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Introduction
For students planning to apply to a
four-year college, scores on standard-
ized admissions tests — the SAT I or
ACT — take on a great deal of impor-
tance. It may be the quality and quan-
tity of an applicant’s high school
coursework that receives the closest
scrutiny at the more prestigious insti-
tutions, but these are cumulative indi-
cators of performance. Standardized
admissions tests, by contrast, are more
of a one-shot deal. Such tests are blind
to a student’s high school record —
instead, they are intended as an inde-
pendent, objective measure of college
“readiness.” For students with a strong
high school record, admissions tests
provide a way to confirm their stand-
ing. For students with a weaker high
school record, admissions tests pro-
vide a way to raise their standing. A
principal justification for the use of the
SAT I and ACT in the admissions
process is that such tests are designed
to be insensitive to the high school cur-
riculum and to short-term test prepa-
ration. If short-term preparatory
activities prior to taking the SAT I or
ACT can have the effect of signifi-

cantly boosting the scores of students
above those they would have received
without the preparation, both the
validity and reliability of the tests as
indicators of college readiness might
be called into question.

There is an emerging consensus that
particular forms of test preparation have
the effect of improving scores on sec-
tions of the SAT I for students who take
the tests more than once. That such an
effect exists is not under dispute. The
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actual magnitude of this effect remains
controversial. Some private tutors claim
that their tutees improve their combined
SAT I section scores on average by over
200 points. Commercial test prepara-
tion companies have in the past adver-
tised combined SAT I score increases of
over 100 points. There are two reasons
to be critical of such claims. First, any
estimate of a commercial program effect
must be made relative to a control group
of students who did not prepare for the
test with a commercial program. If test
preparation companies or private tutors
advertise only the average score gains of
the students who make use of their ser-
vices, the “effect” of this preparation is
misleading. A second related problem is
that students are not assigned randomly
to test preparation conditions but self-
select themselves into two groups, those
receiving the preparatory “treatment”
and those receiving the preparatory
“control.” Because the two groups of stu-
dents may differ along important char-
acteristics related to admissions test
performance, any comparison of average
score gains that does not control for such
differences will be biased.

When researchers have estimated
the effect of commercial test prepara-
tion programs on the SAT while taking
the preceding factors into account, the
effect of commercial test preparation
has appeared relatively small. A com-
prehensive 1999 study by Don Powers
and Don Rock published in the Journal
of Educational Measurement estimated
a coaching effect on the math section
somewhere between 13 and 18 points
and an effect on the verbal section
between 6 and 12 points. Powers and
Rock concluded that the combined
effect of coaching on the SAT I is
between 21 and 34 points. Similarly,
extensive meta-analyses conducted by
Betsy Jane Becker in 1990 and by
Rebecca DerSimonian and Nan Laird
in 1983 found that the typical effect of
commercial preparatory courses on the
SAT was in the range of 9-25 points on
the verbal section and 15-25 points on
the math section.

One of the most remarkable aspects
of this line of research has been the lack
of impact it has had on the public con-
sciousness. The proportion of test-takers
signing on for commercial test prepara-
tion shows no signs of abating, and many
companies are now expanding their

efforts into online test preparation. Fur-
thermore, the widespread perception
remains that students participating in
commercial test preparation will improve
their test scores dramatically rather than
marginally. One explanation for this phe-
nomenon may be a certain degree of sus-
picion regarding the motivations of those
who have found small effects for com-
mercial test preparation. Most
researchers with access to student scores
from the SAT I and ACT are themselves
affiliated with the companies designing
the tests. Faced with conflicting mes-
sages about the effectiveness of test
preparation, the public may choose to
embrace the more optimistic one.

Having no affiliation with either com-
panies that test students or prepare stu-
dents to be tested, I am throwing my hat
into the ring with an analysis based on
data taken from the National Education
Longitudinal Survey of 1988 (NELS:88,
hereafter referred to as “NELS”). NELS
tracks a nationally representative sam-
ple of U.S. students from the 8th grade
through high school and beyond. A
panel of roughly 16,500 students com-

pleted a survey questionnaire in the first
three waves of NELS — 1988, 1990,
and 1992. For the purposes of this study,
the relevant sources of information are
specific student responses to survey
items, high school transcript data, and
standardized test scores collected dur-
ing the first and second follow-ups of
NELS. All of the NELS proxies for stu-
dent performance used in this study,
including variables for PSAT (essentially
a pretest for the SAT), SAT, and ACT
scores, derive from transcript data. Prior
to 1993, the SAT I was known simply
as the SAT. Because the data collected
in NELS come from before 1993, I shall
refer to the test as the SAT instead of
the SAT I.

The NELS Data
Figure 1 presents a flow chart that details
the sample of students used in this study.
The target population in NELS is not
those students taking the SAT or ACT
in American high schools  but rather all
American high school students who

1990-92
Panel

14,617

Took PSAT
4,891

Took SAT, no
PSAT
1,674

Took ACT, no
PSAT
2,006

Took no tests
5,817

Took only PSAT
557

Took
SAT &
ACT
328

Took ACT and
PSAT
2,471

Took SAT and
PSAT
3,618

Took
SAT &
ACT
1,198

POP1= 4,891
•  less those not responding to

NELS prompt on test
preparation activities

         = 4,730

POP2= 3,352
•  less those not responding to

NELS prompt on test
preparation activities

         = 3,221

POP3= 557
•  less those not

responding to
NELS prompt on
test preparation
activities

         = 499

POP4= 5,817
•  less those not

responding to
NELS prompt on
test preparation
activities

         = 4,454

Figure 1. NELS:88 sample populations considered in analysis.
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could have taken either the SAT or the
ACT. Starting from the 14,617 students
who both completed student question-
naires in 1990 and 1992 and for whom
transcript data was collected, there are
effectively four sample populations: The
first consists of students who took the
PSAT and also the SAT or ACT. The sec-
ond consists of students who did not take
the PSAT but did take the SAT or ACT.
The third consists of students who took
only the PSAT. The fourth sample pop-
ulation includes students who took none
of the tests.

