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Abstract

This article presents results from two interrelated studies. The first study conducted a meta-analysis of the published literature since 1990
to determine the magnitude of achievement problems associated with attention-deficit/hyperactivity disorder (ADHD). Effect sizes were
significantly different between participants with and without ADHD (sample weighted r = .32, sample weighted d = . 71; p = .001). Effects
were also examined according to the moderators of age, gender, achievement domain (reading, math, spelling), measurement method
(standardized tests vs. grades, parent/teacher ratings, etc.), sample type (clinical vs. nonclinical), and system used to identify ADHD
(DSM-III-R vs. DSM-IV). Significant differences emerged from the moderator comparisons. The second study, using averaged effect sizes
from the first study as a baseline for comparison, investigated achievement levels for an understudied age group with ADHD, namely,
college students. Unlike previous studies at the college level, the sample incorporated both student and parent ratings (N = 380 dyads).
The results were comparable to outcomes from the meta-analysis for college students and adults. Analyses demonstrated modest
(R = .21) but meaningful predictive validity across 1 year to end-of-first-year grades. However, unlike earlier studies with children and
adolescents, student ratings were as predictive as parent ratings. Findings are discussed in terms of the impact of moderator variables

on ADHD and achievement.

oor academic performance is
P among the most prominent fea-

tures associated with attention-
deficit/hyperactivity disorder (ADHD).
Findings reported in a substantial liter-
ature have indicated that individuals
with ADHD are at risk for a range of
academic complications, including a
higher incidence of failing grades, ele-
vated rates of grade retention (Fergus-
son & Horwood, 1995; Fergusson,
Lynskey, & Horwood, 1997), an in-
creased occurrence of learning disabil-
ities (LD), and lower scores on stan-
dardized tests of achievement (Abikoff,
Courtney, Szeibel, & Koplewicz, 1996;
Carlson & Tamm, 2000; Carter, Krener,
Chaderjian, Northcutt, & Wolfe, 1995;
Frankenberger & Cannon, 1999; Gaub
& Carlson, 1997; Halperin et al., 1993;
Hoza, Pelham, Dobbs, Owens, & Pil-
low, 2002: Lahey et al., 1998; Purvis &
Tannock, 1997, 2000; Seidman, Bieder-

man, Stephan, et al., 1997; Semrud-
Clikeman, Guy, Griffin, & Hynd, 2000;
Semrud-Clikeman, Steingard, et al.,
2000; Tannock, Martinussen, & Frijters,
2000; Zametkin, Liebenauer, & Fitzger-
ald, 1993). The association with aca-
demic problems appears to be specific
to ADHD-related behaviors and is not
necessarily explained by comorbid
conduct disorders (DuPaul et al., 2004;
Frick et al., 1991; Hinshaw, 1992; Rap-
port, Scanlan, & Denney, 1999).

There are five problems in mak-
ing generalizations about the achieve-
ment level of people with ADHD. First,
although a substantial research base
has been established in the past 40
years, there has been no systematic at-
tempt to integrate results quantita-
tively across studies that examined
both ADHD and achievement. Second,
not all individuals with ADHD experi-
ence academic deficits. In fact, some in-

vestigations have reported higher
achievement for individuals with
ADHD when compared to controls or
to the population expectancy (e.g.,
Abikoff & Gittelman, 1985; Forness,
Youpa, Hanna, Cantwell, & Swanson,
1992; Goldstein, 1987; Sandson, Bachna,
& Morin, 2000). Therefore, these posi-
tive effects need to be integrated and
averaged along with negative out-
comes reported elsewhere to provide a
more balanced and accurate perspec-
tive. Third, although it has been exam-
ined previously whether the effects
of ADHD are disparate or equivalent
across academic content domains (e.g.,
reading, mathematics, spelling; see Fra-
zier, Demarree, & Youngstrom, 2004),
available information is still inade-
quate. Fourth, the impact of demogra-
phy (e.g., age and gender effects) as re-
lated to both ADHD and achievement
is not well understood. Fifth, a range of

JOURNAL OF LEARNING DISABILITIES

VOLUME 40, NUMBER 1, JANUARY/FEBRUARY 2007, PAGES 49-65



50

other methodological issues need to be
considered that could serve to moder-
ate outcomes (e.g., evaluation of at-
tainment and progress through the use
of results from standardized tests vs.
parent/teacher rating scales or the
use of nominal measures of scholastic
performance, such as grade retention
rates).

With respect to age, academic
problems appear to extend beyond
childhood, being also of consequence
for adolescents, college students, and
adults who either were first diagnosed
with ADHD during childhood or for
whom symptoms appeared later
(Faraone, 1996; Frazier et al., 2004). For
example, of 6- to 12-year-old children
with ADHD who were followed for 10
to 25 years, nearly two thirds contin-
ued to manifest at least one of the dis-
abling symptoms of ADHD (i.e., inat-
tention, hyperactivity, impulsivity) as
adolescents and adults (Gittelman,
Mannuzza, Shenker, & Bonagura, 1985;
G. Weiss & Hechtman, 1993). More
pertinent here, adults with ADHD had
obtained less formal education or
lower grades while in high school
(Barkley, Fischer, Smallish, & Fletcher,
2002; Mannuzza, Gittelman-Klein, Bess-
ler, Malloy, & LaPadula, 1993).

This article presents results from
two interrelated investigations. The
first study evaluates the published lit-
erature and attempts to determine the
presence, direction, and magnitude of
achievement effects for individuals
with ADHD. More specifically, the first
study uses quantitative, meta-analytic
procedures to interpret achievement
results in terms of average effect sizes,
rather than simply according to the
presence or absence of significant re-
sults or the qualitative pattern of sig-
nificance levels. This meta-analysis
also affords an opportunity to identify
how average effect sizes are moderated
by the participants’ age, gender, the
specific academic domain under con-
sideration, and other variables of inter-
est. The second study takes averaged
effect sizes from the first study and em-
ploys them as a baseline for compari-
son to investigate achievement levels
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for college students, who are one of the
most understudied age groups with
ADHD.

STUDY 1
Method

Locating Studies

Using the key terms ADHD, ADD,
attention deficit, attention-deficit/hyperac-
tivity disorder, and hyperactivity along
with each of the linking terms of
achievement, reading, math, spelling, lan-
quage, grades, and education, several
procedures were used separately to
find as many empirical studies of
ADHD and achievement as possible.
First, employing the aforementioned
locators as well as the names of promi-
nent investigators in the field (Barkley,
Biederman, etc.), computer searches
were made of the PsycINFO and MED-
LINE bibliographic databases. Second,
the primary sources identified in this
way were examined for other refer-
ences to appropriate sources.

The underlying rationale of the
meta-analysis was to review the most
recent literature on ADHD while si-
multaneously maintaining a sufficient
number of studies that results would
be representative and stable. The orig-
inal intention was to cover studies
published after 1995, spanning the
years coinciding with the publication
of the Diagnostic and Statistical Manual
of Mental Disorders, fourth edition
(DSM-1V; American Psychiatric Asso-
ciation, 1994). However, as the investi-
gation proceeded, the timeline was
broadened to increase the number of
studies and provide more stable re-
sults. Therefore, only articles pub-
lished during the last 15 years were re-
viewed (i. e., 1990 or after).

