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Abstract. Trained classroom observers used the Direct Observation Form (DOF;
McConaughy & Achenbach, 2009) to rate observations of 163 6- to 11-year-old
children in their school classrooms. Participants were assigned to four groups based
on a parent diagnostic interview and parent and teacher rating scales: Attention Deficit
Hyperactivity Disorder (ADHD)—Combined type (n � 64); ADHD—Inattentive
type (n � 22); clinically referred without ADHD (n � 51); and nonreferred control
children (n � 26). The ADHD—Combined group scored significantly higher than the
referred without ADHD group and controls on the DOF Intrusive and Oppositional
syndromes, Attention Deficit Hyperactivity Problems scale, Hyperactivity-Impulsiv-
ity subscale, and Total Problems; and significantly lower on the DOF On-Task score.
The ADHD—Inattentive group scored significantly higher than controls on the DOF
Sluggish Cognitive Tempo and Attention Problems syndromes, Inattention subscale,
and Total Problems; and significantly lower on the DOF On-Task score. Implications
are discussed regarding the discriminative validity of standardized classroom obser-
vations for identifying children with ADHD and differentiating between the two
ADHD subtypes.

According to the Diagnostic and Statis-
tical Manual of Mental Disorders (4th ed.;

DSM-IV; American Psychiatric Association,
1994) and its text revision (DSM-IV-TR;
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American Psychiatric Association, 2000), ap-
proximately 3%–7% of the school-age chil-
dren in the United States meet diagnostic cri-
teria for attention deficit hyperactivity disorder
(ADHD). The DSM-IV-TR lists 18 behavioral
symptoms of ADHD, with 9 symptoms clus-
tered under Inattention and 9 clustered under
Hyperactivity-Impulsivity. These groupings of
symptoms are then used to define three sub-
types of the disorder: Predominantly Inatten-
tive (ADHD-IN), showing 6 of 9 symptoms of
inattention, but fewer than 6 symptoms of
hyperactivity and impulsivity; Predominantly
Hyperactive-Impulsive, showing the opposite
symptom pattern; and Combined (ADHD-C),
showing at least 6 of 9 symptoms of both
inattention and hyperactivity-impulsivity. To
meet diagnostic criteria for any subtype, the
DSM-IV-TR requires persistence of symp-
toms for at least 6 months; age of onset before
age 7 for at least some of the symptoms;
functional impairment from the symptoms in
two or more settings (e.g., home, school, or
work); and evidence of clinically significant
functional impairment in social, academic, or
occupational functioning.

Prevalence rates for the ADHD subtypes,
as well as ADHD in general, have varied de-
pending on the research criteria used for assess-
ing symptoms. Across five international studies
that used structured parent and/or teacher ratings
plus impairment criteria, Nigg (2006) computed
prevalence rates of 2.9% for ADHD-C, 3.2% for
ADHD-IN, and 0.6% for Predominantly Hyper-
active-Impulsive ADHD, and a total of 6.8% for
any ADHD. Applying prevalence rates of
3%–7% to school settings, at least 1–2 children
in an elementary classroom of 20–30 students
might be expected to exhibit symptoms of
ADHD.

Numerous studies have shown that par-
ent and teacher ratings of the core symptoms
(inattention, hyperactivity, and impulsivity)
differentiate children with ADHD from those
without ADHD (for reviews, see Barkley,
2006; DuPaul & Stoner, 2003; Nigg, 2006).
Research has also shown that the level of
agreement between parents and teachers re-
garding children’s problems is moderate at
best, with correlations ranging from .21 to .44,

depending on the nature of the problems
(Achenbach, McConaughy, & Howell, 1987;
Achenbach & Rescorla, 2001; Mitsis, McKay,
Schulz, Newcorn, & Halperin, 2000). In addi-
tion, efforts to develop laboratory tests or neu-
ropsychological measures of ADHD have pro-
duced limited results, particularly for identifying
the ADHD subtypes (e.g., Solanto et al., 2007).

Considering the moderate agreement be-
tween parent and teacher reports and the ab-
sence of a definitive test for ADHD, direct
observations of children’s classroom behavior
may be one venue for external validation of
ADHD symptoms. In a review of 39 observa-
tional studies, Platzman, Stoy, Brown, Coles,
Smith, and Falek (1992) found, in general, that
classroom observations were better than labo-
ratory observations for distinguishing children
with ADHD from comparison groups without
ADHD. Behaviors that most consistently iden-
tified children with ADHD were measures of
attention (including off-task behavior), activ-
ity level, vocalization, and for some studies,
negative interpersonal interactions.

Direct observations of children’s class-
room behavior are among the most common
assessment methods used by school psychol-
ogists (Shapiro & Heick, 2004; Wilson &
Reschly, 1996). Moreover, 94% of surveyed
school psychologists said they conducted
classroom observations as one of their meth-
ods for assessing ADHD (Demaray, Schaefer,
& Delong, 2003). Volpe, DiPerna, Hintze, and
Shapiro (2005) reviewed seven systematic
coding systems that school psychologists
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might use to observe children’s behavior in
school classrooms. Three observation systems,
in particular, showed good reliability and va-
lidity for ADHD: the Attention-Deficit Hyper-
activity Disorder School Observation Code
(Gadow, Sprafkin, & Nolan, 1996); Behavior
Observation of Students in Schools (Shapiro,
2004); and Classroom Observation Code
(Abikoff & Gittelman, 1985). These three ob-
servation systems all relied on observations of
the occurrence or nonoccurrence of discrete
behaviors over short intervals of time. Al-
though they provide reliable and valid indices
of observable ADHD-consistent behaviors, all
three coding systems have the disadvantage of
focusing only on a limited number of observ-
able behaviors at any one time.

Taking a different approach, we com-
bined the advantages of systematic direct ob-
servations and behavior rating scales to assess
an array of observable behaviors in school
classrooms. To do this, we used a newly re-
vised version of the Direct Observation Form
(DOF; McConaughy & Achenbach, 2009),
which is a standardized rating form developed
as part of the Achenbach System of Empiri-
cally Based Assessment (Achenbach & Res-
corla, 2001). The DOF can be used to obtain
multiple 10-min observations of a child’s
classroom behavior. During each 10-min ob-
servation, the observer records a narrative de-
scription of observed behaviors and codes oc-
currences and nonoccurrences of on-task be-
havior in ten 1-min intervals. Immediately
following each 10-min observation, the ob-
server rates the child on 89 problem items,
using a 4-point scale. Item ratings are then
averaged across multiple observation sessions
to obtain summative scale scores for five em-
pirically based syndrome scales (Sluggish
Cognitive Tempo, Immature/Withdrawn, At-
tention Problems, Intrusive, and Opposi-
tional), a DSM-oriented Attention Deficit Hy-
peractivity Problems scale with Inattention
and Hyperactivity-Impulsivity subscales, and
Total Problems. On-task occurrences are
summed for each 10-min observation and then
averaged across multiple observations (for de-
tails, see Method section).