The focus in most past studies has
been on those students in the first sam-
ple population for whom there is a test
score before a subsequent test prepara-
tion treatment is introduced. It may be
the case, however, that test preparation
activities are actually most helpful for
students in the second population who
have not had the prior experience of tak-
ing the test. Finally, the third and fourth
populations of students are of interest if
there is reason to believe some or many
of these students had college aspirations
but self-selected themselves out of the
other sample populations because they
expected to do poorly on the SAT or
ACT. In theory at least, if test prepara-
tion activities are effective in the short
run, these are the students who might
have had the most to gain from them.

The test preparation indicators used
in this study were created from the fol-
lowing item in the NELS second follow-
up questionnaire:

To prepare for the SAT and/or ACT, did
you do any of the following?
A. Take a special course at your high

school
B. Take a course offered by a commer-

cial test preparation service
C. Receive private one-to-one tutoring
D. Study from test preparation books
E. Use a test preparation video tape
F. Use a test preparation computer

program

What Are the
Characteristics of
Students Taking and Not
Taking Admissions Tests?
It is reasonable to expect that students
taking admissions tests are more acad-

emically able than those students choos-
ing not to take admissions tests, given
that the former group is planning to
attend a four-year college. This is borne
out by the NELS data. Academic abil-
ity is roughly monotonic as a function of
sample population membership. On
average, students who take admissions
tests perform better on the external tests
of academic achievement taken by stu-
dents in the NELS sample. In addition,
such students tend to take more math
courses while in high school and get bet-
ter grades in them than students taking
fewer to no admissions tests.

The demographic characteristics of
students taking and not taking admis-
sions tests are striking. In the two sam-
ple populations with students taking
admissions tests, 13% and 17% of the
test-takers are black or Hispanic. In the
two sample populations in which stu-
dents did not take admissions tests, the
proportions of black and Hispanic stu-
dents increase to 27% and 30%. Differ-
ences in socioeconomic status (SES)
among the sample populations is also
dramatic. The NELS SES variable com-
bines information on household educa-
tion, income, and occupational levels
into a single index variable for each stu-
dent. Generally, students with high SES
index scores come from more educated,
wealthier, and more successful house-
holds than students with low index
scores. Figure 2 plots the percentages
of students in the top and bottom quar-

tiles of the SES index as a function of
sample population membership. Stu-
dents taking admissions tests are much
more likely to be in the top quartiles of
the SES index; students not taking
admissions tests are much more likely
to be in the bottom quartile.

Although over 6,000 students from
the NELS sample did not take the SAT
or ACT, many of these students
nonetheless indicate that they engaged
in test preparation activities. As Table 1
shows, the proportion of students engag-
ing in test preparation activities is
remarkably similar across the four sam-
ple populations. Among the students
who took no admissions tests and
responded to the NELS prompt regard-
ing their test preparation activities, 8%
indicated that they enrolled in a com-
mercial preparation program, 7% indi-
cated that they made use of a private
tutor, and 40% claimed to have studied
with books. This suggests that a signif-
icant number of students may consider
taking the SAT or ACT while in high
school but select themselves out of these
sample populations because their test
preparation activities are either dis-
couraging or indicate that they will per-
form poorly on the exam. If this is true,
then any study seeking to evaluate the
effectiveness of test preparation activi-
ties using only the sample of students
taking admissions tests is likely to be
biased upward, depending on the num-
ber of students who opt out of such tests

Figure 2. Proportion of students in top and bottom quartiles of SES index.
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after participating in preparatory activi-
ties.

Comparing Test Scores
Without Controlling for
Self-Selection

At this point, I restrict attention to the
4,730 students in the first sample pop-
ulation who have taken both the PSAT
and SAT or ACT and responded to the
survey question regarding their test
preparation activities. It would be
preferable to have data on students who
have taken the SAT or ACT twice when
considering score changes. Instead,
PSAT scores are used as proxies for the
SAT and ACT. This is reasonable since
the PSAT — which is essentially a pre-
test for the SAT — is very similar in
structure to the SAT, with multiple-
choice verbal and math sections. The
scores of students on each section of the
PSAT have a very high correlation
(almost .9) with their scores on the cor-
responding sections of the SAT. The
ACT is different in structure than the
PSAT; however, performance on the two
tests is also highly correlated. The sec-
tions of the ACT most comparable to
sections of the PSAT are the English,
reading, and math sections. Student
scores on the English and reading sec-
tions of the ACT have correlations of .8

with scores on the verbal section of the
PSAT. The correlation of the PSAT and
SAT verbal sections is only .08 higher.
Similarly, student scores on the math
section of the ACT have a correlation of
.82 with scores on the math section of
the PSAT, just .05 less than the PSAT-
SAT math section correlation.