Inclusion Criteria

The search was limited to journal arti-
cles. Dissertations, book chapters, tech-
nical reports, and master’s theses were
excluded. Thus, the analysis included
only peer-reviewed, empirical investi-

gations as a means to ensure overall
quality control (see Reid, Gonzalez,
Nordness, Trout, & Epstein, 2004;
Weisz, Weiss, Han, Granger, & Morton,
1995). The major decision rule for in-
corporating a study was that the in-
vestigation included individuals with
ADHD and reported one or more
achievement variables.

Concerning the target samples,
participants were identified as having
ADHD by one of the following meth-
ods:

1. criteria from the Diagnostic and
Statistical Manual of Mental Dis-
orders, third revised edition
(DSM-1II-R; American Psychiatric
Association, 1987) or fourth edition
(DSM-1V; American Psychiatric
Association, 1994);

2. psychiatric/clinical diagnosis;

. school assessments;

4. performance in the clinical range
of ADHD symptomatology, as
evaluated by the results of a
behavior rating scale; or

5. currently being served in programs
for individuals with ADHD.

W

Nearly all studies (93.5%) either
included a typical control group or em-
ployed correlations to achievement
criteria that obviated the need for con-
trols. When no control group was pres-
ent, and mean scores were reported
(which occurred mostly in studies with
adults), a control group was devel-
oped, and its mean was set to the pop-
ulation value (M = 100, SD = 15, using
Wechsler metric; or M = 0.00, SD = 1.0,
using z-score metric). Similarly, be-
cause these studies (k = 5) attempted to
compare participants to population ex-
pectancies, sample sizes for the control
groups were imputed to 100 to ap-
proximate the population estimate
(i.e., N) found at most age levels for
individually administered tests of
achievement (e.g., Anastasi & Urbina,
1997; Kamphaus, 2001; Sattler, 2001;
Snelbaker, Wilkinson, Robertson, &
Glutting, 2001).

Inclusion criteria went beyond
standardized achievement test scores



and incorporated related variables that
functioned as proxies for achievement
(i.e., grade point average, class rank-
ing, parent/teacher ratings of achieve-
ment, failing a grade, provision of
extra tutoring, receiving special educa-
tion services, obtaining a diagnosis of
LD, dropping out of school, placement
on academic probation while attend-
ing college, and the number of semes-
ter credits passed in college). Insuffi-
cient information was available from
the majority of studies to code whether
participants had received or were cur-
rently receiving treatment (e.g., med-
ication, psychotherapy, or combina-
tions of the two). Likewise, too few
studies disaggregated results accord-
ing to subtypes identified by the DSM-
IV (American Psychiatric Association,
1994) to compare each subtype in the
meta-analysis.

Exclusion Criteria

Unlike school dropout, truancy and
suspension or expulsion were not in-
cluded, because these variables extend
beyond academic competence. Fur-
thermore, the meta-analysis did not ex-
amine preschool children or studies
published prior to 1990.

The initial search yielded 109 in-
vestigations with 434 effect sizes (M =
3.98 effect sizes per study). Based
on common meta-analytic guidelines
(Cooper & Hedges, 1996; Lipsey & Wil-
son, 2001), several decisions were then
made to remove statistical dependen-
cies. Overlap among samples or effect
sizes was the greatest threat to statis-
tical independence. Effect sizes in a
meta-analysis are assumed to be inde-
pendent if no more than one effect size
is reported for a given sample (Lipsey
& Wilson, 2001).

Most studies in the current analy-
sis reported several effect sizes. There-
fore, in situations with multiple out-
comes, an overall value was obtained
by averaging across measures (e.g.,
reading, mathematics, spelling test
scores) to yield a single effect size,
which maintained each study’s inde-
pendence. The modal example of sta-
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tistical dependence took place when a
sample was followed longitudinally. In
such instances, effect sizes were usu-
ally computed only for the first wave
of data collection. When multiple pub-
lications were available for the first
wave, studies were selected that pro-
vided the greatest amount of data (i.e.,
the largest sample sizes, or roughly
equivalent sample sizes with more
achievement measures). In several in-
stances, researchers reported results
from standardized achievement tests
in one investigation (e.g., reading,
mathematics, and spelling scores from
the Wide Range Achievement Test, third
edition; WRAT-3; Wilkinson, 1993),
and other achievement-related data
(e.g., results from parent rating scales,
being retained) in another study. When
this happened, both studies were in-
cluded, but only nonredundant data
were retained. The exception to the
tirst-wave rule occurred for age com-
parisons. When the same sample was
evaluated at two or more age levels
(e.g., childhood and adolescence), the
data were used once and coded into
the age group with the smallest num-
ber of studies. In the end, every at-
tempt was made to ensure that each
study represented an independent
sample. The codebook for removing
redundancies is available from the se-
nior author.

Evaluation of Methodological
Factors

Investigations were coded according
to several domains of interest to assess
whether the comparisons were statisti-
cally significant. Specifically, the influ-
ence of methodological factors was
evaluated by categorizing each study
according to the following variables:
(a) age of participants (children, ado-
lescents, college students, adults);
(b) gender (mixed, male only, female
only); (c) achievement area or type of
measure (standardized reading, math-
ematics, and spelling achievement;
parent/teacher rating scales; other in-
terval data, such as grade point aver-
ages; and categorical outcomes, such
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as being retained); (d) sample type
(clinical vs. nonclinical); and (e) the
DSM system employed (indeterminate/
none, DSM-III-R, DSM-IV). Effect sizes
were then compared and contrasted
among moderator groups using z tests
(Lipsey & Wilson, 2001; Wolf, 1986).
Likewise, a z test was used to evaluate
whether the overall effect size was
greater than zero. Coding for all stud-
ies was performed by the senior au-
thor. The second author then coded
20 studies randomly selected on all
methodological characteristics to eval-
uate reliability. Agreement was 100%
for these comparisons.

Calculation of Effect Sizes

For each measure, we computed J. Co-
hen’s (1988) standardized mean differ-
ence (d) along with the pooled correla-
tion coefficient (r). Both effect sizes
were calculated using formulas pro-
vided in Lipsey and Wilson (2001).
ADHD participants were recorded as
the control group, so that effect sizes
(d and r) would remain positive when
individuals with ADHD scored lower
on the achievement variable. For cate-
gorical variables, Cohen’s d was cal-
culated by coding both variables di-
chotomously (e.g., ADHD = 0, Con-
trol = 1; failing a grade = 0, not failing
a grade = 1) and calculating the mean
for the ADHD and control groups. This
is mathematically equivalent to com-
puting a chi square with 1 degree of
freedom and subsequently converting
chi square to . Homogeneity analyses
were also performed for each measure.
A homogeneity analysis is analogous
to an analysis of variance, in that ho-
mogeneity is the sum of squares of ef-
fect sizes about their weighted mean.
The homogeneity statistic has a chi-
square distribution with k-1 df, where
k is the number of contributing effect
sizes. Thus, homogeneity evaluates
whether the observed effect sizes are
likely to result from the sampling of
one population. A statistically signifi-
cant chi square suggests that the ef-
fects are not homogenous and that
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they may come from more than one
distribution.