Several studies have demonstrated good
reliability and validity of an earlier version of
the DOF (Achenbach, 1986; McConaughy,
Achenbach, & Gent, 1988; McConaughy,
Kay, & Fitzgerald, 1999; Reed & Edelbrock,
1983). We know of only one previous study
that used the DOF to compare observations of
children with ADHD symptoms versus con-
trols in the same classrooms. In that study,
Skansgaard and Burns (1998) added 9 new
items to the 97 items of the 1986 DOF to
create problem scales for inattention, hyperac-
tivity-impulsivity, oppositional defiant disor-
der/overt conduct disorder (ODD/overt CD),
and what they termed “slow cognitive tempo.”
Inter-rater reliabilities ranged from .69 to .97
for the four scales, plus 1.00 for the DOF
On-Task score. To test the discriminative va-
lidity of the DOF, Skansgaard and Burns
grouped their sample into an ADHD-C sub-
type (n � 6), ADHD-IN subtype (n � 6), and
matched controls (n � 12), based on percen-
tile cut points for teachers’ ratings of DSM-IV
ADHD symptoms. Despite the small sample
sizes, the ADHD-C and ADHD-IN groups
both scored significantly higher than controls
on the DOF Inattention scale and lower on
DOF On-Task, and the ADHD-IN group
scored significantly higher than controls on the
DOF Slow Cognitive Tempo scale. The
ADHD-C group scored significantly higher
than the ADHD-IN group and controls on the
DOF Hyperactivity-Impulsivity and ODD/
overt CD scales. Similar group differences
were reported for teachers’ ratings on compa-
rable subsets of DSM-IV symptoms, except
that ADHD-IN scored significantly higher
than both ADHD-C and controls on Slow
Cognitive Tempo.

Purpose of the Present Study

In the present study, independent ob-
servers used the 2009 DOF to rate classroom
behaviors for children with DSM-IV-TR diag-
noses of ADHD-C and ADHD-IN, plus clini-
cally referred children without ADHD (NON-
ADHD REF) and typically developing nonre-
ferred controls (Control). Observers were
blind to children’s group assignment and as-
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sessment results for the study. We had the
following hypotheses: (a) Children with
ADHD-C would score significantly higher
than NON-ADHD REF and Control on the
DOF Attention Problems syndrome, the DSM-
oriented Attention Deficit Hyperactivity Prob-
lems scale, and the Inattention and Hyperac-
tivity-Impulsivity subscales, and lower on
DOF On-Task. (b) Children with ADHD-IN
would score significantly higher than NON-
ADHD REF and Control on the DOF Atten-
tion Problems and Sluggish Cognitive Tempo
syndromes, Attention Deficit Hyperactivity
Problems and the Inattention subscale, and
lower on DOF On-Task. (c) Children with
ADHD-C would score significantly higher
than children with ADHD-IN on Attention
Problems and Attention Deficit Hyperactivity
Problems (both of which include hyperactivity
and impulsivity along with inattention), and
the Hyperactivity-Impulsivity subscale. Based
on findings from Skansgaard and Burns
(1998), we also hypothesized that children
with ADHD-C would score significantly
higher than the other three groups on the DOF
Oppositional syndrome. Because children
with both ADHD subtypes should have prob-
lems with inattention, we expected no signif-
icant differences between ADHD-C and
ADHD-IN on the Inattention subscale or On-
Task score. We made no a priori hypotheses
regarding differences between children with
ADHD and NON-ADHD REF and Control on
other DOF problem scales. We limited our
research to ages 6–11 to tap ADHD symptoms
prior to adolescence.

Method

Participants

This study was part of a larger federally
funded research effort to test the potential
contributions of standardized observations to
assessment of ADHD. Participants were re-
cruited from mental health providers and pub-
lic and private schools in the vicinity of out-
patient clinics at three study sites: the Vermont
Center for Children, Youth, and Families at
the University of Vermont Department of Psy-
chiatry in Burlington, Vermont (UVM; n �

53); The Children’s Hospital of Philadelphia
in Pennsylvania (CHOP, n � 46); and the
Child and Adolescent Psychiatry Clinic at
SUNY Upstate Medical University in Syra-
cuse, New York (SUNY, n � 64). The UVM
clinic was in a small urban area and the CHOP
and SUNY clinics were in large urban centers.
Participants were drawn from a total sample of
456, 6- to-11-year-old children participating in
the larger study. The participants were also a
subset of the sample used by McConaughy,
Ivanova, Antshel, and Eiraldi (2009) to test
group differences in test session observations.

Diagnostic Group Assignment

To be assigned to the ADHD-C group, the
child had to have symptoms of inattention and
hyperactivity-impulsivity based on combined
parent and teacher reports. Specifically, the child
had to have a positive diagnosis of ADHD-
Combined type (314.01) on the Diagnostic Re-
port of the National Institute of Mental Health
Diagnostic Interview Schedule for Children—
Fourth Edition (NIMH DISC-4; Shaffer et al.,
2000), plus scores �80th percentile on the Inat-
tention or Hyperactivity-Impulsivity subscales
of the ADHD Rating Scale—IV: School version
(ADHDRS-IV-School version; DuPaul, Power,
Anastopolous, & Reid, 1998); or the child had to
have a positive diagnosis of ADHD-Predomi-
nantly Inattentive type (314.00) on the NIMH
DISC-4 Diagnostic Report, plus scores �80th
percentile on both the Inattention and Hyperac-
tivity-Impulsivity subscales of the ADHDRS-
IV-School version (see Measures section for de-
scriptions of instruments). To be assigned to the
ADHD-IN group, the child had to have a DSM-
IV-TR diagnosis of ADHD-Predominantly Inat-
tentive type (314.00) on the NIMH DISC-4 Di-
agnostic Report, plus a score �80th percentile
on the Inattention subscale of the ADHDRS-IV-
School version and a score �80th percentile on
the Hyperactivity-Impulsivity subscale of the
ADHDRS-IV-School version. To be assigned to
the NON-ADHD-REF group, the child had to
have been referred to the study because of be-
havioral/emotional or learning problems, have
no diagnosis of ADHD on the NIMH DISC-4,
and have scores �80th percentile on the Inatten-
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tion and Hyperactivity-Impulsivity subscales of
the ADHDRS-IV-School version. To be as-
signed to the Control group, the child had to
have no diagnosis of ADHD on the NIMH
DISC-4 and scores �80th percentile on the In-
attention and Hyperactivity-Impulsivity sub-
scales of the ADHDRS-IV-School version and
the ADHDRS-IV: Home version (ADHDRS-
IV-Home version). Additional criteria for re-
cruitment of Control children were: did not re-
peat a grade and had not been referred for or
received special education, a Section 504 plan,
counseling, or mental health services within the
past 12 months.

Exclusionary criteria for children in all
four groups were: Wechsler Intelligence Scale
for Children—Fourth Edition Full Scale
IQ � 80, parent-reported physical or medical
problems (e.g., seizure disorders, cerebral
palsy), mental retardation, autism, or perva-
sive developmental disorder. No children in
this study were taking medications for ADHD.
Table 1 shows demographic characteristics of
the sample.

