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tudents are sometimes ,cry' critical
of aptitude and admissions tests,
which they say focus on trivia, ask

tricky questions, and are not relevant to
what is taught in schools. But such
criticism is easy to dismiss. Who would
expect students to be objective about
tests that can limit their educational
options?

Recently, however, several educa-
tional researchers have joined students
in criticizing aptitude and admissions
tests. Slack and Porter (1980) charged
that scores on the Scholastic Aptitude
Test, the most widely used of all such
tests, can be influenced substantially by
coaching programs and that the test is
not very good at predicting college
grades. Jencks and Crouse (1982) con-
eluded that tests such as the SAT do not
measure what we normally mean by
"aptitude" any better than do conven-
tional achievement tests. SAT scores
appear to be just as dependent on home
environment and school quality as are
scores on conventional achievement
tests. And SAT scores are not better
than achievement test scores in predict-
ing success in college and adult life.

These critics of aptitude testing have
taken on one of the important rites in
American education. Every year mil-
lions of students take such tests as the
Scholastic Aptitude Test, Graduate Re-
cord Examination, and the Law School
Admissions Test. And more than
50,000 students each vear enroll in
commercial coaching schools to prepare
themselves for those tests. Many more
students take coaching courses offered in
their high schools. One survey estimat-
ed that one-third of the private and
public schools in the Northeast offered

some sort of SAT preparation course the other halnd, stated that the SA'I' and
(Aldermia and Powers, 198(i). similar tests are largel! resistant to the

Teachers and school administrators effects of drill anid practice. The trustees
are naturally interested in knowiig of the College Board, for example, rc-
more about the best ways of preparing ported that the average increase to be
students for tests. Questiolns loom inp on expected from intensive coaching on the
all sides: SAT amounts to less than I standard

* Can performance on aptitude tests deviations, or less than ten points oin the
be influenced bv coaching programs? SAT score-scale of 200 to 800 (College
Are aptitude tests less coachable than Entranlce Examnilationl Board, 1968. p.
achievemrnent tests' 4). They therefore siewed coaching pro-

* low much coaching is optimal? grams as a waste of time and imoncy.
* What sorts of programs offer the T'lhere are at least two reasons for

best preparation for the tests? these incoisisteicies iii conclihsiolis
* In order to ensure equal access to One is that different rcviewcrs lasXe

coaching, should schools develop their looked at different parts of the literature
own coaching programs ()Or should they ofn coaching. None of the asailable
encourage enrollment in commercial reviews has come close to including the
courses? I entire range of relevant studies. Allother

Reviews of research and evaluation problem is that reviewers have not all
findings often investigate these ques- analyzed study results with objective.
tions, but the reviewers have not statistical tools 'The use of such obicc-
reached a consensus on coaching pro- tive methods forces rexiewcrs to put
grams. Vernon (1954) summarizing the their notions to a quantitative test. Rc-
findings of a number of British experts viewers who use less formal methods
in one of the first reviews of thts area, often see what they expect to sec in a
reported that the average effect of coach- collection of results.
ing and practice was to increase aptitude Recent research syntheses that we
scores by nearly .6 standard deviations, completed recently at the University of
equivalent to nine points on an IQ Michigan were desigiled to overconie
scale. Vernon pointed out that such an these major problems (Bangert-DLrowns,
effect could be achieved in a remarkably Kulik, and Kulik, in press, Kulik, Ban-
short time, usually between three and gert-Drowns, and Kulik. in press; Kulik.
nine hours, and recommended that all Kulik, and Bangert-Drowns, in press)
students be coached. Later reviews, on The primary goal of our project was to

evaluate the effectiveness of coachiing
for aptitude tests. But to provide a con-

Robert L. Bangert-Drowns is Research text for interpreting our major results.
Assistant, James A. Kulik is Research we also included in our analysis studies
Scientist, and Chen-Lin C. Kulik is of practice on aptitude tests and studies
Assistant Research Scientist, Center for of coaching and practice on achievc-
Research on Learning and Teaching, ment tests. The pool of studies included
The University of Michigan, Ann Arbor. in our analyses was thus unusually
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broad. In anal zing our results. we used
Glass's ( 19-6) mncta-analtic techniques.
which he developed to improve the
reliabilih, and obiecti-ih of research
reviews.

Method
We located the studies for our analyses
through computer searches of the cdu-
cational literature. Iorth studics con-
tained results on practice or retest ef-
fects; 38 studies contained results on
coaching for aptitude tests, and 3=) stud-
ies contained results on coaching for
achievcmcnt tests. In the practice stud-
ies. investigators gave students practice
tests--either parallel or identical to a
criterion test-and then mcasured gains
in scores from the practice test to the
criterion test. In the coaching studies.
investigators cxanmined programs de-
signed to raise test scores by teaching
students relevant infornlation or test-
taking skills. The coaching programs
covered such things as familiarization
with test instructions, training in
"testwiscness," relaxation or anixiet-re-
duction exercises. and rceices of the
content covered in the tests.