Results

Of the original 109 studies, 72 fulfilled
all criteria for inclusion. Multiple in-
vestigations (k = 37) were excluded be-
cause of redundancies, representing
34% of the original database. Table 1
presents distinguishing features of the
retained research studies. Of the in-
cluded samples, 54 studies involved
children, 7 evaluated adolescents, 4 ex-
amined college students, and 7 com-
pared adults. Insufficient samples
were available to analyze the results
separately for college students and
adults. Consequently, the two age
groups were collapsed into a single
group labeled adults (k = 11 studies). As
Table 1 shows, the majority of studies
were mixed with respect to gender
(k = 65), and only four presented re-
sults separately for male participants,
and another three did so for female
participants. Table 1 reveals that most
investigations involved clinical sam-
ples (k = 66) rather than large hetero-
geneous or epidemiological samples
(k = 6). Table 1 also shows that the pre-
ponderance of studies employed either
the DSM-III-R (k = 33) or DSM-1V (k=18)
criteria to identify individuals with
ADHD.

The 72 studies yielded 181 nonre-
dundant effect sizes, where only one
averaged reading measure was coded
per study, only one averaged mathe-
matics measure was coded, and so on
(M = 2.51 nonredundant effect sizes
per study). The nonredundant effect
sizes were themselves then averaged
to produce one overall effect per study.
Table 1 shows the weighted effect sizes
(overall r and overall d). Interesting
enough, for 3 of the 72 investiga-
tions (Hechtman et al., 2004; Sandson,
Bachna, & Morin, 2000; Spencer et al.,
1995), the overall effect was contrary
to expectations and actually showed
higher achievement for individuals
with ADHD.

Table 2 presents weighted mean
effect sizes, confidence intervals, and
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homogeneity statistics for the overall
analysis, separately according to mod-
erator groups. To determine whether
individuals with ADHD generally
scored lower on measures of achieve-
ment, we computed an overall weighted
mean effect size d and used the z test to
evaluate the statistical significance of
this effect (Lipsey & Wilson, 2001;
Wolf, 1986). Individuals with ADHD
displayed significantly lower overall
levels of achievement relative to con-
trols, d = .71, z = 12.28, p = .001. Ac-
cording to J. Cohen (1988), a d of .50
represents a medium effect size, and
.80 is the benchmark for a large effect
size. Figure 1 presents a stem-and-leaf
plot of the distribution of effect sizes
for overall achievement.

Rosenthal (1991) recommended a
method to test the robustness of effect
sizes against sampling bias introduced
by the tendency to selectively publish
positive results and leave negative re-
sults in a file drawer. This method in-
volves calculating the number of un-
published studies with null results that
would be necessary to reduce the ob-
served effect size to a level where its
meaning changes. In the current case,
the weighted mean effect size is un-
likely to be a result of publication bias.
Rosenthal’s (1991) file-drawer analysis
showed that 98 consecutive compar-
isons with effect size d = .00 would be
needed to bring the obtained overall
effect size (d = .71) down to d = .30—a
small effect—and more than 158 con-
secutive studies with null results
would be needed to reduce the mean
effect size to d = .05, a negligible effect
(Orwin, 1983). Finally, the overall ho-
mogeneity statistic was significant,
¥A(71, N = 72) = 446.48, p = .001, denot-
ing the possibility of moderator vari-
ables.

Table 3 presents data on the num-
ber of effect sizes per moderator (k),
sample sizes contributing to each effect
(N), and weighted mean effect sizes, d.
Furthermore, the table shows each d
converted to the familiar Wechsler
metric (M =100, SD = 15). With respect
to age comparisons, the table reveals
that children showed a significantly

larger effect size (d = .75) than adoles-
cents (d = .60), p = .001, who in turn
showed a significantly larger effect size
than adults (4 = .57), p = .001. Thus,
children with ADHD generally obtained
lower achievement than adolescents,
who obtained lower achievement than
adults. No significant difference was
present for gender. However, an infer-
ence of equality is tenuous, because
very few studies included either just
male (k = 4) or just female participants
(k =3).

The greatest disparities took place
according to the achievement domain
or assessment methodology. The larg-
est effect occurred in the content area
of reading (d = .73), followed by math-
ematics (d = .67), and then by spelling
(d = .55); all three differences were sta-
tistically significant at p = .001. Effect
sizes were influenced—to an extent—
by the type of assessment methodol-
ogy. Specifically, outcomes evaluated
using teacher/parent rating scales re-
sulted in a significantly larger effect
(weighted d = .64) than outcomes ob-
tained using either other/interval
measures (e.g., grade point averages,
years of education) d = .56, p =.001, and
nominal measures (e.g., being re-
tained, receiving special education ser-
vices) d = 49, p = .001. At the same
time, effect sizes were larger for both
reading (d = .73) and mathematics out-
comes evaluated through standard-
ized tests (d = .67) than they were
for achievement outcomes evaluated
through rating scales (d = .64; all ps =<
.001).

The type of sample also affected
findings. A significantly larger effect
was found for large, heterogeneous, or
epidemiological samples (d = .78) than
when studies concentrated on clinical
samples (d = .68), p = .001. Finally, a sig-
nificantly larger effect size was ob-
tained for studies using the DSM-III-R
(d = .79) than when the current DSM-
IV system was employed to identify in-
dividuals with ADHD (d = .64), p =
.001.

Perhaps the most striking feature
of Table 3 is the uniformity of out-
comes. As the table shows, when effect
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Demographics, Selected Methodological Characteristics, and Effects Sizes of All Studies Included in the Analysis

