '\ ] i \
-~ T | ~ TABLES ’ oo -
' ot Propo'rti_on'ot Cc;::ges with Various Ranges:of Mean Absolute Error ) '
. ~ in Predicting 1976-77 Freshman Grade Point Average :
(Elght -Variable Multnple Lrnear Regressloh) '
’ .Year in which prediotio‘n equation w#s develobe_ct, _
: Range in MAE - . 1972-73 - 19%3-74 } _1'974-75& - 1975-76 e W
00,01 ‘ 00 00 0 00 | 00
“ ( 02 T . - .00 : .00 o gg s 2 .00
02-03 - ~a , .00 ' “.00. o . .- .00 ,
03-04 . - - o .07 . - 12 .09,
04-05  *v. - 31 S T -29 b otoBe
05-06 . I Loee .34 34 - 37 33 .
06-07" ) : 18 21 .15 : 13 7
. 07-08 ' a S .. 0 . .05 - .06 o 05 - -
08-09 _ B ' Q2 02 .01 ' 02,
* v 09-10 : ' . 00 - ..,00 .00 _ ) IR
10-110 o . .00 , .00 S0y 01
. : k ‘ .. . . / .‘".
- -( :
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\hnge of difference in I‘AE

iy

’ _;'-?.‘"' TABLEB S
v - .
¢ tablllty of Mean Absolute Error across Four Years“ PR .
Propohion; bt Colleges with Various Ditferences in MAE from - ‘i Tg
/1975-76 Equgtlons ‘and MAE from Equations Developed in Earllor Yettrs. .bl b “
(Elght Varnable Multiple Linear Regressmn) BEUEREE L _' .

. ‘e R
»

from 1975-76 equatlone and.

S . . L AR

Earller year in which predlcﬂon was developed

AE from older equatftm

\ . ' . A
The sta'bll
scores anél high school grades was investigated for

ot predrctlen equatlons based on ACT .

a stratifigd” random sample of* 260 colleges that

participated in the ACT Research Services during.
the peg}od of 1972-73 .to
predlctldn equatlons for.

calcul

each college were

~ *1974-75.-and "1975-76 and applied to' 1976-77
Prediction errors - for. 1976 77 grade -

.

fresh '.
_aver 5. were then summarlzed

lf\?. . e

\ The results inditate that ‘for most - students and

colleges the quality of the predlctron equations is
quite’stable over the four years. The mean absolute
error. l;},kprednctron using an eight-variable multnple
" regressjon equation ranged from .53 t01.5§; the pro-

. portrﬁn of students whose predlcted grade was -

withji§::20 of their earneg grade ranged from .24'to
25; “nd the cross-validatéd correlation” ranged
from’55 ta. :56. A similar stability wds noted in the
acy of predictions for males and females
gparate-sex predlctlon equations. ™

=4 . : .

1976-77.. Separate’

o trom data for the.years 1972-73, 1973-74. .

t

3

predlcttons bas high school grades only and

. Showed slightly greater stability over time. The
. mean. absblute error of predictions based on test. -
scores anly was about .57 for the wholeftour year

period.. For predictions based on high school

grades only, it ranged fro,m H7.to .60 over the four -

year perlod

One can conclude from thls study that although

most colleges experlence some change ‘in thgg
" 'students” academic aq;lltles their curricula, or
gradrﬁg practlces over &, period of time, freshman .
grade average can in:mpst cases be. accurately .

edicted using equations which have been in use

for as long as four, years. It is;ACT's policy that

L4

. 1972-73 -1973-74; $1874:75
_ 7 r;;, “ - T - ’j;' - < :

05010 -040 -, -, '+ A 00 00 - ‘ .og\' R
-040t0-030 - i .. .00, Ty, 00 v 00N .
-030t0-0.20 - . 5 i - 00! - 00 .+ ..00
- -8.20t0-0.10 © w7 .06 03 Ty 01
-0.10to 0.00 7 | L 63 69 A .55
~ 000to 810 ¥ ., B .30 28 T 44

010te 020" &~ - = 00 . + .00 : 0. , -
- 0.20 to 0.30 ,,( W . . 01 .00 _ .01 :

0.30to 0.40 3* SR : - 00 " .01 o .00

0.40 to’ osow,‘ o Z .00 . - .00 : ~ .00,

0.50 to pso : . .00 .4 00 .00

> * u .« ¢ £ . & *3. . : ’

« o - ) Sunlmary and Concluslons . ‘ . o d

- colleges update thelr predlctnon equations at least-
~every three years it they. are to receive grade

predictions for future appllcants The data from this .

generally necessary.
revision of equations is hecessary betore the
required date, college

occurred which would necessitate.an early.revision.

l

_ study suggest that moresfrequent® revrslon is not_'
In considering = whether

researchers should, of
course, determine whether - some change <has
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