As shown in Table 1, there were approx-
imately three times as many boys than girls in
the ADHD-C and ADHD-IN groups, consis-
tent with rates reported in the DSM-IV-TR

Table 1
Demographic Characteristics and DSM-IV-TR Diagnoses for Four Groups

Characteristic
ADHD-C

(n � 64)
ADHD-IN
(n � 22)

NON-ADHD-REF
(n � 51)

Control
(n � 26)

Boys, n (%) 49 (76.6%) 17 (77.3%) 35 (68.6%) 15 (57.7%)
Girls, n (%) 15 (23.4%) 5 (22.7%) 16 (31.4%) 11 (42.3%)
Mean age (SD) 7.5 (1.5) 8.3 (1.5) 8.5 (1.7) 8.6 (1.5)
Mean SES (SD)a 5.7 (1.8) 6.2 (1.8) 6.9 (1.6) 6.5 (1.8)
Ethnicity, n (%)

Non-Latino White 38 (59.4%) 15 (68.2%) 38 (74.5%) 14 (53.8%)
African American 21 (32.8%) 4 (18.2%) 5 (9.8%) 8 (30.8%)
Latino/Hispanic 2 (3.1%) 2 (9.1%) 2 (3.9%) 1 (3.8%)
Other or Unknown 3 (4.7%) 1 (4.5%) 6 (11.9%) 3 (11.5%)

DSM-IV-TR Diagnoses, n (%)b

ADHD only 20 (31.3%) 12 (54.5%) 0 (0%) 0 (0%)
Conduct disorder 11 (17.2%) 1 (4.5%) 0 (0%) 0 (0%)
Dysthymia or major depression 5 (7.8%) 2 (9.1%) 3 (5.9%) 0 (0%)
Generalized anxiety disorder 4 (6.3%) 2 (9.1%) 3 (5.9%) 0 (0%)
Obsessive compulsive disorder 2 (3.1%) 1 (4.5%) 3 (5.9%) 1 (3.8%)
Oppositional defiant disorder 33 (51.6%) 6 (27.3%) 14 (27.5%) 1 (3.8%)
Separation anxiety 12 (18.8%) 2 (9.1%) 5 (9.8%) 0 (0%)
Social phobia 2 (3.1%) 2 (9.1%) 3 (5.9%) 0 (0%)
Specific phobia 19 (29.7%) 5 (22.7%) 9 (17.6%) 6 (23.1%)
Tourette’s or tic disorder 3 (4.7%) 1 (4.5%) 4 (7.8%) 0 (0%)
No diagnosis, n (%) 0 (0%) 0 (0%) 25 (49.0%) 19 (73.1%)
One diagnosis, n (%) 20 (31.3%) 12 (54.5%) 15 (29.4%) 6 (23.1%)
Two or more diagnoses, n (%) 44 (68.8%) 10 (45.5%) 11 (21.6%) 1 (3.8%)

Note. Total N � 163. DSM-IV-TR � Diagnostic and Statistical Manual (4th ed., text rev.); SES � socioeconomic
status; ADHD-C � attention deficit hyperactivity disorder—Combined type; ADHD-IN � ADHD—Inattentive type;
NON-ADHD-REF � non-ADHD clinically referred; Control � nonreferred controls.
aSES scored on an adapted version of Hollingshead’s (1975) scale for parental occupation where 1 � lowest and 9 �
highest.
bChildren with comorbid diagnoses were counted more than once for the different diagnostic categories.

School Psychology Review, 2009, Volume 38, No. 3

366



(American Psychological Association, 2000).
A one-way analysis of variance (ANOVA)
showed significant group differences in age,
F(3,162) � 5.38, p � .001, with ADHD-C
being significantly younger than NON-ADHD
REF and Control ( p � .05). There were no
significant site differences in age. Socioeco-
nomic status (SES) was scored on an adapta-
tion of Hollingshead’s (1975) scale for occu-
pation of the parent obtaining the higher score.
The mean SES for the sample for whom SES
was known was 6.3 (SD � 1.8; n � 153). A
one-way ANOVA showed significant group
differences in SES, F(3,152) � 3.93, p � .01,
with ADHD-C scoring significantly lower
than NON-ADHD REF ( p � .05). There were
also site differences in SES, F(2,152) � 12.47,
p � .001, with CHOP cases having signifi-
cantly lower SES (mean � 5.3, SD � 1.7)
than UVM cases (mean � 6.9, SD � 1.7) and
SUNY cases (mean � 6.5, SD � 1.6; p �
.05). CHOP also had higher percentages of
African American participants. Ethnicity of
the total sample was 64.4% non-Latino
White, 23.3% African American, 4.3% Latino
or Hispanic, and 7.9% other or unknown.

The bottom half of Table 1 shows the
number of participants with various DSM-
IV-TR diagnoses, according to Diagnostic Re-
ports obtained from the NIMH DISC-4. Chil-
dren in the two ADHD groups were allowed to
have other comorbid DSM-IV-TR diagnoses.
Children in the NON-ADHD REF and Control
groups were allowed to have diagnoses other
than ADHD.

Measures

ADHDRS-IV. The ADHDRS-IV (Du-
Paul et al., 1998) is an 18-item rating scale,
with 9 terms that assess DSM-IV defined symp-
toms of inattention and 9 terms that assess
DSM-IV defined symptoms of hyperactivity-im-
pulsivity. Each item is rated on a 4-point scale:
0 � not at all, rarely; 1 � sometimes; 2 � often;
and 3 � very often. The ADHDRS-IV-Home
version is completed by parents and the ADH-
DRS-IV-School version is completed by teach-
ers. Raw scores, T scores, and percentiles are
provided for Total Problems, Inattention, and

Hyperactivity-Impulsivity based on large strati-
fied national samples. For the three ADH-
DRS-IV scales of both versions, DuPaul et al.
(1998) reported internal consistency alphas rang-
ing from .86 to .96 and test–retest reliabilities
ranging from .78 to .90 over a 4-week interval.
For scores �80th percentile on the Hyperactiv-
ity-Impulsivity subscale of the ADHDRS-IV-
School version, Power et al. (1998) reported a
positive predictive probability of .75 and nega-
tive predictive probability of .87 for predicting
ADHD-C versus Controls, when teacher ratings
were combined with parent ratings. For scores
�80th percentile on the Inattention subscale,
Power et al. reported a positive predictive prob-
ability of .65 and negative predictive probability
of .90 for predicting ADHD-IN versus controls.

NIMH DISC-4. The NIMH DISC-4
(Shaffer, Fisher, Lucas, Dulcan, & Schwab-
Stone, 2000) is a highly structured diagnostic
interview administered to parents to assess
criteria for DSM-IV-TR disorders applicable
to children ages 6–17. Diagnoses are assessed
for the past 12 months and past 4 weeks. For
this study, we used the diagnostic reports ob-
tained from the computer-assisted NIMH
DISC-4 modules for ADHD, CD, ODD, anx-
iety disorders, and mood disorders. Shaffer et
al. (2000) reported NIMH DISC-4 test–retest
kappas of .96 for specific phobia, .79 for
ADHD, .66 for major depression, .65 for gen-
eralized anxiety, .58 for separation anxiety,
.54 for ODD and social phobia, and .43 for
CD.

DOF. The DOF (McConaughy &
Achenbach, 2009) is a standardized form for
rating observations of children’s behavior in
school classrooms, at recess, and in other
group settings. During a 10-min observation
period, the observer writes a narrative descrip-
tion of the child’s behavior in space provided
on the DOF. The observer also rates the child
for being on task or off task during the last 5 s
of each 1-min interval (a predominant time-
sampling method). Immediately after each 10-
min observation, the observer rates the child
on 89 problem items, using a 4-point scale:
0 � no occurrence; 1 � very slight or ambig-
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uous occurrence; 2 � definite occurrence with
mild to moderate intensity/frequency and less
than 3 minutes total duration; 3 � definite
occurrence with severe intensity, high fre-
quency, or 3 or more minutes total duration.
Examples of DOF items are as follows: (3)
“Argues”; (7) “Doesn’t concentrate or doesn’t
pay attention for long”; (9) “Doesn’t sit still,
restless, or hyperactive”; and (70) “Underac-
tive, slow moving, or lacks energy. ” Item 89
is open-ended for rating other problems not
covered by Items 1–88.