TABLE 1

Overall effect size

Study N Age Gender Sample Criteria R D
August & Garfinkel, 1993 65 Ch MF CL DSM-III 0.25 0.53
August et al., 1996 111 Ao MF CL DSM-III-R 0.05 0.11
Barkley, DuPaul, & McMurray, 1990 79 Ch MF CL DSM-11I 0.41 0.90
Barkley, Fischer, et al., 1990 189 Au MF CL DSM-IlI-R 0.33 0.82
Barkley et al., 1991 189 Ch MF CL DSM-III-R 0.49 1.12
Barkley et al., 2002 95 Ch MF CL DSM-IlI-R 0.44 1.00
Barry et al., 2002 66 Ch MF CL DSM-1V 0.45 1.01
Benedetto & Tannock, 1999 30 Ch MF CL DSM-1V 0.35 0.77
Biederman et al., 1999 262 Ch FO CL DSM-III-R 0.30 0.64
Biederman, Faraone, Milberger, 218 Ch MF CL DSM-III-R 0.32 0.72
Curtis, et al., 1996
Biederman, Faraone, Milberger, 237 Ch MF CL DSM-III-R 0.43 0.96
Guite, et al., 1996
Biederman et al., 1993 291 Au MF CL DSM-III-R 0.23 0.48
Biederman et al., 1998 120 Ao MF CL DSM-III-R 0.34 0.72
Biederman et al., 1995 140 Ch MF CL DSM-III-R 0.15 0.30
Bonafina et al., 2000 174 Au MF CL DSM-III-R 0.32 0.94
Brock & Knapp, 1996 42 Ch MF CL DSM-1V 0.05 0.10
Casey et al., 1996 162 Ch MF CL I/N 0.32 0.68
N. J. Cohen et al., 2000 153 Ao MF CL DSM-III-R 0.26 0.60
Danckaerts et al., 1999 98 Au MF CL I/N 0.39 0.85
Dewey et al., 2003 150 Ch MF CL DSM-IlI-R 0.51 1.22
Faraone et al., 1996 298 Ao MF CL DSM-III-R 0.18 0.38
Faraone et al., 2002 472 Ch MF CL DSM-IlI-R 0.19 0.40
Faraone et al., 1998 235 Ch MF CL DSM-III-R 0.44 1.00
Fischer et al., 1990 86 Au MF CL DSM-III-R 0.47 1.07
Fischer et al., 1993a 169 Ch MF CL DSM-III-R 0.67 1.95
Fischer et al., 1993b 123 Ch MF CL I/N 0.46 1.04
Frick et al., 1991 265 Ch MF CL DSM-III-R 0.23 0.47
Glutting et al., 2002 680 Co MF NC DSM-1V 0.26 0.55
Greene et al., 1997 150 Ch MF CL DSM-IlI-R 0.38 0.56
Hechtman et al., 2004 134 Ch MF CL I/N ?0.14 ?0.29
Heiligenstein et al., 1999 54 Co MF CL DSM-1V 0.40 0.90
Jensen et al., 2001 284 Au MF CL DSM-1V 0.09 0.18
Krane & Tannock, 2001 169 Ch MF CL DSM-1V 0.52 1.21
Kroese et al., 2000 44 Ch MF CL DSM-1V 0.50 1.15
Kuhne et al., 1997 130 Ch MF CL I/N 0.42 0.99
Lahey et al., 1994 63 Ch MF CL DSM-1V 0.33 0.73
Lamminmaki et al., 1995 19 Ch MF CL I/N 0.03 0.06
Latimer et al., 2003 174 Au MF CL DSM-IlI-R 0.44 0.97
Livingston et al., 1996 139 Ch MF CL I/N 0.13 0.27
Mahone et al., 2002 38 Ch MF CL DSM-1V 0.37 0.79
Mannuzza et al., 1993 158 Ch MF CL DSM-I1I 0.41 0.89
Marks et al., 1999 166 Ao MO CL DSM-III-R 0.41 0.91
Marshall et al., 1997 122 Ch MF CL DSM-III-R 0.15 0.32
Matochik et al., 1996 121 Ch MF CL DSM-III-R 0.05 0.01
Mayes, 2002 94 Co MF CL I/N 0.34 0.71
Mayes et al., 2000 63 Ch MF CL DSM-1V 0.11 0.33
Merrell & Tymms, 2001 2014 Ch MF NC DSM-1V 0.34 0.78
Mitsis et al., 2000 174 Ch MF CL DSM-1V 0.30 0.63
Molina et al., 2001 247 Ch MF NC I/N 0.54 1.28
Morgan et al., 1996 130 Ch MF CL DSM-1V 0.17 0.35
Muir-Broaddus et al., 2002 138 Ch MF CL DSM-1V 0.22 0.45
Nigg et al., 1998 104 Ch MO CL DSM-III-R 0.32 0.69
Pineda et al., 1999 128 Ch MF CL DSM-III-R 0.68 1.87
Rapport et al., 1999 325 Ch MF NC I/N 0.36 0.76

(table continues)
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(Table 1 continued)
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Overall effect size

Study N Age Gender Sample Criteria R D
Reid et al., 1994 122 Ch MF NC I/N 0.41 0.90
Robin & Vandermay, 1996 150 Ch MF CL DSM-III-R 0.76 2.82
Roy-Byrne et al., 1997 92 Ch MF CL I/N 0.18 0.37
Rucklidge & Tannock, 2001 54 Ch FO CL DSM-1V 0.46 0.88
Saklofske et al., 1996 121 Ch MF CL DSM-III-R 0.26 0.61
Samuelsson et al., 2004 120 Au MO CL I/N 0.24 0.50
Sandson et al., 2000 158 Ch MF CL DSM-1V -0.14 -0.29
Schachar & Tannock, 1995 36 Ch MO CL DSM-III-R 0.22 0.45
Schaughency et al., 1994 445 Ch MF CL DSM-III 0.10 0.20
Seidman, Biederman, Faraone, 79 Ch FO CL DSM-III-R 0.36 0.79
et al.,, 1997
Seidman et al., 2001 164 Ch MF CL DSM-III-R 0.57 1.70
Slomkowski et al., 1995 122 Ch MF CL DSM-III 0.55 1.30
Spencer et al., 1995 123 Au MF CL DSM-III-R -0.11 -0.23
Spinella & Miles, 2003 27 Co MF NC I/N 0.61 1.54
Tirosh et al., 1998 100 Ch MF CL DSM-III-R 0.21 0.43
Todd et al., 2002 974 Ch MF CL DSM-1V 0.26 0.56
M. Weiss et al., 2003 238 Ao MF CL DSM-1V 0.36 0.78
Zentall et al., 1994 228 Ch MF CL I/N 0.31 0.65

Note. Effect sizes generally are assumed to be independent in meta-analyses if no more than one effect size is reported for a given sample (Lipsey & Wilson,
2001). Most studies in the current analysis reported more than one effect size. In instances where multiple effects were provided, the effect sizes were averaged
across achievement measures (e.g., reading, mathematics, spelling) to yield a single effect size that maintained each study’s statistical independence. The har-
monic sample size (N) was employed in instances where more than one effect size was reported per study and the number of participants varied across effects.
Tabled values are rounded to the nearest whole number for convenient presentation. Each effect size was weighted according to sample sizes, so that more
weight was given to effects from studies with larger samples (Hedges & Olkin, 1985). Ch = children; Ao = adolescents; Co = college students; Au = adults; MF =
mixed male and female; FO = female only; MO = male only; CL = clinical sample; NC = nonclinical sample, such as an unselected cohort or an epidemiological
assemblage; I/N = indeterminate/no criteria reported; DSM-IIl = Diagnostic and Statistical Manual of Mental Disorders, 3rd ed. (American Psychiatric Association,
1980); DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, 3rd revised ed. (American Psychiatric Association, 1987); DSM-IV = Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. (American Psychiatric Association, 1994); R = Sample weighted effect sizes presented as correlation coefficients;
D = sample weighted effect sizes presented as J. Cohen’s (1988) standardized mean difference.

sizes were converted to Wechsler met-
ric, results were homogeneous. For ex-
ample, sample weighted d values for
the DSM-III-R (d = .79) versus DSM-IV
(d = .64) comparison showed a statisti-
cally significant difference between
systems, p = .001. However, when the
two ds were converted to Wechsler
metric, the discrepancy was only 2
points (88 and 90, respectively), sug-
gesting that the differences attributable
to the diagnostic criterion, though reli-
able, are too small to have much im-
pact clinically. In fact, when all the ef-
fect sizes in Table 3 were converted to
Wechsler metric, results ranged from a
standard score low of 88 to a high of 93.
This 5-point disparity is within the
normal random measurement error
(i.e., the standard error of measure-
ment) reported for most individually
administered tests of achievement
(Anastasi & Urbina, 1997; Kamphaus,
2001; Sattler, 2001; Snelbaker et al.,

2001). Therefore, on average, clinicians
can expect individuals with ADHD to
obtain a standard score of approxi-
mately 89 on measures of achievement.

STUDY 2

Less is known about ADHD at the col-
lege level than about ADHD in chil-
dren, adolescents, and adults (DuPaul
et al., 2004; Heiligenstein et al., 1998;
Heiligenstein, Guenther, Levy, Savino,
& Fulwiler, 1999). Furthermore, there is
reason to believe that outcomes ob-
tained with children and adolescents
with ADHD may not hold for college
students (Glutting et al., 2002; Heili-
genstein et al., 1998). College students
with ADHD are likely to have (a) higher
ability levels, (b) greater academic suc-
cess during primary and secondary
school, and (c) better compensatory

skills than individuals with ADHD
from the general population. College
students with ADHD also experience a
different set of stressors than young
adults with the condition who do not
seek postsecondary training. In partic-
ular, college students must adapt to the
academic challenges and demands that
accompany a college education. There-
fore, college students with ADHD may
constitute a distinct subset of individ-
uals with the disorder.