The studies included in the anlalyses
differed from one another in experilmen-
tal design and in other key features. \We
created categorical -ariablcs. similar to
those used in pre-ious mecta-anaalyses
(Kulik. Kulik, and Cohen, 1980), to
classi&f the studies according to such
features. We used Glass's index of effect
size ES to transform effects nmeasured on
different tests to a conmnlon scale (Glass,
McCaw, and Smithl 1981). Glass's in-
dex gives the number of standard-desi-
ation units that separate the group aver-
ages being compared

Effects of Practice
The size of practice effects turned out to
be a function of three factors. 'he first
of these was the similarith of the practice
and criterion tests. When the hto were
parallel forms of the same test, the effect
of one practice trial was to raise criterion
scores bv .23 standard dev iations. When
practice and criterion tests were identi-
cal, the effect of one practice trial swas to
raise criterion scores by .42 standard
deviations.

It is possible to express these effects in
more familiar terms. T'he standard devi-
ation on most IQ tests is 15 points. and
the standard deviation on most achieve-
ment measures is approximately ten
months on a grade-equivalent scale.
The gain from one practice trial on a
parallel test is. therefore, approximately

three IQ points or two months in grade-
level achievement; the gain from a prac-
tice trial on a test identical to the criteri-
on is approximately six IQ points or four
months in grade-level achievement.

The second factor that influenced the
size of gains on the criterion swas the
number of practice tests taken. Effects
increased regularly w ith increasing
amounts of practice-for both parallel
and identical forms of practice tests and
for both aptitude and achieviement tests.
With practice on parallel forms of an IQ
test. for example. the gain in measured
IQ would be approximately three IQ
points after one practice test. approxi-
matcly sceven IQ points after four prac-
tice tests. and approximlatel 11 IQ
points after seven practice tests.

A third factor influencing results of
practice swas the ability level of the
students tested. Higher abilit\ students
gained more from practice than did
other students. The relationship be-
thcen abilith and gains from practice
\was especially clear when the practice
was on a test identical to the criterion.
but it was also noticeable iwhen practice
was gi\cvn oil parallel forms of a test.
Higher ability students are apparentl!
able to grasp the lesson from a simple
practice test more easil- than are lower
ability students: loss abilit students max
need more explicit coaching.

Coaching for Aptitude Tests
Coaching affected student performance
on aptitude tests, but the size of the
effect was a function of two major fac-
tors. The first of these was the test oi
which students were being coached.
Coaching programs had different effects
on the SAT than they did oil other
aptitude tests.

The second factor that affected studs
results was the experimental design used
in the stud!. Solme coaching studies
used posttcst-onlv designs. whereas oth-
ers used pretest-posttest designs. In the
posttest-only studies, no pretesting was
done, and the difference in posttest
scores of the coached experimental
group and uncoached control group iwat
used as the effect of coaching. Pretest-
posttest studies were more elaborate in
design. In these studies. a pretest was
given to both groups before the begin-
ning of the coaching program. and then
the posttest "was given to both groups at
the completion of the coaching pro-
gram. The difference in gains for experi-
mental and control groups was taken as
the effect of coaching alone. Pretest-
posttest studies sometimes sield larger

estimates of effect size than do posttest-
only studies because the pretest ma!
sensitize members of the eperimental
group to the treatment.

Coaching for the SAT. All 14 studies
of SAT coaching used the prctest-post-
test design. This design usually- icids
the maximum estimate of the size of an
effect because the treatment effect ma
be accentuated by sensitization from the
pretest. \Vc found. luwcver. that
coaching effects were small on the SAT.
Improvement from pretest to posttst
averaged .36 standard deviations for the
experimuental groups and .21 standard
deviations for the control groups. The
difference beht-el these twho gains. .I *
standard deviations. is the effect attribut-
able to an SAT coaching program. TlK-
effect is equivalent to I * points on 'ithe
SAT scale from 2(H0 to 1WK.

Although most SAT' studies found
small effects from coaching. a few' stud-
ies produced impressive results. A well-
designed studs by Evans and Pilke
(197=3). for example. yielded sizeable
coaching effects. The study was carried
out bh ETS researchers who were thor-
oughlv familiar with the SAT items pool
and who des-eloped special coaching
materials for specific item Ihpcs includ-
ed in the pool. The Fcdcral Trade
Commission's 1979) coaching studs
also found reasonabli strong gains for
students enrolled in the coaching pro-
gram offered by the Stanles H. Kaplan
Educational Center.