The DOF problem items are scored on
five empirically based syndrome scales for
classroom observations (Sluggish Cognitive
Tempo, Immature/Withdrawn, Attention Prob-
lems, Intrusive, and Oppositional), plus a
DSM-oriented Attention Deficit Hyperactivity
Problems scale and Inattention and Hyperac-
tivity-Impulsivity subscales and Total Prob-
lems. The DOF syndrome scales were derived
from exploratory and confirmatory factor anal-
yses of classroom observations of 1,261 6- to
12-year-old children (McConaughy & Achen-
bach, 2009). Items with factor loadings �0.20
and p � .01 were retained on the syndrome
scales. The root mean square error of approx-
imation for the final five-factor solution
was 0.024, which was well below the upper
limit of 0.05 to 0.07 considered to indicate
good fit (Brown & Cudeck, 1993; Yu & Mu-
thén, 2002). The Attention Deficit Hyperactiv-
ity Problems scale includes 23 problem items
consistent with a DSM-IV-TR diagnosis of
ADHD. These 23 items are divided into 10
items for the Inattention subscale and 13 items
for the Hyperactivity-Impulsivity subscale.

For the DOF problem scales, the 0–1-
2–3 item ratings are averaged across multiple
10-min observation sessions and then summed
to obtain a total raw score for each scale. The
DOF On-Task score is the total number of
1-min intervals when the child was rated as on
task, averaged across multiple 10-min obser-
vations. The DOF On-Task score thus ranges
from 0 to 10. The DOF computer-scored pro-
file provides raw scores for each scale plus T
scores and percentiles based on separate
norms for boys and girls ages 6–11 (for items
comprising each DOF scale, see McConaughy

and Achenbach, 2009, and Volpe, McCo-
naughy, and Hintze, 2009).

McConaughy and Achenbach (2009) re-
ported internal consistency alphas from .49 to
.87 for the nine DOF problem scales, with
mean � � .74. Inter-rater reliabilities for the
nine problem scales and On-Task ranged from
.71 to .97, averaged across 12 pairs of observ-
ers, as described later in the section on DOF
training procedures.1 Volpe et al. (2009) also
reported generalizability and dependability co-
efficients �.80 for the DOF Intrusive, Oppo-
sitional, Attention Deficit Hyperactivity Prob-
lems, Hyperactivity-Impulsivity, and Total
Problems scales. Criterion-related validity of
the DOF was demonstrated by significantly
( p � .05) higher scores for clinically referred
than nonreferred 6- to 11-year-old children on
all DOF scales (McConaughy & Achenbach,
2009). For the present study, we used a re-
search edition of the DOF that included 115
problem items. However, data analyses were
conducted using only the 89 items of the final
2009 version of the DOF.

Procedure

Recruitment of participants. The re-
search protocol was approved by the Institu-
tional Review Boards of each of the three
sites. McConaughy et al. (2009) provide de-
tails on recruitment of participants, which are
summarized here. To recruit participants for
the three clinically referred groups (ADHD-C,
ADHD-IN, NON-ADHD REF), researchers
gave mental health clinicians and school per-
sonnel packets of letters and consent forms
describing the goals and procedures of the
study to parents. In order not to bias selection
toward concerns about ADHD per se, letters to
parents described the study as an effort “to
develop procedures for observing children’s
behavior in their classrooms and during cog-
nitive testing.” Parents mailed consent forms
directly to the research staff, who then sched-
uled appointments for testing the child at the
clinic. Researchers contacted school staff to
arrange observations of the child in the class-
room. Parents of referred children were paid
$15 for their participation.
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To recruit Control children, researchers
gave school personnel packets of study mate-
rials containing written instructions and exclu-
sionary criteria for selecting typically devel-
oping children. School staff randomly se-
lected 3 boys and 2 girls per classroom, and
then mailed letters and consent forms to their
parents. Parents returned signed consent forms
directly to the research staff. Parents of Con-
trol children were paid $50 because they had
less to gain from the psychological assessment
battery than did parents of referred children.

So as not to create potential bias toward
particular diagnoses, teachers were informed
that the child was “participating in a study of
children’s behavioral development.” Teachers
were kept blind to the diagnostic group assign-
ment of participants throughout the study.
Teachers were paid $15 for completing rating
forms and allowing observations in their
classrooms.

DOF training procedures. There
were 24 observers across the three study sites,
including undergraduate psychology students
and postgraduates with bachelor’s or master’s
degrees. Prior to observations for the present
study, researchers trained observers in the
DOF recording and rating procedures, as now
described in the DOF manual (McConaughy
& Achenbach, 2009). Following initial train-
ing in the rating rules for the problem items,
each observer was paired with another ob-
server to rate 5 anonymous children in local
elementary schools as practice cases. The two
observers then met with the trainer to discuss
their ratings of each child and resolve any
discrepancies. After completing the practice
cases, the same observer pairs simultaneously
observed 14–24 additional anonymous chil-
dren. The number of 10-min observations per
child varied across observer pairs. Nine ob-
server pairs completed 1 DOF per child per
observer, while three observer pairs completed
2–4 DOFs per child per observer. Observers
were instructed not to discuss their ratings
with each other until after data collection was
completed on all observed children. Trainers
then met again with each observer pair to
discuss their ratings and clarify rating rules.

To obtain inter-rater reliabilities, we computed
Pearson r values between raw scale scores
separately for the nine DOF problem scales
and On-Task for each of the 12 trained ob-
server pairs for a total sample of 212 6- to
11-year-old children. We converted each r to
Fisher’s z and then obtained a mean z and
mean r for each DOF scale across the 12
observer pairs. Inter-rater reliabilities were .71
to .87 for the five syndrome scales, .80 for
Attention Deficit Hyperactivity Problems, .70
for the Inattention subscale, .81 for the Hyper-
activity-Impulsivity subscale, .88 for Total
Problems, and .97 for On-Task.

Observation procedures. After train-
ing, observers used the DOF to obtain four
10-min observations of each child participant.
(Ten of the 163 participants had three 10-min
observations.) Observations were conducted
on 2 separate days with two observations in
the morning and two observations in the after-
noon. The median interval between the first
and last observation was 1 day (25th quar-
tile � 1; 75th quartile � 4). Observers were
instructed to conduct their observations only
during academic activities (e.g., reading,
math, science, social studies) and not during
free time. The type of academic activity varied
across students and sometimes changed within
a 10-min observation period.

Observers followed the procedures de-
scribed in the Measures section for recording
observations of the child’s behavior. For ratings
of on task, observers were instructed to consider
a child to be on task if that child was doing what
was expected in that situation for the majority of
the last 5 s of each 1-min interval. Observers
were given written exemplars of on-task behav-
iors (e.g., listening to the teacher’s directions;
reading a book; working on an assigned task at
desk; listening to others in circle time) and off-
task behaviors (e.g., doing something that re-
quires the teacher to redirect him or her to get
back on task; doodling, drawing, or playing with
a toy when supposed to be working; looking
around the room or not looking at the teacher or
someone else who is speaking).

Immediately following each 10-min ob-
servation, observers rated each child on the 89
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DOF problem items, using the 4-point scale
described in the Measures section. Observers
were provided written rules and exemplars for
choosing among the DOF problem items and
deciding whether to rate items 0, 1, 2, or 3, as
described in the DOF manual (McConaughy
& Achenbach, 2009). Observers were blind to
all information about the child, including re-
ferral complaints, test scores, parent and
teacher rating scale scores, and the child’s
diagnostic group assignment. Observers were
also instructed not to discuss their observa-
tions with teachers.