Previous studies have compared raw
scores from the PSAT to SAT by multi-
plying PSAT scores by 10. The same
tactic is taken here to illustrate an
approach commonly taken in the analy-
sis of test score changes. Tables 2 and
3 show the mean and standard deviation
of student scores on the PSAT, SAT, and
ACT. On average, students taking the
test at least twice improved their scores
on the SAT by about 33 points on the
math section and about 27 points on
the verbal section. Without knowing
anything at all about student character-
istics or test preparation activities, one
might reasonably expect the combined
SAT scores for any given student to
increase by about 60 points, just by wait-
ing a year and taking the test again. The
question of interest here is whether stu-
dents who prepare for the test in certain
ways score significantly above this aver-
age. I consider a naïve and then, in the
next section, a less naïve way to answer
this question.

Table 4 compares the differences in
mean PSAT-SAT section scores changes
by splitting test-takers into dichotomous
groupings as a function of their test
preparation activities. A student is cat-
egorized as either making use or not
making use of a particular preparation
activity. Columns 3 and 4 show the
“effects” of each of the six forms of test
preparation — taking a course offered
in high school, enrolling in a course
offered by a commercial test preparation
company, getting private tutoring, study-
ing with a book, studying with a video,
and studying with a computer. By far the
largest effect sizes belong to those prepa-
ration activities involving either a com-
mercial course or a private tutor, and the
effects differ for each section of the SAT.
On average, students with private tutors
improve their math scores by 19 points
more than those students without pri-
vate tutors. The effect is less on the ver-
bal section, where having a private tutor
only improves scores on average by
seven points. Taking a commercial
course has a similarly large effect on

Table 1 — Proportions of NELS:88 Sample Populations
Engaged in Various Test Preparation Activities

Test Preparation Activity* POP1 POP2 POP3 POP4
Special high school course 21 17 15 14
Commercial course ("coaching") 14 12 8 8
Private tutoring 7 8 6 7
Study from books 63 60 48 39
Use of video tape 5 7 7 8
Use of computer program 13 12 10 9

POP1=Student took PSAT and SAT and/or PSAT and ACT
POP2=Student took SAT and/or ACT but not PSAT
POP3=Student took PSAT but not SAT or ACT
POP4=Student took neither PSAT, SAT, or ACT
*Proportions are of students in each sample population responding to NELS
prompt on test preparation activities. Population sizes:
POP1 = 4,730 | POP2 = 3,221 | POP3 = 499 | POP4 = 4,454 

Table 2 — Mean PSAT and
SAT Scores for Students

Taking Both Tests

PSAT SAT Gain
Verbal

439 (103) 466 (107) 27 (52)
Math

489 (109) 522 (114) 33 (58)
Standard deviations in parentheses,
n = 3,494.

Table 3 — Mean PSAT and
ACT Scores for Students

Taking Both Tests

PSAT ACT
Math Math
475 (110) 22.2 (4.8)
Verbal English
424 (98) 22.4 (5.0)

Reading
23.4 (6.0)

Standard deviations in parentheses,
n=2,364.
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math scores, improving them on aver-
age by 17 points, and has the largest
effect on verbal scores, improving them
on average by 13 points. With the excep-
tion of studying with a book, no other
activity analyzed in this manner has an
effect on test score changes that is sta-
tistically different from 0 at a .05 sig-
nificance level. 

Depending on the relative charac-
teristics of the students in the various
test preparation categories, test score
differences as presented above may be
misleading. If the students who have
prepared for an admissions test with a
particular activity tend to be academi-
cally stronger or more motivated than
the students not preparing with that
activity, then one might expect the score
increases of the ‘test prep’ group to be
higher irrespective of the test prepara-
tion activity undertaken. If this is the
case, then estimates of preparation
effects based solely on test score com-
parisons are likely biased upward. If the
converse is true — students engaging in
test preparation activities are less moti-
vated or academically inclined—then
estimates of preparation effects are
likely biased downward.

Most studies have focused on esti-
mating the effect of one specific type of
test preparation, known as “coaching.”
In this analysis, students have been
coached if they have enrolled in a com-
mercial preparation course not offered
by their school but designed specifically
for the SAT or ACT. The distinction
made here is whether a test-taker has
received systematic instruction over a
short period of time. Preparation with
books, videos, and computers is
excluded from the coaching definition
because, although the instruction may

be systematic, it has no time constraint.
Preparation with a tutor is excluded
because, although it may have a time
constraint, it is difficult to tell if the
instruction has been systematic.

Figures 3 and 4 plot students’ SAT
section scores relative to how they
scored on the PSAT. Students who were
coached are indicated by solid circles;
uncoached students are indicated by
empty circles. These scatterplots show
that there is a great deal of variance in
score changes for each group. The asso-
ciation between test performance is
strong, yet many coached students per-
formed significantly worse on the SAT
than they did on the PSAT, and con-
versely many uncoached students per-
formed significantly better than they did
on the PSAT. On average, coached stu-
dents do improve their SAT scores
slightly more than uncoached students.
The question that must be addressed is

whether this difference in means is
being confounded by corresponding dif-
ferences in the characteristics of
coached and uncoached students.

In fact, the characteristics of coached
test-takers differ significantly relative to
uncoached test-takers. Coached stu-
dents are more likely to be Asian and in
the top socioeconomic quartile than
their uncoached counterparts. Coached
students spend more hours studying
outside of school, are more concerned
about the reputations of the colleges to
which they plan to apply, are more likely
to have a private tutor helping them with
their schoolwork, and are more likely to
be encouraged by their parents to pre-
pare for the SAT or ACT. Coached stu-
dents are more likely to have higher
scores on both sections of the PSAT.
Interestingly, both groups are fairly sim-
ilar along the range of other measures
intended as proxies for academic ability.