Coaching for other aptitude tests.
Seventeen of the studies of coaching for
aptitude tests other than the SAT used a
pretest-posttest design. Improvement
from pretest to posttest averaged .6
standard deviations for the experimental
groups and .25 standard dcviations for
the control groups. The difference be-
tween these thso gains. .51 standard
deviations, is the effect attributable to
coaching alone. The seven studies that
did not use pretests .ielded a significant-
l! lower estimate of the size of coaching
effects: scores of coached and un-
coached groups in these studies differed
on the average bv .27 standard devi-
ations. On the basis of all 24 studies. sIt
estimated the effect of coaching to be
.43 standard desiations. This effet is
equivalent to a gain in IQ of approxi-
matelc 6 points.

Coaching for Achievement Tests
Coaching programs for achievement
tests were evaluated using both pretest-
posttest and posttest-onlv designs. The
average effect estimated from pretest-
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posttest studies Ibased oli the differencc
in gains of experimrnental antid control
groups) s-as .32 standard desiationrs.
The aserage effect estimalted from the
posttest-onl studclies ssas .I. ()n the
basis of all 3i) studies. the aserage effect
of a coaching prograrn ssas to raise
performance hl .25 standard de-iatilns.
or approximatel- hto or three nmlnitlhs
on the grade-cquRisalciit scale. Ihis ef-
fect ssas produced bh a coaching pro-
gram of aserage lengtlh. Lorger coacl-
ing programs produced greater gains oni
achievcmclnt test scores, shorter pro-
grams producedl smaller gains. No other
studs feature influenced the outcomne of
these coaching sticlies.

Summary and Conclusions
Effects from simple practice xcre stir-
prisingly strong. 'hlie effect fronm a single
practice trial on a test parallel to the
criterion s as a gain of approximatel.
.23 standard de-iations. three IQ points.
or two montlis on a grade-equiialent
scale. Gains wsere greater ith addition-
al practice trials Oi parallel forims of a
test. And gains ss ere much greater x- hen
practice was pro-idled on a test idenltical
to the criterion. In addition, the size of
the practice effect wsas a function of
student abilit!. wsith hsigh-ahilit stl-
dents gaining mrnre fromi practice than
did lon-abilih students.

Coaching programs also produced
fairly good results on most aptitude tests.
even when the coached students did not
take a practice test or pretest. Coaching
without practice raised aptitude test

scores h .27 standard dcieiations,
roughls cqui-alclit to aibout four points
on an IQ scale Coachilng with practice
raised aptitude test scores b .76 stall-
dard deviations, cquRisalent to approxi-
matcl\ I1 IQ points. Abouit onc-third of
this gain could he attributed to practice
proVided by the pretest ianl txso-tlirds to
the coachiring program.

Coaching progralils for thce SA'l had
to hce considered scparatels from other
coachiing prograns. These programs
had their onii characteristics, andfl tlie
produced tileir oss I outcomes. Eor most
SAI' coaching progranis these outconies
were not imprcssisc. TI he a\crage
coaching effcct Nsas scakcr. in fact. than
the effect of a single practice test gis-cl
under standard conditionls. And vet it is
not clear that the S.A\' is coach-proof.
ETS researchers ith cxteniisie knowsl-
edge of item formnat swcrc ablle to pro-
duce dramatic changcs in scores on
specific item t!-pes. and Staile! Kap-
lan's w cll-knoswn coaclhing programi also
seems to produce fairl! iniprcssise
changes in SA'I' scores.

Finall, achic\cimc nt tests an(it apti-
tude tests seerl to be equally susceptible
to influence from programs of special
preparation Practice effects sere ap-
proximately equal on the two kinds of
tests. and the avcrage coaching effect on
an achievemcent test fell betsseen the
a\crage cffcct for the SAT and the ascr-
age for all other aptitude tests. TIhcse
results may be important to those A ho
have argued that schools should rise
achic\cment tests rather than aptitude

Highlights from Research on
t he Effects of Coaching for Tests

In general, coaching improves student scores on achievement and aptitude
tests-including the SAT--but not very much. While the SAT is not invulnera-
ble to coaching programs, only a few students have found impressive results.

Coaching produces the following average gains:
* On the SAT, .15 standard deviations, equivalent to 15 points on the SAT

scale of 200 to 800 points.
* On other aptitude tests, .43 standard deviations, equivalent to a gain in IQ

of approximately six points.
* On achievement tests, .25 standard deviations, or approximately two to

three months on the grade-equivalent scale.
Regardless of which of the three types of tests students are coached for, gains

are greater when students (1) are given a pretest prior to coaching, (2) practice on
tests identical to the criterion tests, and (3) practice more, on a regular schedule,
for a longer period of time.

In addition, high-ability students gain more from coaching programs than do
lower ability students, who may need more explicit instruction.

tests in their school admissions deci-
sions. Achievemcnt tests can no longer
be dismissed as unacceptably open to
influence from progralns of special
preparatioln.
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