The meta-analysis revealed that
to date, only four studies have exam-
ined the relationships between ADHD
and achievement at the college level
(Glutting et al., 2002, Heiligenstein et
al., 1999; Mayes, 2002; Spinella &
Miles, 2003). This lack of inquiry is sur-
prising, because the number of college
students with ADHD is growing so
fast that their number might soon
equal that of students with LD (La-
tham, 1995). Consequently, our sec-
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TABLE 2

Sample Weighted Mean Effect Sizes, Confidence Intervals, and Homogeneity Statistics for Overall Effect Sizes and
Effect Sizes Calculated Separately by Moderator Groupings

Sample weighted effect size

Moderator k r 95% ClI (r) d 95% CI (d) Homogeneity
Overall 72 .32 .31-.33 .71 .70-.72 446.48***
Age group

Children 54 .30 .31-.32 .75 .74-76 375.06**

Adolescents 7 .28 .27-.29 .60 .59-.62 18.05**

Adults 11 .26 .25-.27 .57 .56-.59 26.02***
Gender

Mixed 65 .31 .30-.32 .71 .70-.72 441.66***

Male only 4 .33 .32—-.34 .70 .69-.72 3.12

Female only 3 .33 .32-.34 .70 .69-.71 1.70
Achievement area

Reading 71 .31 .20-.32 .73 .72-75 730.02***

Mathematics 46 .28 .27-.29 .67 .64—.69 325.65**

Spelling 19 .25 .24-.26 .55 .53-.57 143.92***

Other/Interval@ 18 27 .26-.28 .56 .56-.58 65.58***

Rating scales® 13 .30 .29-31 .64 .53-.85 46.18*

Nominal/Dichotomous® 14 .22 21-24 49 46-.53 148.04***
Sample type

Clinical 66 .29 .28-.30 .68 .67—-.69 420.03**

Nonclinical 6 .34 .33-.35 .78 77-79 26.45***
Criteria

DSM-IlI-R 33 .33 .32-34 .79 .78-.80 256.03**

DSM-1V 18 .29 .28-.30 .64 .63-.65 83.76***

Note. Most studies reported more than one effect size. In instances where multiple outcomes were provided, effect sizes were averaged across achievement mea-
sures (e.g., reading, mathematics, spelling) to yield a single effect that maintained each study’s statistical independence. k = number of effect sizes; Cl = confi-
dence interval; r = sample weighted effect sizes presented as correlation coefficients; d = sample weighted effect sizes presented as J. Cohen’s (1988) standard-
ized mean difference; DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, 3rd revised ed. (American Psychiatric Association, 1987); DSM-/V =
Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (American Psychiatric Association, 1994). Homogeneity = Rosenthal’s (1991) and Rosenthal and
Rubin’s (1982) homogeneity measure, distributed as 2 with k—1 degrees of freedom. Statistical significance suggests that heterogeneity is present and that the co-
efficients are not are likely to come from the sampling of one population of effect sizes.
aRepresents variables such as grade point averages, years of education (coded only for studies with adults), high school rank, semester credits passed during

either high school or college, and results from standardized tests measuring variables other than reading, mathematics, and spelling (e.g., language, writing, pho-
nemic awareness). ®PDenotes scores obtained from either parent or teacher rating scales. Examples include (a) the Learning Problem scale of the Conners Parent
Rating Scales (Conners, 1989); (b) the Academic Achievement Scale of the Personality Inventory for Children—Revised (Wirt, Lachar, Klinedinst, & Seat, 1990); and
(c) the Learning Problems scale of the Teacher Report Form of the Behavior Assessment System for Children (Reynolds & Kamphaus, 1992). °Represents vari-
ables such as (a) the presence or absence of LD; (b) receiving special education services; (c) being retained in school; (d) getting tutoring or extra help; (e) drop-

ping out of school; and (f) passing/failing performance on a high school proficiency test.

**p<.01. ***p < .001.

ond study sought to investigate the
l-year predictive validity of ADHD
ratings in forecasting college achieve-
ment.

Method

Participants

The sample comprised dyads (a stu-
dent and one parent) of first-year stu-
dents enrolled in degree programs at a
university in the northeast corridor of
the United States (N = 380). The stu-

dents came from 18 states. The average
age was 19.1 years (SD = 0.37; range =
18-22 years); 127 students (33.4%) were
male; 80.5% of the sample was Euro-
pean American, 8.4% African Ameri-
can, 4.7% Hispanic, 4.7% Asian, and
1.7% of other ethnic backgrounds. Al-
though students’” Verbal (M = 567.2,
SD =77.3) and Quantitative (M = 576.4,
SD = 78.5) scores from the SAT were
slightly above the expectancy for high
school students (Verbal scale national
M =520, SD = 110; Quantitative scale
national M = 524, SD = 112; College

Board, 1995), the scores were represen-
tative of averages for entering first-
year college students at the university
where the study took place. The aver-
age high school class rank for students
in this study was moderately high
(M = 79th percentile, SD = 14.57), and
the average grade point average (GPA)
at the end of the students first year of
college was, as would be expected,
moderate (M = 2.87, SD = 0.65). Fur-
thermore, the correlation between high
school (HS) class rank and GPA at the
end of the first year was significant, r =
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28.00 1. 0000000000000000001111111111
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4.00 =1.9 9999

FIGURE 1. Stem-and-leaf plot of effect size distribution for overall achievement.

43, p < .001. This moderate relation-
ship is likely attenuated by the re-
stricted range on the HS rank and GPA
variables, as only the upper portion of
high school classes go on to college,
and several students achieved the
highest possible GPA (4.0). However,
in spite of these factors, the significant
relationship indicates at least modest
stability of achievement from high
school to college in this sample. Only
2% of students (N = 7) in the sample
were diagnosed with ADHD. Simi-
larly, only 2% of students (N = 8) self-
identified as having LD.

ADHD Measures

Participants and their parents both
completed the College ADHD Response
Evaluation (CARE; Glutting, Sheslow,
& Adams, 2002). The CARE can be
used for two purposes, depending on
the examiner’s background and train-
ing. Its primary use is by postsec-
ondary disability service providers,
whose backgrounds may not be in as-
sessment. For these professionals, the
CARE can be applied for screening
purposes to identify college students
who are at risk for having ADHD. On
the other hand, examiners with ap-
propriate training can use the CARE
as part of a comprehensive ADHD
assessment.

The CARE encourages consen-
sual validity because its assessments
include conormed student and parent
measures: the Student Response In-
ventory and the Parent Response In-
ventory. Most often, just the student
scale is administered for screening
purposes. The results may be inter-
preted with reference to general na-
tional norms for college students, or
to gender-specific norms (male vs. fe-
male). Each instrument is described
hereafter.

Student Response Inventory.
The Student Response Inventory (SRI)
is a 44-item self-rating scale; 18 items
come directly from criteria in the DSM-
IV. At the same time, the SRI is rela-
tively brief, taking less than 10 min
to complete. Item development was
heavily influenced by mental health
professionals experienced in working
with students with ADHD at the col-
lege level. Postsecondary disability
service providers, college counselors,
psychologists, and psychiatrists with
appropriate knowledge and back-
grounds were interviewed and asked
to write questions.