Data Analyses

To test mean differences on the DOF
scales, we performed two separate 2 � 4 mul-
tivariate ANOVAs (MANOVA), treating gen-
der and diagnostic group (ADHD-C, ADHD-
IN, NON-ADHD REF, and Control) as be-
tween-subject variables and summative raw
scores on the five DOF syndrome scales or
Inattention and Hyperactivity-Impulsivity sub-
scales as dependent variables (SPSS 15.0 gen-
eral linear model). Each MANOVA was fol-
lowed by a univariate ANOVA and post hoc
Tukey honestly significant difference (Tukey
HSD) tests to examine group differences. The
Tukey HSD tests were performed on homoge-
neous subsets to adjust for unequal sample
sizes.2 We also performed two 2 � 4
ANOVAs on summative raw scores for DOF
Total Problems, Attention Deficit Hyperactiv-
ity Problems, and On-Task, followed by
Tukey HSD tests. We examined effect sizes
(ES) indicated by partial �2, which can be
translated directly into percentage of variance
accounted for. According to Cohen’s (1988)
criteria: ES accounting for 1%–5.8% of vari-
ance are small; 5.9%–13.7% of variance are
medium; and �13.8% of variance are large.

We performed discriminant analyses to
determine which combinations of the DOF
scales contributed to discriminating between the
following groups: (a) ADHD-C versus NON-
ADHD REF, (b) ADHD-IN versus NON-
ADHD REF, (c) ADHD-IN versus Control, (d)
ADHD-C versus Control, and (e) ADHD-C ver-
sus ADHD-IN. For each discriminant analysis,

we treated the following variables as sets of
candidate predictors: (a) five DOF syndromes,
(b) five DOF syndromes plus On-Task, (c) At-
tention Deficit Hyperactivity Problems plus On-
Task, (d) the Inattention and Hyperactivity-Im-
pulsivity subscales plus On-Task, and (e) Total
Problems plus On-Task. We entered all candi-
date predictors simultaneously. For complete-
ness, we obtained cross-validated classification
rates in two ways: (a) setting prior probabilities
as equal for both groups and (b) computing prior
probabilities from group sizes. The magnitude of
the standardized canonical coefficients can be
interpreted as indicating the relative importance
of each discriminating variable to predicting
group membership (regardless of sign).

Results

Group Differences on DOF Scales

DOF. Table 2 shows means and stan-
dard deviations for the DOF scales for the four
diagnostic groups. The overall MANOVA for
the five DOF syndromes showed a significant
main effect of group, F(15, 417) � 4.04, p �
.001, partial �2 �.12. Subsequent ANOVAs
revealed significant group effects ( p � .01)
for all five syndrome scales, with medium to
large ES (partial �2 � .08 to .14). The 2 � 4
MANOVA on the five DOF syndromes also
showed a significant gender effect, F(5,
151) � 2.63, p � .026, partial �2 �.08; and a
significant Gender � Group interaction, F(15,
417) � 2.00, p � .014, partial �2 � .06.
Subsequent ANOVAs revealed a significant
gender effect for the Immature/Withdrawn
syndrome, F(1, 155) � 4.16, p � .043, partial
�2 �.03; and significant Group � Gender
interactions for the Sluggish Cognitive Tempo
syndrome, F(3, 155) � 4.67, p � .004, partial
�2 � .08; and Immature/Withdrawn syn-
drome, F(3, 155) � 5.66, p � .001, partial �2

� .10. On both syndromes, girls in the
ADHD-IN group scored significantly higher
( p � .05) than boys, in contrast to no differ-
ences between boys and girls in the other three
groups.

The 2 � 4 ANOVA for the Attention
Deficit Hyperactivity Problems scale revealed
a significant main effect of group, with a large
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ES (partial �2 �.14). The 2 � 4 MANOVA
for the Inattention and Hyperactivity-Impul-
sivity subscales showed a significant main ef-
fect of group, F(6, 308) � 5.55; p � .001;
partial �2 � .10, and subsequent ANOVAs
revealed significant group effects ( p � .01)
for both subscales, with medium to large ES
(partial �2 � .09 and .15, respectively). The
2 � 4 ANOVAs for Total Problems and On-
Task revealed significant ( p � .001) main
effects of group, with large ES (partial �2 �
.16 and .15, respectively). There were no sig-
nificant effects of gender or Gender � Group
interactions for Attention Deficit Hyperactiv-
ity Problems, Inattention, Hyperactivity-Im-
pulsivity, Total Problems, or On-Task.

As summarized in Table 2, Tukey HSD
tests showed that the ADHD-C group scored
significantly higher ( p � .05) than NON-
ADHD REF and Control on the DOF Intrusive
and Oppositional syndromes, Attention Deficit
Hyperactivity Problems, Hyperactivity-Impul-
sivity subscale, and Total Problems, and sig-
nificantly lower than NON-ADHD REF and
Control on On-Task. The ADHD-C group also
scored significantly higher ( p � .05) than Con-
trol on the Immature/Withdrawn syndrome and
Inattention subscale. The ADHD-IN group
scored significantly higher ( p � .05) than
Control on the Sluggish Cognitive Tempo and
Attention Problems syndromes and Total
Problems, and significantly lower than Control
on On-Task. The ADHD-C group scored sig-
nificantly higher ( p � .05) than ADHD-IN on
the Intrusive and Oppositional syndromes and
the Hyperactivity-Impulsivity subscale. There
were no significant differences between
ADHD-IN versus NON-ADHD REF or NON-
ADHD REF versus Control on any DOF scale.

SES as a covariate. Because there were
significant group differences and site differ-
ences on SES, we reran our analyses of DOF
scores reported in Table 2, using 2 � 4 multi-
variate analyses of covariance (MANCOVAs)
and analyses of covariance (ANCOVAs),
treating SES as a covariate. Results showed no
significant effects of the SES covariate in ei-
ther MANCOVA (five DOF syndromes or In-
attention and Hyperactivity-Impulsivity) or

the ANCOVAs of Attention Deficit Hyperac-
tivity Problems, Total Problems, or On-Task.
The SES covariate was significant only in the
univariate ANCOVA for the Hyperactivity-
Impulsivity subscale, F(1, 154) � 3.97, p �
.048, but this could have been a chance effect
(Sakoda, Cohen, & Beall, 1954), and the ES
for the SES covariate was small (partial �2

�.03).

Age as a covariate. Because there were
significant group differences in age, we also
re-ran our analyses of DOF scores, using
2 � 4 MANCOVAs and ANCOVAs, treating
age in years as a covariate. These analyses
showed no significant effects of the age co-
variate for any DOF scale.

Discriminant Analyses

ADHD-C versus NON-ADHD REF.
Table 3 shows the cross-validated classifica-
tion rates for ADHD-C versus NON-ADHD
REF derived from various combinations of
DOF scales as predictors. The candidate pre-
dictors are listed in the first column in the
order of their relative contributions to the dis-
criminant functions. When the five DOF syn-
drome scales were entered as candidate pre-
dictors (a), the Intrusive syndrome contributed
most to the discriminant function. When the
DOF On-Task score was added as a predictor
along with the five syndrome scales (b), Intru-
sive and On-Task, in opposite directions, con-
tributed most to the discriminant function,
producing slight improvements in classifica-
tion rates for ADHD-C and overall correct
classification compared to the five syndromes
without On-Task. With prior probabilities
equal for both groups, the Attention Deficit
Hyperactivity Problems scale and On-Task
score (c) produced the same classification
rates as the five syndromes plus On-Task. The
Hyperactivity-Impulsivity and Inattention sub-
scales plus On-Task (d) produced the highest
classification rate for ADHD-C (60.9%), with
an overall correct classification of 67.8%.
When prior probabilities were computed from
group sizes, overall correct classification rates

School Psychology Review, 2009, Volume 38, No. 3

372



were generally similar to classification rates
with prior probabilities equal for both groups.