Table 4 — Raw "Effects" of Various Test Preparation Activities

SAT Preparation Number in Change in Change in 
Activities Treatment Group SAT-M SAT-V
High school offered class to prepare for SAT 793 3 (2) 2 (2)
Took commercial class to prepare for SAT 573 17 (3) 13 (2)
Used private tutor to prepare for SAT 265 19 (4) 7 (3)
Used book to prepare for SAT 2,215 7 (2) 4 (2)
Used computer to prepare for SAT 473 0 (3) 0 (3)
Used video to prepare for SAT 173 0 (5) -2 (4)
Note: Standard errors are in parentheses.  Total N for each category = 3,492.

Figure 3. Scatterplot of students’ scores
on SAT math section and scale PSAT
math scores.

Figure 4. Same as Fig. 3 with “verbal”
scores rather than “math” scores.
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In both groups over half the students
scored in the top quartile of standard-
ized tests in math and reading adminis-
tered as part of NELS in the 10th grade.
On average, both groups took the same
number of math courses, and both
groups got roughly the same grades in
those courses. Finally, the two groups
differ in their other test preparation
activities. Coached students are more
likely to make use of other test prepara-
tion resources, particularly private
tutors, books, and computers.

The picture that emerges is that of a
coached group of students who are
wealthier, more motivated, and generally
more prepared to take the SAT or ACT
than uncoached students. It is not clear
that the coached group is necessarily
composed of academically “smarter” stu-
dents. This pattern of differences sug-
gests that an analysis restricted to test
score changes will overestimate the
effect of coaching. A less naïve estimate
of the coaching effect involves the use
of linear regression to control for group
differences.

Controlling for Self-
Selection Bias with
Linear Regression

Using linear regression, the effect of
coaching can be estimated from the
model indicated by the equation

Test Score = b0 + b1 Coach + b2 x2 +
b3 x3 + … + bn xn + error

In this equation “Test Score” denotes
score values on a particular section (e.g.
math or verbal) of a standardized admis-
sion exam for a given sample of test-tak-
ers. The terms x2 to xn represent a set of
variables thought to be related to per-
formance on an admissions exam. They
are included in the equation to hold con-
stant quantifiable group differences
between coached and uncoached stu-
dents. I refer to these as control vari-
ables. “Coach” is the treatment of
interest in this equation and equals 1 if
a student has been coached on the test
and 0 otherwise. Finally, “error” repre-
sents a random error term, assumed to
average 0 across all students. Later I
consider the significance of this assump-
tion with respect to bias in the estimate
of the coaching effect. For now I focus
just on the results of linear regressions
that model the effect of coaching on
both the SAT and ACT. The effect of
coaching, (b̂1), is estimated by fitting this
regression model to the NELS data.

The Effect of Coaching
on SAT Scores

The SAT has two sections that assess
mathematical and verbal ability. The
sections are timed and the questions are
all multiple choice. Scale scores for each
section of the test range from 200 to
800. Table 5 presents the results for lin-
ear regressions with three differing spec-
ifications of the control variables: X1,
X2, and X3. In all specifications, the
treatment of interest is the Coaching
variable. The specifications differ in the

degree to which they adjust for student
differences. Under specification X1, a
single control variable is included for a
student’s previous score on the PSAT
section associated with Test Score. This
simple repeated measures model is use-
ful as a baseline for estimates of the
coaching effect. The coaching effect
estimated is the improvement for a stu-
dent relative to a peer with the same
PSAT score. The specification of X2 is
an attempt to approximate the 1999
model developed by Powers and Rock
using NELS variables to control for
demographic background and academic
ability. Here control variables include
previous scores on both PSAT sections,
dummy variables for student ethnicity,
the SES index variable, and two proxies
for student performance in high school,
the number of math courses taken and
the GPA from these courses. Now the
estimated coaching effect is the
improvement for a student relative to a
peer with the same PSAT score, demo-
graphic background, and academic abil-
ity. We might expect that controlling for
these other factors will lessen the effect.
Finally, under specification X3 all NELS
variables theoretically related to the
improvement of SAT scores are
included in the linear regression. Addi-
tional control variables include seven
dummy variables that proxy for student
motivation (e.g., time spent doing home-
work, aspirations, parental encourage-
ment, etc.) and five dummy variables
that reflect other test preparation activ-
ities besides coaching (e.g., private tutor-
ing, use of books, etc.). Here the
coaching effect estimate controls for
anything that might be relevant, i.e., the

Table 5 — The Effect of Coaching on the SAT Under Linear Regression Models

SAT-Math SAT-Verbal
X1 X2 X3 X1 X2 X3

Coached/Total Students 573/3492 572/3468 379/2175 573/3492 572/3468 379/2175
% Coached 16% 17% 17% 16% 17% 17%
Adj R2 .76 .79 .79 .78 .80 .81
Coaching Effect 19 (3) 14 (3) 15 (3) 14 (2) 8 (2) 6 (3)

X1: Baseline repeated measures model with no control variables other than previous test score.
X2: Additional control variables include demographic variables and indicators of student high school performance.
X3: Full model with all theoretically relevant NELS:88 control variables. Additional control variables include proxies for stu-
dent motivation and dummy variables for other test preparation activities. Standard errors in parentheses.
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“kitchen sink.” Note that this lowers the
available sample size.