For each item, students indicate
whether they agree, disagree, or are un-
decided about how an item’s content
applies to their day-to-day lives. This
format differs from that in some

ADHD measures, where symptoms
are rated using a 4-point scale (e.g., not
at all, just a little, pretty much, very
much). The SRI's use of a neutral or
midpoint alternative is consistent with
findings that forced-choice systems
(e.g., 4-, 6-, or 8-point ratings) result in
less response discrimination on per-
sonality measures, with raters system-
atically collapsing the two middlemost
alternatives into a single neutral cate-
gory (Glutting & Oakland, 1993; Mc-
Kelvie, 1978; Tseng, 1983). Attempts to
attain precision by adding a large num-
ber of options with a neutral alterna-
tive (e.g., 5-point scaling) can also lead
to inaccurate responses (McDermott,
1986). This situation arises when raters
do not make subtle choices imposed by
the item format (e.g., differentiating
between gradations such as strongly
agree and agree).

Parent Response Inventory. The
majority of postsecondary students
with ADHD are referred because of
difficulties in attention, concentration,
and behavioral regulation. These very
same problems might also affect their
responses to questionnaires. Com-
pounding the problem of response dis-
tortion is the finding that students with
ADHD underreport key symptoms
(Fischer et al., 1993a; Hinshaw, Henker,
& Whalen, 1984; Youngstrom, Loeber,
& Stouthamer-Loeber, 1999). The net
effect is that an ADHD assessment that
relies solely on self-report runs certain
risks and may under- or overreport
clinically important phenomena.

The Parent Response Inventory
(PRI) was developed to supplement
and enhance data supplied by students
on the SRI. The PRI is an objective rat-
ing scale completed by a student’s par-
ent. It contains 30 items, 18 of which
come directly from ADHD criteria in
the DSM-IV. The PRI takes 5 to 10 min
to complete and uses the same item
format as the SRI, with parents indi-
cating whether they agree, disagree, or
are undecided about how an item’s con-
tent applies to their child.

Although controversial, the DSM-
IV mandates that ADHD symptoms
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TABLE 3

Sample Weighted Mean Effect Sizes (d) by Moderator Groupings, Including Conversions of d to
Wechsler Metric, and Comparisons Within Moderator Groups

Moderator k n d dy? Statistical comparisons®
Overalle 72 13,933 .71 89
Age
Children (Ch) 54 10,481 75 89 Ch > Ao***, Ch > Au*™**,
Adolescents (Ao) 7 1,139 .60 91 Ao > Au**
Adults (Au) 1 2,313 .57 91
Gender
Mixed 65 13,112 .71 89 ns
Male only 4 426 .70 90
Female only 3 395 .70 90
Achievement area
Reading (R) 71 5,459 .73 89 R > M*** S*** O*** A N***
Mathematics (M) 46 2,660 .67 90 M > S***, O*** N***
Spelling (S) 19 1,603 .55 92 S>N*
Other/Interval (O)° 18 2,320 .56 92
Rating scales (A)d 13 1,258 .64 90 A > S*Fr* O**x N***
Nominal/Dichotomous (N)e 14 634 .49 93
Sample type
Clinical (CL) 66 10,518 .68 90
Nonclinical (NC) 6 3,415 .78 88 NC > CL***
DSM
DSM-III-R 33 5,590 .79 88 DSM-III-R > DSM-1V***
DSM-1V 18 5,414 .64 90

Note. Most studies reported more than one effect size. In instances where multiple outcomes were provided, effect sizes were averaged across achievement mea-
sures (e.g., reading, mathematics, spelling) to yield a single effect size that maintained each study’s statistical independence. k = number of effect sizes; n = num-
ber of participants contributing to an effect size; d = sample weighted effect sizes presented as J. Cohen’s (1988) standardized mean difference; ns = not signifi-
cant; DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, 3rd revised ed. (American Psychiatric Association, 1987); DSM-IV = Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. (American Psychiatric Association, 1994).

aSample weighted d converted to Wechsler metric, M = 100, SD = 15. PEffect sizes were compared using z tests (Lipsey & Wilson, 2001; Wolf, 1986). °Represents
variables such as grade point averages, years of education (coded only for studies with adults), high school rank, semester credits passed during either high school
or college, and results from standardized tests measuring variables other than reading, mathematics, and spelling (e.g., language, writing, phonemic awareness).
dDenotes scores obtained from either parent or teacher rating scales. Examples include (a) the Learning Problem scale of the Conners Parent Rating Scales (Con-
ners, 1989); (b) the Academic Achievement Scale of the Personality Inventory for Children—Revised (Wirt, Lachar, Klinedinst, & Seat, 1990); and (c) the Learning
Problems scale of the Teacher Report Form of the Behavior Assessment System for Children (Reynolds & Kamphaus, 1992). eRepresents variables such as (a) the

presence or absence of LD; (b) receiving special education services; (c) being retained in school; (d) getting tutoring or extra help; (e) dropping out of school; and
(f) passing or failing performance on a high school proficiency test.

*p<.05.*p < .01. **p < .001.

must be present by age 7 (American
Psychiatric Association, 1994). Parents
are in a better position to recall the be-
havior of their offspring as children.
Therefore, the PRI asks parents to
frame the duration and history of
symptoms of their children, using the
following retrospective framework:
“Please give an opinion about what
your son/daughter was like when
he/she was in elementary school (ap-
proximately 5-8 years old).” The PRI's
use of historical circumstances also
helps examiners to clarify whether a
student’s difficulties are persistent or

whether they are a reaction to stressful
events that took place more recently.

CARE Scales

The SRI and PRI provide scores based
on results from factor analyses as well
as scores founded on ADHD criteria in
the DSM-1V. Furthermore, each instru-
ment supplies a total score. Thus, the
SRI offers six scores (factor-based Inat-
tentiveness, factor-based Hyperactiv-
ity, factor-based Impulsivity; DSM-IV
Inattentiveness, DSM-IV Hyperactiv-
ity; and a Total score), and the PRI sup-

plies five scores (factor-based Inatten-
tiveness, factor-based Hyperactivity/
Impulsivity; DSM-IV Inattentiveness,
DSM-1V Hyperactivity; and a Total
score). Raw scores from the CARE
may be transformed to percentiles and
T scores (M =50, SD = 10).

Reliability and Validity

The three factor-based scores from the
SRI and the two factor-based scores
from the PRI were supported through
exploratory and confirmatory factor
analyses with independent replica-
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tions (Glutting, Youngstrom, & Wat-
kins, 2005). The CARE’s manual (Glut-
ting et al., 2002) presents studies ex-
amining external validity, including
one that evaluated diagnostic validity
between college students with ADHD
and those without ADHD. Internal
consistency reliabilities for the CARE'’s
norm sample ranged from .77 to .90
across factor-based scores from the SRI
and PRI. Test-retest reliabilities ex-
tended from .77 to .88 for the SRI. No
test-retest reliabilities were available
for the PRI.

Criterion

The university supplied binary data on
whether students were placed on aca-
demic probation at the end of their first
year. Specifically, students whose grade
point averages (GPAs) were below 2.0
on a 4-point scale were placed on aca-

TABLE 4
Summary of Bivariate Correlations
Between CARE Scale Ratings and
First-year Grade Point Average

Predictor r r2

Student Rating Scale

Inattentiveness A7 .029

Hyperactivity .04 .002

Impulsivity .05 .003
Parent Rating Scale

Inattentiveness 17 .029

Hyperactivity .07 .005

Note. CARE = College ADHD Response Evalua-
tion (Glutting, Sheslow, & Adams, 2002).
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demic probation, whereas students
with GPAs greater or equal to 2.0 were
not placed on probation.