ADHD-IN versus NON-ADHD
REF. Discriminant analyses for ADHD-IN ver-
sus NON-ADHD REF produced significant dis-
criminant functions ( p � .05) only for the five
DOF syndrome scales alone as predictors and
for the five syndrome scales plus the On-Task
score as predictors. Among the five syndromes,
Attention Problems and Sluggish Cognitive
Tempo, plus Oppositional in reverse direction,
contributed most to the discriminant function.
When the On-Task score was added to the five
syndromes as predictors, Oppositional, Attention
Problems, and Sluggish Cognitive Tempo con-
tinued to contribute most to the discriminant
function, followed by On-Task (standardized ca-

nonical coefficients � �.675, .594, .493, and
�.424, respectively). With prior probabilities
equal for both groups, classification rates
were 45.5% for ADHD-IN and 70.6%–74.5%
for NON-ADHD REF, with overall correct clas-
sification rates of 63–65.8%. With prior proba-
bilities computed from group sizes, much higher
classification rates were obtained for NON-
ADHD REF (86.8%–88.2%) versus lower clas-
sification rates for ADHD-IN (18.2%–22.7%),
with overall correct classification of 67.1%.

ADHD-IN versus Control. Table 4
shows the cross-validated classification rates
for ADHD-IN versus Control. When the five
DOF syndrome scales were entered as candi-
date predictors (a), the Attention Problems and
Sluggish Cognitive Tempo syndromes con-

Table 3
Cross-Validated Percentages of Cases Correctly Classified as ADHD-C versus

NON-ADHD-REF

DOF Scales Candidate Predictors

Standardized
Canonical

Coefficientsa
ADHD-Cb

(n � 64)

NON-ADHD
REFb

(n � 51)

Overall
Correct

Classificationb

a. Intrusive .834 42.2% 78.4% 58.3%
Immature/Withdrawn .210 (59.4%) (68.6%) (63.5%)
Attention Problems .114
Sluggish Cognitive Tempo .105
Oppositional .047

b. Intrusive �.716 54.7% 70.6% 61.7%
On-Task .650 (60.9%) (62.7%) (61.7%)
Oppositional �.361
Immature/Withdrawn �.222
Attention Problems �.035
Sluggish Cognitive Tempo �.017

c. Attention Deficit Hyperactivity Problems .660 54.7% 70.6% 61.7%
On-Task �.469 (62.5%) (60.8%) (61.7%)

d. Hyperactivity-Impulsivity subscale �.837 60.9% 76.5% 67.8%
On-Task .527 (67.2%) (66.7%) (67.0%)
Inattention subscale .311

e. Total Problems .667 53.1% 76.5% 63.5%
On-Task �.453 (65.6%) (60.8%) (63.5%)

Note. All discriminant functions were significant at p � .001. ADHD-C � attention deficit hyperactivity disorder—
Combined type; NON-ADHD REF � non-ADHD—clinically referred; DOF � Direct Observation Form.
aStandardized canonical coefficients from discriminant function analyses with all predictors entered simultaneously.
bPercentages of cross-validated grouped cases correctly classified with prior probabilities equal for all groups.
Percentages in parentheses are cross-validated grouped cases correctly classified with prior probabilities computed from
group sizes.
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tributed most to the discriminant function.
When the DOF On-Task score was added to
the five syndromes as predictors (b), it con-
tributed most to the discriminant function, fol-
lowed by Attention Problems and Sluggish
Cognitive Tempo. The DOF On-Task score
also contributed the most to the discriminant
functions in the remaining combinations of
DOF scales (c)–(e). When prior probabilities
were equal for both groups, the On-Task score
with the Attention Deficit Hyperactivity Prob-
lems scale (c) produced the highest classifica-
tion rate for ADHD-IN (72.7%), but the over-
all correct classification of 70.8% was the
same as for the five syndromes with and with-
out On-Task. Somewhat lower classification

rates were obtained for combinations of On-
Task with the Inattention and Hyperactivity-
Impulsivity subscales and On-Task with Total
Problems (d) and (e). When prior probabilities
were computed from group sizes, there were
only slight changes in overall correct classifi-
cation rates.

ADHD-C versus Control. Discrimi-
nant analyses for ADHD-C versus Controls
showed that among the five DOF syndrome
scales, Sluggish Cognitive Tempo, Intrusive,
and Oppositional contributed most to the dis-
criminant function. When the On-Task score
was added as a predictor with the five syn-
dromes, it contributed the most to the dis-

Table 4
Cross-Validated Percentages of Cases Correctly Classified as ADHD-IN

versus Control

DOF Scales Candidate Predictors

Standardized
Canonical

Coefficientsa
ADHD-INb

(n � 22)
Controlb

(n � 26)

Overall
Correct

Classificationb

a. Attention Problems .606 68.2% 73.1% 70.8%
Sluggish Cognitive Tempo .583 (68.2%) (80.8%) (75.0%)
Immature/Withdrawn .314
Intrusive �.285
Oppositional .002

b. On-Task .627 68.2% 73.1% 70.8%
Attention Problems �.554 (54.5%) (80.8%) (68.8%)
Sluggish Cognitive Tempo �.414
Intrusive .350
Oppositional .303
Immature/Withdrawn �.248

c. On-Task .721 72.7% 69.2% 70.8%
Attention Deficit Hyperactivity Problems �.429 (72.7%) (73.1%) (72.9%)

d. On-Task .634 54.5% 69.2% 62.5%
Inattention subscale �.533 (54.5%) (73.1%) (64.6%)
Hyperactivity-Impulsivity subscale .011

e. On-Task .686 63.6% 73.1% 68.8%
Total Problems �.479 (63.6%) (73.1%) (68.8%)

Note. All discriminant functions were significant at p � .01, except (a), which was p � .02. ADHD-IN � attention
deficit hyperactivity disorder—Inattentive type; Control � typically developing controls; DOF � Direct Observation
Form.
aStandardized canonical coefficients from discriminant function analyses with all predictors entered simultaneously.
bPercentages of cross-validated grouped cases correctly classified with prior probabilities equal for all groups.
Percentages in parentheses are cross-validated grouped cases correctly classified with prior probabilities computed from
group sizes.
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criminant function, followed by the Intrusive
and Sluggish Cognitive Tempo syndromes
(standardized canonical coefficients � .771,
�.336, and �.273, respectively). The On-
Task score also contributed most to discrimi-
nant functions in the remaining combinations
of DOF scales, similar to results for
ADHD-IN versus Control. With prior proba-
bilities equal for both groups, classification
rates ranged from 57.8% to 64.1% for
ADHD-C and 76.9% to 80.8% for Control,
with overall correct classification rates
of 63.3%–67.8%. With prior probabilities
computed from group sizes, much higher clas-
sification rates were obtained for ADHD-C
(87.5%–95.3%) versus lower classification
rates for Control (23.1%–53.8%), with overall
correct classification of 74.4%–83.3%.