The estimated effect of coaching on
SAT scores is statistically significant at
a .05 level for all three specifications of
the control variables for each section of
the test. In both the math and verbal sec-
tions of the SAT the estimated effect of
coaching decreases from the baseline
specification when control variables are
added to adjust for group differences.
From X1 to X2, the estimated coaching
effect decreases by roughly 25% (19 to
14) in the math section and 40% (14 to
8) in the verbal section. From X1 to X3,
the estimated coaching effect decreases
by about 20% (19 to 15) in the math sec-
tion and 60% (14 to 6) in the verbal sec-

tion. When the
control variables
are limited to pre-
vious score on the
related PSAT sec-
tion, the coaching
effect is estimated
as a combined
increase of 33
points (19 + 14) on
the SAT math and
verbal sections.
When the equa-
tion is adjusted
with control vari-
ables for student
demographics and
academic ability,
the combined
effect drops to 22
points. When the
equation is also
adjusted with con-
trol variables for
student motivation
and test prepara-
tion activities, the
combined effect
decreases to 21
points.

The linear
regression model
specified previ-
ously includes no
interaction terms.
It would be rea-
sonable to suspect
that the effect of
coaching might be
higher for certain
types of students
— for example,

students who scored lower on the PSAT,
students who also receive private tutor-
ing, and so forth. To this end, I consid-
ered all possible two-way interactions
with the coaching variable under the
control-variable specification X3. The
results suggest that coaching on the
math section of the SAT is most effec-
tive for students with strong socioeco-
nomic backgrounds, students who
perform well in their high school math
courses, and students who are actively
involved in extracurricular activities.
Conversely, coaching is least effective
for students who previously scored high
on the math section of the PSAT and
for students who employ a private tutor
to prepare for the exam. For the verbal

section, only one interaction is statisti-
cally significant — SES, which is again
positively related to the coaching effect.

These results are consistent with the
hypothesis that the uncontrolled effect
of coaching is overestimated because
students who enroll in commercial pro-
grams tend to be more socioceconomi-
cally advantaged, more motivated to
improve their scores, and better pre-
pared to retake the test than their
uncoached counterparts.

The Effect of Coaching
on ACT Scores

The ACT has a different format and
scale than the SAT. Although the stu-
dents taking the SAT receive separate
scores on two sections of the test, stu-
dents taking the ACT receive separate
scores on four multiple-choice sections
of the test — math, English, reading,
and science — along with one compos-
ite score summarizing overall perfor-
mance. Scores on each section of the
ACT are reported on a scale from about
5 to 36 points. 

The effect of coaching and other test
preparation activities can be modeled
as before, using linear regression, where
the dependent variable Test Score
becomes the scores of students on either
the math, English, or reading sections
of the ACT. Table 6 parallels the form
of Table 5.

Under the baseline repeated-mea-
sures specification, the estimated effect
of coaching is statistically significant
only for the ACT math and reading sec-
tions. The effect size of the coaching
estimate is .6 and .4, respectively. Inter-
estingly, the sign of the coaching effect
for the reading section is negative, imply-
ing that coached students on average
perform worse on ACT reading ques-
tions than their uncoached counterparts
after controlling for prior performance
on the verbal section of the PSAT. The
following are a few trends worth noting
in the X2 and X3 control-variable spec-
ifications for the three sections of the
ACT:

For the math section, the estimated
coaching effect size decreases rather
dramatically as more control variables
are added to the model. When control
variables for socioeconomic background

Table 6 — The Effect of Coaching on the
ACT Under Linear Regression

ACT-Math
X1 X2 X3

Coached/Total Students 305/2390 305/2384 208/1544
% Coached 13% 13% 14%
Adj R2 .68 .74 .73
Coaching Effect .61 (.17) .33 (.16) .27 (.2)

ACT-English
X1 X2 X3

Coached/Total Students 305/2396 305/2384 208/1544
% Coached 13% 13% 14%
Adj R2 .58 .64 .65
Coaching Effect .38 (.20) .33 (.19) .55 (.23)

ACT-Reading
X1 X2 X3

Coached/Total Students 305/2396 305/2384 208/1544
% Coached 13% 13% 14%
Adj R2 .61 .63 .63
Coaching Effect -.66 (.23) -.75 (.23) -.66 (.29)

X1: Baseline repeated measures model with no control
variables other than previous test score.
X2: Additional control variables include demographic vari-
ables and indicators of student high school performance.
X3: Full model with all theoretically relevant NELS:88 con-
trol variables. Additional control variables include proxies
for student motivation and dummy variables for other test
preparation activities. 
Standard errors in parentheses.



CHANCE        17

and academic ability are included under
specification X2, the coaching effect
decreases to just .3 points. When con-
trol variables for student motivation and
test preparation activities are added
under X3, the estimated effect is no
longer statistically significant.

For the English section, the esti-
mated coaching effect is not statistically
significant under control-variable spec-
ifications X1 and X2. When all possible
control variables are included under
specification X3, the estimated effect
turns significant with an effect size of .6
points.

For the reading section, the esti-
mated negative effect size of coaching
increases in absolute value when socioe-
conomic and academic ability control
variables are added to the model. When
motivation and test prepara-
tion variables are added, the
effect size of coaching returns
to that of the baseline model.

Regardless of control-vari-
able specification, when
rounded to ones the estimated
effect of coaching in absolute
value is never more than a sin-
gle point for any of the three
ACT sections considered
here.

Interactions with the
coaching variable were tested
for in the English and reading
ACT sections. There were no
significant interactions in the
reading section. For the Eng-
lish section there were three
significant interactions with
the coaching variable, all with
negative signs. These interactions sug-
gest that if students are Asian or have
scored well on the verbal section of the
PSAT or have parents who encourage
them to prepare for the test, then they
are likely to benefit less from coaching.