Procedure

Informed consent procedures were ap-
proved by the Internal Review Board
of the cooperating university. Students
and parents were asked in person to
complete the SRI and PRI. Ratings
were obtained either at the time of new
student orientations (at most 2 months
prior to the beginning of the fall se-
mester) or when families brought their
students to college (the beginning of
the fall semester). Respondents were
informed that all questionnaires were
confidential, but not anonymous, so
that it would be possible to track stu-
dents and obtain information about
their academic status. At the request of
the school, response rates were not
monitored directly. Nevertheless, the
participation rate approximated 35%
based on the number of returned ques-
tionnaires. At the end of the students’
first year, information was obtained
about their academic status.

The validity of ADHD ratings
was assessed using both bivariate as-
sociations and a direct-entry logistic
regression analysis (LRA). Only factor-
based T scores from the SRI and PRI
were employed as predictors. DSM-IV
scores were excluded because they
overlapped with the factor-based scores
and resulted in multicollinearities
when both were employed as predic-
tors in the LRA.

TABLE 5
Summary of Logistic Regression Analysis of CARE Scale Ratings to
First-year Grade Point Average

Predictor B P Odds ratio

Student Rating Scale

Inattentiveness .040 .02 1.041

Hyperactivity .005 .80 1.006

Impulsivity .016 .46 1.009
Parent Rating Scale

Inattentiveness .036 .05 1.037

Hyperactivity .005 .81 1.005

Note. CARE = College ADHD Response Evaluation (Glutting, Sheslow, & Adams, 2002).

Results

Table 4 presents bivariate correlations
between CARE scores and the GPA
criterion of academic probation. Co-
efficients ranged from .04 to .17. Inter-
esting enough, both student-rated
Inattentiveness and parent-rated Inat-
tentiveness correlated .17 with proba-
tion status. The equal validity found
here runs counter to previous studies,
in which parent ratings were generally
more accurate and predictive (Achen-
bach et al., 1987, Bird, Gould, &
Staghezza, 1992; Loeber, Green, Lahey,
& Stouthamer-Loeber, 1989).

Logistic regression, unlike simple
bivariate correlations, more accurately
illuminates the full network of variable
interrelationships that can occur among
a group of predictors and a criterion
(Tabachnick & Fidell, 2001). A test of
the complete model, with all five pre-
dictors, against a constant-only model
was statistically significant, x*(5, N =
327) = 14.16, p = .015, indicating that
the predictors, as a set, distinguished
college students on academic proba-
tion from those with average to above-
average achievement. Table 5 shows
standardized regression coefficients,
significance levels, and odds ratios for
each predictor. As with the bivariate
comparisons, two variables made sig-
nificant contributions to the prediction
of academic status. These variables
were student-rated Inattentiveness (p =
.02; p = .040) and parent-rated Inatten-
tiveness (p = .05; B = .036), and their
contribution remained significant after
controlling for covariation among the
other predictors and criterion.

At first glance, the overall predic-
tion seems modest (R = .211, R2 = .045).
However, it is comparable to the re-
sults from the meta-analysis, where
the association between ADHD and
achievement was r = .26 for adults (see
Table 2). Furthermore, the current cri-
terion is binary and, therefore, is likely
to attenuate associations compared to a
continuous measure of achievement
(Allen & Yen, 1979).

To further examine the predictive
validity of student and parent reports,
we computed regressions similar to



those described earlier, except that the
dependent variables were SAT total
scores and high school rank in separate
analyses. For SAT total scores, the re-
sults indicated that the predictors, as a
set, made a significant prediction, F(5,
374) =271, p = .020, R = .19. However,
the only significant unique predictor
was student-rated Inattentiveness (p =
.027, B = .146) after controlling for the
other predictors. Student-rated Hyper-
activity (p = .052, § = .127) and Impul-
sivity (p = .054, p = .125) approached
significance. For high school rankings,
the results indicated that the predic-
tors, as a set, made a significant pre-
diction, F(5, 321) = 2.37, p = .040, R =
.19. However, the only significant
unique predictor was parent-rated
Inattentiveness (p = .018, p = .154).
These findings further support the im-
portance of ratings of inattentiveness
in the prediction of academic perfor-
mance.

A better way to evaluate the prac-
tical significance of findings is through
the interpretation of odds ratios and a
case study. Table 5 shows that the odds
ratio was 1.041 for student-rated Inat-
tentiveness. Assume there is a student
who obtained a T score of 70 on the SRI
Inattentiveness scale at the beginning
of the school year. This score is 2 SD
above the mean. In such a scenario, the
student is 34% more likely to end up on
academic probation (i.e., have a GPA
less than 2.0 on a 4-point scale) than
a comparable student without self-
reported inattention. This case study
demonstrates that ADHD variables
meaningfully predicted end-of-year
grades. More important, these out-
comes suggest that postsecondary
counselors and clinicians should rou-
tinely screen students for ADHD
symptomatology.

GENERAL DISCUSSION

The present studies produced several
important findings. Foremost, the meta-
analytic results indicated a moderate
to large discrepancy in academic
achievement between individuals with
ADHD and typical controls (weighted
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d =.71). This outcome substantiates the
significant impact of ADHD symp-
toms on academic performance, and it
reveals a pattern of impairments be-
yond the achievement test decrements
identified previously (Frazier et al.,
2004). However, it should be noted that
this effect size may overestimate the
actual effect size, as unpublished work
was not included in this weighted av-
erage. It is also possible that some of
the individuals included in the studies
reviewed may not have met all of the
criteria for the DSM-IV ADHD diagno-
sis. With these caveats in mind, the
findings point to significant moderat-
ing effects among demographic and
methodological variables. Each effect
provides important information re-
garding the impact of ADHD on aca-
demic achievement and will be dis-
cussed in turn.

Standardized achievement tests—
particularly = reading measures—
produced the largest effect sizes. The
obtained pattern of greater deficits in
reading is the opposite of that ob-
served in a recent meta-analysis of
neuropsychological test performance
in ADHD (Frazier et al., 2004). The dif-
ference between these meta-analyses
may be explained by the fact that the
present study did not attempt to ex-
clude individuals with comorbid LD,
whereas the previous study did so. Al-
ternatively, the current results may
suggest that ADHD symptoms have a
greater negative impact on reading
performance. The latter interpretation
is consistent with the idea that math
and spelling generally require the
checking of an individual’s work as
part of the typical process, whereas
many reading tasks can be performed
more automatically (i.e.,, without
checking of work) or by obtaining the
gist of material. If true, the obtained
outcomes suggest that individuals
with ADHD will detect mistakes more
frequently during math and spelling
tasks than during reading. Greater im-
pairment on reading measures may be
also due to the significant associa-
tion between reading difficulties and
ADHD (Fergusson & Horwood, 1992).
Alternatively, greater impairment on

59

reading measures may have been
strictly due to the fact that the present
study did not attempt to exclude par-
ticipants with LD, many of whom had
difficulties with reading. Future re-
search is needed to examine these
possibilities and to determine the mag-
nitude of ADHD influences on achieve-
ment independent of specific learning
difficulties.