ADHD-C versus ADHD-IN. Discrimi-
nant analyses for ADHD-C versus ADHD-IN
produced significant discriminant functions
( p � .05) for the five DOF syndrome scales
alone, the five syndrome scales plus On-Task,
and the Inattention and Hyperactivity-Impul-
sivity subscales plus On-Task as predictors.
Among the five syndromes, Attention Prob-
lems, Intrusive, and Oppositional contributed
most to the discriminant function (standard-
ized canonical coefficients � �.664, .652, and
.493, respectively). When the On-Task score
was added to the five syndromes as predictors,
Attention Problems, Intrusive, and On-Task
contributed most to the discriminant function,
followed by Sluggish Cognitive Tempo (stan-
dardized canonical coefficients � .655, �.603,
.417, and .382, respectively). DOF Hyperac-
tivity-Impulsivity, Inattention and On-Task had
similarly high contributions to the discriminant
function (standardized canonical coefficients �
�.832, .743, and .737, respectively). When prior
probabilities were equal for both groups, classi-
fication rates were 57.8%–67.2% for ADHD-C
and 59.1%–68.2% for ADHD-IN, with overall
correct classification rates of 60.5%–67.4%.
However, with prior probabilities computed
from group sizes, classification rates were
95.3%–100% for ADHD-C and 0%–18.2% for
ADHD-IN, with overall correct classification
of 74.4%–75.6%.

Discussion

Direct observation of children’s behav-
ior in school classrooms can be an important
adjunct to parent and teacher reports for as-
sessing behaviors consistent with ADHD. In
the present study, we used a standardized
form, the DOF, to examine group differences
in observations of classroom behavior for
6–11-year-old children with DSM-IV-TR di-
agnoses of the ADHD-C and ADHD-IN sub-
types versus other clinically referred children
without ADHD and nonreferred control chil-
dren. In a parallel study, McConaughy et al.
(2009) used a similar Achenbach System of
Empirically Based Assessment form, the Test
Observation Form (TOF; McConaughy &
Achenbach, 2004), to examine differences in
test session observations for the same four
diagnostic groups drawn from the same sam-
ple. Comparisons of findings across the two
studies highlight consistencies and inconsis-
tencies in behavior observed in school class-
rooms versus behavior observed by examiners
in test sessions.

ADHD-C versus NON-ADHD REF and
Control

Consistent with our hypotheses, on av-
erage, children with ADHD-C scored signifi-
cantly higher than NON-ADHD REF and
Control on the DOF DSM-oriented Attention
Deficit Hyperactivity Problems scale and Hy-
peractivity-Impulsivity subscale, and signifi-
cantly lower on DOF On-Task, with large ES
(14–15% of variance). Our hypothesis regard-
ing the DOF Inattention subscale was partially
supported with the ADHD-C group scoring
significantly higher than Control (9% of vari-
ance), but not higher than NON-ADHD REF.
Discriminant analyses combining the DOF
problem scales with On-Task scores as predic-
tors produced overall correct classification
rates of 61.7%–67.8% for ADHD-C versus
NON-ADHD REF and 63.3%–67.8% for
ADHD-C versus Control.

Our results are consistent with findings
reported by McConaughy et al. (2009) for the
TOF Attention Deficit Hyperactivity Problems
scale, Hyperactivity-Impulsivity subscale, and
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Inattention subscale, except in that study
ADHD-C also scored significantly higher than
NON-ADHD REF on TOF Inattention, with
medium to large ES (15%–20% of variance).
The similar findings across the two studies
demonstrate considerable consistency between
observations of classroom behavior and obser-
vations of test session behavior in children
from the same sample. Similar findings across
the two settings are even more remarkable
considering that the raters were different (test
examiners versus classroom observers) and
both sets of raters were blind to all assessment
results and children’s diagnostic group assign-
ments. Significant differences between the
ADHD-C group versus Control on the DOF
and TOF Inattention subscales are also consis-
tent with the findings of Glutting, Robins, and
deLancy (1997) for the Inattention scale of the
Guide to Assessment of Test Session Behav-
ior. Our findings for DOF On-Task scores are
consistent with several other observational
studies of on-task and off-task behavior of
children with ADHD versus typically devel-
oping peers in the same classrooms (DuPaul,
Volpe, Jitendra, Lutz, Lorah, and Gruber,
2004; Gadow et al., 1996; Junod, DuPaul,
Jitendra, Volpe, & Cleary, 2006; Skansgaard
& Burns, 1998).

The ADHD-C group also scored signif-
icantly higher than NON-ADHD REF and
Control on the DOF Oppositional syndrome,
consistent with our hypotheses, as well as the
DOF Intrusive syndrome, with medium to
large ES (9%–13% of variance). These results
are consistent with findings of McConaughy et
al. (2009) for the TOF Oppositional syndrome
and findings of Skansgaard and Burns (1998)
for their ODD/covert CD scale created from
the 1986 DOF. From parent reports on the
NIMH DISC-4, we also found higher rates of
comorbid DSM-IV-TR diagnoses of CD and
ODD for children with ADHD-C than for the
NON-ADHD REF and Control groups. In the
Multimodal Treatment Study of Children with
Attention Deficit Hyperactivity Disorder
(MTA), Abikoff et al. (2002) also reported
significantly higher rates of observed rule-
breaking and impulsive and aggressive behav-

ior for children with ADHD-C who had co-
morbid disruptive disorders versus children
with comorbid anxiety disorders or no comor-
bid disorders. Analyzing effects of comorbid
diagnoses on DOF scores was beyond the
scope of our study and, according to power
analyses, not feasible given our sample sizes.
However, the high rates of comorbidity can
have important clinical implications, because
researchers in the MTA study reported signif-
icant differences in functional impairment and
response to treatment for children with ADHD
who also have comorbid disruptive disorders
and/or anxiety disorders (Jensen et al., 2001).

Contrary to our hypotheses, there were
no significant differences between ADHD-C
and NON-ADHD REF or Control on the DOF
Attention Problems syndrome. Discriminant
analyses also showed that DOF Attention
Problems was a minimal contributor to differ-
entiating ADHD-C from NON-ADHD REF or
Control. The null findings for DOF Attention
Problems are inconsistent with McConaughy
et al.’s (2009 ) findings for test session obser-
vations, where the TOF Attention Problems
syndrome was a strong predictor of ADHD-C
versus the other two groups without ADHD.
The differences in findings across the two
studies may be partially from the larger num-
ber of problem items comprising TOF Atten-
tion Problems (17) compared to DOF Atten-
tion Problems (8), as well as differences be-
tween types of observers and setting (one-on-
one test sessions versus classroom).

ADHD-IN versus Control and NON-
ADHD REF

Consistent with our hypotheses, children
with ADHD-IN scored significantly higher
than Control on the DOF Sluggish Cognitive
Tempo and Attention Problems syndromes
and the Inattention subscale, and lower on
DOF On-Task, with medium to large ES (8%–
15% of variance). In discriminant analyses,
DOF Attention Problems and Sluggish Cogni-
tive Tempo contributed most among the five
syndromes for predicting ADHD-IN versus
Control, with an overall correct classification
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of 70.8%. The addition of the On-Task score
to the five syndromes produced the same clas-
sification rates. These results are consistent
with findings reported by Skansgaard and
Burns (1998) for their Slow Cognitive Tempo
and Inattention scales created from the 1986
DOF. By contrast, McConaughy et al. (2009)
found no differences between children with
ADHD-IN versus Control on any TOF scales,
including TOF Attention Problems and TOF
Inattention subscale. The contrast in findings
from the three studies suggests that observa-
tions of attention problems and sluggish cog-
nitive tempo in the classroom may be better
than observations in test sessions for differen-
tiating children with ADHD-IN from typically
developing children. Perhaps this is because
children with ADHD-IN receive less rein-
forcement for attending in classroom settings
than in one-on-one test sessions, although this
needs to be tested in future research.