Does Linear Regression
Account for Self-
Selection Bias?

One critical assumption must hold if we
are to believe that the linear regression
estimate of the coaching effect is unbi-
ased: We must assume that, conditional
on the control variables included in the
equation, the expected value of the error

term across all students is 0. This is a
strong assumption. In the context of
coaching, we must believe that all the
factors related to differences in the per-
formance of coached and uncoached
students on Test Score have been quan-
tified in the equation as control vari-
ables.

Consider the scenario in which there
is an omitted variable, some unobserved
variable that predicts whether a student
will perform well on the test in question.
Consider further that this variable is pos-
itively correlated with a student’s deci-
sion to seek coaching in the first place.
In other words, students who are more
“driven” are most likely to seek coach-
ing, and driven students in turn are most
likely the types of students that develop
strong test-taking ability. Both “drive”

and “test-taking ability” are unobserv-
able yet related variables. In this sce-
nario linear regression will not be a
statistical model that produces unbiased
estimates of the coaching effect.

Two statistical models popular in
econometric research as a means for
correcting the effects of selection bias
are instrumental variables and the
Heckman model, due to recent Nobel
Prize winner James Heckman. The
Heckman approach is a two-equation
model that attempts to explicitly esti-
mate and control for selection bias as an
independent variable using either linear
regression or generalized linear regres-
sion. (A more detailed description of this
technique is outside the scope of this
article.) When the Heckman model is

applied to this analysis of coaching
effects, the estimate of selection bias is
not statistically significant for any sec-
tion of the SAT or ACT, and the esti-
mates for the coaching variable are
virtually identical to those produced by
linear regression.

What About Students
Who Don’t Take the
PSAT?

Earlier the point was made that the
effect of test preparation, and coaching
in particular, might be the largest for
students who do not take the PSAT first,
precisely because test preparation activ-
ities might replace the experience of

actually taking the SAT or
ACT. This hypothesis can be
tested by comparing the
scores of students in the sec-
ond sample population, con-
trolling for their demographic
characteristics, academic
background, motivational
proxies, and various test
preparation activities with
linear regression.

For students who do not
take the PSAT first, the esti-
mated effect of coaching is
not statistically significant for
any of the sections of the SAT
or ACT. Coaching and other
forms of test preparation do
not seem to be particularly
effective for students who
have not had previous expo-

sure to admissions tests in the form of
the PSAT. In fact, the largest significant
effect size for a test preparation variable
is a negative one associated with the use
of a preparatory video.

Conclusion
Does test preparation help improve stu-
dent performance on the SAT and ACT?
For students who have taken the test
before and would like to boost their
scores, coaching seems to help, but by
a rather small amount. After controlling
for group differences, the average coach-
ing boost on the math section of the
SAT is 14 to 15 points. The boost is
smaller on the verbal section of the test,

Table 7 — Summary of Standardized
Coaching Effects

Admissions Test Coaching Effect Standard Error
SAT-Math 14% 3
SAT-Verbal 5% 3
ACT-Math 6% 4
ACT-English 11% 5
ACT-Reading -11% 5

Effect sizes and standard errors above are expressed as per-
centage of a standard deviation of the dependent variable.
Estimates derived from the linear regression model specifi-
cation with all control variables (X3).
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just 6 to 8 points. The combined effect
of coaching on the SAT for the NELS
sample is about 20 points. The effect of
coaching is similar on comparable sec-
tions of the ACT. The average score
increase on the ACT math section prob-
ably lies within the range of 0 to .4
points, while the coaching effect on the
English section is about .3 to .6 points.
On the ACT reading section, coaching
actually has a negative effect of about .6
to .7 points. Table 7 summarizes these
empirical results, reporting coaching
effect sizes in terms of standard devia-
tions for both the SAT and ACT.

This analysis suggests unequivocally
that the average effect of coaching is
nowhere near the levels previously sug-
gested by commercial test preparation
companies. Private tutoring has a simi-
larly small effect for students taking the
math section of the SAT and no effect
for students taking the math section of
the ACT. Whether these benefits are
worth the cost—commercial programs
can charge anywhere from $700 up to
$3,000, while private tutors often charge
as much as $450 per hour—is unclear.

It is a potentially troubling finding in
this study that there seem to be a sig-
nificant number of students with aspi-
rations for a college education who
select themselves out of the sample of
students taking college admissions tests.
Students who engage in test prepara-
tion activities but choose not to take an
admission test tend be less academically
able and much less socioeconomically
advantaged than their test-taking coun-
terparts. These are not necessarily stu-
dents who are unfit for college
admission. Ideally, coaching should be
most effective and at least readily avail-

able to these types of students, but in
practice this does not seem to be the
case.