Co-occurring factors may account
for the finding of greater deficits
on standardized tests. Standardized
achievement tests may be sensitive to
both (a) the general effects of ADHD
symptoms on everyday learning and
retention, and (b) the specific effects of
ADHD symptoms on test performance
(Glutting, Youngstrom, Oakland, &
Watkins, 1996). For example, students
might perform poorly on a standard-
ized mathematics test simply as a con-
sequence of errors in attention that also
are present in their day-to-day activi-
ties (e.g., rounding mistakes or failing
to carry integers on simple math prob-
lems). Clinically, the second possibility
is apparent during evaluations of col-
lege students who sometimes obtain
low scores on standardized achieve-
ment tests because of ADHD but then
show high performance in specialized
academic courses.

Rating scales and objective inter-
val measures (e.g., GPA, years of edu-
cation) also produced moderate to
large effect sizes; nominal scales (e.g.,
dropping out of school, repeating a
grade) produced smaller, but still
medium-sized effects. These effects, in
combination, suggest that weaknesses
in academic performance generalize
beyond standardized tests. Thus, the
lower scores on achievement tests ob-
tained by individuals with ADHD can-
not be completely attributed to situa-
tional factors (e.g., negative test-taking
behavior) and are likely to represent
real deficits. The consistency of effects
across rating scales and objective mea-
sures (e.g., standardized tests and in-
terval scales such as GPA) indicates
similar sensitivity to academic deficits
in ADHD. The discrepancy between
nominal scales and other academic
measures may be accounted for by the
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attenuation of effect sizes due to a
restriction of range in the nominal vari-
ables. Therefore, future research should
not employ nominal indices as the sole
achievement measure, because they
may underestimate the effects of ADHD.
It should also be noted that specific
achievement domain effect sizes may
overestimate the true effect size, as the
present meta-analysis did not include
unpublished studies, the inclusion of
which might have slightly attenuated
weighted mean effect sizes. However,
the file-drawer analysis suggests that
if such attenuation did influence esti-
mates, this influence is likely to have
been relatively minor

Moderator analyses revealed a
trend toward decreasing academic im-
pairment with age. This finding con-
tradicts a cumulative-deficit hypothe-
sis. Three possibilities may account for
the disparity. First, there were fewer
older samples in the meta-analysis,
and they may have had less impair-
ments as a consequence of unmea-
sured differences, perhaps in selection
processes or in the attrition of students
with ADHD due to academic failure.
The students with the highest impair-
ment by ADHD in terms of achieve-
ment are the least likely to persist
through high school or to pursue fur-
ther education afterward. Second, ear-
lier studies have documented a de-
crease in ADHD symptomatology with
age (for a review, see Barkley, 1998),
which, in turn, may result in fewer
achievement problems among adoles-
cents and adults. Third, there may be
greater compensation for the effects of
ADHD with age. For example, indi-
viduals with ADHD may “learn”
about their problems and compensate
by checking their work, rereading pas-
sages, or seeking additional instruc-
tion.

Studies employing the DSM-III-R
as the standard for ADHD showed a
significantly larger effect size than
those using the DSM-IV. It may be the
case that the DSM-IV’s inclusion of
multiple subtypes resulted in individ-
uals with less impairment meeting the
criteria for ADHD. Such an inference is

JOURNAL OF LEARNING DISABILITIES

supported by the fact that the DSM-
III-R required 8 of 14 ADHD symp-
toms, whereas the DSM-IV neces-
sitates only 6 of 9 inattentive or 6 of 9
hyperactive/impulsive symptoms.

All of the aforementioned moder-
ating effects produced differences that
were statistically significant. Never-
theless, the magnitude of the differences
was small. For instance, when effect
sizes in the meta-analysis were con-
verted to a Wechsler metric (M = 100,
SD = 15), the results across all demo-
graphic and methodological categories
ranged from a standard score low of 88
to a high of 93. This 5-point disparity is
within the normal random measure-
ment error (i.e., the standard error of
measurement) reported for most indi-
vidually administered tests of achieve-
ment (Anastasi & Urbina, 1997; Kam-
phaus, 2001; Sattler, 2001; Snelbaker
et al., 2001).

The meta-analysis revealed sig-
nificant heterogeneity of effects within
most moderator groups. This finding is
not surprising due to the collapsing of
multiple measures in each category.
For example, several different achieve-
ment tests were employed across stud-
ies in the reading, math, and spelling
categories. Similarly, multiple mea-
sures were collapsed in the subjective
rating scale category. Also, the observed
heterogeneities may be accounted for
by other, unmeasured characteristics,
such as methodological quality and
idiosyncratic sample characteristics.
Future meta-analytic studies and orig-
inal research may help discern how
such differences affect both ADHD and
achievement.

The second study also produced
important findings by evaluating the
effects of both student- and parent-
reported ADHD symptoms on achieve-
ment with a relatively understudied
population, namely, college students.
To our knowledge, no prior study has
examined external validity for both
student and parent ratings at the col-
lege level. The results indicated that
ADHD symptoms continue to be sig-
nificantly associated with problems in
academic functioning at the college

level. The magnitude of the effect (R =
.21) was similar to that observed in
other studies identified in the meta-
analysis (average r = .26 for adults).
This difference may be accounted for
by two factors: Both the dichotomiza-
tion of the dependent variable (GPA)
and the overrepresentation of female
students are likely to have attenuated
the true relationship. Therefore, the ob-
served r is not likely to indicate any
true difference in the magnitude of ef-
fects of ADHD on academic achieve-
ment between the present and previ-
ous studies. Thus, ADHD symptoms
continue to influence academic perfor-
mance in a relatively selective sample
of college students. The current find-
ings also indicate the potential value in
the routine screening of college stu-
dents for ADHD to circumvent the
academic failure associated with the
disorder.

Interesting enough, both student-
and parent-rated inattentiveness corre-
lated equally with probation status
(rs = .17). This finding of equal validity
runs counter to previous studies, in
which parent ratings were generally
more accurate and predictive (Achen-
bach et al., 1987; Bird et al., 1992; Loe-
ber, Green, Lahey, & Stouthamer-
Loeber, 1989). The equality found here
may be a consequence of the age of in-
formants or of their ability level. The
current investigation employed self-
ratings from college students, whereas
earlier studies examined self-ratings
from children and adolescents. More-
over, the relative predictive ability of
student and parent reports may vary
as a function of the criterion, as we
found that student reports were partic-
ularly predictive when SAT total scores
were examined, and parent reports
were more important when high school
rank served as the criterion. A third
possibility is retrospective distortion.
Parents in the present study were re-
quired to recall events from the time
when their children were between 5
and 8 years old.

In contrast to inattentiveness, hy-
peractive and impulsive symptoms
produced relatively little independent



information. It may be that the influ-
ence of hyperactivity and impulsivity
decreases with age. Alternatively, par-
ents and students may be less able to
accurately report symptoms of hyper-
activity or impulsivity. Future research
should evaluate the latter possibility
by examining the relationship between
subjective and objective measures of
inattention, hyperactivity, and impul-
sivity and academic achievement at
the college level. Such studies will as-
sist in determining whether the rela-
tive importance of inattentive symp-
toms is an artifact of the method of
measurement or whether these symp-
toms are the most disabling and
should be the primary focus of inter-
vention. Future work should also exam-
ine the relationship between attention
problems, hyperactivity /impulsivity,
and achievement in more discrete sub-
samples (e.g., ADHD with no LD,
ADHD with LD, no ADHD) to better
understand whether the relationship
between inattentiveness and achieve-
ment observed in the present study is
primarily due to learning problems or
to the comorbidity of ADHD and learn-
ing problems. These studies should also
evaluate medication status, as this may
significantly influence the effects of
ADHD on achievement.
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