Contrary to our hypotheses, we found no
significant differences between ADHD-IN
versus NON-ADHD REF on any DOF scale,
similar to findings by McConaughy et al.
(2009) for the TOF scales. The null findings
from both studies suggest that behavioral ob-
servations in either setting are not valid meth-
ods alone for differentiating children with
ADHD-IN from children with other clinical
problems. McConaughy et al. (2009) did re-
port significantly lower intelligence and
achievement test scores for children with
ADHD-IN (and ADHD-C) versus NON-
ADHD REF and Control. However, even the
lower test scores for ADHD-IN must be inter-
preted with caution because some of the sig-
nificant effects disappeared when learning dis-
ability was entered as a covariate.

ADHD-C versus ADHD-IN subtypes

Differentiating between the DSM-
IV-TR ADHD-C and ADHD-IN subtypes is a
more challenging clinical task than differenti-
ating each subtype from typically developing
children or other clinically referred children
without ADHD. Consistent with our hypothe-
ses, we found that the ADHD-C group scored
significantly higher than ADHD-IN on the

DOF Hyperactivity-Impulsivity subscale and
Oppositional syndrome. The ADHD-C group
also scored significantly higher than
ADHD-IN on the DOF Intrusive syndrome.
Our results are consistent with McConaughy
et al.’s (2009) findings for the TOF Opposi-
tional syndrome and Hyperactivity-Impulsiv-
ity subscale and Skansgaard and Burns’
(1998) findings for their Hyperactivity-Impul-
sivity and ODD/overt CD scales created from
the 1986 DOF.

Contrary to our hypotheses, we found no
significant differences between the ADHD-C
versus ADHD-IN groups on the DOF Atten-
tion Problems syndrome or the Attention Def-
icit Hyperactivity Problems scale, both of
which included attention problems along with
hyperactivity and impulsivity. These null re-
sults are inconsistent with McConaughy et
al.’s (2009) findings, wherein the ADHD-C
group scored significantly higher than
ADHD-IN on TOF Attention Problems and
Attention Deficit Hyperactivity Problems, as
well as the TOF Inattention subscale. The con-
trast in findings across the two studies sug-
gests that both setting and the type of observed
problem behaviors are important to consider in
attempts to differentiate the ADHD-C and
ADHD-IN subtypes through observational
measures. Specifically, similar findings for the
DOF and TOF Oppositional syndrome and
Hyperactivity-Impulsivity subscale suggest
that children with ADHD-C are likely to ex-
hibit higher levels of these kinds of problems
in both settings than will children with
ADHD-IN. At the same time, differences in
findings for the DOF and TOF Attention Prob-
lems syndromes, Attention Deficit Hyperac-
tivity Problems scales, and Inattention sub-
scale suggest that children with ADHD-C are
likely to display more severe attention prob-
lems than children with ADHD-IN in one-on-
one test sessions, but not in school classrooms.
It was also notable that McConaughy et al.
(2009) found no significant differences be-
tween the two ADHD subtypes on intelligence
or achievement test scores, consistent with
other studies (e.g., Solanto et al., 2007).
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Limitations

There are several limitations to our
study. First, sample sizes were relatively small
for ADHD-IN and Control compared to the
other two groups. The small sample size for
ADHD-IN, in particular, could have reduced
power for finding differences between this
group and ADHD-C and NON-ADHD REF.
Power analyses also indicated that our samples
were too small to allow secondary analyses of
cases with comorbid DSM-IV-TR diagnoses.
A second limitation was that our sample in-
cluded only 6- to 11-year-old children, so the
results may not generalize to adolescents. A
third limitation was that classroom observers
may have developed some hypotheses about
the children that could have affected their rat-
ings on the DOF. To minimize rater bias,
observers were kept blind to all clinical infor-
mation about the children and they were pro-
vided detailed behavioral descriptors as guide-
lines for scoring the DOF problem items and
On-Task. A fourth limitation was that ratings
on each DOF were based only on 10-min
samples of behavior. However, by obtaining
four DOFs for the vast majority of our sample,
we were able to derive problem scores and
on-task ratings of behavior observed for a total
of 40 min, including mornings and afternoons
of two different days.

Conclusions and Practical Implications

In summary, medium to large group ef-
fects and good classification rates in the
present study provided strong evidence of the
discriminative validity of the DOF Attention
Deficit Hyperactivity Problems scale, Hyper-
activity-Impulsivity subscale, and the DOF
Oppositional and Intrusive syndromes, for dif-
ferentiating children with the ADHD-C sub-
type from other children without ADHD. The
DOF Hyperactivity-Impulsivity subscale and
Oppositional and Intrusive syndromes also
significantly differentiated between the
ADHD-C and ADHD-IN subtypes. Further-
more, medium to large group effects and good
classification rates supported the discrimina-
tive validity of the DOF Sluggish Cognitive
Tempo and Attention Problems syndromes,

and the Inattention subscale, for differentiat-
ing children with ADHD-IN subtype from typ-
ically developing control children. The DOF
On-Task score was also a good discriminator
of both ADHD subtypes versus typically de-
veloping controls.

The findings from this study have im-
portant practical implications for school psy-
chologists. School psychologists often con-
duct direct observations to assess behavior
problems, including ADHD (Shapiro & Heick,
2004; Demaray et al., 2003). The DOF pro-
vides a standardized and efficient method for
recording and quantifying such observations.
School psychologists can use the DOF in sev-
eral ways. First, the DOF can be used to screen
for problem behaviors that warrant further as-
sessment of potential ADHD. School psychol-
ogists should pay special attention to high
scores on the DOF scales summarized in the
preceding paragraph that showed good dis-
criminative validity for differentiating be-
tween children with and without ADHD and
differentiating between the ADHD subtypes.
Second, high scores on relevant DOF scales
can be used to corroborate parent and teacher
reports in comprehensive assessments of
ADHD. Considering the moderate agreement
usually found between parents and teachers
(Achenbach et al., 1987: Mitsis et al., 2000),
DOF scale scores may be especially useful for
diagnostic decision making for cases in which
parents and teachers disagree in their reports
of children’s problems. In addition, the present
findings on the DOF showed that many chil-
dren with ADHD-C exhibit multiple prob-
lems, including oppositional and intrusive be-
havior, along with ADHD-consistent behav-
iors. School psychologists need to keep this
multiplicity of problems in mind when evalu-
ating children referred for disruptive behavior
in their classrooms. Finally, school psycholo-
gists can use the DOF to evaluate and monitor
effects of interventions in formative assess-
ments. In a separate study, Volpe et al. (2009)
reported strong generalizability and depend-
ability for the DOF Attention Deficit Hyper-
activity Problems scale, Hyperactivity-Impul-
sivity subscale, and Oppositional and Intrusive
syndromes, used over multiple observation
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sessions. Volpe et al. also reported that these
same four DOF scales, plus Total Problems,
required the fewest number of 10-min obser-
vations to reach acceptable reliability. Volpe
et al.’s findings, combined with findings of the
present study, support the discriminative va-
lidity and practical utility of the DOF for as-
sessing ADHD. At the same time, standard-
ized observational data from the DOF must be
combined with information from other
sources, including parent and teacher reports,
for making diagnostic decisions and planning
interventions.

Footnotes

1 We computed alphas and Pearson r to
assess reliability of the DOF scales consistent with
procedures to assess reliability of other Achenbach
System of Empirically Based Assessment scales
(Achenbach & Rescorla, 2001).

2 To adjust for unequal sample sizes, the
Tukey HSD test on homogenous subsets uses the
harmonic mean sample size and � � . 05 to test
group differences. However, multiple comparisons
based on MANOVAs and univariate ANOVAs in
our analyses showed most significant group differ-
ences at p �. 01 or lower.
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