A report in the New York Times (Jan-
uary 10, 1999) suggested that the ben-
efits of coaching and private tutoring
may extend beyond potential admission
test score improvements by teaching
students better study habits and imbu-
ing them with greater discipline and self-
confidence. This certainly might be the
case. The data used in this analysis do
not consider the potential side benefits
of commercial test preparation. Fur-
thermore, the data used here are from
the early 1990s and may not reflect the
state of the world 10 years later. It is pos-
sible that specific programs and tutors
currently exist capable of producing
higher than average score gains. The evi-
dence for this, however, seems anecdo-
tal at best. With respect to the NELS
dataset, there is no evidence that com-
mercial test preparation makes much of
a difference in admissions test perfor-
mance. Students and their parents
should be careful before investing in test
preparation with the expectation of dra-
matic improvements in SAT or ACT test
scores. 
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Editor’s Note: The Briggs study is note-
worthy, and appears here, because the
author is not affiliated with either a
coaching service or a testing service. We
thought it would be interesting to have
comments from representatives of the
two interested parties. Donald Powers
of Educational Testing Service agreed
and his comments follow. We had a
committment from a researcher at a
coaching service to provide comments,
and sent a copy of the article to that
researcher. We did not receive com-
ments; phone calls and emails have gone
unanswered for more than a month.
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By providing an analysis of the National
Education Longitudinal Study (NELS)
database, Derek Briggs makes an impor-
tant contribution to the literature on the
effects of coaching for college admis-
sions tests. First of all, unlike many of
the “so-called” studies of coaching —
typically, loosely designed surveys of pre-
viously coached students — the analy-
sis offered by Briggs does qualify as a
legitimate scientific inquiry, because he
is clearly stressing one incontestable
fact. As emphasized elsewhere, if esti-
mates of the effects of commercial
coaching are to have any scientific cred-
ibility whatsoever, they must, at a min-
imum, be made in relation to a
comparison group that does not receive
coaching. Thus, if there is a single mes-
sage in Briggs’s report that bears repeat-
ing, it is this:

Test score gains made by coached
students from one occasion to
another cannot legitimately be
regarded as equivalent to the
effects of coaching. In short,
GAINS ≠ EFFECTS!

The limitations of one-group, pre-
post evaluations — the kind on which
most coaching companies base their
claims — have long been acknowledged.
For coaching studies, the threats to
inferences about program effects that
are not controlled by this design are
mainly three:

1. Growth/history (students improve
on the knowledge and abilities mea-
sured by assessments like the ACT and
SAT, regardless of whether they are
coached)

2. Test practice (students get better
at taking these tests just by taking these
tests)

3. Measurement error (because test
scores aren’t perfectly reliable, they will
change from one occasion to another,
even in the short term, regardless of any
intervening experiences)

Despite these uncontrolled factors,
commercial coaching services virtually
always tout the effectiveness of their
programs in terms of pre-post test gains
made by their customers. In effect, they
take credit not only for that component
of test-score gain that is properly attrib-
utable to their efforts but also for the
parts that are due to other factors, such
as those just listed. There is clear evi-
dence, however, that, as an index of
effectiveness, test-score gains seriously
overestimate the real impact of coach-
ing. The claims made by coaching com-
panies (average “effects” of 120-140
points) appear to be inflated by as much
as 100 points for the SAT (see Powers
and Rock, 1999).The Briggs analyses
are consistent with this conclusion.

The illogic underlying the claims for
coaching becomes clearer when one
considers lossesas well as gains. If coach-
ing schools are to use the test-score

changes exhibited by their clients as the
basis for evaluating their effectiveness,
they must, it seems, take credit not only
for any gains made by students who
attend their programs but also for any
losses. Because, as Briggs (and others)
have shown, the test scores of some stu-
dents do decrease after they are coached,
this acknowledgement would in effect
constitute an admission that coaching
can be harmful. Although it may be
unreasonable to think that coaching
schools are liable for decreases in test
scores, it is equally untenable to believe
that they are responsible for all increases.

Yet much of the public seems pre-
pared to accept evidence based on test-
score gains as a legitimate indication of
the effectiveness of commercial coach-
ing. Why is this so? Perhaps, the threats
to conclusions based on gains are less
apparent for studies of mental abilities
than they are for other traits, say physi-
cal abilities. For example, a physician
whose treatment promised to stimulate
the physical growth of adolescent stu-
dents (to increase their height dramati-
cally, for instance) would probably be
called into question by discerning par-
ents, who might be inclined to ask
whether their offspring would grow
despite the treatment.  The physician
could further ensure her success by
selecting only the shortest students for
treatment — those most likely, by virtue
of an impending “growth spurt,” to

Comment: 
Using National Education Longitudinal Study (NELS)
Data to Evaluate the Effects of Commercial Test
Preparation

Donald E. Powers
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“regress” to the mean of their peers. Sim-
ilarly, by attracting students who are
apparently in most need of coaching —
that is, those with low initial test scores
— a commercial coaching could
increase its apparent effectiveness. Pre-
dictably, the scores of low-scoring stu-
dents will, on average, increase even on
immediate retesting.

Strengths of the Briggs
Study

There are a number of specific aspects
of Briggs’s study that deserve special
mention:

1. It is perhaps the largest coaching
study ever conducted. The database —
a nationally representative sample of
some 14,000 secondary students, about
10% of whom were coached — is indeed
impressive. That it was assembled by a
disinterested party is also notable.

2. The study is noteworthy also in
that it is one of very few that examine
the effects of coaching on ACT test
scores. It is, very likely, the only one that
has included bothACT and SAT takers.

3. Besides including a comparison
group of uncoached students, the inves-
tigator acknowledges that coached and
uncoached students differ on a variety
of potentially important variables.
Because failing to take these differences
into account could lead to biased esti-
mates of the effects of coaching, the
investigator includes a substantial num-
ber of covariates to control for relevant
pre-existing between-group differences.
Some of the covariates employed (e.g.,
time spent on homework) seem espe-
cially appropriate as proxies for student
motivation, which may be related both
to test performance and to enrollment
in coaching programs. These variables
do not seem to have been included in
previous studies of coaching. 

4. The database is large enough to
enable separate analyses according to
whether students had taken an earlier
test or whether they were testing for the
first time after receiving coaching. The
significance here is that the effective-
ness of coaching may depend on test
takers’previous test-taking experiences.
Moreover, the results of previous test
taking may be a factor in decisions to
attend coaching programs.

5. The basic data are displayed in a
simple and compelling way. Scatterplots
showing first versus second test scores
for coached and uncoached test takers
make clear how difficult it is to distin-
guish coached students from their
uncoached counterparts. The variation
from first to second testing clearly over-
whelms the variation due to coaching,
and one is hard pressed to detect many
clear “outliers” — that is, coached stu-
dents who did markedly better on retest-
ing than would be expected on the basis
of their pre-coaching scores.

Limitations of the Study
The limitations of the study are largely
due to the use of an existing database:

1. The independent variable — how
students prepared for the tests — is
based on student reports to a single
question. These days, with so many
kinds of preparation available to test tak-
ers, it is difficult, as I have found, to
classify students precisely into discrete
test-preparation groups. One reason for
this difficulty is the significant number
of “hybrid” test preparations. For exam-
ple, the “special course offered at high
school” might very well be given by a
commercial test-preparation company,
and the test-preparation book that is
mentioned could constitute the major
resource employed in the course. So, it
is not easy, especially with a single ques-
tion, to determine exactly how best to
classify test takers according to what test
preparations they undertook.

2. It is not crystal clear from the study
description that the exact time of coach-

ing was determined — that is, whether
the earlier and later test scores accu-
rately bracketed the duration of coach-
ing programs. To the extent that both
testings may have come either before or
after coaching, the effects of coaching
could be either underestimated or over-
estimated. This limitation is, however,
probably not a serious source of bias. 

3. No distinction is made among the
wide variety of commercial test-prepa-
ration services, which clearly differ with
regard to cost, emphasis, and time
required of students. The length of
coaching programs in particular has
been shown to relate to their effective-
ness, although the returns due to extra
time seem to diminish. So, it is likely that
averaging the effects due to all kinds of
programs may slightly underestimate the
effects of the most effective ones. At
least that is what the study methods will
permit the coaching services to claim.

Noteworthy Findings
Regardless of its limitations, the study
clearly provides useful information —
some that corroborates earlier research,
as well as some that has not been avail-
able heretofore. The following points
seem worthy of mention:

1. With respect to the magnitude of
coaching effects, the study results are
remarkably consistent with the results
of recent individual studies and with the
conclusions of several major meta-analy-
ses (some of these are listed under addi-
tional reading). They are also, for reasons
discussed earlier, clearly at odds with
the claims made by commercial coach-
ing companies. With respect to the pro-
portion of test takers who engage in
commercial coaching and/or other kinds
of test preparation, the results reported
by Briggs are also quite consistent with
other recent surveys of students’ test-
preparation activities.

2. The study identifies a potential
source of bias that has heretofore been
unconsidered in coaching studies.
Briggs suggests that coaching’s effec-
tiveness may be overestimated when,
after being coached, students self-select
themselves out of the test-taking popu-
lation. In fact, Briggs’s data show that
about 27% of the 1,445 NELS students
who attended commercial coaching pro-
grams apparently did not bother to take

The limitations of
one-group, pre-post
evaluations — the

kind on which most
coaching companies
base their claims —

have long been
acknowledged.
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either the ACT or the SAT after they
were coached. This statistic may simply
mean that a significant portion of the
sample had not yet tested when they
completed the NELS questionnaire. If,
however, as Briggs suggests, this dropout
is the result of a discouraging test-prepa-
ration experience, it may mean that
coaching companies are falling far short
of their major objective — to help stu-
dents gain entry to the “colleges of their
choice.”

3. The finding that coaching had a
slight negative effect on ACT-Reading
scores is intriguing also. The first reac-
tion is that this is simply an artifact of
failing to control for some important dif-
ference between coached and
uncoached students. This interpretation
seems plausible for ACT scores,
because the primary covariate — per-
formance on the Preliminary SAT
(PSAT) — constitutes a somewhat less
powerful control variable for the ACT
than it does for its “big sibling,” the SAT.
Thus, a potential undercorrection for
ACT effects seems credible. Nonethe-
less, the following notion seems worth
entertaining. Some coaching companies
may indeed impart faulty information
that could serve to lower, not improve,
students scores. For example, for the
new GRE computer-based tests, some
coaching companies have advised test
takers to spend a disproportionate
amount of time on the first few ques-
tions in the test — a strategy that has
been shown to be fundamentally
unsound. For reading comprehension
questions in particular, some coaching
firms have advised students that they
can save time by proceeding directly to
the questions, answering them imme-
diately without first consulting the pas-
sages on which the questions are based.
This strategy has been shown to be, at
best, inefficient.

Conclusion

All in all, Briggs makes an important
contribution to the literature on the
effects of commercial coaching for col-
lege admissions tests. At the outset of
his article, Briggs notes the remarkable
lack of impact that the research on
coaching has had on consumer behav-
ior (“the public consciousness”). This
has been discouraging to us also. It is
hoped that consumers will find Briggs’s
study to be useful when assessing the

potential value of commercial coaching.
If so, it may have a greater impact than
the previous research on coaching.
Unfortunately, however, many prospec-
tive consumers of commercial coaching
will undoubtedly continue to rely on
anecdotal accounts rather than on the
kind of compelling evidence that Briggs
so ably provides in his article. The chal-
lenge is to make this information widely
available, presenting it in ways that will
enable test takers and their parents to
make informed choices about whether
to purchase the services offered by com-
mercial coaching companies.
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